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Abstract

Thi s docunent defines the Opus interactive speech and audi o codec.
Qpus is designed to handle a wi de range of interactive audio
applications, including Voice over |IP, videoconferencing, in-ganme
chat, and even live, distributed nusic performances. It scales from
| ow bitrate narrowband speech at 6 kbit/s to very high quality stereo
nmusi ¢ at 510 kbit/s. Opus uses both Linear Prediction (LP) and the
Modi fi ed Di screte Cosine Transform (MDCT) to achi eve good conpression
of both speech and nusi c.

Status of This Meno
This is an Internet Standards Track docunent.

This docunment is a product of the Internet Engi neering Task Force
(ITETF). It represents the consensus of the I ETF comunity. |t has
recei ved public review and has been approved for publication by the
I nternet Engineering Steering Goup (IESG. Further information on
Internet Standards is available in Section 2 of RFC 5741.

I nformation about the current status of this docunent, any errata,

and how to provide feedback on it nmay be obtai ned at
http://ww. rfc-editor.org/info/rfc6716
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1

I ntroduction

The Opus codec is a real-tinme interactive audio codec designed to
meet the requirements described in [REQU REMENTS]. It is conposed of
a |l ayer based on Linear Prediction (LP) [LPC] and a | ayer based on
the Modified Discrete Cosine Transform (MDCT) [MDCT]. The nmin idea
behind using two layers is as follows: in speech, linear prediction
techni ques (such as Code-Excited Linear Prediction, or CELP) code | ow
frequencies nore efficiently than transform(e.g., MDCT) domain
techni ques, while the situation is reversed for nusic and hi gher
speech frequencies. Thus, a codec with both |ayers avail abl e can
operate over a wider range than either one al one and can achieve
better quality by conbining themthan by using either one

i ndi vidually.

The primary normative part of this specification is provided by the
source code in Appendix A. Only the decoder portion of this software
is normative, though a significant anount of code is shared by both
the encoder and decoder. Section 6 provides a decoder confornance
test. The decoder contains a great deal of integer and fixed-point
arithmetic that needs to be perforned exactly, including all rounding
consi derations, so any useful specification requires domain-specific
synbol i c | anguage to adequately define these operations.

Additionally, any conflict between the synbolic representation and
the included reference inplenentation nust be resolved. For the
practical reasons of conpatibility and testability, it would be
advant ageous to give the reference inplenmentation priority in any

di sagreenment. The C language is also one of the nbost widely
under st ood, human-readabl e synbolic representations for machine
behavior. For these reasons, this RFC uses the reference

i mpl enentation as the sole synbolic representation of the codec.

Whil e the synbolic representation is unanbi guous and conplete, it is
not always the easiest way to understand the codec’ s operation. For
this reason, this docunent al so describes significant parts of the
codec in prose and takes the opportunity to explain the rationale
behi nd many of the nore surprising elenents of the design. These
descriptions are intended to be accurate and informative, but the
limtations of comon English sonmetines result in anmbiguity, so it is
expected that the reader will always read them al ongsi de the synbolic
representation. Nunerous references to the inplenentation are
provided for this purpose. The descriptions sonmetines differ from
the reference in ordering or through nmathematical sinplification

wher ever such devi ati on nakes an expl anati on easier to understand.

For exanple, the right shift and left shift operations in the
reference inplenentation are often described using division and
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multiplication in the text. |In general, the text is focused on the
"what" and "why" while the synbolic representation nost clearly
provides the "how'.

1.1. Not ati on and Conventi ons

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunment are to be interpreted as described in RFC 2119 [ RFC2119].

Various operations in the codec require bit-exact fixed-point

behavi or, even when witing a floating point inplenentation. The
notation "Q<n>", where n is an integer, denotes the nunber of binary
digits to the right of the decimal point in a fixed-point nunber.

For exanple, a signed QL4 value in a 16-bit word can represent val ues
from-2.0 to 1.99993896484375, inclusive. This notation is for

i nformati onal purposes only. Arithnmetic, when described, always
operates on the underlying integer. For exanple, the text wll
explicitly indicate any shifts required after a nultiplication

Expressions, where included in the text, follow C operator rules and
precedence, with the exception that the syntax "x**y" indicates x
raised to the power y. The text also makes use of the follow ng
functions.

1.1.1. nin(x,y)
The small est of two values x and vy.

1.1.2. max(x,y)
The largest of two values x and vy.

1.1.3. clanmp(lo,x,hi)

clamp(lo, x,hi) = max(lo, mn(x,hi))

Wth this definition, if lo > hi, then lo is returned.

1.1.4. sign(x)

The sign of x, i.e.
(-1, x <0
sign(x) =< 0, x ==
( 1, x>0
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1.1.5. abs(x)

The absol ute value of x, i.e.

abs(x) = sign(x)*x

1.1.6. floor(f)

The | argest integer z such that z <= f.
1.1.7. ceil(f)

The smallest integer z such that z >= f.
1.1.8. round(f)

The integer z nearest to f, with ties rounded towards negative
infinity, i.e.

round(f) = ceil (f - 0.5)
1.1.9. log2(f)
The base-two | ogarithm of f
1.1.10. ilog(n)

The m ni mum nunber of bits required to store a positive integer nin
binary, or 0 for a non-positive integer n

(0, n<=0
ilog(n) =<
( floor(log2(n))+1, n >0
Exanpl es:
o ilog(-1) =0
o ilog(0) =0
o ilog(l) =1
o ilog(2) =2
o ilog(3) =2
o ilog(4) =3
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2.

o ilog(7) =3
Qpus Codec Overvi ew

The Qpus codec scales from 6 kbit/s narrowband nmono speech to

510 kbit/s fullband stereo nusic, with algorithnmc delays ranging
from5 ns to 65.2 ms. At any given tinme, either the LP layer, the
MDCT | ayer, or both, nay be active. 1t can seanm essly switch between
all of its various operating nodes, giving it a great deal of
flexibility to adapt to varying content and network conditions

wi t hout renegotiating the current session. The codec allows input
and out put of various audi o bandw dths, defined as foll ows:

| mbbreviation | Audi o Bandwi dth | Sample Rate (Effective) |
| N8 (narrowband) g s T 8 kit |
I MB (nedi um band) I 6 kHz I 12 kHz I
I VB (w deband) I 8 kHz I 16 kHz I
I SWB (super -w deband) I 12 kHz I 24 kHz I
I FB (ful | band) I 20 kHz (*) I 48 kHz I
i e e e e e e e +
Table 1

(*) Although the sanpling theoremallows a bandwidth as |large as hal f
the sanpling rate, Opus never codes audi o above 20 kHz, as that is
the generally accepted upper linmt of hunman hearing.

Qpus defines super-w deband (SWB) with an effective sanple rate of

24 kHz, unlike sone other audio coding standards that use 32 kHz.
This was chosen for a nunber of reasons. The band |ayout in the MDCT
| ayer naturally allows skipping coefficients for frequencies over

12 kHz, but does not allow cleanly dropping just those frequencies
over 16 kHz. A sanple rate of 24 kHz al so nakes resanpling in the
MDCT | ayer easier, as 24 evenly divides 48, and when 24 kHz is
sufficient, it can save conputation in other processing, such as
Acoustic Echo Cancellation (AEC). Experinental changes to the band

| ayout to allow a 16 kHz cutoff (32 kHz effective sanple rate) showed
potential quality degradations at other sanple rates, and, at typica
bitrates, the nunmber of bits saved by using such a cutoff instead of
coding in fullband (FB) node is very small. Therefore, if an
application wishes to process a signal sanmpled at 32 kHz, it should
just use FB.
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The LP layer is based on the SILK codec [SILK]. It supports NB, M
or WB audio and frame sizes from10 ns to 60 ns, and requires an
additional 5 nms | ook-ahead for noise shaping estimation. A smal
additional delay (up to 1.5 ns) may be required for sanpling rate
conversion. Like Vorbis [VORBI S-VEBSI TE] and many ot her nodern
codecs, SILK is inherently designed for variable bitrate (VBR)

codi ng, though the encoder can al so produce constant bitrate (CBR)
streans. The version of SILK used in OQpus is substantially nodified
from and not conpatible with, the stand-al one SILK codec previously
depl oyed by Skype. This docunment does not serve to define that
format, but those interested in the original SILK codec should see

[ SI LK] instead.

The MDCT | ayer is based on the Constrai ned-Energy Lapped Transform
(CELT) codec [CELT]. It supports NB, WB, SWB, or FB audio and frame
sizes from2.5 ms to 20 ms, and requires an additional 2.5 ns | ook-
ahead due to the overlapping MDCT wi ndows. The CELT codec is

i nherently designed for CBR coding, but unlike nmany CBR codecs, it is
not limted to a set of predeternined rates. It internally allocates
bits to exactly fill any given target budget, and an encoder can
produce a VBR stream by varying the target on a per-frame basis. The
MDCT | ayer is not used for speech when the audi o bandwi dth is WB or
less, as it is not useful there. On the other hand, non-speech
signals are not always adequately coded using |inear prediction
Therefore, the MDCT | ayer should be used for nusic signals.

A "Hybrid" node allows the use of both |layers sinultaneously with a
frane size of 10 or 20 nms and an SWB or FB audi o bandwi dth. The LP
| ayer codes the | ow frequencies by resanpling the signal down to WB.
The MDCT | ayer follows, coding the high frequency portion of the
signal. The cutoff between the two lies at 8 kHz, the nmaxi num \\B
audi o bandwi dth. |In the MDCT | ayer, all bands bel ow 8 kHz are

di scarded, so there is no codi ng redundancy between the two | ayers.

The sanple rate (in contrast to the actual audi o bandw dth) can be
chosen i ndependently on the encoder and decoder side, e.g., a

full band signal can be decoded as wi deband, or vice versa. This
approach ensures a sender and receiver can always interoperate,
regardl ess of the capabilities of their actual audi o hardware.
Internally, the LP |l ayer always operates at a sanple rate of twce
the audi o bandwi dth, up to a maxi mum of 16 kHz, which it continues to
use for SWB and FB. The decoder sinply resanples its output to
support different sanple rates. The MDCT | ayer always operates
internally at a sanple rate of 48 kHz. Since all the supported
sanple rates evenly divide this rate, and since the decoder may
easily zero out the high frequency portion of the spectrumin the
frequency domain, it can sinply decimate the MDCT | ayer output to
achi eve the other supported sanple rates very cheaply.
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After conversion to the comon, desired output sanple rate, the
decoder sinply adds the output fromthe two |ayers together. To
conpensate for the different |ook-ahead required by each | ayer, the
CELT encoder input is delayed by an additional 2.7 ns. This ensures
that | ow frequencies and high frequencies arrive at the sane tine.
This extra delay may be reduced by an encoder by using |ess | ook-
ahead for noise shaping or using a sinpler resanpler in the LP |ayer,
but this will reduce quality. However, the base 2.5 nms | ook-ahead in
the CELT | ayer cannot be reduced in the encoder because it is needed
for the MDCT overl ap, whose size is fixed by the decoder.

Both | ayers use the sane entropy coder, avoiding any waste from
"paddi ng bits" between them The hybrid approach nmakes it easy to
support both CBR and VBR coding. Although the LP layer is VBR, the
bit allocation of the MDCT |ayer can produce a final streamthat is
CBR by using all the bits left unused by the LP | ayer.

2.1. Control Paraneters

The Qpus codec includes a nunber of control paraneters that can be
changed dynamically during regul ar operation of the codec, w thout
interrupting the audio streamfromthe encoder to the decoder. These
paraneters only affect the encoder since any inpact they have on the
bitstreamis signaled in-band such that a decoder can decode any Opus
stream wi t hout any out-of-band signaling. Any Qpus inplenentation
can add or nodify these control paraneters wi thout affecting
interoperability. The nost inportant encoder control paraneters in
the reference encoder are |listed bel ow

2.1.1. Bitrate
Qpus supports all bitrates from6 kbit/s to 510 kbit/s. Al other
paraneters being equal, higher bitrate results in higher quality.
For a frame size of 20 nms, these are the bitrate "sweet spots" for
Qpus in various configurations:
0 8-12 kbit/s for NB speech
0 16-20 kbit/s for WB speech
0 28-40 kbit/s for FB speech

0 48-64 kbit/s for FB npbno nusic, and

0O 64-128 kbit/s for FB stereo nusic.
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2.1.2. Nunber of Channels (Mono/ Stereo)

Qpus can transnit either nmono or stereo frames within a single
stream \Wen decoding a nono frame in a stereo decoder, the left and
right channels are identical, and when decoding a stereo frame in a
nono decoder, the nono output is the average of the left and right
channels. |In sone cases, it is desirable to encode a stereo input
streamin nono (e.g., because the bitrate is too |low to encode stereo
with sufficient quality). The nunber of channels encoded can be
selected in real-tine, but by default the reference encoder attenpts
to make the best decision possible given the current bitrate.

2.1.3. Audi o Bandwi dth

The audi o bandwi dt hs supported by Cpus are listed in Table 1. Just
like for the nunber of channels, any decoder can decode audio that is
encoded at any bandwi dth. For exanple, any Qpus decoder operating at
8 kHz can decode an FB Qpus frane, and any Opus decoder operating at
48 kHz can decode an NB frane. Similarly, the reference encoder can
take a 48 kHz input signal and encode it as NB. The higher the audio
bandwi dth, the higher the required bitrate to achi eve acceptabl e
quality. The audio bandwi dth can be explicitly specified in real -
time, but, by default, the reference encoder attenpts to make the
best bandwi dth deci sion possible given the current bitrate.

2.1.4. Frane Duration

Qpus can encode frames of 2.5, 5, 10, 20, 40, or 60 ms. It can also
conmbine multiple frames into packets of up to 120 ns. For real-tine
applications, sending fewer packets per second reduces the bitrate,
since it reduces the overhead fromI|P, UDP, and RTP headers.

However, it increases |latency and sensitivity to packet |osses, as

| osi ng one packet constitutes a |oss of a bigger chunk of audio.
Increasing the frane duration also slightly inproves coding
efficiency, but the gain beconmes snmall for frame sizes above 20 ns.
For this reason, 20 ns franes are a good choice for nost
applications.

2.1.5. Complexity
There are various aspects of the Qpus encodi ng process where trade-
of fs can be nade between CPU conplexity and quality/bitrate. 1In the
ref erence encoder, the conplexity is selected using an integer fromO
to 10, where 0 is the I owest conplexity and 10 is the highest.
Exanpl es of computations for which such trade-offs may occur are:

0 The order of the pitch analysis whitening filter [WH TEN NG,
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2.

2.

2.

0 The order of the short-term noise shaping filter

o The nunber of states in delayed decision quantization of the
resi dual signal, and

o0 The use of certain bitstream features such as variable time-
frequency resolution and the pitch post-filter.

1.6. Packet Loss Resilience

Audi o codecs often exploit inter-frame correlations to reduce the
bitrate at a cost in error propagation: after |osing one packet,
several packets need to be received before the decoder is able to
accurately reconstruct the speech signal. The extent to which Opus
exploits inter-frame dependencies can be adjusted on the fly to
choose a trade-off between bitrate and amount of error propagation

1.7. Forward Error Correction (FEC

Anot her nechani sm provi di ng robust ness agai nst packet loss is the in-
band Forward Error Correction (FEC). Packets that are determined to
contain perceptually inportant speech information, such as onsets or
transients, are encoded again at a lower bitrate and this re-encoded
information is added to a subsequent packet.

1.8. Constant/Variable Bitrate

Qous is nore efficient when operating with variable bitrate (VBR)
which is the default. When |low |l atency transm ssion is required over
a relatively slow connection, then constrai ned VBR can al so be used.
This uses VBRin a way that sinmulates a "bit reservoir"” and is

equi val ent to what MP3 (MPEG 1, Layer 3) and AAC (Advanced Audi o
Coding) call CBR (i.e., not true CBR due to the bit reservoir). In
sonme (rare) applications, constant bitrate (CBR) is required. There
are two nmain reasons to operate in CBR node

0 Wien the transport only supports a fixed size for each conpressed
frane, or

0 \When encryption is used for an audio streamthat is either highly
constrained (e.g., yes/no, recorded pronpts) or highly sensitive
[ SRTP- VBR] .

Bitrate may still be allowed to vary, even with sensitive data, as
long as the variation is not driven by the input signal (for exanple,
to match changi ng network conditions). To achieve this, an
application should still run Opus in CBR node, but change the target
rate before each packet.
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2.1.9. Discontinuous Transm ssion (DTX)

Di sconti nuous Transm ssion (DTX) reduces the bitrate during silence
or background noise. Wen DIX is enabled, only one frame is encoded
every 400 mlliseconds.

3. Internal Fram ng

The Qpus encoder produces "packets", which are each a contiguous set
of bytes neant to be transnmitted as a single unit. The packets
descri bed here do not include such things as IP, UDP, or RTP headers,
which are normally found in a transport-layer packet. A single
packet may contain nmultiple audio franes, so long as they share a
common set of paranmeters, including the operating node, audio
bandwi dt h, frame size, and channel count (mono vs. stereo). This
section describes the possible conbinations of these paraneters and
the internal fram ng used to pack multiple frames into a single
packet. This framing is not self-delimting. Instead, it assunes
that a |l ower layer (such as UDP or RTP [ RFC3550] or (Ogg [ RFC3533] or
Mat r oska [ MATROSKA- VEEBSI TE]) will comruni cate the I ength, in bytes,
of the packet, and it uses this information to reduce the framng
overhead in the packet itself. A decoder inplenmentation MJST support
the fram ng described in this section. An alternative, self-
delimting variant of the framng is described in Appendi x B

Support for that variant is OPTI ONAL.

Al bit diagrams in this docunent number the bits so that bit 0 is
the nmost significant bit of the first byte, and bit 7 is the |east
significant. Bit 8 is thus the nost significant bit of the second
byte, etc. Well-fornmed Qpus packets obey certain requirenents,

mar ked [ Rl] through [ R7] below. These are summarized in Section 3.4
along with appropriate neans of handling mal forned packets.

3.1. The TOC Byte

A well -formed OQpus packet MJUST contain at |east one byte [R1]. This
byte fornms a tabl e-of-contents (TOC) header that signals which of the
various nodes and configurations a given packet uses. It is conposed
of a configuration nunber, "config", a stereo flag, "s", and a franme
count code, "c", arranged as illustrated in Figure 1. A description

of each of these fields foll ows.
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0
01234567
R ok
| config |s| c
B i S S S

Figure 1: The TOC Byte

The top five bits of the TOC byte, |abeled "config", encode one of 32
possi bl e configurations of operating node, audi o bandw dth, and frane
size. As described, the LP (SILK) |ayer and MDCT (CELT) |ayer can be
conbined in three possible operating nodes:

1. A SILK-only node for use in low bitrate connections with an audio
bandwi dth of WB or |ess,

2. A Hybrid (SILK+CELT) node for SWB or FB speech at medi um
bitrates, and

3. A CELT-only node for very |ow del ay speech transni ssion as well
as nusic transmi ssion (NB to FB)

The 32 possible configurations each identify which one of these

operating nodes the packet uses, as well as the audi o bandw dth and
the frane size. Table 2 lists the paraneters for each configuration
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Fom e e i aaa o S S e e e e +
| Configuration | Mode | Bandwi dth | Franme Sizes |
| Nunber (s) | | | |
o e e e e e e e e oo S S o m e e e e e e me o oo +
| 0...3 | SILK-only | NB | 10, 20, 40, 60 ms

| | | | |
| 4...7 | SILK-only | MB | 10, 20, 40, 60 ns |
| | | | |
| 8...11 | SILK-only | WB | 10, 20, 40, 60 ns

| | | | |
| 12...13 | Hybrid | SwB | 10, 20 ms |
| | | | |
| 14...15 | Hybrid | FB | 10, 20 ms |
| | | | |
| 16...19 | CELT-only | NB | 2.5, 5, 10, 20 ns

| | | | |
| 20...23 | CELT-only | WB | 2.5, 5, 10, 20 ms

| | | | |
| 24...27 | CELT-only | SWB | 2.5, 5, 10, 20 ns |
| | | | |
| 28...31 | CELT-only | FB | 2.5, 5, 10, 20 ns

o e e e e e e e e oo S S o m e e e e e e me o oo +

Tabl e 2: TOC Byte Configuration Paraneters

The configuration nunbers in each range (e.g., 0...3 for NB SILK-
only) correspond to the various choices of frane size, in the sane
order. For example, configuration O has a 10 ns franme size and
configuration 3 has a 60 ns frame size

One additional bit, labeled "s", signals nono vs. stereo, with 0
i ndi cating nono and 1 indicating stereo.

The remaining two bits of the TOCC byte, |abeled "c", code the nunber

of franes per packet (codes 0 to 3) as follows:

o 0: 1 frane in the packet

o 1: 2 frames in the packet, each with equal conpressed size
o 2: 2 frames in the packet, with different conpressed sizes
o 3: an arbitrary nunber of franes in the packet

This docunent refers to a packet as a code 0 packet, code 1 packet,
etc., based on the value of "

c .
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3.2. Frane Packing

This section describes how frames are packed according to each
possi bl e value of "c¢" in the TCC byte.

3.2.1. Frane Length Codi ng

Wien a packet contains multiple VBR frames (i.e., code 2 or 3), the
conpressed |l ength of one or nore of these frames is indicated with a
one- or two-byte sequence, with the neaning of the first byte as
fol | ows:

0 0: No frane (Discontinuous Transm ssion (DTX) or |ost packet)
o 1...251: Length of the frame in bytes

0 252...255: A second byte is needed. The total length is
(second_byte*4)+first_byte

The special length O indicates that no frame is avail able, either
because it was dropped during transm ssion by sone intermediary or
because the encoder chose not to transmit it. Any Qpus frane in any
nmode MAY have a |l ength of O.

The maxi mum representable length is 255*4+255=1275 bytes. For 20 ns
franes, this represents a bitrate of 510 kbit/s, which is

approxi mately the highest useful rate for lossily conpressed full band
stereo nmusic. Beyond this point, |ossless codecs are nore
appropriate. It is also roughly the maxi mumuseful rate of the NMDCT
| ayer as, shortly thereafter, quality no | onger inproves wth
additional bits due to limtations on the codebook sizes.

No length is transmitted for the last frame in a VBR packet, or for
any of the franes in a CBR packet, as it can be inferred fromthe
total size of the packet and the size of all other data in the
packet. However, the length of any individual frame MJST NOT exceed
1275 bytes [R2] to all ow for repacketization by gateways, conference
bridges, or other software.

3.2.2. Code 0: One Frane in the Packet
For code 0 packets, the TOC byte is inmrediately followed by N1 bytes

of conpressed data for a single frane (where Nis the size of the
packet), as illustrated in Figure 2.

Valin, et al. St andards Track [ Page 16]



RFC 6716 Interactive Audi o Codec Sept enber 2012

0 1 2 3
01234567890123456789012345678901
T i i S i i S S e b s
| config |[s]|O]O] |
B i S S S |
| Conpressed frane 1 (N-1 bytes)... :
|

B e e i o e S e e i S S T e R i ik T TR o S S S e
Figure 2: A Code 0 Packet

3.2.3. Code 1: Two Franmes in the Packet, Each with Equal Conpressed
Si ze

For code 1 packets, the TOC byte is immediately foll owed by the
(N-1)/2 bytes of conpressed data for the first frame, foll owed by
(N-1)/2 bytes of conpressed data for the second frane, as illustrated
in Figure 3. The nunber of payl oad bytes avail able for conpressed
data, N1, MJST be even for all code 1 packets [R3].

0 1 2 3
01234567890123456789012345678901
B T S S e s e i s S i S S S S S S T S SR S S S i S S S

| config |s]|O]1]

B i ST NI :
| Conpressed frane 1 ((N-1)/2 bytes)...

: B o o i i i ik S S R SR
|+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-L l
| Conpressed frane 2 ((N-1)/2 bytes)...

: B i ST NI
| |

B s s i S S S o il S S S S
Figure 3: A Code 1 Packet

3.2.4. Code 2: Two Franmes in the Packet, with Different Conpressed
Si zes

For code 2 packets, the TOC byte is foll owed by a one- or two-byte
sequence indicating the length of the first frane (narked N1 in
Figure 4), followed by N1 bytes of conpressed data for the first
frane. The remaining N-N1-2 or N-N1-3 bytes are the conpressed data
for the second frame. This is illustrated in Figure 4. A code 2
packet MUST contain enough bytes to represent a valid length. For
exanple, a 1-byte code 2 packet is always invalid, and a 2-byte code
2 packet whose second byte is in the range 252...255 is also invalid.
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The length of the first frame, N1, MJIST also be no |arger than the
size of the payload renmaining after decoding that length for all code
2 packets [R4]. This nakes, for exanple, a 2-byte code 2 packet with
a second byte in the range 1...251 invalid as well (the only valid
2-byte code 2 packet is one where the length of both franes is zero).

0 1 2 3
01234567890123456789012345678901
i T o T e e e et o S s S R R SR
| config |s|1]0] Nl (1-2 bytes): |
B il i S S S S S T S S :
| Conpressed franme 1 (N1 bytes)...
: i T S e TR TR o E
| | |
e e i Sl T S R SR |
| Conpressed frane 2... :
: |
| |
e e i i e T S i S e e e R
Figure 4: A Code 2 Packet
3.2.5. Code 3: A Signaled Nunber of Franes in the Packet

Code 3 packets signal the nunber of frames, as well as additional
paddi ng, called "Opus padding" to indicate that this padding is added
at the Qpus layer rather than at the transport layer. Code 3 packets
MUST have at |east 2 bytes [R6,R7]. The TOC byte is followed by a
byte encodi ng the nunber of frames in the packet in bits 2 to 7
(marked "M in Figure 5), with bit 1 indicating whether or not Qpus
padding is inserted (marked "p" in Figure 5), and bit O indicating
VBR (marked "v" in Figure 5). M MJST NOT be zero, and the audio
duration contained within a packet MUST NOT exceed 120 ms [R5]. This
limts the maxi num frame count for any frame size to 48 (for 2.5 ns
franes), with lower limts for longer frame sizes. Figure 5
illustrates the layout of the franme count byte.

0
01234567
B
| v| pl M |
B e S S T

Figure 5: The franme count byte
When Opus padding is used, the number of bytes of padding is encoded

in the bytes following the frame count byte. Values fromO...254
indicate that 0...254 bytes of padding are included, in addition to
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the byte(s) used to indicate the size of the padding. |If the value
is 255, then the size of the additional padding is 254 bytes, plus

t he paddi ng val ue encoded in the next byte. There MJST be at | east
one nore byte in the packet in this case [R6,R7]. The additiona
paddi ng bytes appear at the end of the packet and MJST be set to zero
by the encoder to avoid creating a covert channel. The decoder MJST
accept any value for the paddi ng bytes, however.

Al t hough this encoding provides nmultiple ways to indicate a given
nunber of paddi ng bytes, each uses a different nunber of bytes to

i ndi cate the padding size and thus will increase the total packet
size by a different anount. For exanple, to add 255 bytes to a
packet, set the padding bit, p, to 1, insert a single byte after the
franme count byte with a value of 254, and append 254 paddi ng bytes
with the value zero to the end of the packet. To add 256 bytes to a
packet, set the padding bit to 1, insert two bytes after the frame
count byte with the values 255 and 0, respectively, and append 254
paddi ng bytes with the value zero to the end of the packet. By using
the value 255 nultiple times, it is possible to create a packet of
any specific, desired size. Let P be the nunber of header bytes used
to indicate the padding size plus the nunber of paddi ng bytes
thenselves (i.e., Pis the total nunber of bytes added to the
packet). Then, P MJST be no nore than N-2 [R6, R7].

In the CBR case, let R=N-2-P be the nunber of bytes remaining in the
packet after subtracting the (optional) padding. Then, the
conpressed length of each frame in bytes is equal to RFM The val ue
R MUST be a non-negative integer nmultiple of M[R6]. The conpressed
data for all Mframes follows, each of size RRMbytes, as illustrated
in Figure 6.
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0 1 2 3
01234567890123456789012345678901

i T o T e e e et o S s S R R SR
| config |s]|1]1]0|p| M | Padding Iength (Optional)
B T e o i S I i i S S N iy St S I S S

! Conmpressed frane 1 (R M bytes). .. l
|-|--+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-|-|-
! Compressed frane 2 (R'Mbytes). .. l
|-|--+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-|-|-

B T e o i S I i i S S N iy St S I S S
: Conpressed frane M (R M bytes). .. :
T i T i S i S S S

Qpus Paddi ng (Optional). |
B e s i e e e s i i ST RIE CRIE TR TR TR S T S S S s sl S S S

Fi gure 6: A CBR Code 3 Packet

In the VBR case, the (optional) padding length is followed by M1
frane lengths (indicated by "N1" to "NfM1]" in Figure 7), each
encoded in a one- or two-byte sequence as described above. The
packet MUST contain enough data for the M1 lengths after renoving
the (optional) padding, and the sum of these | engths MJUST be no

| arger than the nunber of bytes remaining in the packet after
decoding them [R7]. The conpressed data for all Mfranes follows,
each frame consisting of the indicated nunber of bytes, with the
final frame consum ng any remaining bytes before the final padding,
as illustrated in Figure 6. The nunber of header bytes (TCC byte,
frame count byte, padding length bytes, and frane | ength bytes), plus
the signaled length of the first M1 frames thenselves, plus the
signal ed I ength of the padding MJUST be no larger than N, the total
size of the packet.
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0 1 2 3
01234567890123456789012345678901

i T o T e e e et o S s S R R SR
| config |s]|1]1]1|p] M | Padding length (Optional) :
B i S B T i S S S &

+- -+

N1 (1-2 bytes): N2 (1-2 bytes): : N M 1] |
B s S S i i i ks a ks st S S S S S S
| |
: Conpressed frane 1 (N1 bytes)... :
| |
B T e o i S I i i S S N iy St S I S S
| |
: Conmpressed frane 2 (N2 bytes)... :
| |
R R R R e e s o S e R S S S S S S e e e e e
| |
| |
B s S S i i i ks a ks st S S S S S S
| |
: Conmpressed frane M. . :
| |
B e s i e e e s i i ST RIE CRIE TR TR TR S T S S S s sl S S S

Qpus Paddi ng (Optional). |
+++++++++++++++++++++++++++++++++

Figure 7: A VBR Code 3 Packet
3.3. Exanples
Si mpl est case, one NB nono 20 ns SILK frane:
0 1 2 3

01234567890123456789012345678901
B e s i e e e s i i ST RIE CRIE TR TR TR S T S S S s sl S S S
| 1 | 0] O] O] conpr essed data. .

+++++++++++++++++++++++++++++++++

Fi gure 8

Valin, et al. St andards Track [ Page 21]



RFC 6716 Interactive Audi o Codec Sept enber 2012

Two FB nono 5 ns CELT frames of the same conpressed size

0 1 2 3
01234567890123456789012345678901
i S iy T S e il aity SR I S S S

| 29 | 0] O] 1] conpr essed data. .
+++++++++++++++++++++++++++++++++

Figure 9
Two FB nmono 20 ns Hybrid frames of different conpressed size:

0 1 2 3

01234567890123456789012345678901

B e e e e S e S T S S sl S S S S T i i sl st S

| 15 | 0] 1] 1] 1] O] 2 | N1 | |

BT R i i o i e e sl st ST S SRR R |

| conpr essed data. .

e I S e it i S S S e e S S T i N + R I e i Sl LRI S +
Fi gure 10

Four FB stereo 20 ns CELT franmes of the sanme conpressed size

0 1 2 3
01234567890123456789012345678901

i T o T e e e et o S s S R R SR
| 31 | 1] 1] 1] 0] 0| 4 | conpressed dat a. .
B e s i e e e s i i ST RIE CRIE TR TR TR S T S S S s sl S S S

Figure 11

3.4. Receiving Ml forned Packets
A receiver MJST NOT process packets that violate any of the rules
above as nornal Qpus packets. They are reserved for future
applications, such as in-band headers (containing netadata, etc.).
Packets that violate these constraints may cause inplenmentations of
_this_ specification to treat themas mal forned and di scard them
These constraints are sunmari zed here for reference:
[R1] Packets are at |east one byte.
[R2] No inplicit frame length is larger than 1275 bytes.

[R3] Code 1 packets have an odd total length, N, so that (N-1)/2 is
an integer.
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[R4] Code 2 packets have enough bytes after the TOC for a valid
frame length, and that length is no larger than the nunber of
bytes remaining in the packet.

[R5] Code 3 packets contain at |east one frame, but no nore than
120 nms of audio total.

[R6] The length of a CBR code 3 packet, N, is at |least two bytes,
t he nunber of bytes added to indicate the padding size plus the
trailing padding bytes thenselves, P, is no nore than N-2, and
the frame count, M satisfies the constraint that (N2-P) is a
non- negative integer nultiple of M

[R7] VBR code 3 packets are large enough to contain all the header
bytes (TOC byte, frane count byte, any padding | ength bytes,
and any frame length bytes), plus the length of the first M1
franmes, plus any trailing padding bytes.

4. Qpus Decoder

The Qpus decoder consists of two main blocks: the SILK decoder and
the CELT decoder. At any given tine, one or both of the SILK and
CELT decoders may be active. The output of the Cpus decode is the
sum of the outputs fromthe SILK and CELT decoders with proper sanple
rate conversion and del ay conpensation on the SILK side, and optiona
deci mati on (when decoding to sanple rates |less than 48 kHz) on the

CELT side, as illustrated in the bl ock di agram bel ow
Fomm e e o + B S +
| SILK | | Sanpl e
+->| Decoder |--->| Rat e [----+
Bit- e + [ | | Conversion | %
stream | Range |---+ +--------- + R R + /---\" Audio
——————— >| Decoder | | +]------>
| [---+ +--------- + e + \---/
R + | | CELT | | Decimation | n
+->| Decoder |--->| (Optional) |----+
AR L .

4.1. Range Decoder

Qpus uses an entropy coder based on range codi ng [ RANGE- CODI NG

[ MARTI N79], which is itself a rediscovery of the FIFO arithnetic code
i ntroduced by [CODING THESIS]. It is very simlar to arithnetic
encodi ng, except that encoding is done with digits in any base
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instead of with bits, so it is faster when using |arger bases (i.e
a byte). Al of the calculations in the range coder nust use bit-
exact integer arithnetic.

Synmbol s may al so be coded as "raw bits" packed directly into the

bi t stream bypassing the range coder. These are packed backwards
starting at the end of the frane, as illustrated in Figure 12. This
reduces conplexity and nakes the streamnore resilient to bit errors,
as corruption in the raw bits will not desynchronize the decoding
process, unlike corruption in the input to the range decoder. Raw
bits are only used in the CELT | ayer

0 1 2 3

01234567890123456789012345678901
i T o T e e e et o S s S R R SR
| Range coder data (packed MSB to LSB) ->
+

+
+ e i T S e O S S T S e O S o Tk S NI +
<- Boundary occurs at an arbitrary bit position

-+ +-+ +
<- Raw bits data (packed LSB to MSB)
B e s i e e e s i i ST RIE CRIE TR TR TR S T S S S s sl S S S

Legend:

LSB
V5B

Least Significant Bit
Most Significant Bit

Figure 12: Illustrative Exanple of Packing Range Coder
and Raw Bits Data

Each synmbol coded by the range coder is drawn froma finite al phabet
and coded in a separate "context", which describes the size of the
al phabet and the rel ative frequency of each synbol in that al phabet.

Suppose there is a context with n synbols, identified with an index
that ranges fromO to n-1. The paraneters needed to encode or decode
synmbol k in this context are represented by a three-tuple

(fITk], fh[k], ft), all 16-bit unsigned integers, wth

0 <= fl[k] < fh[k] <= ft <= 65535. The values of this tuple are
derived fromthe probability nodel for the synbol, represented by

tradi tional "frequency counts". Because Qpus uses static contexts,
those are not updated as synbols are decoded. Let f[i] be the
frequency of synbol i. Then, the three-tuple corresponding to synbo

k is given by the foll ow ng:
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k-1 n-1

fl[k] =\ f[i], fh[k] =fl[k] + f[k], ft =\ f[i]
/ /
i i

0 0

The range decoder extracts the synbols and integers encoded using the
range encoder in Section 5.1. The range decoder nmintains an
internal state vector conposed of the two-tuple (val, rng), where va
represents the difference between the high end of the current range
and the actual coded value, mnus one, and rng represents the size of
the current range. Both val and rng are 32-bit unsigned integer

val ues.

4.1.1. Range Decoder Initialization

Let bO be an 8-bit unsigned integer containing first input byte (or
containing zero if there are no bytes in this Qous frame). The
decoder initializes rng to 128 and initializes val to (127 -
(b0>>1)), where (b0>>1) is the top 7 bits of the first input byte.
It saves the remaining bit, (b0&1), for use in the renornalization
procedure described in Section 4.1.2.1, which the decoder invokes
imediately after initialization to read additional bits and
establish the invariant that rng > 2**23.

4.1.2. Decodi ng Synbol s

Decoding a synbol is a two-step process. The first step determ nes a
16-bit unsigned value fs, which lies within the range of sone synbo
in the current context. The second step updates the range decoder
state with the three-tuple (fl[k], fh[k], ft) corresponding to that
synbol .

The first step is inplenmented by ec_decode() (entdec.c), which
conput es

The divisions here are integer division

The decoder then identifies the synmbol in the current context
corresponding to fs; i.e., the value of k whose three-tuple

(fITKk], fh[k], ft) satisfies flI[k] <=fs < fh[k]. It uses this tuple
to update val according to
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rng
val =val - --- * (ft - fh[k])
ft

If fI[k] is greater than zero, then the decoder updates rng using

rng
rng = --- * (fh[k] - fI[k])
ft

O herwi se, it updates rng using

rng
rng =rng - --- * (ft - fh[k])
ft

Using a special case for the first synbol (rather than the |ast
synbol, as is comonly done in other arithnmetic coders) ensures that
all the truncation error fromthe finite precision arithnetic

accurmul ates in symbol 0. This makes the cost of coding a O slightly
smal l er, on average, than its estinmated probability indicates and
makes the cost of coding any other symbol slightly larger. Wen
contexts are designed so that O is the nost probable synbol, which is
often the case, this strategy ninimzes the inefficiency introduced
by the finite precision. It also nmakes sonme of the special-case
decoding routines in Section 4.1.3 particularly sinple.

After the updates, inplenented by ec_dec_update() (entdec.c), the
decoder normalizes the range using the procedure in the next section
and returns the index k.

4.1.2.1. Renornumlization

To nornmalize the range, the decoder repeats the foll owi ng process,

i npl emented by ec_dec_nornalize() (entdec.c), until rng > 2**23. |f
rng is already greater than 2**23, the entire process is skipped.
First, it sets rng to (rng<<8). Then, it reads the next byte of the
Qous franme and fornms an 8-bit value sym using the |eftover bit
buffered fromthe previous byte as the high bit and the top 7 bits of
the byte just read as the other 7 bits of sym The remaining bit in
the byte just read is buffered for use in the next iteration. |If no
nore input bytes renmin, it uses zero bits instead. See

Section 4.1.1 for the initialization used to process the first byte.
Then, it sets

val = ((val <<8) + (255-sym)) & Ox7FFFFFFF
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It is normal and expected that the range decoder will read severa
bytes into the data of the raw bits (if any) at the end of the frame
by the time the frame is conpletely decoded, as illustrated in

Figure 13. This same data MJST al so be returned as raw bits when
requested. The encoder is expected to term nate the streamin such a
way that the range decoder will decode the intended val ues regardl ess
of the data contained in the raw bits. Section 5.1.5 describes a
procedure for doing this. |f the range decoder consunes all of the
bytes belonging to the current frame, it MJST continue to use zero
when any further input bytes are required, even if there is
additional data in the current packet from padding or other franes.

n n+1 n+2 n+3
012345670123456701234567012345617
i T o T e e e et o S s S R R SR

: | <----------- Overlap region ------------ >

e S i a  Tn S i S S
N N

| End of data buffered by the range coder

Figure 13: Illustrative Exanple of Raw Bits Overl appi ng
Range Coder Data

4.1.3. Alternate Decodi ng Mt hods

The reference inplenentati on uses three additional decodi ng nethods
that are exactly equivalent to the above but nake assunptions and
sinplifications that allow for a nore efficient inplenmentation

4.1.3.1. ec_decode_bin()

The first is ec_decode_bin() (entdec.c), defined using the paraneter
ftb instead of ft. It is mathematically equivalent to calling
ec_decode() with ft = (1<<ftb), but it avoids one of the divisions.

4.1.3.2. ec_dec_bit_logp()

The next is ec_dec_bit _ logp() (entdec.c), which decodes a single

bi nary synbol, replacing both the ec_decode() and ec_dec_update()
steps. The context is described by a single paraneter, |ogp, which
is the absolute value of the base-2 logarithm of the probability of a
"1". It is mathematically equivalent to calling ec_decode() with

ft = (1<<logp), followed by ec_dec_update() with the 3-tuple

(fITk] =0, fh[k] = (1<<logp) - 1, ft = (1l<<logp)) if the returned
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value of fs is less than (1<<logp) - 1 (a "0" was decoded), and with
(fI[k] = (1<<logp) - 1, fh[Kk] = ft = (1<<logp)) otherwi se (a "1" was
decoded). The inplenentation requires no rmultiplications or

di vi si ons.

4.1.3.3. ec_dec_icdf()

The last is ec_dec_icdf() (entdec.c), which decodes a single synbol
with a tabl e-based context of up to 8 bits, also replacing both the
ec_decode() and ec_dec_update() steps, as well as the search for the
decoded synbol in between. The context is described by two
paraneters, an icdf ("inverse" cunulative distribution function)
table and fth. As with ec_decode bin(), (1<<ftb) is equivalent to
ft. idcf[k], on the other hand, stores (1l<<ftb)-fh[k], which is equa
to (1<<ftb) - fI[k+1]. fI[0O] is assunmed to be 0, and the table is
term nated by a value of 0 (where fh[k] == ft).

The function is mathematically equivalent to calling ec_decode() with
ft = (1<<ftb), using the returned value fs to search the table for
the first entry where fs < (1<<ftb)-icdf[k], and calling
ec_dec_update() with fI[k] = (1<<ftb) - icdf[k-1] (or O if k == 0),
fh[k] = (1<<ftb) - idcf[k], and ft = (1<<ftb). Conbining the search
with the update allows the division to be replaced by a series of

mul tiplications (which are usually rmuch cheaper), and using an
inverse CDF allows the use of an ftb as large as 8 in an 8-bit table
wi t hout any special cases. This is the primary interface with the
range decoder in the SILK layer, though it is used in a few places in
the CELT | ayer as well.

Al though icdf[k] is nore convenient for the code, the frequency
counts, f[k], are a nore natural representation of the probability
distribution function (PDF) for a given synbol. Therefore, this
docunment lists the latter, not the forner, when describing the
context in which a synbol is coded as a list, e.qg., {4, 4, 4, 4}/16
for a uniformcontext with four possible values and ft = 16. The
value of ft after the slash is always the sumof the entries in the
PDF, but is included for convenience. Contexts with identica
probabilities, f[k]/ft, but different values of ft (or equivalently,
ftb) are not the sane, and cannot, in general, be used in place of
one another. An icdf table is also not capable of representing a PDF
where the first synbol has O probability. |In such contexts,
ec_dec_icdf() can decode the synbol by using a table that drops the
entries for any initial zero-probability values and by addi ng the
constant offset of the first value with a non-zero probability to its
return val ue.
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4.1.4. Decoding Raw Bits

The raw bits used by the CELT | ayer are packed at the end of the
frane, with the |least significant bit of the first value packed in
the | east significant bit of the last byte, filling up to the nost
significant bit in the last byte, continuing on to the |east
significant bit of the penultinate byte, and so on. The reference

i mpl enentati on reads them using ec_dec_bits() (entdec.c). Because

t he range decoder nust read several bytes ahead in the stream as
described in Section 4.1.2.1, the input consuned by the raw bits may
overlap with the input consuned by the range coder, and a decoder
MUST allow this. The format should render it inpossible to attenpt
to read nore raw bits than there are actual bits in the frane, though
a decoder may wish to check for this and report an error.

4.1.5. Decoding Uniformy Distributed Integers

The function ec_dec_uint() (entdec.c) decodes one of ft equiprobable
values in the range 0 to (ft - 1), inclusive, each with a frequency
of 1, where ft may be as large as (2**32 - 1). Because ec_decode()
islimted to a total frequency of (2**16 - 1), it splits up the

val ue into a range coded synbol representing up to 8 of the high
bits, and, if necessary, raw bits representing the remai nder of the
value. The linmt of 8 bits in the range coded synbol is a trade-off
bet ween i npl enentati on conplexity, nodeling error (since the synbols
no longer truly have equal coding cost), and rounding error

i ntroduced by the range coder itself (which gets larger as nore bits
are included). Using raw bits reduces the nmaxi mum nunber of
divisions required in the worst case, but nmeans that it may be

possi ble to decode a val ue outside the range 0 to (ft - 1),

i ncl usive.

ec_dec_uint() takes a single, positive paraneter, ft, which is not
necessarily a power of two, and returns an integer, t, whose val ue

lies between 0 and (ft - 1), inclusive. Let ftb =ilog(ft - 1),
i.e., the nunber of bits required to store (ft - 1) in two's
conpl enent notation. |If ftbis 8 or less, thent is decoded with

t = ec_decode(ft), and the range coder state is updated using the
three-tuple (t, t + 1, ft).

If ftb is greater than 8, then the top 8 bits of t are decoded using
t = ec_decode(((ft - 1) >> (fthb - 8)) + 1)
the decoder state is updated using the three-tuple (t, t + 1, ((ft -

1) >> (ftb - 8)) + 1), and the remaining bits are decoded as raw
bits, setting
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t = (t << (ftb - 8)) | ec_dec_bits(ftb - 8)

If, at this point, t >= ft, then the current frame is corrupt. In
that case, the decoder should assune there has been an error in the
codi ng, decoding, or transm ssion and SHOULD take nmeasures to concea
the error (e.g., saturate to ft-1 or use the Packet Loss Conceal nent
(PLC)) and/or report to the application that the error has occurred.

4.1.6. Current Bit Usage

The bit allocation routines in the CELT decoder need a conservative
upper bound on the nunber of bits that have been used fromthe
current frame thus far, including both range coder bits and raw bits.
This drives allocation decisions that nmust match those nmade in the
encoder. The upper bound is conputed in the reference inplenmentation
to whole-bit precision by the function ec_tell() (entcode.h) and to
fractional 1/8th bit precision by the function ec_tell _frac()
(entcode.c). Like all operations in the range coder, it nust be

i mpl enented in a bit-exact nmanner, and it nust produce exactly the
same val ue returned by the sane functions in the encoder after
encodi ng the sane synbol s.

ec_tell() is guaranteed to return ceil(ec_tell _frac()/8.0). In
various places, the codec will check to ensure there is enough room
to contain a synbol before attenpting to decode it. |In practice

al t hough the nunber of bits used so far is an upper bound, decoding a
synbol whose probability nodel suggests it has a worst-case cost of p
1/8th bits may actually advance the return value of ec_tell _frac() by
p-1, p, or p+1l 1/8th bits, due to approximation error in that upper
bound, truncation error in the range coder, and for |arge val ues of
ft, nmodeling error in ec_dec_uint().

However, this error is bounded, and periodic calls to ec_tell () or
ec_tell _frac() at precisely defined points in the decodi ng process
prevent it from accunulating. For a range coder synbol that requires
a whol e nunber of bits (i.e., for which ft/(fh[k] - fl[k]) is a power
of two), where there are at least p 1/8th bits avail able, decoding
the synbol will never cause ec _tell() or ec_tell frac() to exceed the
size of the frame ("bust the budget"). |In this case, the return

val ue of ec_tell _frac() will only advance by nore than p 1/8th bits
if there were an additional, fractional nunmber of bits remining, and
it will never advance beyond the next whol e-bit boundary, which is
safe, since frames always contain a whole nunber of bits. However,
when p is not a whole nunmber of bits, an extra 1/8th bit is required
to ensure that decoding the synbol will not bust the budget.
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The reference inplenentation keeps track of the total nunber of whole
bits that have been processed by the decoder so far in the variable
nbits_total, including the (possibly fractional) nunber of bits that
are currently buffered, but not consunmed, inside the range coder.
nbits total is initialized to 9 just before the initial range
renornal i zati on process conpletes (or equivalently, it can be
initialized to 33 after the first renornalization). The extra two
bits over the actual amount buffered by the range coder guarantees
that it is an upper bound and that there is enough room for the
encoder to termnate the stream Each iteration through the range
coder’s renormalization |loop increases nbits total by 8  Reading raw
bits increases nbits total by the nunber of raw bits read.

4.1.6.1. ec_tell()
The whol e nunber of bits buffered in rng may be estimated via
lg =ilog(rng). ec_tell() then becones a sinple matter of renoving
these bits fromthe total. It returns (nbits total - 1g).
In anewWy initialized decoder, before any synmbols have been read,

this reports that 1 bit has been used. This is the bit reserved for
term nation of the encoder.

4.1.6.2. ec_tell _frac()
ec_tell _frac() estimtes the nunber of bits buffered in rng to
fractional precision. Since rng nust be greater than 2**23 after
renormal i zation, | g nust be at |east 24. Let
r QL5 = rng >> (1 g-16)
so that 32768 <= r_Ql5 < 65536, an unsigned QL5 val ue representing

the fractional part of rng. Then, the follow ng procedure can be
used to add one bit of precision to lg. First, update

r Q15 = (r_QI5*r_Q15) >> 15
Then, add the 16th bit of r_QL5 to Ig via
lg = 2*Ig + (r_Ql5 >> 16)
Finally, if this bit was a 1, reduce r_Ql5 by a factor of two via
r Q5 = r_Q15 >> 1
so that it once again lies in the range 32768 <= r_Ql5 < 65536. This

procedure is repeated three tines to extend Ig to 1/8th bit
precision. ec_tell _frac() then returns (nbits total*8 - 1Q).
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4.2. Sl|LK Decoder

The decoder’s LP layer uses a nodified version of the SILK codec
(herein sinply called "SILK"), which runs a decoded excitation signa
t hrough adaptive | ong-term and short-term prediction synthesis

filters. It runs at NB, MB, and WB sanple rates internally. Wen
used in a SWB or FB Hybrid frame, the LP layer itself still only runs
in VB

4.2.1. SILK Decoder Modul es

An overvi ew of the decoder is given in Figure 14.

T + I +
-->| Range |--->| Decode R R L +
1| Decoder | 2 | Paraneters |---------- + 5 |
[ S — + o m e e oo - - + 4 | |
3 | | |
\/ \/ \/
I + meemeeaeaaan + meemeeaeaaan +
| Generate |-->] LTP |-->] LPC
| Excitation | | Synthesis | | Synthesis
S + S + S +
" |
| |
T IRy S +
| 6
| B SR + B TS +
+-->| Stereo |-->] Sanple Rate |-->
| Unm xing | 7| Conversion | 8
. + Aemeeiiaaaoan +

Range encoded bitstream

Coded paraneters

Pul ses, LSBs, and signs

Pitch | ags, Long-Term Prediction (LTP) coefficients
Li near Predictive Coding (LPC) coefficients and gains
Decoded signal (nono or nid-side stereo)

Unmi xed signal (nono or left-right stereo)

Resanpl ed si gna

NoORWLNE

Fi gure 14: S| LK Decoder
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The decoder feeds the bitstream (1) to the range decoder from
Section 4.1 and then decodes the paraneters in it (2) using the
procedures detailed in Sections 4.2.3 through 4.2.7.8.5. These
paraneters (3, 4, 5) are used to generate an excitation signal (see
Section 4.2.7.8.6), which is fed to an optional Long-Term Prediction
(LTP) filter (voiced franes only, see Section 4.2.7.9.1) and then a
short-termprediction filter (see Section 4.2.7.9.2), producing the
decoded signal (6). For stereo streans, the md-side representation
is converted to separate left and right channels (7). The result is
finally resampled to the desired output sanple rate (e.g., 48 kHz) so
that the resanpled signal (8) can be m xed with the CELT | ayer

4.2.2. LP Layer Organi zation

Internally, the LP layer of a single Qous franme is conposed of either
a single 10 ns regular SILK frame or between one and three 20 ns
regular SILK frames. A stereo Qpus frame may doubl e the nunber of
regular SILK frames (up to a total of six), since it includes
separate franes for a md channel and, optionally, a side channel
Optional Low Bit-Rate Redundancy (LBRR) franes, which are reduced-
bitrate encodi ngs of previous SILK franes, may be included to aid in
recovery from packet loss. |If present, these appear before the
regul ar SILK frames. They are, in nost respects, identical to

regul ar, active SILK franmes, except that they are usually encoded
with a lower bitrate. This docunment uses "SILK frame" to refer to
either one and "regular SILK frane" if it needs to draw a distinction
bet ween t he two.

Logically, each SILK frame is, in turn, conposed of either two or
four 5 ns subfranes. Various paraneters, such as the quantization
gain of the excitation and the pitch lag and filter coefficients can
vary on a subfrane-by-subfranme basis. Physically, the parameters for
each subframe are interleaved in the bitstream as described in the
rel evant sections for each paraneter.

Al'l of these franes and subframes are decoded fromthe sanme range
coder, with no paddi ng between them Thus, packing nmultiple SILK
frames in a single Qpus franme saves, on average, half a byte per SILK
frane. It also allows sonme paraneters to be predicted fromprior
SILK frames in the same Opus frane, since this does not degrade
packet | oss robustness (beyond any penalty for merely using fewer,

| arger packets to store nultiple franes).

Stereo support in SILK uses a variant of md-side coding, allowi ng a

nmono decoder to sinply decode the mid channel. However, the data for
the two channels is interleaved, so a nono decoder nust still unpack

Valin, et al. St andards Track [ Page 33]



RFC 6716 Interactive Audi o Codec Sept enber 2012

the data for the side channel. It would be required to do so anyway
for Hybrid Opus franes or to support decoding individual 20 ns
franes.

Tabl e 3 summari zes the overall grouping of the contents of the LP
layer. Figures 15 and 16 illustrate the ordering of the various SILK
franes for a 60 ns Qpus franme, for both nono and stereo,

respectively.

e T T +
| Synbol (s) | PDF( s) | Condi ti on
e S S +
Voi ce Activity Detection (VAD) {1, 1}/2
Fl ags
LBRR Fl ag {1, 1}/2

Per - Frame LBRR Fl ags Tabl e 4 Section 4.2. 4

LBRR Frane(s) Section 4.2.4

Regul ar SI LK Frane(s)

o m e e e e e e e e e e e e e e eaao - +
| VAD Fl ags |
o e e e e e e e e e e e e e e oo +
| LBRR Fl ag |
oo e e e e e e e eee e +
| Per-Frame LBRR Flags (Optional)

o m e e e e e e e e e e e e e e eaao - +
| LBRR Franme 1 (Optional) |
o e e e e e e e e e e e e e e oo +
| LBRR Frane 2 (Optional) |
oo e e e e e e e eee e +
| LBRR Frane 3 (Optional)

o m e e e e e e e e e e e e e e eaao - +
| Regul ar SI LK Frame 1 |
o e e e e e e e e e e e e e e oo +
| Regul ar SI LK Frane 2 |
oo e e e e e e e eee e +
| Regul ar SI LK Franme 3 |
o m e e e e e e e e e e e e e e eaao - +

Figure 15: A 60 ns Mono Franme
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. +
| M d VAD Fl ags |
T v +
| M d LBRR Fl ag |
o e m e e e e e e e e e e e e e e e +
| Si de VAD Fl ags
. +
| Si de LBRR Fl ag

T e +
| Md Per-Frame LBRR Fl ags (Optional)

o e m e e e e e e e e e e e e e e e +
| Side Per-Frame LBRR Flags (Optional)
e +
| Md LBRR Frane 1 (Optional) |
T e +
| Side LBRR Frane 1 (Optional) |
o e m e e e e e e e e e e e e e e e +
| Md LBRR Frane 2 (Optional) |
. +
| Side LBRR Frame 2 (Optional) |
T e +
| Md LBRR Frane 3 (Optional) |
o e m e e e e e e e e e e e e e e e +
| Side LBRR Frane 3 (Optional) |
. +
| Md Regular SILK Frane 1 |
e +
| Side Regular SILK Frane 1 (Optional)

o e m e e e e e e e e e e e e e e e +
| M d Regul ar SILK Frane 2 |
. +
| Side Regular SILK Frame 2 (Optional)
T e +
| M d Regul ar SILK Frane 3 |
o e m e e e e e e e e e e e e e e e +
| Side Regular SILK Frame 3 (Optional)
. +

Figure 16: A 60 ns Stereo Frane
4.2.3. Header Bits

The LP layer begins with two to ei ght header bits, decoded in

sil k_Decode() (dec_APl.c). These consist of one Voice Activity
Detection (VAD) bit per frame (up to 3), followed by a single flag

i ndi cating the presence of LBRR frames. For a stereo packet, these
first flags correspond to the md channel, and a second set of flags
is included for the side channel
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Because these are the first synbols decoded by the range coder and
because they are coded as binary values with uniform probability,
they can be extracted directly fromthe nost significant bits of the
first byte of conpressed data. Thus, a receiver can determine if an
Qpus franme contains any active SILK frames wi thout the overhead of
usi ng the range decoder.

4.2.4. Per-Frane LBRR Fl ags

For Qpus franmes longer than 20 ns, a set of LBRR flags is decoded for
each channel that has its LBRR flag set. Each set contains one flag
per 20 ns SILK frane. 40 ns Opus franes use the 2-frane LBRR flag PDF
fromTable 4, and 60 ns Qpus franes use the 3-frane LBRR flag PDF

For each channel, the resulting 2- or 3-bit integer contains the
correspondi ng LBRR flag for each frame, packed in order fromthe LSB
to the MSB.

B S o e e m e e e e e e e e e e e e e e e e o - +
| Frane Size | PDF

R oo e e e e e e e e e e e aaa +
| 40 ns | {0, 53, 53, 150}/256

| | |
| 60 ns | {0, 41, 20, 29, 41, 15, 28, 82}/256

B S o e e m e e e e e e e e e e e e e e e e o - +

Tabl e 4: LBRR Fl ag PDFs

A 10 or 20 ns Opus frame does not contain any per-frane LBRR fl ags,
as there may be at nost one LBRR frame per channel. The gl obal LBRR
flag in the header bits (see Section 4.2.3) is already sufficient to
i ndi cate the presence of that single LBRR frane.

4.2.5. LBRR Franes

The LBRR frames, if present, contain an encoded representation of the
signal immediately prior to the current Qous frane as if it were
encoded with the current node, frane size, audio bandw dth, and
channel count, even if those differ fromthe prior OQpus frame. Wen
one of these paraneters changes fromone Qpus frame to the next, this
inplies that the LBRR franes of the current Cpus franme may not be
sinmple drop-in replacenents for the contents of the previous Qpus
frame.

For exanple, when switching from20 ns to 60 ns, the 60 ns Qpus frane
may contain LBRR franes covering up to three prior 20 ns Cpus franes
even if those franes already contai ned LBRR franmes covering some of
the sane tine periods. Wen switching from20 ns to 10 nms, the 10 ns
Qpus frane can contain an LBRR frane covering at nost half the prior
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20 ms Qpus frane, potentially |eaving a hole that needs to be
conceal ed fromeven a single packet |oss (see Section 4.4). Wen
switching fromnono to stereo, the LBRR frames in the first stereo
Qpus frame MAY contain a non-trivial side channel

In order to properly produce LBRR frames under all conditions, an
encoder might need to buffer up to 60 ns of audio and re-encode it
during these transitions. However, the reference inplenentation opts
to disable LBRR franmes at the transition point for sinplicity. Since
transitions are relatively infrequent in normal usage, this does not
have a significant inpact on packet |oss robustness.

The LBRR franmes imediately follow the LBRR flags, prior to any
regul ar SILK franmes. Section 4.2.7 describes their exact contents.
LBRR franes do not include their own separate VAD flags. LBRR franes
are only neant to be transnmitted for active speech, thus all LBRR
franes are treated as active

In a stereo Qpus frame |onger than 20 s, although the per-frane LBRR
flags for the md channel are coded as a unit before the per-frane
LBRR flags for the side channel, the LBRR franmes thenselves are

interl eaved. The decoder parses an LBRR frane for the m d channel of
a given 20 ms interval (if present) and then inmedi ately parses the
corresponding LBRR frane for the side channel (if present), before
proceeding to the next 20 ns interval

4.2.6. Regular SILK Franes
The regular SILK frame(s) follow the LBRR franes (if any).
Section 4.2.7 describes their contents, as well. Unlike the LBRR
franes, a regular SILK frame is coded for each tine interval in an
Qous frame, even if the corresponding VAD flags are unset. For
stereo Qpus frames |longer than 20 ns, the regular mid and side SILK
franes for each 20 ns interval are interleaved, just as with the LBRR
franes. The side frane may be skipped by coding an appropriate flag,
as detailed in Section 4.2.7.2.

4.2.7. SILK Frane Contents
Each SILK frane includes a set of side information that encodes
o0 The frame type and quantization type (Section 4.2.7.3),
0 Quantization gains (Section 4.2.7.4),

o0 Short-termprediction filter coefficients (Section 4.2.7.5),
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0 A Line Spectral Frequencies (LSFs) interpolation weight
(Section 4.2.7.5.5),

o LTP filter lags and gains (Section 4.2.7.6), and
0 A Linear Congruential Generator (LCG seed (Section 4.2.7.7).

The quanti zed excitation signal (see Section 4.2.7.8) follows these
at the end of the frame. Table 5 details the overall organization of
a SlILK frane.
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e S S +

| Synbol (s) | PDF( s) | Condi tion |

T T N T T N T T +
Stereo Prediction Wights Table 6 Section 4.2.7.1
M d-only Fl ag Tabl e 8 Section 4.2.7.2

Frame Type Section 4.2.7.3

Subfranme Gins Section 4.2.7.4

Nor mal i zed LSF Stage-1 Tabl e 14

I ndex

Normal i zed LSF St age-2
Resi dua

Section 4.2.7.5.2

Nor mal i zed LSF
I nterpol ati on Wi ght

Tabl e 26 20 nms franme

Primary Pitch Lag Section 4.2.7.6.1 Voi ced franme

Periodicity | ndex Tabl e 37 Voi ced frane
LTP Filter Tabl e 38 Voi ced frame
LTP Scal i ng Tabl e 42 Section 4.2.7.6.3
LCG Seed Tabl e 43
Excitation Rate Level Tabl e 45
Excitation Pul se Counts Tabl e 46

Excitation Pul se Section 4.2.7.8.3 Non-zero pul se

| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
: : : :
| Subfrane Pitch Contour | Tabl e 32 | Voi ced frane

| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |

Locati ons count
Excitati on LSBs Tabl e 51 Section 4.2.7.8.2
Excitation Signs Tabl e 52

o o e e oo oo +

Table 5: Order of the Synbols in an Individual SILK Frane
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4.2.7.1. Stereo Prediction Wights

A SILK frame corresponding to the nid channel of a stereo Opus frane
begins with a pair of side channel prediction weights, designed such
that zeros indicate norrmal nid-side coupling. Since these weights
can change on every franme, the first portion of each frane linearly
i nterpol ates between the previous weights and the current ones, using
zeros for the previous weights if none are available. These
prediction weights are never included in a nono Qpus frame, and the
previ ous weights are reset to zeros on any transition frommono to
stereo. They are also not included in an LBRR franme for the side
channel, even if the LBRR flags indicate the corresponding nid
channel was not coded. |In that case, the previous weights are used,
again substituting in zeros if no previous weights are avail able
since the | ast decoder reset (see Section 4.5.2).

To summari ze, these weights are coded if and only if
0o This is a stereo Qous frame (Section 3.1), and
0 The current SILK frame corresponds to the md channel

The prediction weights are coded in three separate pieces, which are
decoded by silk _stereo_decode pred() (stereo_decode pred.c). The
first piece jointly codes the high-order part of a table index for
bot h wei ghts. The second piece codes the | oworder part of each
table index. The third piece codes an offset used to linearly

i nterpol ate between table indices. The details are as foll ows.

Let n be an index decoded with the 25-el ement stage-1 PDF in Table 6.
Then, let i0 and i1 be indices decoded with the stage-2 and stage-3
PDFs in Table 6, respectively, and let i2 and i3 be two nore indices
decoded with the stage-2 and stage-3 PDFs, all in that order

Fomm - o e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m o +
| Stage | PDF |
Fom e e o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eme— oo +
| Stage | {7, 2, 1, 1, 1, 10, 24, 8, 1, 1, 3, 23, 92, 23, 3, 1, 1,

| 1 | 8, 24, 10, 1, 1, 1, 2, 7}/256 |
| | |
| Stage | {85, 86, 85}/256 |
SN |
| Stage | {51, 51, 52, 51, 51}/256 |
| 3 | |
S o m o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eao o +

Tabl e 6: Stereo Wi ght PDFs
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Then, use n, i0, and i2 to formtwo table indices, w0 and w 1,
according to

wi 0
w1

i0 + 3*(n/5)
i2 + 3*(nY%)

where the division is integer division. The range of these indices
is Oto 14, inclusive. Let w Q3[i] be the i’th weight from Table 7.
Then, the two prediction weights, wO_Ql3 and wl_Q13, are

wl Q13 = w QL3[wi 1]
+ (((Ww_QL3[wi 1+1] - w QL3[wi 1])*6554) >> 16)*(2*i3 + 1)

wo_QL3

w_QL3[ wi 0]
+ (((W_QL3[wi 0+1] - w QL3[wiO0])*6554) >> 16)*(2*i1 + 1)
- wi_ Qi3

N.B., wi_ QL3 is conputed first here, because wO_Ql3 depends on it.
The constant 6554 is approxinmately 0.1 in Ql6. Although wi0 and wi 1
only have 15 possible values, Table 7 contains 16 entries to allow
i nterpol ation between entry wiO and (W0 + 1) (and |ikewi se for w1).
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S e +
| I'ndex | Weight (QL3)

Fomeo o oo +
| O | -13732 |
| | |
| 1 | -10050

| | |
| 2 | - 8266 |
| | |
| 3 | - 7526 |
| | |
| 4 | - 6500 |
| | |
| 5 | -5000 |
| | |
| 6 | -2950 |
| | |
| 7 | -820 |
| | |
| 8 | 820 |
| | |
| 9 | 2950 |
| | |
| 10 | 5000

| | |
| 11 | 6500

| | |
| 12 | 7526

| | |
| 13 | 8266

| | |
| 14 | 10050

| | |
| 15 | 13732

Fomm oo o e e oo +

Table 7: Stereo Weight Table
4.2.7.2. Md-Only Flag
A flag appears after the stereo prediction weights that indicates if
only the md channel is coded for this tine interval. It appears
only when

o This is a stereo Qous franme (see Section 3.1),

o The current SILK frame corresponds to the md channel, and
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o Either

* This is a regular SILK frane where the VAD flags (see
Section 4.2.3) indicate that the correspondi ng side channel is
not acti ve.

* This is an LBRR franme where the LBRR flags (see Sections 4.2.3
and 4.2.4) indicate that the correspondi ng si de channel is not
coded.

It is omtted when there are no stereo weights, for all of the sane
reasons. It is also omitted for a regular SILK frane when the VAD
flag of the corresponding side channel frane is set (indicating it is
active). The side channel nust be coded in this case, naking the
md-only flag redundant. It is also onmitted for an LBRR frame when
the correspondi ng LBRR fl ags indicate the side channel is coded.

When the flag is present, the decoder reads a single value using the
PDF in Table 8, as inplenented in silk stereo_decode nid only()
(stereo_decode pred.c). |If the flag is set, then there is no
corresponding SILK frane for the side channel, the entire decoding
process for the side channel is skipped, and zeros are fed to the
stereo unm xi ng process (see Section 4.2.8) instead. As stated
above, LBRR frames still include this flag when the LBRR fl ag

i ndicates that the side channel is not coded. |In that case, if this
flag is zero (indicating that there should be a side channel), then
Packet Loss Conceal ment (PLC, see Section 4.4) SHOULD be invoked to

recover a side channel signal. QOherw se, the stereo inmage wll
col | apse.

. +

| PDF I

. +

| {192, 64}/256

S +

Table 8. Md-only Flag PDF
4.2.7.3. Franme Type

Each SILK frane contains a single "franme type" synbol that jointly
codes the signal type and quantization offset type of the
corresponding frane. |If the current frane is a regular SILK frane
whose VAD bit was not set (an "inactive" frane), then the frane type
synbol takes on a value of either O or 1 and is decoded using the
first PDF in Table 9. If the frame is an LBRR frane or a regul ar

SI LK franme whose VAD flag was set (an "active" frane), then the val ue
of the synbol may range from2 to 5, inclusive, and is decoded using
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the second PDF in Table 9. Table 10 transl ates between the val ue of
the frame type synbol and the correspondi ng signal type and
gquanti zation of fset type

| Inactive | {26, 230, 0, 0, 0, 0}/256

| | |
| Active | {0, 0, 24, 74, 148, 10}/ 256

I . e +
| Frane Type | Signal Type | Quantization O fset Type
S B S T +
| O | Inactive | Low
I I I I
| 1 | Inactive | Hi gh
I I I I
| 2 | Unvoiced | Low
I I I I
| 3 | Unvoi ced | Hi gh
I I I I
| 4 | Voiced | Low
I I I I
| 5 | Voiced | Hi gh
S B S T +

Tabl e 10: Signal Type and Quantization O fset Type from Frane Type
4.2.7.4. Subfrane Gains

A separate quantization gain is coded for each 5 ns subfrane. These
gains control the step size between quantization |evels of the
excitation signal and, therefore, the quality of the reconstruction
They are independent of and unrelated to the pitch contours coded for
voi ced frames. The quantization gains are thenmselves uniformy
quantized to 6 bits on a log scale, giving thema resolution of
approxi mately 1.369 dB and a range of approximately 1.94 dB to

88. 21 dB.

The subfrane gains are either coded i ndependently, or relative to the

gain fromthe nost recent coded subfrane in the sane channel
I ndependent coding is used if and only if
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o0 This is the first subfrane in the current SILK frane, and
o Either

* This is the first SILK frane of its type (LBRR or regular) for
this channel in the current Qous frane, or

*  The previous SILK frane of the same type (LBRR or regular) for
this channel in the same Qpus franme was not coded

In an independently coded subframe gain, the 3 nost significant bits
of the quantization gain are decoded using a PDF selected from
Tabl e 11 based on the decoded signal type (see Section 4.2.7.3).

. I e +
| Signal Type | PDF

B S o e e e e e e e e e e e e e e e e +
| Inactive | {32, 112, 68, 29, 12, 1, 1, 1}/256

| |

| Unvoiced | {2, 17, 45, 60, 62, 47, 19, 4}/256

| | |
| Voiced | {1, 3, 26, 71, 94, 50, 9, 2}/256

Tabl e 11: PDFs for |Independent Quantization Gain MSB Codi ng

The 3 least significant bits are decoded using a uniform PDF

o e e e e e e e eeeaoa +
| PDF |
o o e e e e e e ee e +
| {32, 32, 32, 32, 32, 32, 32, 32}/256 |
oo e e e e e e ee e eeeeaao- +

Tabl e 12: PDF for |ndependent Quantization Gain LSB Codi ng

These 6 bits are conbined to forma val ue, gain_index, between 0 and
63. Wien the gain for the previous subfrane is avail able, then the
current gain is linted as foll ows:

| og_gain = max(gai n_i ndex, previous_log_gain - 16)

This may hel p sone inplenentations Iinmt the change in precision of
their internal LTP history. The indices to which this clanp applies
cannot sinply be renoved from the codebook, because previous_log_gain
will not be available after packet |oss. The clanping is skipped
after a decoder reset, and in the side channel if the previous frane
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in the side channel was not coded, since there is no value for
previous_log_gain available. It MAY al so be skipped after packet
| oss.

For subfranes that do not have an independent gain (including the
first subfranme of franes not |isted as using independent coding
above), the quantization gain is coded relative to the gain fromthe
previous subfrane (in the sanme channel). The PDF in Table 13 yields
a delta_gai n_i ndex val ue between 0 and 40, incl usive.

o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - +
| PDF |
o o m o e o e e e e e e e eeoe oo +
| {6, 5, 11, 31, 132, 21, 8, 4, 3, 2, 2, 2, 1, 1, 1, 1, 1, 1, 1, 1,

| 2, 2, 21, 1, 1, 1, 2, 2, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, |
| 1}/256 |
o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - +

Tabl e 13: PDF for Delta Quantization Gain Codi ng

The following fornula translates this index into a quantization gain
for the current subframe using the gain fromthe previous subfrane:

log gain = clanp(0, max(2*delta_gain_index - 16,
previous log_gain + delta gain_index - 4), 63)

sil k_gai ns_dequant () (gain_quant.c) dequantizes log_gain for the k’th
subframe and converts it into a linear QL6 scale factor via

gain_QL6[ k] = silk_log2lin((0x1D1C71*l og_gai n>>16) + 2090)

The function silk_log2lin() (log2lin.c) conputes an approxi mation of
2**(inLog_Qr/128.0), where inLog Q7 is its Q7 input. Let i =

i nLog_Q7>>7 be the integer part of inLogQ7 and f = inLog_Q7&127 be
the fractional part. Then

(1<<i) + ((-174*f*(128-1)>>16)+f)*((1<<i)>>7)
yi el ds the approxi mate exponential. The final QL6 gain values lies
bet ween 81920 and 1686110208, inclusive (representing scale factors
of 1.25 to 25728, respectively).

4.2.7.5. Nornmalized Line Spectral Frequency (LSF) and Linear Predictive
Codi ng (LPC) Coefficients

A set of normalized Line Spectral Frequency (LSF) coefficients foll ow

the quantization gains in the bitstream and represent the Linear
Predictive Coding (LPC) coefficients for the current SILK frane.
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Once decoded, the nornalized LSFs forman increasing list of QL5

val ues between 0 and 1. These represent the interleaved zeros on the
upper half of the unit circle (between 0 and pi, hence "nornalized")
in the standard deconposition [ SPECTRAL-PAIRS] of the LPC filter into
a symmetric part and an anti-symetric part (P and Qin

Section 4.2.7.5.6). Because of non-linear effects in the decoding
process, an inplenentation SHOULD match the fixed-point arithnetic
described in this section exactly. An encoder SHOULD al so use the
same process

The nornalized LSFs are coded using a two-stage vector quantizer (VQ
(Sections 4.2.7.5.1 and 4.2.7.5.2). NB and MB franes use an order-10
predictor, while WB franes use an order-16 predictor. Thus, each of
these two cases uses a different set of tables. After reconstructing
the normalized LSFs (Section 4.2.7.5.3), the decoder runs them
through a stabilization process (Section 4.2.7.5.4), interpol ates
them between franes (Section 4.2.7.5.5), converts them back into LPC
coefficients (Section 4.2.7.5.6), and then runs themthrough further
processes to limt the range of the coefficients (Section 4.2.7.5.7)
and the gain of the filter (Section 4.2.7.5.8). Al of thisis
necessary to ensure the reconstruction process is stable.

4.2.7.5.1. Nornalized LSF Stage 1 Decodi ng
The first VQ stage uses a 32-el enent codebook, coded with one of the
PDFs in Table 14, depending on the audi o bandwi dth and t he signa
type of the current SILK frame. This yields a single index, 11, for
the entire frame, which
1. Indexes an elenment in a coarse codebook
2. Selects the PDFs for the second stage of the VQ and

3. Selects the prediction weights used to renove intra-frane
redundancy fromthe second stage

The actual codebook el enents are listed in Tables 23 and 24, but they

are not needed until the last stages of reconstructing the LSF
coefficients.
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S B oo o e e e e e e e e e e e e e e e e e e e eaa +
| Audio | Signal | PDF |
| Bandwidth | Type | |
S S Fom e e e e e e e e e e m e e e e e am o +
| NBor MB | Inactive | {44, 34, 30, 19, 21, 12, 11, 3, 3, 2, 16,

| | or | 2, 2, 1, 5, 2,1, 3, 3, 1, 1, 2, 2, 2, 3,

| | unvoiced | 1, 9, 9, 2, 7, 2, 1}/256 |
| | | |
| NB or MB | Voiced | {1, 10, 1, 8, 3, 8, 8, 14, 13, 14, 1, 14,

| | | 12, 13, 11, 11, 12, 11, 10, 10, 11, 8, 9,

| | | 8 7, 8 1, 1, 6, 1, 6, 5}/256

| | | |
| WB | Inactive | {31, 21, 3, 17, 1, 8, 17, 4, 1, 18, 16, 4,

| | or | 2, 3, 1, 10, 1, 3, 16, 11, 16, 2, 2, 3, 2,

| | unvoiced | 11, 1, 4, 9, 8, 7, 3}/256 |
| | | |
| WB | Voiced | {1, 4, 16, 5, 18, 11, 5, 14, 15, 1, 3, 12,

| | | 13, 14, 14, 6, 14, 12, 2, 6, 1, 12, 12, |
| | | 11, 10, 3, 10, 5, 1, 1, 1, 3}/256
R [ T oo o e e e e e e e e e e e e e e e e e ee e eaaa - +

Tabl e 14: PDFs for Normalized LSF Stage-1 I ndex Decoding
4.2.7.5.2. Nornalized LSF Stage 2 Decodi ng

A total of 16 PDFs are available for the LSF residual in the second
stage: the 8 (a...h) for NB and MB franes given in Table 15, and the
8 (i...p) for WB franmes given in Table 16. Wich PDF is used for

whi ch coefficient is driven by the index, 11, decoded in the first
stage. Table 17 lists the letter of the correspondi ng PDF for each
normal i zed LSF coefficient for NB and MB, and Table 18 lists the sane
i nformati on for WB.
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B oo o e e e e e e e e e e e e e eeea oo +
| Codebook | PDF |
[ T o m e e e e e e e e e e e e e ma— oo +
| a | {1, 1, 1, 15, 224, 11, 1, 1, 1}/256

| | |
| b | {1, 1, 2, 34, 183, 32, 1, 1, 1}/256

| | |
| ¢ | {1, 1, 4, 42, 149, 55, 2, 1, 1}/256

| | |
| d | {1, 1, 8, 52, 123, 61, 8, 1, 1}/256

| | |
| e | {1, 3, 16, 53, 101, 74, 6, 1, 1}/256

| | |
| f | {1, 3, 17, 55, 90, 73, 15, 1, 1}/256

| | |
| 9 | {1, 7, 24, 53, 74, 67, 26, 3, 1}/256

| | |
| h | {1, 1, 18, 63, 78, 58, 30, 6, 1}/256

B oo o e e e e e e e e e e e e e eeea oo +

{1, 1, 1, 9, 232, 9, 1, 1, 1}/256

| | |
I i I {1, 1, 2, 28, 186, 35, 1, 1, 1}/256 I
I k I {1, 1, 3, 42, 152, 53, 2, 1, 1}/256 I
I | I {1, 1, 10, 49, 126, 65, 2, 1, 1}/256 I
I m I {1, 4, 19, 48, 100, 77, 5, 1, 1}/256 I
I n I {1, 1, 14, 54, 100, 72, 12, 1, 1}/256I
I 0 I {1, 1, 15, 61, 87, 61, 25, 4, 1}/256 I
I p I {1, 7, 21, 50, 77, 81, 17, 1, 1}/256 I
o me e o e e e e e e e e e meee—a- +

Tabl e 16: PDFs for WB Normalized LSF Stage-2 |Index Decoding
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| 22| ef f eggf gf e]|
I23IcffgfgegeeI
I24IefffdheffeI
I25cheffgeffeI
I26chcddecdddI
IZ?Ibbcccccdch
I28IeffgggfgefI
I29Idffeeeedch
I30IcfdhffeefeI
I31IeefefgfgfeI
e e e e e e e e e e +

Tabl e 17: Codebook Sel ection for NB/MB Nornumlized LSF Stage-2 | ndex
Decodi ng

| | |
IOIIIIIIiIIIIIIIIIII
IlIk|||||kkkkkjjjl|I
IZIknnIpmmnknmnnmllI
I3I|klkkjlllllllllll
I4I|onmompnmmmnnmmII
ISIlInnmIInIIIIIIka
I6I|||||i||||||||||l
I?IlkolpknlmnnmllkII
I8I|okoomnmonmmnIIII
Iglkjlliilllllllllll
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Decodi ng the second stage residual proceeds as follows. For each
coefficient, the decoder reads a synbol using the PDF correspondi ng
to 11 fromeither Table 17 or Table 18, and subtracts 4 fromthe
result to give an index in the range -4 to 4, inclusive. |If the
index is either -4 or 4, it reads a second synbol using the PDF in
Tabl e 19, and adds the value of this second synbol to the index,
using the sane sign. This gives the index, 12[k], a total range of
-10 to 10, inclusive.

e e e e +
| PDF |
o +
| {156, 60, 24, 9, 4, 2, 1}/256 |
o e e e e eeee oo +

Tabl e 19: PDF for Normalized LSF | ndex Extension Decodi ng

The decoded indices fromboth stages are translated back into
normal i zed LSF coefficients in silk NLSF decode() (NLSF decode.c).
The stage-2 indices represent residuals after both the first stage of
the VQ and a separate backwards-prediction step. The backwards

predi ction process in the encoder subtracts a prediction from each
residual forned by a nmultiple of the coefficient that follows it.

The decoder nust undo this process. Table 20 contains |ists of

predi ction weights for each coefficient. There are two lists for NB
and MB, and another two lists for WB, giving two possible prediction
wei ghts for each coefficient.
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Tabl e 20: Prediction Wights for

S R
| Coefficient | A
S S e ——
| O | 179 |
| |
| 1 | 138
| |
| 2 | 140
| |
| 3 | 148
| |
| 4 | 151
| |
| 5 | 149
| |
| 6 | 153
| |
| 7 | 151
| |
| 8 | 163
| |
| 9 |
| |
| 10 |
| |
| 11 |
| |
| 12 |
| |
| 13 |
| |
| 14 |
S S e ——

116

67

82

59

92

72

100

89

92

Interactive Audi o Codec

_____ P
cC| D
_____ P
175 | 68
148 I 62
160 I 66
176 I 60
178 I 72
173 I 117
174 I 85
164 I 90
177 I 118
174 I 136
196 I 151
182 I 142
198 I 160
192 I 142
182 I 155
_____ P

Sept enber 2012

Nor mal i zed LSF Decodi ng

The prediction is undone using the procedure inplenented in
sil k_NLSF_residual dequant () (NLSF _decode.c),
Each coefficient selects its prediction weight fromone of the two
lists based on the stage-1 index,
NB and MB, and Tabl e 22 gives the sel ections

for each coefficient for
for VB.

I 1.

which is as foll ows.

Let d_LPC be the order of the codebook, i.e.

Tabl e 21 gives the sel ections

10 for NB and

MB, and 16 for WB, and let pred @B[k] be the weight for the k'th
coefficient selected by this process for 0 <= k < d LPC-1. Then, the

stage-2 residua

Val i n,

res_QL0[ k]

et al.

for each coefficient

is conputed via

= (k+1 < d_LPC ? (res_QLO[ k+1] *pred_@B[k])>>8 : 0)

+ ((((12[k]<<10)

St andards Track

sign(l2[k])*102) *gst ep) >>16) ,
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where gstep is the QL6 quantization step size, which is 11796 for NB
and MB and 9830 for WB (representing step sizes of approximtely 0.18
and 0.15, respectively).

| | |
Io IABAAAAAAAI
Il IBAAAAAAAAI
Iz IAAAAAAAAAI
I3IBBBAAAABAI
I4 IABAAAAAAAI
Is IABAAAAAAAI
I6IBABBAAABAI
I7IABBAABBAAI
ISIAABBABABBI
IQIAABBAABBBI
I 10I AAAAAAAAAI
IllI ABABBBBBAI
I12I ABABBBBBAI
I13I ABBBBBBBAI
I14I BABBABBBBI
I15I ABBBBBABAI
IIGI AABBABABAI
Il?I AABBBABBBI
I18I ABBAABBBAI
Ilgl AAABBBABAI
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Tabl e 21: Prediction Wight Selection for NB/MB Normalized LSF
Decodi ng

O O O O O O
O O O O O
O O O O O
O O O O O
O O O O O
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28

O o o o o o o o o o o o o o o o o o o o o o O 0
o o o o o 60 o o o o o o o o o oo o o o o o o oo
o o 0o o o 60 u u o o o 60 U uu o o o0 oo oo o o o oo
o o o o 60 o 6o U o o o o o o oo o o o o o o oo o o
o o o o 60 u u u o o o o o o o o o o oo o o oo o o
o 0 o o o o 60 u o o o o o o 60 u U uu oo o o o o o
o o0 60 u 60 u u 6o oo o o o o0 o o oo o o oo o o o oo
O 60 U u o o o o o o o 60 U U o 6o U o oo o o o o o
o 60 o o 6 u u u u o0 o o o0 uu o oo o o oo o o o oo
o 60 o o 6o o o o o o o o 60 U o uu U uu oo o o o oo
O 606 U u 60 o o 60 oo o o 60 U uu 60 uu o o oo o o o oo
o o 60 o 6o o 0o U o o o o o o o o o o o o o o o o
O 6 o o o0 o o o o oo o o o v Ut U U OO o o o o o
O 60 U U 60 U U O U o o o o o U oo o o o o o o o o
o U U U U U O O o o o o o o o oo o o o u o o o

29
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30 D CcCcCcCZcCcZcCc<c<c<c<c<c<cbT¢cocc|

| |

> |
| 31|l ccDbccDDDT¢CCDTCTCDC
o e e e e e e e e e meeeo—ao- +

Tabl e 22: Prediction Wight Selection for WB Nornalized LSF Decodi ng
4.2.7.5.3. Reconstructing the Normalized LSF Coefficients

Once the stage-1 index 11 and the stage-2 residual res_QLO[] have
been decoded, the final nornalized LSF coefficients can be
reconstruct ed.

The spectral distortion introduced by the quantization of each LSF
coefficient varies, so the stage-2 residual is weighted accordingly,
using the | ow complexity Inverse Harnonic Mean Wi ghting (1 HWY
function proposed in [ LAROA-1CASSP]. The weights are derived
directly fromthe stage-1 codebook vector. Let cbhl @B[k] be the k’'th
entry of the stage-1 codebook vector from Table 23 or Table 24.

Then, for 0 <= k < d_LPC, the foll owi ng expressi on conputes the
square of the weight as a QL8 val ue:

w2_Q18[ k] = (1024/(cbl_GB[k] - cbl_@B[k-1])
+ 1024/ (cbl_QB[k+1] - cbl _QB[k])) << 16

where cbl B[-1] = 0 and cbl @B[d_LPC] = 256, and the division is
integer division. This is reduced to an unsquared, @ val ue using
the foll owi ng square-root approximation:

i =i

f = (w2_Q18[k]>>(i-8)) & 127

y = ((i&l) ? 32768 : 46214) >> ((32-i)>>1)
w_QB[K] =y + ((213*f*y)>>16)

The constant 46214 here is approximtely the square root of 2 in QL5.
The cbl B[] vector conpletely determ nes these weights, and they may
be tabul ated and stored as 13-bit unsigned values (with a range of
1819 to 5227, inclusive) to avoid conputing them when decoding. The
reference inplenentation already requires code to conpute these

wei ghts on unquantized coefficients in the encoder, in

si |l k_NLSF_VQ wei ghts_laroia() (NLSF_VQ weights_laroia.c) and its
callers, so it reuses that code in the decoder instead of using a
pre-conputed table to reduce the amount of ROM required.
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0 12 35 60 83 108 132 157 180 206 228
1 15 32 55 77 101 125 151 175 201 225
2 19 42 66 89 114 137 162 184 209 230
3 12 25 50 72 97 120 147 172 200 223
4 26 44 69 90 114 135 159 180 205 225
5 13 22 53 80 106 130 156 180 205 228
6 15 25 44 64 90 115 142 168 196 222
7 19 24 62 82 100 120 145 168 190 214
8 22 31 50 79 103 120 151 170 203 227
9 21 29 45 65 106 124 150 171 196 224

| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
o | :
| 10 | 30 49 75 97 121 142 165 186 209 229

| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |

11 19 25 52 70 93 116 143 166 192 219
12 26 34 62 75 97 118 145 167 194 217
13 25 33 56 70 91 113 143 165 196 223
14 21 34 51 72 97 117 145 171 196 222
15 20 29 50 67 90 117 144 168 197 221
16 22 31 48 66 95 117 146 168 196 222
17 24 33 51 77 116 134 158 180 200 224
18 21 28 70 87 106 124 149 170 194 217
19 26 33 53 64 83 117 152 173 204 225
20 27 34 65 095 108 129 155 174 210 225
21 20 26 72 99 113 131 154 176 200 219
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22 34 43 61 78 93 114 155 177 205 229
23 23 29 54 97 124 138 163 179 209 229
24 30 38 56 89 118 129 158 178 200 231
25 21 29 49 63 85 111 142 163 193 222

| |
| |
| |
| |
| |
| |
| |
-
| 26 | 27 48 77 103 133 158 179 196 215 232
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

27 29 47 74 99 124 151 176 198 220 237
28 33 42 61 76 93 121 155 174 207 225
29 29 53 87 112 136 154 170 188 208 227
30 24 30 52 84 131 150 166 186 203 229
31 37 48 64 84 104 118 156 177 201 230
Fom e oo +

0 7 23 38 54 69 85 100 116 131 147 162 178 193 208 223 239
1 13 25 41 55 69 83 98 112 127 142 157 171 187 203 220 236
2 15 21 34 51 61 78 92 106 126 136 152 167 185 205 225 240
3 10 21 36 50 63 79 95 110 126 141 157 173 189 205 221 237

| |
| |
| |
| |
| |
| |
| |
| |
]
| 4 | 17 20 37 51 59 78 89 107 123 134 150 164 184 205 224 240
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

5 10 15 32 51 67 81 96 112 129 142 158 173 189 204 220 236
6 8 21 37 51 65 79 98 113 126 138 155 168 179 192 209 218
7 12 15 34 55 63 78 87 108 118 131 148 167 185 203 219 236
8 16 19 32 36 56 79 91 108 118 136 154 171 186 204 220 237
9 11 28 43 58 74 89 105 120 135 150 165 180 196 211 226 241
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I 10 I 6 16 33 46 60 75 92 107 123 137 156 169 185 199 214 225
I 11 I 11 19 30 44 57 74 89 105 121 135 152 169 186 202 218 234
I 12 I 12 19 29 46 57 71 88 100 120 132 148 165 182 199 216 233
I 13 I 17 23 35 46 56 77 92 106 123 134 152 167 185 204 222 237
I 14 I 14 17 45 53 63 75 89 107 115 132 151 171 188 206 221 240
I 15 I 9 16 29 40 56 71 88 103 119 137 154 171 189 205 222 237
I 16 I 16 19 36 48 57 76 87 105 118 132 150 167 185 202 218 236
I 17 I 12 17 29 54 71 81 94 104 126 136 149 164 182 201 221 237
I 18 I 15 28 47 62 79 97 115 129 142 155 168 180 194 208 223 238
I 19 I 8 14 30 45 62 78 94 111 127 143 159 175 192 207 223 239
I 20 I 17 30 49 62 79 92 107 119 132 145 160 174 190 204 220 235
I 21 I 14 19 36 45 61 76 91 108 121 138 154 172 189 205 222 238
I 22 I 12 18 31 45 60 76 91 107 123 138 154 171 187 204 221 236
I 23 I 13 17 31 43 53 70 83 103 114 131 149 167 185 203 220 237
I 24 I 17 22 35 42 58 78 93 110 125 139 155 170 188 206 224 240
I 25 I 8 15 34 50 67 83 99 115 131 146 162 178 193 209 224 239
I 26 I 13 16 41 66 73 86 95 111 128 137 150 163 183 206 225 241
I 27 I 17 25 37 52 63 75 92 102 119 132 144 160 175 191 212 231
I 28 I 19 31 49 65 83 100 117 133 147 161 174 187 200 213 227 242
I 29 I 18 31 52 68 88 103 117 126 138 149 163 177 192 207 223 239
I 30 I 16 29 47 61 76 90 106 119 133 147 161 176 193 209 224 240
I 31 I 15 21 35 50 61 73 86 97 110 119 129 141 175 198 218 237
e +

Tabl e 24: WB Nornalized LSF Stage-1 Codebook Vectors
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G ven the stage-1 codebook entry chl B[], the stage-2 residua
res_QLO[], and their correspondi ng weights, w @[], the reconstructed
normal i zed LSF coefficients are

NLSF_Q15[ k] = cl anmp(O,
(cb1_@B[ k] <<7) + (res_QLO[k]<<14)/w Q[K], 32767)

where the division is integer division. However, nothing in either
the reconstruction process or the quantization process in the encoder
thus far guarantees that the coefficients are nmonotonically

i ncreasing and separated well enough to ensure a stable filter

[ KABAL86]. When using the reference encoder, roughly 2% of franes
violate this constraint. The next section describes a stabilization
procedure used to nake t hese guarantees.

4.2.7.5. 4. Normal i zed LSF Stabilization

The nornalized LSF stabilization procedure is inplenented in

sil k_NLSF _stabilize() (NLSF_stabilize.c). This process ensures that
consecutive values of the normalized LSF coefficients, NLSF_QL5[],
are spaced sone mini num di stance apart (predetermned to be the 0.01
percentile of a large training set). Table 25 gives the m nimum
spacings for NB and MB and those for WB, where row k is the m ni num
al | oned val ue of NLSF Q15[ k] - NLSF_Q15[ k-1]. For the purposes of
conputing this spacing for the first and | ast coefficient,

NLSF Q15[-1] is taken to be 0 and NLSF Q15[d LPC] is taken to be
32768.
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T S +--m - - +
| Coefficient | NBand MB| WB
B R +-- - - - +
| O | 250 | 100
| | | |
| 1 | 31 3|
| | | |
| 2 | 6| 40|
| | | |
| 3 | 31 3]
| | | |
| 4 | 31 3|
| | | |
| 5 | 31 3]
| | | |
| 6 | 41 5|
| | | |
| 7 | 31 14|
| | | |
| 8 | 3| 14|
| | | |
| 9 | 3] 10|
| | | |
| 10 | 461 | 11
| | | |
| 11 | | 3
| | | |
| 12 | | 8|
| | | |
| 13 | | 9|
| | | |
| 14 | | 7
| | | |
| 15 | | 3
| | | |
| 16 | | 347
T S +--m - - +

Tabl e 25: M ni num Spaci ng for Normalized LSF Coefficients

The procedure starts off by trying to make snmall adjustnents that
attenpt to minimze the anount of distortion introduced. After 20
such adjustnents, it falls back to a nore direct nethod that
guarantees the constraints are enforced but may require |arge

adj ust ment s.
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Let NDeltaM n_QL5[ k] be the m ni mumrequired spacing for the current
audi o bandwi dth from Table 25. First, the procedure finds the index
i where NLSF_QL5[i] - NLSF_Q15[i-1] - NDeltaM n_QIL5[i] is the

smal | est, breaking ties by using the lower value of i. |If this value
i s non-negative, then the stabilization stops; the coefficients
satisfy all the constraints. Oherwise, if i == 0, it sets

NLSF Q15[0] to NDeltaM n_Q15[0], and if i == d LPC, it sets

NLSF Q15[d _LPC-1] to (32768 - NDeltaM n_QL5[d LPC]). For all other
val ues of i, both NLSF_QL5[i-1] and NLSF_Ql5[i] are updated as
fol |l ows:

i-1

mn_center QL5 = (NDeltaM n_Q15[i]>>1) + \ NDeltaM n_QL5[ k]
/

k=0
d_LPC

32768 - (NDeltaM n_QL5[i]>>1) - \ NDeltaM n_Q15[K]

mex_center Q15

k=i +1

center_freq_QL5 clamp(m n_center_Q15[i],
(NLSF_Q15[i-1] + NLSF_QL5[i] + 1)>>1

max_center _QL5[i])

NLSF_Q15[i - 1] center_freq_QL5 - (NDeltaM n_QL5[i]>>1)

NLSF_QL5[i]

NLSF_Q5[i-1] + NDeltaM n_QL5[i]

Then, the procedure repeats again, until it has either executed 20
times or stopped because the coefficients satisfy all the
constraints.

After the 20th repetition of the above procedure, the follow ng
fall back procedure executes once. First, the values of NLSF_QL5[ k]
for 0 <= k < d LPC are sorted in ascending order. Then, for each
value of k fromO to d LPC-1, NLSF Ql5[k] is set to

max( NLSF_QL5[ k], NLSF_QL5[ k-1] + NDeltaM n_QL5[k])

Next, for each value of k fromd LPC-1 down to O, NLSF _QL5[k] is set
to

m n(NLSF_QL5[ k], NLSF_QL5[ k+1] - NDeltaM n_QL5[ k+1])
There is no need to check if the coefficients satisfy all the

constraints before applying this fallback procedure. 1f they do,
then it will not change their val ues.
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4.2.7.5.5. Nornalized LSF Interpolation

For 20 ms SILK franmes, the first half of the frane (i.e., the first
two subfranmes) may use normalized LSF coefficients that are

i nterpol ated between the decoded LSFs for the nost recent coded frane
(in the sane channel) and the current frane. A @ interpolation
factor follows the LSF coefficient indices in the bitstream which is
decoded using the PDF in Table 26. This happens in

sil k_decode_i ndi ces() (decode_indices.c). After either

0 An uncoded regular SILK frane in the side channel, or
0 A decoder reset (see Section 4.5.2),
the decoder still decodes this factor, but ignores its value and

al ways uses 4 instead. For 10 ms SILK franmes, this factor is not
stored at all.

o o e e ee oo +
| PDF |
o e e e ee e +
| {13, 22, 29, 11, 181}/256

o e e e m e eeeao s +

Tabl e 26: PDF for Normalized LSF Interpol ation | ndex

Let n2_Q15[k] be the nornalized LSF coefficients decoded by the
procedure in Section 4.2.7.5, n0_QLl5[k] be the LSF coefficients
decoded for the prior frame, and w (2 be the interpolation factor
Then, the normalized LSF coefficients used for the first half of a
20 ms frane, nl _QL5[k], are

nl_QI5[k] = n0O_QI5[k] + (w_Q@*(n2_QI5[k] - nO_QI5[k]) >> 2)

This interpolation is performed in silk_decode_paraneters()
(decode_paraneters.c).

4.2.7.5.6. Converting Normalized LSFs to LPC Coefficients

Any LPC filter A(z) can be split into a symetric part P(z) and an
anti-symetric part Qz) such that

1
>
[

a[k] *z =-* (P(2) + Q2))

=~~~ —|
N
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Wi th

-d_LPC-1 -1

P(z2) A(z) + z * Az )

~d_LPC-1 1
A(z) - z * Az )

Q2)

The even normalized LSF coefficients correspond to a pair of
conjugate roots of P(z), while the odd coefficients correspond to a
pair of conjugate roots of (z), all of which lie on the unit circle.
In addition, P(z) has a root at pi and Q(z) has a root at 0. Thus,
they may be reconstructed mathematically froma set of nornalized LSF
coefficients, n[k], as

d_LPC/ 2-1
-1 L -1 -2
P(z) =(1+2z )* | ] (1- 2*cos(pi*n[2*k])*z + z )
k=0
d_LPC 2-1
-1 s -1 -2
Qz) =(1-2 ) * [ 1 (1- 2*cos(pi*n[2*k+1])*z + z )
k=0

However, SILK perforns this reconstruction using a fixed-point
approxi mati on so that all decoders can reproduce it in a bit-exact
manner to avoid prediction drift. The function silk_NLSF2A()
(NLSF2A.c) inplements this procedure.

To start, it approxinmates cos(pi*n[k]) using a table | ookup with
linear interpolation. The encoder SHOULD use the inverse of this
pi ecewi se |inear approximation, rather than the true inverse of the
cosi ne function, when deriving the normalized LSF coefficients.
These val ues are also re-ordered to inprove numerical accuracy when
constructing the LPC pol ynom al s.
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T S +----+
| Coefficient | NB and MB | WB
B R +----+
| O | 0| 0]
| | | |
| 1 | 9| 15|
| | | |
| 2 | 6 8]
| | | |
| 3 | 31 71
| | | |
| 4 | 41 4|
| | | |
| 5 | 51 11|
| | | |
| 6 | 8| 12 |
| | | |
| 7 | 1] 3]
| | | |
| 8 | 2|1 2]
| | | |
| 9 | 7] 13|
| | | |
| 10 | | 10
| | | |
| 11 | | 5|
| | | |
| 12 | | 6]
| | | |
| 13 | | 9|
| | | |
| 14 | | 14
| | | |
| 15 | | 1]
B S S +--- -+

Tabl e 27: LSF Ordering for Pol ynom al Eval uation

The top 7 bits of each normalized LSF coefficient index a value in
the table, and the next 8 bits interpolate between it and the next
value. Let i = (n[k] >> 8) be the integer index and f = (n[k] & 255)
be the fractional part of a given coefficient. Then, the re-ordered,
approxi mated cosine, c_Ql7[ordering[k]], is

c_Ql7[ordering[k]] = (cos_QL2[i]*256
+ (cos_QL2[i+1]-cos_QL2[i])*f + 4) >> 3
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I 84 I -1931 I -2019 I -2106 I -2191
I 88 I - 2276 I - 2359 I - 2440 I - 2520
I 92 I - 2599 I - 2676 I - 2751 I - 2824
I 96 I - 2896 I - 2967 I -3035 I -3102
I 100 I - 3166 I -3229 I -3290 I - 3349
I 104 I - 3406 I - 3461 I -3513 I - 3564
I 108 I -3613 I - 3659 I -3703 I -3745
I 112 I -3784 I - 3822 I - 3857 I - 3889
I 116 I -3920 I -3948 I -3973 I -3997
I 120 I - 4017 I - 4036 I - 4052 I - 4065
I 124 I - 4076 I - 4085 I - 4091 I - 4095
I 128 I - 4096 I I I I
oo - - - - +

Tabl e 28: Ql2 Cosine Table for LSF Conversion

G ven the list of cosine values, silk_NLSF2A find_poly() (NLSF2A. c)
conputes the coefficients of P and Q described here via a sinple
recurrence. Let p QL6[Kk][j] and q _QL6[k][j] be the coefficients of
the products of the first (k+1) root pairs for Pand Q wth j

i ndexi ng the coefficient nunmber. Only the first (k+2) coefficients
are needed, as the products are symetric. Let

p_QL6[0][0] = q_QL6[0][0] = 1<<16, p_QL6[0][1] = -c_Q17[0],
g_QL6[0][1] = -c_QL7[1], and d2 = d_LPC/2. As boundary conditions,
assune p_QL6[k][j] = g _Q6[K][j] =0 for all j < 0. Also, assunme
p_QA6[Kk][k+2] = p_QL6[Kk][k] and g_QL6[Kk][k+2] = g_QL6[K][k] (because
of the symmetry). Then, for 0 < k < d2 and 0 <= j <= k+1

p_QL6[K][j] = p_QL6[k-1][j] + p_QL6[k-1][]-2]
- ((c_QL7[2*k] *p_QL6[ k-1][j-1] + 32768)>>16)
q_QL6[K][j] = g _Q6[Kk-1][j] + q_QL6[k-1][]-2]

- ((c_QU7[2*k+1] *q_QL6[ k-1][j-1] + 32768)>>16)
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The use of QL7 values for the cosine terns in an otherw se QL6
expression inplicitly scales themby a factor of 2. The
multiplications in this recurrence may require up to 48 bits of
precision in the result to avoid overflow. In practice, each row of
the recurrence only depends on the previous row, so an inplenentation
does not need to store all of them

si | k_NLSF2A() uses the values fromthe last row of this recurrence to
reconstruct a 32-bit version of the LPC filter (w thout the |eading
1.0 coefficient), a32_QL7[k], 0 <= k < d2:

a32_QL7[ k] = -(9_Q16[d2-1] [k+1] - q_QL6[d2-1][k])
- (p_Q16[d2-1] [k+1] + p_Q16[d2-1][k]))

(q_QL6[d2- 1] [k+1] - q_QL6[d2-1][K])
- (p_QL6[d2-1] [k+1] + p_Q16[d2-1][k]))

The sum and difference of two terns fromeach of the p_Ql6 and q_Ql6
coefficient lists reflect the (1 + z**-1) and (1 - z**-1) factors of
P and Q respectively. The pronotion of the expression fromQl6 to
QL7 inmplicitly scales the result by 1/2.

a32_QL7[ d_LPC k- 1]

4.2.7.5.7. Limting the Range of the LPC Coefficients

The a32_QL7[] coefficients are too large to fit in a 16-bit val ue,
whi ch significantly increases the cost of applying this filter in

fi xed-poi nt decoders. Reducing themto QL2 precision doesn't incur
any significant quality loss, but still does not guarantee they will
fit. silk_NLSF2A() applies up to 10 rounds of bandw dth expansion to
limt the dynam c range of these coefficients. Even floating-point
decoders SHOULD performthese steps, to avoid nismatch.

For each round, the process first finds the index k such that
abs(a32_QL7[k]) is largest, breaking ties by choosing the | owest

val ue of k. Then, it conputes the corresponding QL2 precision val ue,
maxabs_ Ql2, subject to an upper bound to avoid overflow in subsequent
conput ati ons:

maxabs_Ql2 = mi n((nmaxabs_Ql7 + 16) >> 5, 163838)

If this is larger than 32767, the procedure derives the chirp factor
sc_Ql6[0], to use in the bandw dth expansi on as

(maxabs_Ql2 - 32767) << 14

SC_QI6[0] = 65470 - ------mmmm e
(maxabs_Q12 * (k+1)) >> 2
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where the division here is integer division. This is an

approxi mati on of the chirp factor needed to reduce the target
coefficient to 32767, though it is both |l ess than 0.999 and, for

k > 0 when nmaxabs_Ql2 is nuch greater than 32767, still slightly too
| arge. The upper bound on nmaxabs_Ql2, 163838, was chosen because it
is equal to ((2**31 - 1) >> 14) + 32767, i.e., the largest val ue of
maxabs Q12 that would not overflow the nunerator in the equation
above when stored in a signed 32-bit integer.

si | k_bwexpander _32() (bwexpander_32.c) perforns the bandw dth
expansi on (again, only when maxabs_Ql2 is greater than 32767) using
the follow ng recurrence:

a32_QL7[k] = (a32_QL7[k]*sc_QL6[k]) >> 16

sc_QL6[ k+1]

(sc_QLB[ 0] *sc_QL6[ k] + 32768) >> 16

The first multiply nmay require up to 48 bits of precision in the
result to avoid overflow The second multiply nust be unsigned to
avoid overflow with only 32 bits of precision. The reference

i mpl enentation uses a slightly nore conplex formul ation that avoids
the 32-bit overflow using signed multiplication, but is otherw se
equi val ent .

After 10 rounds of bandw dth expansion are perfornmed, they are sinply
saturated to 16 bits:

a32_QL7[k] = clanp(-32768, (a32_QL7[k] + 16) >> 5, 32767) << 5

Because this perforns the actual saturation in the QL2 domain, but
converts the coefficients back to the QL7 donmain for the purposes of
prediction gain limting, this step nust be performed after the 10th
round of bandwi dth expansi on, regardl ess of whether or not the QL2
version of any coefficient still overflows a 16-bit integer. This
saturation is not performed if maxabs_Ql2 drops to 32767 or |ess
prior to the 10th round.

4.2.7.5.8. Linmting the Prediction Gain of the LPC Filter

The prediction gain of an LPC synthesis filter is the square root of
the out put energy when the filter is excited by a unit-energy

i mpul se. Even if the QL2 coefficients would fit, the resulting
filter may still have a significant gain (especially for voiced
sounds), making the filter unstable. silk_NLSF2A() applies up to 16
addi ti onal rounds of bandwi dth expansion to linmt the prediction
gain. Instead of controlling the anpbunt of bandw dth expansi on using
the prediction gain itself (which may diverge to infinity for an
unstable filter), silk NLSF2A() uses silk _LPC inverse pred gain_ QA()
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(LPC.inv_pred gain.c) to conpute the reflection coefficients
associated with the filter. The filter is stable if and only if the
magni t ude of these coefficients is sufficiently I ess than one. The
reflection coefficients, rc[k], can be conputed using a sinple

Levi nson recurrence, initialized with the LPC coefficients a[d_LPC
1][n] = a[n], and then updated via

rc[k] = -a[k][k] .

a[k][n] - a[k][k-n-1]*rc[K]
a[k-1][n] = ----------"“""------- -

1 - rcf[K]

However, silk_LPC inverse_pred_gain_QA() approxinmtes this using
fixed-point arithmetic to guarantee reproduci ble results across
platforns and inplenentations. Since small changes in the
coefficients can nake a stable filter unstable, it takes the real QL2
coefficients that will be used during reconstruction as input. Thus,
| et

a32_Ql2[n] = (a32_QL7[n] + 16) >> 5

be the Q12 version of the LPC coefficients that will eventually be
used. As a sinple initial check, the decoder conmputes the DC
response as

a32_Q12[ n]

and if DC resp > 4096, the filter is unstable.

I ncreasing the precision of these QL2 coefficients to Q4 for

i nternedi ate conputations allows nore accurate conputation of the
reflection coefficients, so the decoder initializes the recurrence
Vi a

i nv_gai n_QB0[ d_LPC] 1 << 30

a32_@4[d_LPC-1][n] a32_Ql2[n] << 12
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Then, for each k fromd LPC-1 down to O, if

abs(a32_@4[k][k]) > 16773022, the filter is unstable and the
recurrence stops. The constant 16773022 here is approxi mately
0.99975 in 4. (Oherwi se, the inverse of the prediction gain,
inv_gain_Q30[k], is updated via

rc_@B1[ K]
di v_QB0[ k]
i nv_gai n_Q30[ k]

-a32_Q@4[ K] [K] << 7

(1<<30) - (rc_QB1[k]*rc_QB1[k] >> 32)

(inv_gain_QBO[ k+1] *di v_QBO[ k] >> 32) << 2

and if inv_gain BO[k] < 107374, the filter is unstable and the
recurrence stops. The constant 107374 here is approxinmately 1/10000
in @BO0. |If neither of these checks deternine that the filter is
unstable and k > 0, row k-1 of a32_Q4 is conputed fromrow k as

b1[ k] = ilog(div_@BO[K])
b2[ k] = bl[k] - 16
(1<<29) - 1
inv_Q2[K] = ------------ieee oo
div_@BO[ k] >> (b2[k]+1)
err_Q9[ k] = (1<<29)
- ((div_@BO[ k] <<(15-b2[k]))*inv_Qb2[ k] >> 16)
gain_Qb1[ k] = ((inv_Q2[k] << 16)

+ (err_Q9[k]*inv_Qb2[k] >> 13))

num Q4[ k- 1] [ n]

a32_@4[ k][ n]
- ((a32_@@4[k][k-n-1]*rc_@1[ k] + (1<<30)) >> 31)

(num Q4[ k-1] [ n] *gai n_Qp1[ K]
+ (1<<(bl[Kk]-1))) >> bil[k]

a32_Q4[ k-1][n]

where 0 <= n < k. In the above, rc_@1l[k] are the reflection
coefficients. div_@@BO[K] is the denoninator for each iteration, and
gain_Q1[K] is its multiplicative inverse (with bl[k] fractiona

bits, where bl[k] ranges from20 to 31). inv_Q2[k], which ranges
from 16384 to 32767, is a | ow precision version of that inverse (with
b2[ k] fractional bits). err_Q@9[k] is the residual error, ranging
from-32763 to 32392, which is used to inprove the accuracy. The
values t_@4[k-1][n] for each n are the nunerators for the next row
of coefficients in the recursion, and a32_Q4[k-1][n] is the fina
version of that row Every multiply in this procedure except the one
used to conpute gain_Ql[k] requires nore than 32 bits of precision
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but otherwise all internediate results fit in 32 bits or less. In
practice, because each row only depends on the next one, an
i mpl enent ati on does not need to store themall

If abs(a32_@4[k][K]) <= 16773022 and inv_gai n_@BO[ k] >= 107374 for
0 <= k < d LPC, then the filter is considered stable. However, the
probl em of determining stability is ill-conditioned when the filter
contains several reflection coefficients whose magnitude is very
close to one. This fixed-point algorithmis not mathenmatically
guaranteed to correctly classify filters as stable or unstable in
this case, though it does very well in practice.

Onround i, 0 <=1i <16, if the filter passes these stability checks,
then this procedure stops, and the final LPC coefficients to use for
reconstruction in Section 4.2.7.9.2 are

a_QI2[k] = (a32_QL7[k] + 16) >> 5

O herwi se, a round of bandw dth expansion is applied using the same
procedure as in Section 4.2.7.5.7, with

sc_QL6[ 0] = 65536 - (2<<i)

During round 15, sc_Ql6[0] becones 0 in the above equation, so
a QL2[Kk] is set to O for all k, guaranteeing a stable filter

4.2.7.6. Long-Term Prediction (LTP) Paraneters

After the normalized LSF indices and, for 20 ns frames, the LSF

i nterpol ation index, voiced franes (see Section 4.2.7.3) include
additional LTP paraneters. There is one prinmary |lag index for each
SILK franme, but this is refined to produce a separate |ag index per
subfrane using a vector quantizer. Each subframe also gets its own
predi ction gain coefficient.

4.2.7.6.1. Pitch Lags
The primary lag index is coded either relative to the primary |ag of
the prior frane in the sane channel or as an absol ute index.

Absolute coding is used if and only if

o0 This is the first SILK frame of its type (LBRR or regular) for
this channel in the current Qpus frane,

0 The previous SILK frame of the same type (LBRR or regular) for
this channel in the same Qpus frame was not coded, or
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0o That previous SILK frane was coded, but was not voiced (see
Section 4.2.7.3).

Wth absolute coding, the primary pitch lag may range from 2 ns
(inclusive) up to 18 ms (exclusive), corresponding to pitches from
500 Hz down to 55.6 Hz, respectively. It is conprised of a high part
and a | ow part, where the decoder first reads the high part using the
32-entry codebook in Table 29 and then the |ow part using the
codebook corresponding to the current audi o bandwi dth from Tabl e 30.
The final primary pitch lag is then

lag = lag_high*lag scale + lag low + lag mn
where lag_high is the high part, lag_lowis the |low part, and

lag_scale and lag_nin are the values fromthe "Scal e" and "M ni nmum
Lag" colums of Table 30, respectively.

| {3, 3, 6, 11, 21, 30, 32, 19, 11, 10, 12, 13, 13, 12, 11, 9, 8, |
| 7,6, 4, 2, 2, 2,1, 1, 1, 1, 1, 1, 1, 1, 1}/256 |

Tabl e 29: PDF for High Part of Primary Pitch Lag

I I o - Fommemeaa Fommemeaa +
| Audio | PDF | Scale | Mnimm | Maximum |
| Bandwidth | | | Lag | Lag |
B S o e e e e e e e e oo - o F - Fomm e - Fomm e - +
| NB | {64, 64, 64, 64}/256 | 4 | 16 | 144 |
| | | | | |
| MB | {43, 42, 43, 43, 42, | 6 | 24 | 216 |
I I 43}/ 256 I I I I
| WB | {32, 32, 32, 32, 32, | 8 | 32 | 288 |
| | 32, 32, 32}/256 | | | |
I S Fommanan Fommemeena Fommemeena +

Tabl e 30: PDF for Low Part of Primary Pitch Lag

Al'l franes that do not use absolute coding for the prinmary |ag index
use relative coding instead. The decoder reads a single delta val ue
using the 21-entry PDF in Table 31. |If the resulting value is zero,
it falls back to the absol ute coding procedure fromthe prior
paragraph. OQherwise, the final primary pitch lag is then

lag = previous_lag + (delta | ag_index - 9)
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where previous lag is the primary pitch lag fromthe nost recent
frane in the sanme channel and delta lag index is the val ue just
decoded. This allows a per-frame change in the pitch lag of -8 to
+11 sanples. The decoder does no clanping at this point, so this

val ue can fall outside the range of 2 ms to 18 ns, and the decoder
nmust use this uncl anped val ue when using relative coding in the next
SILK frame (if any). However, because an Qpus frane can use relative
coding for at nobst two consecutive SILK franmes, integer overflow
shoul d not be an issue.

o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - +

| PDF |

o o m o e o e e e e e e e eeoe oo +
{46, 2, 2, 3, 4, 6, 10, 15, 26, 38, 30, 22, 15, 10, 7, 6, 4, 4,

| 2, 2, 2}/256 |

o m e e e e e e e e e e e e e e e e e e e e e e e e e e +

Table 31: PDF for Primary Pitch Lag Change

After the primary pitch lag, a "pitch contour", stored as a single
entry fromone of four small VQ codebooks, gives |lag offsets for each
subframe in the current SILK frame. The codebook index is decoded
usi ng one of the PDFs in Table 32 depending on the current frane size
and audi o bandwi dth. Tables 33 through 36 give the corresponding
offsets to apply to the primary pitch lag for each subfrane given the
decoded codebook i ndex.

S Fomm e o - S o m e m e e e e e e e e e e e e emeao - +
| Audio | SILK | Codebook | PDF |
| Bandwidth | Frame | Size | |
| | Size | | |
R E R [ T o m e e e e e e e e e eme s +
| NB | 10 ms | 3 | {143, 50, 63}/256 |
| | | | |
| NB | 20 ms | 11 | {68, 12, 21, 17, 19, 22, 30, 24,

| | | | 17, 16, 10}/256 |
| | | | |
| MBor WB | 10 ns | 12 | {91, 46, 39, 19, 14, 12, 8, 7, 6,

| | | | 5, 5, 4}/256 |
| | | | |
| MBor WB | 20 ns | 34 | {33, 22, 18, 16, 15, 14, 14, 13,

| | | | 13, 10, 9, 9, 8, 6, 6, 6, 5, 4,

| | | | 4, 4, 3, 3, 3, 2, 2, 2, 2, 2, 2,

| | | | 2, 1, 1, 1, 1}/256 |
R E R [ T o m e e e e e e e e e ee s +

Tabl e 32: PDFs for Subframe Pitch Contour
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Fom e e oo +
| I'ndex | Subfrane O fsets |
Fom oo e o e oo +
| O | 0 0]
| | |
| 1 | 1 0|
| | |
| 2 | 0 1]
Fom oo e o e oo +

Tabl e 33: Codebook Vectors for Subframe Pitch Contour:
NB, 10 ns Franes

Fomm e o e a oo +
| I'ndex | Subfrane Offsets |
S e +
| 0 | 0 0 0 O]
| | |
| 1 I 2 1 0-1|
| | |
| 2 | -1 0 1 2|
| | |
| 3 | -1 0 0 1]
| | |
| 4 | -1 0 0 0]
| | |
| 5 | 0 0 0 1]
| | |
| 6 | 0 0 1 1|
| | |
| 7 | 1 1 0 0]
| | |
| 8 | 1 0 0 0]
| | |
| 9 | 0 0 0-1|
| | |
| 10 | 10 0-1|
Fomm e o e a oo +

Tabl e 34: Codebook Vectors for Subframe Pitch Contour:
NB, 20 ns Franes
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Fom e e oo +
| I'ndex | Subfrane O fsets |
Fom oo e o e oo +
| O | 0 0]
| | |
| 1 | 0 1|
| | |
| 2 | 1 0]
| | |
| 3 | -1 1]
| | |
| 4 | 1-1]
| | |
| 5 | -1 2
| | |
| 6 | 2 -1
| | |
| 7 | -2 2|
| | |
| 8 | 2 -2
| | |
| 9 | -2 3|
| | |
| 10 | 3 -2
| | |
| 11 | -3 3]
Fom oo e o e oo +

Tabl e 35: Codebook Vectors for Subframe Pitch Contour: M or WB,
10 s Franes

Fomm e o e a oo +
| I'ndex | Subfrane Offsets |
S e +
| O | 0 0 0 0]
| | |
| 1 | 0 0 1 1|
| | |
| 2 | 1 1 0 0]
| | |
| 3 | -1 0 0 0]
| | |
| 4 | 0 0 0 1|
| | |
| 5 | 1 0 0 0]
| | |
| 6 | -1 0 0 1|
| | |
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| 31 | 5 2 -2 -5 |
| | |
| 32 | 8 3-2-7|
| | |
| 33 | -9 -3 3 9|
e oo - o e e oo +

Tabl e 36: Codebook Vectors for Subframe Pitch Contour: MB or VB,
20 ns Franes

The final pitch lag for each subfranme is assenbled in

sil k_decode pitch() (decode pitch.c). Let lag be the prinmary pitch
lag for the current SILK frane, contour_index be index of the VQ
codebook, and | ag_cb[contour index][k] be the corresponding entry of
t he codebook fromthe appropriate table given above for the k’'th
subfranme. Then the final pitch lag for that subfrane is

pitch lags[k] = clanp(lag_mn, lag + |l ag_cb[contour _index][Kk],
| ag_max)

where lag_mn and lag_max are the values fromthe "M ni nrum Lag" and
"Maxi mum Lag" col ums of Tabl e 30, respectively.

4,2.7.6.2. LTP Filter Coefficients

SILK uses a separate 5-tap pitch filter for each subfranme, selected
fromone of three codebooks. The three codebooks each represent
different rate-distortion trade-offs, with average rates of

1. 61 bits/subframe, 3.68 bits/subfrane, and 4.85 bits/subfrane,
respectively.

The inmportance of the filter coefficients generally depends on two
factors: the periodicity of the signal and rel ative energy between
the current subframe and the signal fromone period earlier. Geater
periodicity and decaying energy both lead to nore inportant filter
coefficients. Thus, they should be coded with | ower distortion and
hi gher rate. These properties are relatively stable over the
duration of a single SILK frame. Hence, all of the subfranes in a
SI LK frame choose their filter fromthe sane codebook. This is
signaled with an explicitly-coded "periodicity index". This

i medi ately follows the subfrane pitch | ags, and is coded using the
3-entry PDF from Tabl e 37.
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oo +
| PDF |
oo +
| {77, 80, 99}/256

oo +

Tabl e 37: Periodicity |Index PDF

The indices of the filters for each subframe follow. They are al
coded using the PDF from Tabl e 38 corresponding to the periodicity

i ndex. Tables 39 through 41 contain the corresponding filter taps as
signed Q7 integers.

S [ T oo e e e e e e e e e e e e e e e e e e e eee o +
| Periodicity | Codebook | PDF |
| I ndex | Si ze |

B S Fom e e - o e e e e e e e e e e e e e e e e e e e e +
| O | 8 | {185, 15, 13, 13, 9, 9, 6, 6}/256 |
| | | |
| 1 | 16 | {57, 34, 21, 20, 15, 13, 12, 13, 10, 10,

| | | 9, 10, 9, 8, 7, 8}/256 |
| | | |
| 2 | 32 | {15, 16, 14, 12, 12, 12, 11, 11, 11, 10,

| | | 9, 9, 9, 9, 8 8, 8 8, 7, 7, 6, 6, 5,

| | | 4, 5 4, 4, 4, 3, 4, 3, 2}/256
S [ T oo e e e e e e e e e e e e e e e e e e e eee o +

Table 38: LTP Filter PDFs
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Fommnnan O +
| Index | Filter Taps (Q7) |
o - S +
| O | 4 6 24 7 5
I I I
| 1 | 0O 0 2 o0 O
I I I
| 2 | 12 28 41 13 -4
I I I
| 3 | -9 15 42 25 14
I I I
| 4 | 1 -2 62 41 -9
I I I
| 5 | -10 37 65 -4 3
I I I
| 6 | -6 4 66 7 -8
I I I
| 7 | 16 14 38 -3 33
N S +

Tabl e 39: Codebook Vectors for LTP Filter, Periodicity Index O
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Fommnnan O +
| Index | Filter Taps (Q7) |
o - S +
| O | 13 22 39 23 12
I I I
| 1 | -1 36 64 27 -6
I I I
| 2 | -7 10 55 43 17
I I I
| 3 | 1 1 8 1 1
I I I
| 4 | 6 -11 74 53 -9 |
I I I
| 5 | -12 55 76 -12 8
I I I
| 6 | -3 3 93 27 -4
I I I
| 7 | 26 39 59 3 -8
I I I
| 8 | 2 0 77 11 9
I I I
| 9 | -8 22 44 -6 7
I I I
| 10 | 40 9 26 3 9
I I I
| 11 | -7 20101 -7 4
I I I
| 12 | 3 -8 42 26 O
I I I
| 13 | -15 33 68 2 23
I I I
| 14 | -2 55 46 -2 15
I I I
| 15 | 3 -1 21 16 41
Fomm - e e e e e e e e o +

Tabl e 40: Codebook Vectors for LTP Filter, Periodicity Index 1

o - e +
| I'ndex | Filter Taps (Q7) |
Fomm - e e e e e e e e o +
| O | -6 27 61 39 5

I I I
| 1 | -11 42 88 4 1

I I I
| 2 | -2 60 65 6 -4
I I I
| 3 | -1 -5 73 56 1
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| 4 | -9 19 94 29 -9
I 5 I 0 12 99 6 4
I 6 I 8 -19 102 46 -13
I 7 I 3 2 13 3 2
I 8 I 9 -21 84 72 -18
I 9 I -11 46 104 -22 8
I 10 I 18 38 48 23 0
I 11 I -16 70 83 -21 11
I 12 I 5-11 117 22 -8
I 13 I -6 23 117 -12 3
I 14 I 3 -8 95 28 4
I 15 I -10 15 77 60 -15
I 16 I -1 4124 2 -4
I 17 I 3 38 84 24 -25
I 18 I 2 13 42 13 31
I 19 I 21 -4 56 46 -1
I 20 I -1 35 79 -13 19
I 21 I -7 65 88 -9 -14
I 22 I 20 4 81 49 -29
I 23 I 20 0 75 3 -17
I 24 I 5 -9 44 92 -8
I 25 I 1 -3 22 69 31
I 26 I -6 95 41 -12 5
i 27 i 39 67 16 -4 1
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| 28 | 0 -6 120 55 -36 |
I 29 I -13 44 122 4-24I
I 30 I 81 5 11 3 7 I
I 31 I 2 0 9 10 88 I
Fome oo o e +

Tabl e 41: Codebook Vectors for LTP Filter, Periodicity Index 2
4,.2.7.6.3. LTP Scaling Paraneter

An LTP scaling paraneter appears after the LTP filter coefficients if
and only if

o This is a voiced frame (see Section 4.2.7.3), and
o Either

* This SILK frame corresponds to the first time interval of the
current Qpus frame for its type (LBRR or regular), or

* This is an LBRR franme where the LBRR flags (see Section 4.2.4)
i ndi cate the previous LBRR frane in the sane channel is not
coded.

This allows the encoder to trade off the prediction gain between
packets agai nst the recovery tine after packet loss. Unlike

absol ute-coding for pitch lags, regular SILK franes that are not at
the start of an Qpus frane (i.e., that do not correspond to the first
20 ms time interval in Opus frames of 40 or 60 ns) do not include
this field, even if the prior frane was not voiced, or (in the case
of the side channel) not even coded. After an uncoded frame in the
si de channel, the LTP buffer (see Section 4.2.7.9.1) is cleared to
zero, and is thus in a known state. |n contrast, LBRR franes do
include this field when the prior frane was not coded, since the LTP
buf fer contains the output of the PLC, which is non-normative.

If present, the decoder reads a value using the 3-entry PDF in

Table 42. The three possible values represent Ql4 scale factors of
15565, 12288, and 8192, respectively (corresponding to approxi nately
0.95, 0.75, and 0.5). Franes that do not code the scaling paraneter
use the default factor of 15565 (approximtely 0.95).
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oo +
| PDF |
e +
| {128, 64, 64}/256 |
o e eea o +

Tabl e 42: PDF for LTP Scaling Paraneter
4.2.7.7. Linear Congruential Generator (LCG Seed

As described in Section 4.2.7.8.6, SILK uses a Linear Congruenti al
CGenerator (LCG to inject pseudorandom noise into the quantized
excitation. To ensure synchronization of this process between the
encoder and decoder, each SILK frane stores a 2-bit seed after the
LTP paraneters (if any). The encoder may consider the choice of seed
during quantization, and the flexibility of this choice lets it
reduce distortion, helping to pay for the bit cost required to signa
it. The decoder reads the seed using the uniform4-entry PDF in
Tabl e 43, yielding a value between 0 and 3, inclusive.

o e ee e e oo +
| PDF |
o e e e oo +
| {64, 64, 64, 64}/ 256

om e e e e e e +

Tabl e 43: PDF for LCG Seed
4.2.7.8. Excitati on

SI LK codes the excitation using a nodified version of the Pyranmd
Vector Quantizer (PVQ codebook [PVQ. The PVQ codebook is designed
for Laplace-distributed values and consists of all suns of K signed,
unit pulses in a vector of dinmension N, where two pul ses at the sane
position are required to have the sane sign. Thus, the codebook

includes all integer codevectors y of dinension N that satisfy
N-1
)“ abs(y[j]) = K
j =0

Unli ke regular PVQ SILK uses a variable-length, rather than fixed-

| ength, encoding. This encoding is better suited to the nore

Gaussi an-like distribution of the coefficient magnitudes and the non-
uniformdistribution of their signs (caused by the quantization

of fset described below). SILK also handl es | arge codebooks by codi ng
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the | east significant bits (LSBs) of each coefficient directly. This
adds a small coding efficiency |oss, but greatly reduces the
conmputation tine and ROM size required for decoding, as inplenented
in silk_decode_pul ses() (decode_pul ses.c).

SI LK fixes the dinmension of the codebook to N = 16. The excitation
is made up of a nunber of "shell bl ocks", each 16 sanples in size.
Table 44 lists the nunber of shell blocks required for a SILK frane
for each possible audio bandwi dth and frane size. 10 ns MB franes
nom nally contain 120 sanples (10 nms at 12 kHz), which is not a
multiple of 16. This is handled by coding 8 shell blocks (128
sanpl es) and discarding the final 8 sanples of the |ast block. The
decoder contains no special case that prevents an encoder from

pl aci ng pulses in these sanples, and they nust be correctly parsed
fromthe bitstreamif present, but they are otherw se ignored

S S o e e e e e e e e e e e e m o +
| Audio Bandwidth | Frame Size | Nunber of Shell Bl ocks
oo R o e e e e e e e i e oo +
| NB | 10 ms | 5
| | | |
| MB | 10 ms | 8
| | | |
| wWB | 10 ms | 10
| | | |
| NB | 20 ns | 10
| | | |
| MB | 20 s | 15
| | | |
| wWB | 20 s | 20
oo R o e e e e e e e i e oo +

Tabl e 44: Nunber of Shell Bl ocks Per SILK Frane
4.2.7.8.1. Rate Level

The first synbol in the excitation is a "rate level", which is an
index fromO to 8, inclusive, coded using the PDF in Table 45
corresponding to the signal type of the current frane (from

Section 4.2.7.3). The rate level selects the PDF used to decode the
nunber of pulses in the individual shell blocks. 1t does not
directly convey any infornmation about the bitrate or the nunber of

pul ses itself, but nerely changes the probability of the synbols in
Section 4.2.7.8.2. Level O provides a nore efficient encoding at |ow
rates generally, and level 8 provides a nore efficient encoding at
hi gh rates generally, though the nost efficient level for a
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particular SILK frame may depend on the exact distribution of the
coded synbols. An encoder should, but is not required to, use the
nost efficient rate | evel

| Signal Type | PDF
| I'nactive or Unvoiced | {15, 51, 12, 46, 45, 13, 33, 27, 14}/256

|
| Voi ced | {33, 30, 36, 17, 34, 49, 18, 21, 18}/256 |

Tabl e 45: PDFs for the Rate Leve
4.2.7.8.2. Pulses per Shell Block

The total number of pulses in each of the shell blocks follows the
rate level. The pulse counts for all of the shell blocks are coded
consecutively, before the content of any of the blocks. Each bl ock
may have anywhere fromO to 16 pul ses, inclusive, coded using the 18-
entry PDF in Table 46 corresponding to the rate |level from

Section 4.2.7.8.1. The special value 17 indicates that this block
has one or nore additional LSBs to decode for each coefficient. |If

t he decoder encounters this value, it decodes another value for the
actual pul se count of the block, but uses the PDF corresponding to
the special rate level 9 instead of the normal rate level. This
process repeats until the decoder reads a value less than 17, and it
then sets the nunber of extra LSBs used to the nunber of 17's decoded
for that block. If it reads the value 17 ten tines, then the next
iteration uses the special rate level 10 instead of 9. The
probability of decoding a 17 when using the PDF for rate level 10 is
zero, ensuring that the nunber of LSBs for a block will not exceed
10. The cumul ative distribution for rate level 10 is just a shifted
version of that for 9 and thus does not require any additiona

st or age.
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{131, 74, 25, 8, 3, 3, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,
1, 1}/256

{58, 93, 60, 23, 7, 3, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,
1, 1}/256

{43, 51, 46, 33, 24, 16, 11, 8, 6, 3, 3, 3, 2, 1, 1,
2, 1, 2}/256

{17, 52, 71, 57, 31, 12, 5, 1, 1, 1, 1, 1, 1, 1, 1, 1,
1, 1}/256

{6, 21, 41, 53, 49, 35, 21, 11, 6, 3, 2, 2, 1, 1, 1,
1, 1, 1}/256

{2, 5, 14, 29, 42, 46, 41, 31, 19, 11, 6, 3, 2, 1, 1,
1, 1, 1}/256

{1, 2, 4, 10, 19, 29, 35, 37, 34, 28, 20, 14, 8, 5, 4,
2, 2, 2}/256

{1, 2, 2, 5, 9, 14, 20, 24, 27, 28, 26, 23, 20, 15,
11, 8, 6, 15}/256

{1, 1, 1, 6, 27, 58, 56, 39, 25, 14, 10, 6, 3, 3, 2,
1, 1, 2}/256

{2, 1, 6, 27, 58, 56, 39, 25, 14, 10, 6, 3, 3, 2, 1,

I
|
I
I
I
I
I
|
I
I
I
I
I
|
| {7, 14, 22, 28, 29, 28, 25, 20, 17, 13, 11, 9, 7, 5,
I
I
I
|
I
I
I
I
I
|
I
I
I
|
| 1, 2, 0}/256

I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
4, 4, 3, 10}/256
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|

Tabl e 46: PDFs for the Pul se Count

.3. Pulse Location Decoding

The | ocations of the pulses in each shell block follow the pul se

ts, as decoded by silk _shell _decoder() (shell _coder.c). As with
the pul se counts, these |locations are coded for all the shell bl ocks
before any of the remaining information for each bl ock. Unlike many
ot her codecs, SILK places no restriction on the distribution of

coun

Val i n,
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pul ses within a shell block. Al of the pulses may be placed in a
single location, or each one in a unique location, or anything in
bet ween.

The | ocation of pulses is coded by recursively partitioning each

bl ock into hal ves, and codi ng how many pul ses fall on the left side
of the split. Al renaining pulses nust fall on the right side of
the split. The process then recurses into the left half, and after
that returns, the right half (preorder traversal). The PDF to use is
chosen by the size of the current partition (16, 8, 4, or 2) and the
nunber of pulses in the partition (1 to 16, inclusive). Tables 47
through 50 |ist the PDFs used for each partition size and pul se
count. This process skips partitions w thout any pulses, i.e., where
the initial pulse count from Section 4.2.7.8.2 was zero, or where the
split in the prior level indicated that all of the pulses fell on the
other side. These partitions have nothing to code, so they require
no PDF.
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T T T e e e +
| Pul se | PDF |
| Count | |
[ - S +
| 1 | {126, 130}/256 |
| | |
| 2 | {56, 142, 58}/256 |
| | |
| 3 | {25, 101, 104, 26}/256 |
| | |
| 4 | {12, 60, 108, 64, 12}/256 |
| | |
| 5 | {7, 35, 84, 87, 37, 6}/256 |
| | |
| 6 | {4, 20, 59, 86, 63, 21, 3}/256 |
| | |
| 7 | {3, 12, 38, 72, 75, 42, 12, 2}/256 |
| | |
| 8 | {2, 8, 25, 54, 73, 59, 27, 7, 1}/256 |
| | |
| 9 | {2, 5, 17, 39, 63, 65, 42, 18, 4, 1}/256 |
| | |
| 10 | {1, 4, 12, 28, 49, 63, 54, 30, 11, 3, 1}/256

| | |
| 11 | {1, 4, 8, 20, 37, 55, 57, 41, 22, 8, 2, 1}/256

| | |
| 12 | {1, 8, 7, 15, 28, 44, 53, 48, 33, 16, 6, 1, 1}/256

| | |
| 13 | {1, 2, 6, 12, 21, 35, 47, 48, 40, 25, 12, 5, 1, |
| | 1}/256

| | |
| 14 | {1, 1, 4, 10, 17, 27, 37, 47, 43, 33, 21, 9, 4, 1, |
| | 1}/256 |
| | |
| 15 | {1, 1, 1, 8, 14, 22, 33, 40, 43, 38, 28, 16, 8, 1, |
| | 1, 1}/256 |
| | |
| 16 | {1, 1, 1, 1, 13, 18, 27, 36, 41, 41, 34, 24, 14, 1,

| | 1, 1, 1}/256 |
[ - S +

Tabl e 47: PDFs for Pulse Count Split, 16 Sanple Partitions
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R o m o e e e e e e e e e e e e e e e e e e e e e e e e e e eeee o +
| Pul se | PDF |
| Count | |
Fomm e e e o - Fom e e e e e e e e e e e e e e e e e e e e e e e e e e am o +
| 1 | {127, 129}/ 256 |
| | |
| 2 | {53, 149, 54}/256 |
| | |
| 3 | {22, 105, 106, 23}/256 |
| | |
| 4 | {11, 61, 111, 63, 10}/256 |
| | |
| 5 | {6, 35, 86, 88, 36, 5}/256 |
| | |
| 6 | {4, 20, 59, 87, 62, 21, 3}/256 |
| | |
| 7 | {3, 13, 40, 71, 73, 41, 13, 2}/256 |
| | |
| 8 | {3, 9, 27, 53, 70, 56, 28, 9, 1}/256 |
| | |
| 9 | {3, 8, 19, 37, 57, 61, 44, 20, 6, 1}/256 |
| | |
| 10 | {3, 7, 15, 28, 44, 54, 49, 33, 17, 5, 1}/256 |
| | |
| 11 | {1, 7, 13, 22, 34, 46, 48, 38, 28, 14, 4, 1}/256 |
| | |
| 12 | {1, 1, 11, 22, 27, 35, 42, 47, 33, 25, 10, 1, 1}/256

| | |
| 13 | {1, 1, 6, 14, 26, 37, 43, 43, 37, 26, 14, 6, 1, |
| | 1}/256 |
| | |
| 14 | {1, 1, 4, 10, 20, 31, 40, 42, 40, 31, 20, 10, 4, 1,

| | 1}/256 |
| | |
| 15 | {1, 1, 3, 8, 16, 26, 35, 38, 38, 35 26, 16, 8, 3, |
| | 1, 1}/256 |
| | |
| 16 | {1, 1, 2, 6, 12, 21, 30, 36, 38, 36, 30, 21, 12, 6,

| | 2, 1, 1}/256 |
Fomm e e e o - Fom e e e e e e e e e e e e e e e e e e e e e e e e e e am o +

Tabl e 48: PDFs for Pulse Count Split, 8 Sanple Partitions
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T T T e e e +
| Pul se | PDF |
| Count | |
[ - S +
| 1 | {127, 129}/256 |
| | |
| 2 | {49, 157, 50}/256 |
| | |
| 3 | {20, 107, 109, 20}/256 |
| | |
| 4 | {11, 60, 113, 62, 10}/256 |
| | |
| 5 | {7, 36, 84, 87, 36, 6}/256 |
| | |
| 6 | {6, 24, 57, 82, 60, 23, 4}/256 |
| | |
| 7 | {5, 18, 39, 64, 68, 42, 16, 4}/256 |
| | |
| 8 | {6, 14, 29, 47, 61, 52, 30, 14, 3}/256 |
| | |
| 9 | {1, 15, 23, 35, 51, 50, 40, 30, 10, 1}/256 |
| | |
| 10 | {1, 1, 21, 32, 42, 52, 46, 41, 18, 1, 1}/256

| | |
| 11 | {1, 6, 16, 27, 36, 42, 42, 36, 27, 16, 6, 1}/256

| | |
| 12 | {1, 5, 12, 21, 31, 38, 40, 38, 31, 21, 12, 5, 1}/256

| | |
| 13 | {1, 3, 9, 17, 26, 34, 38, 38, 34, 26, 17, 9, 3, |
| | 1}/256

| | |
| 14 | {1, 3, 7, 14, 22, 29, 34, 36, 34, 29, 22, 14, 7, 3,

| | 1}/256 |
| | |
| 15 | {1, 2, 5, 11, 18, 25, 31, 35, 35, 31, 25, 18, 11, 5,

| | 2, 1}/256 |
| | |
| 16 | {1, 1, 4, 9, 15, 21, 28, 32, 34, 32, 28, 21, 15, 9,

| | 4, 1, 1}/256 |
[ - S +

Tabl e 49: PDFs for Pulse Count Split, 4 Sanple Partitions
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S RS IS +
| Pul se | PDF |
| Count | |
B SR B +
| 1 | {128, 128}/256 |
| | |
| 2 | {42, 172, 42}/ 256 |
| | |
| 3 | {21, 107, 107, 21}/256 |
| | |
| 4 | {12, 60, 112, 61, 11}/256 |
| | |
| 5 | {8, 34, 86, 86, 35, 7}/256 |
| | |
| 6 | {8, 23, 55, 90, 55, 20, 5}/256 |
| | |
| 7 | {5, 15, 38, 72, 72, 36, 15, 3}/256 |
| | |
| 8 | {6, 12, 27, 52, 77, 47, 20, 10, 5}/256 |
| | |
| 9 | {6, 19, 28, 35, 40, 40, 35, 28, 19, 6}/256 |
| | |
| 10 | {4, 14, 22, 31, 37, 40, 37, 31, 22, 14, 4}/256 |
| | |
| 11 | {3, 10, 18, 26, 33, 38, 38, 33, 26, 18, 10, 3}/256

| | |
| 12 | {2, 8, 13, 21, 29, 36, 38, 36, 29, 21, 13, 8, 2}/256

| | |
| 13 | {1, 5, 10, 17, 25, 32, 38, 38, 32, 25, 17, 10, 5,

| | 1}/256

| | |
| 14 | {1, 4, 7, 13, 21, 29, 35, 36, 35, 29, 21, 13, 7, 4,

| | 1}/ 256 |
| | |
| 15 | {1, 2, 5, 10, 17, 25, 32, 36, 36, 32, 25, 17, 10, 5,

| | 2, 1}/256

| | |
| 16 | {1, 2, 4, 7, 13, 21, 28, 34, 36, 34, 28, 21, 13, 7,

| | 4, 2, 1}/256 |
B SR B +

Tabl e 50: PDFs for Pulse Count Split, 2 Sanple Partitions
4.2.7.8.4. LSB Decoding
After the decoder reads the pulse locations for all blocks, it reads

the LSBs (if any) for each block in turn. Inside each block, it
reads all the LSBs for each coefficient in turn, even those where no
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pul ses were allocated, before proceeding to the next one. For 10 ns
MB frames, it reads LSBs even for the extra 8 sanples in the |ast

bl ock. The LSBs are coded from nost significant to | east
significant, and they all use the PDF in Table 51

o e ee oo +
| PDF |
oo +
| {136, 120}/256

o - +

Tabl e 51: PDF for Excitation LSBs

The nunber of LSBs read for each coefficient in a block is determ ned
in Section 4.2.7.8.2. The nagnitude of the coefficient is initially
equal to the number of pulses placed at that |location in

Section 4.2.7.8.3. As each LSB is decoded, the nagnitude is doubl ed,
and then the value of the LSB added to it, to obtain an updated
magni t ude

4.2.7.8.5. Sign Decoding

After decoding the pul se | ocations and the LSBs, the decoder knows
the magni tude of each coefficient in the excitation. It then decodes
a sign for all coefficients with a non-zero nagnitude, using one of
the PDFs from Table 52. |If the value decoded is 0, then the
coefficient nagnitude is negated. O herwise, it renmains positive.

The decoder chooses the PDF for the sign based on the signal type and
quanti zation offset type (from Section 4.2.7.3) and the nunber of

pul ses in the block (from Section 4.2.7.8.2). The nunber of pulses
in the bl ock does not take into account any LSBs. Mst PDFs are
skewed towards negative signs because of the quantization offset, but
the PDFs for zero pulses are highly skewed towards positive signs.

If a block contains many positive coefficients, it is sonetines
beneficial to code it solely using LSBs (i.e., with zero pul ses),
since the encoder nmay be able to save enough bits on the signs to
justify the less efficient coefficient nagnitude encodi ng.

Fom e e e e e o oo o e e e e e e e e oo Fom e e e e e o oo Fom e e e e e oo oo +
| Signal Type | Quantization Ofset | Pulse Count | PDF |

| | Type | | |

N . N . +
| I'nactive | Low | O | {2, 254}/256

| | | | |

| I'nactive | Low | 1 | {207, 49}/ 256

| | | | |

| Inactive | Low | 2 | {189, 67}/256
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| I'nactive | Low | 3 | {179, 77}/256
I I nactive I Low I 4 I {174, 82}/256
I I nactive I Low I 5 I {163, 93}/ 256
I I nactive I Low I 6 or nore I {157, 99}/ 256
I I nactive I Hi gh I 0 I {58, 198}/ 256
I I nactive I Hi gh I 1 I {245, 11}/ 256
I I nactive I Hi gh I 2 I {238, 18}/256
I I nactive I Hi gh I 3 I {232, 24}/256
I I nactive I Hi gh I 4 I {225, 31}/ 256
I I nactive I Hi gh I 5 I {220, 36}/256
I I nactive I Hi gh I 6 or nore I {211, 45}/ 256
I Unvoi ced I Low I 0 I {1, 255}/256
I Unvoi ced I Low I 1 I {210, 46}/ 256
I Unvoi ced I Low I 2 I {190, 66}/ 256
I Unvoi ced I Low I 3 I {178, 78}/ 256
I Unvoi ced I Low I 4 I {169, 87}/256
I Unvoi ced I Low I 5 I {162, 94}/ 256
I Unvoi ced I Low I 6 or nore I {152, I
| | | | 104}/ 256 |
I Unvoi ced I Hi gh I 0 I {48, 208}/ 256
I Unvoi ced I Hi gh I 1 I {242, 14}/ 256
I Unvoi ced I Hi gh I 2 I {235, 21}/256
I Unvoi ced I Hi gh I 3 I {224, 32}/ 256
I Unvoi ced I Hi gh I 4 I {214, 42}] 256
I Unvoi ced I Hi gh I 5 I {205, 51}/256
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| Unvoiced | High | 6 or nore | {190, 66}/256

| | | | |
| Voiced | Low | O | {1, 255}/256

| | | | |
| Voiced | Low | 1 | {162, 94}/256

| | | | |
| Voiced | Low | 2 | {152, |
| | | | 104}/ 256 |
| | | | |
| Voiced | Low | 3 | {147, |
| | | | 109}/ 256 |
| | | | |
| Voi ced | Low | 4 | {144, |
| | | | 112}/256 |
| | | | |
| Voiced | Low | 5 | {141, |
| | | | 115}/ 256 |
| | | | |
| Voiced | Low | 6 or nore | {138, |
| | | | 118}/256 |
| | | | |
| Voiced | High | O | {8, 248}/256

| | | | |
| Voiced | High | 1 | {203, 53}/256

| | | | |
| Voiced | High | 2 | {187, 69}/ 256

| | | | |
| Voiced | High | 3 | {176, 80}/256

| | | | |
| Voiced | High | 4 | {168, 88}/256

| | | | |
| Voiced | High | 5 | {161, 95}/256

| | | | |
| Voiced | High | 6 or nore | {154, |
| | | | 102}/ 256 |
S o e e e e e e oo S S +

Tabl e 52: PDFs for Excitation Signs
4.2.7.8.6. Reconstructing the Excitation

After the signs have been read, there is enough information to
reconstruct the conplete excitation signal. This requires adding a
constant quantization offset to each non-zero sanple and then
pseudorandomy inverting and offsetting every sanple. The constant
quanti zation of fset varies depending on the signal type and

quanti zation offset type (see Section 4.2.7.3).
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T o m e e e e e e o m e e e e e e +
| Signal Type | Quantization Ofset Type | Quanti zation O fset
| | | (Q23) |
Fom e e e e e o oo Fom e e e e e am o Fom e e e e e am o +
| I'nactive | Low | 25
| | | |
| I'nactive | High | 60
| | | |
| Unvoiced | Low | 25
| | | |
| Unvoi ced | High | 60
| | | |
| Voiced | Low | 8
| | | |
| Voiced | High | 25
Fom e e e e e o oo Fom e e e e e am o Fom e e e e e am o +

Tabl e 53: Excitation Quantization Ofsets

Let e rawi] be the raw excitation value at position i, with a
magni t ude conposed of the pulses at that |ocation (see

Section 4.2.7.8.3) conbined with any additional LSBs (see

Section 4.2.7.8.4), and with the corresponding sign decoded in
Section 4.2.7.8.5. Additionally, let seed be the current

pseudor andom seed, which is initialized to the val ue decoded from
Section 4.2.7.7 for the first sanple in the current SILK frame, and
updat ed for each subsequent sanple according to the procedure bel ow.
Finally, let offset_(23 be the quantization offset from Table 53.
Then the foll owi ng procedure produces the final reconstructed
excitation value, e @3[i]:

e @3[i] = (eranfi] << 8) - sign(e_rawi])*20 + of fset_ @3;
seed = (196314165*seed + 907633515) & OxFFFFFFFF

e @3[i] = (seed & 0x80000000) ? -e @Q@3[i] : e @@3[i];
seed = (seed + e_rawi]) & OxFFFFFFFF;

When e rawi] is zero, sign() returns 0 by the definition in
Section 1.1.4, so the factor of 20 does not get added. The fina

e @3[i] value may require nore than 16 bits per sanple, but it wll
not require nore than 23, including the sign

4.2.7.9. SILK Frame Reconstruction
The renai nder of the reconstruction process for the franme does not
need to be bit-exact, as small errors should only introduce

proportionally small distortions. Although the reference
i npl ementation only includes a fixed-point version of the remaining
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steps, this section describes themin terns of a floating-point
version for sinplicity. This produces a signal with a noninal range
of -1.0 to 1.0.

sil k_decode_core() (decode_core.c) contains the code for the main
reconstruction process. It proceeds subfrane-by-subframe, since
quanti zation gains, LTP paraneters, and (in 20 ns SILK franes) LPC
coefficients can vary fromone to the next.

Let a_Ql2[k] be the LPC coefficients for the current subframe. |If
this is the first or second subfrane of a 20 ns SILK frame and the
LSF interpolation factor, w Q@ (see Section 4.2.7.5.5), is less than
4, then these correspond to the final LPC coefficients produced by
Section 4.2.7.5.8 fromthe interpolated LSF coefficients, nl_QL5[K]
(computed in Section 4.2.7.5.5). Oherwi se, they correspond to the
final LPC coefficients produced fromthe uninterpol ated LSF
coefficients for the current frame, n2_QL5[K].

Also, let n be the nunber of sanples in a subfrane (40 for NB, 60 for
MB, and 80 for WB), s be the index of the current subframe in this
SILK frame (0 or 1 for 10 ns frames, or 0 to 3 for 20 ns frames), and
j be the index of the first sanple in the residual corresponding to
the current subfrane.

4.2.7.9.1. LTP Synthesis

For unvoiced franes (see Section 4.2.7.3), the LPC residual for

such that j <=i < (j + n) is sinply a normalized copy of the
excitation signal, i.e.
e_Q3[i]
resfi] = ---------
2.0**23

Voi ced SILK franmes, on the other hand, pass the excitation through an
LTP filter using the paraneters decoded in Section 4.2.7.6 to produce
an LPC residual. The LTP filter requires LPC residual values from
before the current subfrane as input. However, since the LPC
coefficients may have changed, it obtains this residual by

"rewhi teni ng" the correspondi ng out put signal using the LPC
coefficients fromthe current subframe. Let out[i] for i such that

(j - pitch_lags[s] - d LPC- 2) <=i < | be the fully reconstructed
output signal fromthe last (pitch lags[s] + d_LPC + 2) sanpl es of
previ ous subfranes (see Section 4.2.7.9.2), where pitch lags[s] is
the pitch lag for the current subframe from Section 4.2.7.6.1.
Additionally, let Ipc[i] for i such that (j - s*n - d_LPC) <=1i < |
be the fully reconstructed output signal fromthe last (s*n + d_LPC)

Valin, et al. St andards Track [ Page 99]



RFC 6716 Interactive Audi o Codec Sept enber 2012

sanpl es of previous subfranes before clanping (see
Section 4.2.7.9.2). During reconstruction of the first subfranme for
this channel after either

0 An uncoded regular SILK frane (if this is the side channel), or
0 A decoder reset (see Section 4.5.2),

out[i] and Ipc[i] are initially cleared to all zeros. |If this is the
third or fourth subframe of a 20 ms SILK franme and the LSF
interpolation factor, w @ (see Section 4.2.7.5.5), is less than 4,
then let out_end be set to (j - (s-2)*n) and let LTP scal e _Ql4 be set
to 16384. (O herwi se, set out_end to (j - s*n) and set LTP_scale_ Ql4
to the QL4 LTP scaling value from Section 4.2.7.6.3. Then, for

such that (j - pitch_lags[s] - 2) <= i < out_end, out[i] is
rewhitened into an LPC residual, res[i], via

4. 0*LTP_scal e_Q14
resfi] = ----------------- * clanp(-1.0,
gai n_QL6[ s]
d_LPC1

\ out[i-k-1] * -------- , 1.0)
/ 4096. 0
k=0

out[i] -

This requires storage to buffer up to 306 values of out[i] from
previ ous subfranes. This corresponds to WB with a maxi mum pitch I ag
of 18 ns * 16 kHz sanples, plus 16 sanples for d_LPC, plus 2 sanples
for the width of the LTP filter. Then, for i such that

out _end <= i < j, Ipc[i] is rewhitened into an LPC residual, res[i],
Vi a
d LPCG1
65536. 0 L a_QL2[ K]
resfi] = ----------- * (Ipc[i] - \ Ipc[i-k-1] * --------
gai n_QL6][ s] ! 4096. 0
k=0

This requires storage to buffer up to 256 values of Ipc[i] from
previ ous subfranes (240 fromthe current SILK frame and 16 fromthe
previous SILK frane). This corresponds to WB with up to three
previous subfranes in the current SILK frame, plus 16 sanples for
d_LPC. The astute reader will notice that, given the definition of
I pc[i] in Section 4.2.7.9.2, the output of this latter equation is
nmerely a scal ed version of the values of res[i] from previous
subf r anes.
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Let e @3[i] for j <= i < (j + n) be the excitation for the current
subfranme, and b_Q7[k] for 0 <= k < 5 be the coefficients of the LTP
filter taken fromthe codebook entry in one of Tables 39 through 41
corresponding to the index decoded for the current subframe in
Section 4.2.7.6.2. Then for i such that j <=1i < (j + n), the LPC
residual is

res[i - pitch_lags[s] + 2 - k] * -------

4.2.7.9.2. LPC Synthesis

LPC synthesis uses the short-termLPC filter to predict the next

out put coefficient. For i such that (j - d_LPC) <=1i <j, let Ipc[i]
be the result of LPC synthesis fromthe last d_LPC sanples of the
previ ous subfrane or zeros in the first subfrane for this channe
after either

0 An uncoded regular SILK frane (if this is the side channel), or

0 A decoder reset (see Section 4.5.2).

Then, for i such that j <= i < (j + n), the result of LPC synthesis
for the current subframe is
d_LPC 1
gain_QL6[i] L a_QL2[ K]
lpc[i] = ----------- * res[i] +\ Ipc[i-k-1] * --------
65536. 0 /_ 4096.0
k=0
The decoder saves the final d_LPC values, i.e., Ipc[i] such that

(j +n-dLPC <=i <(j +n), tofeed into the LPC synthesis of the
next subfranme. This requires storage for up to 16 values of |pc[i]
(for WB franes).

Then, the signal is clanped into the final nom nal range

out[i] = clamp(-1.0, Ipc[i], 1.0)
Thi s cl anpi ng occurs entirely after the LPC synthesis filter has run
The decoder saves the uncl anped values, Ipc[i], to feed into the LPC

filter for the next subframe, but saves the cl anped val ues, out[i],
for rewhitening in voiced franes.
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4.2.8. Stereo Unmi xing

For stereo streans, after decoding a frame from each channel, the
decoder rmust convert the nid-side (MS) representation into a left-
right (LR) representation. The function silk stereo_ M5 to LR
(stereo_ M5 to LR c) inplenents this process. In it, the decoder
predicts the side channel using a) a sinple | ow passed version of the
nm d channel, and b) the unfiltered md channel, using the prediction
wei ghts decoded in Section 4.2.7.1. This sinple lowpass filter

i nposes a one-sanple delay, and the unfiltered nmd channel is also
del ayed by one sanple. In order to allow seanl ess sw tching between
stereo and nono, nono streans nust al so i npose the sane one-sanpl e
del ay. The encoder requires an additional one-sanple delay for both
nmono and stereo streams, though an encoder may onit the delay for
mono if it knows it will never switch to stereo.

The unmi xi ng process operates in tw phases. The first phase lasts
for 8 ns, during which it interpolates the prediction weights from
the previous frane, prev_w0 QL3 and prev_wl Ql3, to the values for

the current frame, wO_Ql3 and wl_Ql3. The second phase sinply uses
these weights for the renainder of the frane

Let md[i] and side[i] be the contents of out[i] (from

Section 4.2.7.9.2) for the current md and side channels,
respectively, and let left[i] and right[i] be the corresponding
stereo output channels. |If the side channel is not coded (see
Section 4.2.7.2), then side[i] is set to zero. Also, let j be
defined as in Section 4.2.7.9, nl be the nunber of sanples in phase 1
(64 for NB, 96 for MB, and 128 for WB), and n2 be the total nunber of
sanples in the frame. Then, for i such that j <= i < (j + n2), the

| eft and right channel output is

prev_w0_Q13 (WO0_QL13 - prev_w0_Q13)

W = ----------- +mn(i - j, Nl)*----mmme oo
8192.0 8192. 0*nl

prev_wl Q13 (wl Q13 - prev_wl Q13)

WL = ----em-m- - +mn(i - j, Nl)*---mm e
8192.0 8192. 0*nl

pO: ______________________________

left[i]

clanmp(-1.0, (1 + wl)*md[i-1] + side[i-1] + wO*p0, 1.0)

right[i] clamp(-1.0, (1 - wi)*md[i-1] - side[i-1] - wO*p0, 1.0)

Valin, et al. St andards Track [ Page 102]



RFC 6716 Interactive Audi o Codec Sept enber 2012

These fornmulas require two sanples prior to index j, the start of the
frane, for the mid channel, and one prior sanple for the side
channel. For the first frane after a decoder reset, zeros are used

i nst ead.

4.2.9. Resanpling

After stereo unmixing (if any), the decoder applies resanpling to
convert the decoded SILK output to the sanple rate desired by the
application. This is necessary when decoding a Hybrid frame at SVB
or FB sanple rates, or whenever the decoder wants the output at a
different sanple rate than the internal SILK sanpling rate (e.g., to
all ow a constant sanple rate when the audi o bandwi dth changes, or to
allow mxing with audio fromother applications). The resanpler
itself is non-normative, and a decoder can use any nethod it wants to
performthe resanpling.

However, a mni num amount of delay is inposed to allow the resanpler
to operate, and this delay is nornmative, so that the correspondi ng
del ay can be applied to the MDCT |ayer in the encoder. A decoder is
al ways free to use a resanpler that requires nore delay than all owed
for here (e.g., to inmprove quality), but it nmust then delay the

out put of the MDCT |ayer by this extra anount. Keeping as nuch del ay
as possible on the encoder side allows an encoder that knows it will
never use any of the SILK or Hybrid nbpdes to skip this delay. By
contrast, if it were all applied by the decoder, then a decoder that
processes audio in fixed-size blocks would be forced to delay the
out put of CELT frames just in case of a later switch to a SILK or
Hybrid node.

Tabl e 54 gives the naxi mumresanpler delay in sanples at 48 kHz for
each SILK audi o bandwi dth. Because the actual output rate nmay not be
48 kHz, it may not be possible to achieve exactly these delays while
usi ng a whol e nunber of input or output sanmples. The reference

i npl ementation is able to resanple to any of the supported out put
sanpling rates (8, 12, 16, 24, or 48 kHz) within or near this delay
constraint. Some resanpling filters (including those used by the
reference inplenentation) nmay add a delay that is not an exact
integer, or is not linear-phase, and so cannot be represented by a
single delay at all frequencies. However, such deviations are
unlikely to be perceptible, and the conparison tool described in
Section 6 is designed to be relatively insensitive to them The

del ays listed here are the ones that should be targeted by the
encoder .
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oo Fom e e i aaa o +
| Audio Bandwidth | Delay in MIIliseconds
o e e oo Fmm e e a oo +
| NB | 0.538

| | |
| MB | 0.692 |
| | |
| wWB | 0.706 |
o e e oo Fmm e e a oo +

Tabl e 54: SILK Resanpl er Delay Allocations

NB is given a snmaller decoder delay allocation than MB and WB to

all ow a higher-order filter when resanpling to 8 kHz in both the
encoder and decoder. This inplies that the audio content of two SILK
franes operating at different bandwi dths is not perfectly aligned in
time. This is not an issue for any transitions described in

Section 4.5, because they all involve a SILK decoder reset. Wen the
decoder is reset, any sanples remaining in the resanpling buffer are
di scarded, and the resanpler is re-initialized with silence.

4.3. CELT Decoder

The CELT layer of Qpus is based on the Mddified D screte Cosine
Transform [MDCT] with partially overlapping wi ndows of 5 to 22.5 ns.
The main principle behind CELT is that the MDCT spectrumis divided
into bands that (roughly) follow the Bark scale, i.e., the scale of
the ear’s critical bands [ZWCKER61]. The normal CELT | ayer uses 21
of those bands, though Qpus Custom (see Section 6.2) may use a

di fferent nunber of bands. |In Hybrid node, the first 17 bands (up to
8 kHz) are not coded. A band can contain as little as one MDCT bin
per channel, and as many as 176 bins per channel, as detailed in

Table 55. In each band, the gain (energy) is coded separately from
the shape of the spectrum Coding the gain explicitly makes it easy
to preserve the spectral envel ope of the signal. The remaining unit-

norm shape vector is encoded using a Pyram d Vector Quanti zer
(PVQ Section 4.3.4.

oo oo oo o - o - . I +
| Frane | 2.5 nms | 5nms | 10 ns | 20 ns | Start | St op

| Size: | | | | | Frequency | Frequency

[ [ [ [ SR [ SR S o m e oo oo - +
| Band | Bins: | | | | | |
| | | | | | | |
| O | 1 | 2 | 4 | 8 | 0 Hz | 200 Hz |
| | | | | | | |
| 1 | 1| 2| 4 | 8 | 200 Hz | 400 Hz |
| | | | | | | |
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Tabl e 55: MDCT Bins per Channe

Transients are notoriously difficult for transform codecs to code.

CELT uses two different strategies for them

and

MDCTs instead of a single | arge MDCT,

Using multiple snaller

1

Dynamic tine-frequency resolution changes (See Section 4.3.4.5).

2.
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To inprove quality on highly tonal and periodic signals, CELT
includes a pre-filter/post-filter conbination. The pre-filter on the
encoder side attenuates the signal’'s harnonics. The post-filter on
the decoder side restores the original gain of the harnonics, while
shapi ng the coding noise to roughly follow the harnonics. Such noise
shapi ng reduces the perception of the noise.

When coding a stereo signal, three coding nethods are avail abl e:

o md-side stereo: encodes the nean and the difference of the left
and right channels,

0 intensity stereo: only encodes the nean of the left and right
channel s (discards the difference),

0 dual stereo: encodes the left and right channels separately.

An overvi ew of the decoder is given in Figure 17.

Fomm e e +
| Coarse |
+->| decoder |----+
R EEEEEEEEE + |
| |
| S RS + Vv
| | Fine | +---+
+->| decoder |->| +
| [ S +  +---+
| A |
oo + | | |
| Range | | 4---------- v
| Decoder |-+ | Bi t | +------ +
oo - + | |Allocation| | 2**x
| [ TS + 4------ +
| | |
| Vv Vv Fomm oo - - - +
| S RS + A---+ - --- - + | pitch
+- > PVQ |-> * [-> IMXCT |-> post- |[--->
| | decoder | #---4+ +------- + | filter
| [ S + [ +
| N
o e e m e e e e e e e e e e e e e e e oo +

Legend: | MDCT = Inverse MDCT
Figure 17: Structure of the CELT decoder

The decoder is based on the follow ng synbols and sets of synbols:
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sil ence {32767, 1}/32768

post-filter {1, 1}/2

oct ave uni form (6) post-filter

peri od raw bits (4+octave) post-filter

gai n raw bits (3) post-filter

t apset {2, 1, 1}/4 post-filter
transi ent {7, 1}/8
intra {7, 1}/8

coar se energy Section 4.3.2

tf_change Section 4.3.1
spread {7, 2, 21, 2}/32

dyn. alloc. Section 4.3.3

alloc. trim Tabl e 58
ski p {1, 1}/2 Section 4.3.3
intensity uni form Section 4.3.3

dual {1, 1}/2

fine energy Section 4.3.2

r esi dual Section 4.3.4

anti-col |l apse Section 4.3.5

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| tf_sel ect
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| {1, 1}/2
|

|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
{1, 1}/2 | Section 4.3.1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

finalize Section 4.3.2

Tabl e 56: Order of the Symbols in the CELT Section of the Bitstream

Valin, et al. St andards Track [ Page 107]



RFC 6716 Interactive Audi o Codec Sept enber 2012

The decoder extracts information fromthe range-coded bitstreamin
the order described in Table 56. In sone circunstances, it is

possi ble for a decoded value to be out of range due to a very snal
anmount of redundancy in the encoding of large integers by the range
coder. |In that case, the decoder should assune there has been an
error in the coding, decoding, or transm ssion and SHOULD t ake
measures to conceal the error and/or report to the application that a
probl em has occurred. Such out of range errors cannot occur in the
SI LK | ayer.

4.3.1. Transient Decoding

The "transient" flag indicates whether the frame uses a single |ong
MDCT or several short MDCTs. Wen it is set, then the MDCT
coefficients represent nmultiple short MDCTs in the frame. Wen not
set, the coefficients represent a single Iong MDCT for the frane.
The flag is encoded in the bitstreamw th a probability of 1/8. In
addition to the global transient flag is a per-band binary flag to
change the tinme-frequency (tf) resolution independently in each band.
The change in tf resolution is defined in tf_select_table[][] in
celt.c and depends on the frame size, whether the transient flag is
set, and the value of tf_select. The tf_select flag uses a 1/2
probability, but is only decoded if it can have an inpact on the
result knowi ng the value of all per-band tf_change fl ags.

4.3.2. Energy Envel ope Decodi ng

It is inmportant to quantize the energy with sufficient resolution
because any energy quantization error cannot be conpensated for at a
| ater stage. Regardless of the resolution used for encoding the
spectral shape of a band, it is perceptually inportant to preserve
the energy in each band. CELT uses a three-step coarse-fine-fine
strategy for encoding the energy in the base-2 | og donain, as

i npl ement ed i n quant _bands. c.

4.3.2.1. Coarse Energy Decodi ng

Coarse quantization of the energy uses a fixed resolution of 6 dB
(integer part of base-2 log). To minimize the bitrate, predictionis
applied both in time (using the previous frame) and in frequency
(using the previous bands). The part of the prediction that is based
on the previous frane can be disabled, creating an "intra" frame
where the energy is coded without reference to prior frames. The
decoder first reads the intra flag to deternine what prediction is
used. The 2-D z-transform [Z- TRANSFORM of the prediction filter is
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-1 -1
(1 - alpha*z_| )*(1 - z_b )
Az, zb) = -
-1
1 - beta*z b
where b is the band index and | is the frane index. The prediction

coefficients applied depend on the frane size in use when not using
intra energy and are al pha=0, beta=4915/32768 when using intra
energy. The tinme-domain prediction is based on the final fine

quanti zation of the previous frane, while the frequency domain
(within the current frane) prediction is based on coarse quantization
only (because the fine quantization has not been conputed yet). The
prediction is clanped internally so that fixed-point inplenmentations
with limted dynanic range always remain in the same state as
floating point inplenmentations. W approximate the ideal probability
di stribution of the prediction error using a Laplace distribution
wWith separate paraneters for each frame size in intra- and inter-
frane nodes. These paraneters are held in the e _prob_nodel table in
guant _bands.c. The coarse energy decoding is perfornmed by

unquant _coarse_energy() (quant_bands.c). The decodi ng of the

Lapl ace-distributed values is inplenmented in ec_| apl ace_decode()

(lapl ace. c).

4.3.2.2. Fine Energy Quantization

The nunber of bits assigned to fine energy quantization in each band
is determned by the bit allocation conputation described in

Section 4.3.3. Let B.i be the nunber of fine energy bits for band i
the refinenent is an integer f in the range [0,2**B i-1]. The
mappi ng between f and the correction applied to the coarse energy is
equal to (f+1/2)/2**B_i - 1/2. Fine energy quantization is

i mpl enented in quant_fine_energy() (quant_bands.c).

When sone bits are left "unused" after all other flags have been
decoded, these bits are assigned to a "final" step of fine
allocation. |In effect, these bits are used to add one extra fine
energy bit per band per channel. The allocation process deternines
two "priorities” for the final fine bits. Any renmaining bits are
first assigned only to bands of priority 0, starting fromband 0 and

going up. If all bands of priority O have received one bit per
channel, then bands of priority 1 are assigned an extra bit per
channel, starting fromband 0. |If any bits are left after this, they

are left unused. This is inplemented in unquant_energy finalise()
(quant _bands. c).
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4,3.3. Bit Allocation

Because the bit allocation drives the decodi ng of the range-coder
stream it MJIST be recovered exactly so that identical coding
decisions are made in the encoder and decoder. Any deviation from
the reference’s resulting bit allocation will result in corrupted
out put, though inplenenters are free to i nplenment the procedure in
any way that produces identical results.

The per-band gai n-shape structure of the CELT |ayer ensures that
using the sane nunmber of bits for the spectral shape of a band in
every frame will result in a roughly constant signal-to-noise ratio
in that band. This results in coding noise that has the sane

spectral envel ope as the signal. The nasking curve produced by a
standard psychoacoustic nodel also closely follows the spectra
envel ope of the signal. This structure neans that the idea

all ocation is nore consistent fromframe to frame than it is for
ot her codecs w thout an equivalent structure and that a fixed

al l ocation provides fairly consistent perceptua

per formance [ VALI N2010] .

Many codecs transnit significant anpbunts of side information to
control the bit allocation within a frame. Oten this control is
only indirect, and it nust be exercised carefully to achieve the
desired rate constraints. The CELT | ayer, however, can adapt over a
very wi de range of rates, so it has a |l arge nunber of codebook sizes
to choose fromfor each band. Explicitly signaling the size of each
of these codebooks woul d i npose consi derabl e overhead, even though
the allocation is relatively static fromfranme to frane. This is
because all of the information required to conpute these codebook
sizes nust be derived froma single frane by itself, in order to
retain robustness to packet |oss, so the signaling cannot take
advant age of know edge of the allocation in neighboring frames. This
problemis exacerbated in lowlatency (small franme size)
applications, which would include this overhead in every frane.

For this reason, in the MDCT nbde, Qpus uses a prinarily inplicit bit
all ocation. The available bitstreamcapacity is known in advance to
both the encoder and decoder w thout additional signaling, ultimtely
fromthe packet sizes expressed by a higher-level protocol. Using
this information, the codec interpolates an allocation froma hard-
coded tabl e.

Whi |l e the band-energy structure effectively nodels intra-band
masking, it ignores the weaker inter-band maski ng, band-tenpora
maski ng, and other |ess significant perceptual effects. Wile these
effects can often be ignored, they can becone significant for
particul ar sanples. One nechanism available to encoders would be to
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sinmply increase the overall rate for these franes, but this is not
possible in a constant rate node and can be fairly inefficient. As a
result three explicitly signaled nmechanisnms are provided to alter the
inmplicit allocation

o Band boost
o Allocation trim
o Band ski pping

The first of these nmechani sns, band boost, allows an encoder to boost
the allocation in specific bands. The second, allocation trim works
by biasing the overall allocation towards higher or |ower frequency
bands. The third, band skipping, selects which | ow precision high
frequency bands will be allocated no shape bits at all

In stereo node, there are two additional paraneters potentially coded
as part of the allocation procedure: a paraneter to allow the
selective elinmnation of allocation for the 'side’ (i.e., intensity
stereo) in jointly coded bands, and a flag to deactivate joint coding
(i.e., dual stereo). These values are not signaled if they would be
meani ngl ess in the overall context of the allocation

Because every signal ed adj ustnent increases overhead and

i mpl enent ati on conplexity, none were included specul atively: the
reference encoder makes use of all of these nmechanisnms. Wile the
decision logic in the reference was found to be effective enough to
justify the overhead and conplexity, further analysis techni ques may
be di scovered that increase the effectiveness of these paraneters.
As with other signaled paraneters, an encoder is free to choose the
val ues in any manner, but, unless a technique is known to deliver
superior perceptual results, the nethods used by the reference

i mpl enent ati on shoul d be used.

The al l ocation process consists of the follow ng steps: deternining

t he per-band maxi mum al | ocati on vector, decoding the boosts, decoding
the tilt, determ ning the remaining capacity of the frame, searching
the node table for the entry nearest but not exceeding the avail able
space (subject to the tilt, boosts, band maxi munms, and band

m ni muns), linear interpolation, reallocation of unused bits with
concurrent skip decoding, determ nation of the fine-energy vs. shape
split, and final reallocation. This process results in a per-band
shape allocation (in 1/8th-bit units), a per-band fine-energy
allocation (in 1 bit per channel units), a set of band priorities for
controlling the use of remaining bits at the end of the frane, and a
remai ni ng bal ance of wunall ocated space, which is usually zero except
at very high rates
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bit allocation (in 1/8 bits) for a quality q, excluding

The "static"

is givenin
The allocation is obtained by

is equal to

where alloc[][]

tilt and boosts,

maxi nuns,

find the highest allocation that does not exceed the nunber of bits

linearly interpolating between two values of g (in steps of 1/64) to
remai ni ng.

channel s*Nral | oc[ band] [ q] <<LM>>2,
Tabl e 57 and LMel og2(frane_size/ 120).

t he m ni mumns,

columms are the different quality (q)

Rows indicate the MDCT bands,

MDCT bi n.

The units are 1/32 bit per

par anet ers.

T

10

9

8

7

6
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Tabl e 57: CELT Static Allocation Table

The maxi mum al | ocation vector is an approxi mati on of the maxi num
space that can be used by each band for a given node. The value is
appr oxi mat e because the shape encoding is variable rate (due to
entropy coding of splitting paraneters). Setting the naxi numtoo |ow
reduces the maxi mum achi evable quality in a band while setting it too
high may result in waste: bitstream capacity available at the end of
the frane that cannot be put to any use. The maxi nuns specified by
the codec reflect the average nmaximum In the reference

i mpl enentation, the maximuns in bits/sanple are preconputed in a
static table (see cache_caps50[] in static_nodes_float.h) for each
band, for each value of LM and for both nono and stereo.

| mpl enent ati ons are expected to sinply use the sane table data, but
the procedure for generating this table is included in rate.c as part
of conpute_pul se_cache().

To convert the values in cache.caps into the actual maxi nuns: first,
set nbBands to the maxi mum nunber of bands for this node, and stereo
to zero if stereo is not in use and one otherwi se. For each band,
set Nto the nunber of MDCT bins covered by the band (for one
channel), set LMto the shift value for the franme size. Then, set
to nbBands*(2*LM+stereo). Next, set the maxinum for the band to the
i-th index of cache.caps + 64 and nultiply by the nunber of channels
in the current frame (one or two) and by N, then divide the result by
4 using integer division. The resulting vector will be called cap[].
The elenents fit in signed 16-bit integers but do not fit in 8 bits.
This procedure is inplenmented in the reference in the function
init_caps() in celt.c.

The band boosts are represented by a series of binary synbols that
are entropy coded with very low probability. Each band can
potentially be boosted nultiple tinmes, subject to the frane actually
havi ng enough roomto obey the boost and havi ng enough roomto code
t he boost synbol. The default coding cost for a boost starts out at
six bits (probability p=1/64), but subsequent boosts in a band cost
only a single bit and every tine a band is boosted the initial cost
is reduced (down to a mininmumof two bits, or p=1/4). Since the
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initial cost of coding a boost is 6 bits, the coding cost of the
boost synbols when conpletely unused is 0.48 bits/franme for a 21 band
node (21*-10g2(1-1/2**6)).

To decode the band boosts: First, set 'dynalloc_logp to 6, the
initial amount of storage required to signal a boost in bits,

"total _bits’ to the size of the frame in 8th bits, 'total boost’ to
zero, and 'tell’ to the total nunber of 8th bits decoded so far. For
each band fromthe coding start (0 normally, but 17 in Hybrid node)
to the coding end (which changes dependi ng on the signal ed

bandwi dth), the boost quanta in units of 1/8 bit is calculated as
quanta = min(8*N, max(48, N)). This represents a boost step size of
six bits, subject to alower linmt of 1/8th bit/sanple and an upper
limt of 1 bit/sanple. Set 'boost’ to zero and 'dynalloc_| oop_| ogp
to dynalloc_l ogp. Wile dynalloc_|loop_log (the current worst case
synbol cost) in 8th bits plus tell is less than total _bits plus
total _boost and boost is |less than cap[] for this band: Decode a bit
fromthe bitstreamw th dynalloc_| ocop | ogp as the cost of a one and
update tell to reflect the current used capacity. |f the decoded
value is zero break the |loop. Oherw se, add quanta to boost and
total _boost, subtract quanta fromtotal bits, and set
dynalloc_loop_log to 1. Wen the |loop finishes 'boost’ contains the
bit allocation boost for this band. |f boost is non-zero and
dynalloc_logp is greater than 2, decrease dynalloc_logp. ©Once this
process has been executed on all bands, the band boosts have been
decoded. This procedure is inplenented around line 2474 of celt.c.

At very lowrates, it is possible that there won’'t be enough
avai | abl e space to execute the inner |oop even once. 1In these cases,
band boost is not possible, but its overhead is conpletely
elimnated. Because of the high cost of band boost when activated, a
reasonabl e encoder should not be using it at very lowrates. The
reference inplenents its dynalloc decision logic around line 1304 of
celt.c.

The allocation trimis an integer value fromO0-10. The default val ue
of 5indicates no trim The trimparaneter is entropy coded in order
to lower the coding cost of |less extreme adjustnents. Values |ower
than 5 bias the allocation towards | ower frequencies and val ues above
5 bias it towards higher frequencies. Like other signaled
paraneters, signaling of the trimis gated so that it is not included
if there is insufficient space available in the bitstream To decode
the trim first set the trimvalue to 5, then if and only if the
count of decoded 8th bits so far (ec_tell frac) plus 48 (6 bits) is

| ess than or equal to the total frane size in 8th bits minus

total _boost (a product of the above band boost procedure), decode the
trimvalue using the PDF in Table 58.
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o o e e e e e e e e ee e ee e +
| PDF |
o o e e e e e e e e e e eeeeaao- +
| {2, 2, 5 10, 22, 46, 22, 10, 5, 2, 2}/128 |
oo o e e e e e e mmeeemeeeoa +

Tabl e 58: PDF for the Trim

For 10 ms and 20 ns franmes using short bl ocks and that have at | east
LM+2 bits left prior to the allocation process, one anti-collapse bit
is reserved in the allocation process so it can be decoded | ater
Fol I owi ng the anti-collapse reservation, one bit is reserved for skip
if available.

For stereo franmes, bits are reserved for intensity stereo and for

dual stereo. Intensity stereo requires ilog2(end-start) bits. Those
bits are reserved if there are enough bits left. Follow ng this, one
bit is reserved for dual stereo if avail able.

The al l ocation conputation begins by setting up sone initia
conditions. 'total’ is set to the remmining available 8th bits,
comput ed by taking the size of the coded frame tinmes 8 and
subtracting ec_tell _frac(). Fromthis value, one (8th bit) is
subtracted to ensure that the resulting allocation will be
conservative. 'anti_collapse rsv’ is set to 8 (8th bits) if and only
if the frane is a transient, LMis greater than 1, and total is
greater than or equal to (LM+2) * 8. Total is then decrenmented by
anti_coll apse_rsv and clanped to be equal to or greater than zero.
"skip_rsv’ is set to 8 (8th bits) if total is greater than 8,
otherwise it is zero. Total is then decrenmented by skip_ rsv. This
reserves space for the final skipping flag.

If the current frane is stereo, intensity rsv is set to the
conservative 1og2 in 8th bits of the nunber of coded bands for this
frane (given by the table LO&_FRAC TABLE in rate.c). |If
intensity rsv is greater than total, then intensity rsv is set to
zero. Oherwise, total is decrenented by intensity rsv, and if total
is still greater than 8, dual stereo rsv is set to 8 and total is
decremented by dual _stereo_rsv.

The al l ocation process then conputes a vector representing the hard

m ni mum anmounts all ocation any band will receive for shape. This

m nimumis higher than the technical limt of the PVQ process, but
very low rate allocations produce an excessively sparse spectrum and
these bands are better served by having no allocation at all. For
each coded band, set thresh[band] to 24 tinmes the nunber of MDCT bins
in the band and divide by 16. If 8 tines the nunber of channels is
greater, use that instead. This sets the mininumallocation to one
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bit per channel or 48 128th bits per MDCT bin, whichever is greater
The band-si ze dependent part of this value is not scaled by the
channel count, because at the very low rates where this limt is
applicable there will usually be no bits allocated to the side.

The previously decoded allocation trimis used to derive a vector of
per - band adjustnents, 'trimoffsets[]’'. For each coded band take the
alloc_trimand subtract 5 and LM Then, nultiply the result by the
nunmber of channels, the nunmber of MDCT bins in the shortest frane
size for this node, the nunber of remaining bands, 2**LM and 8

Next, divide this value by 64. Finally, if the nunber of NMDCT bins
in the band per channel is only one, 8 tines the nunber of channels
is subtracted in order to dimnish the allocation by one bit, because
width 1 bands receive greater benefit fromthe coarse energy codi ng.

4.3.4. Shape Decoding

In each band, the nornalized "shape" is encoded using Pyram d Vector
Quanti zer.

In the sinplest case, the nunber of bits allocated in Section 4.3.3
is converted to a nunber of pulses as described by Section 4.3.4.1
Knowi ng t he nunber of pul ses and the nunber of sanples in the band,

t he decoder calculates the size of the codebook as detailed in
Section 4.3.4.2. The size is used to decode an unsi gned integer

(uni form probability nodel), which is the codeword index. This index
is converted into the correspondi ng vector as explained in

Section 4.3.4.2. This vector is then scaled to unit norm

4,3.4.1. Bits to Pul ses

Al t hough the allocation is perforned in 1/8th bit units, the
quantization requires an integer nunber of pulses K To do this, the
encoder searches for the value of K that produces the nunber of bits
nearest to the allocated value (rounding down if exactly hal fway

bet ween two val ues), not to exceed the total nunber of bits
avai l able. For efficiency reasons, the search is perforned against a
preconputed allocation table that only pernmts sone K values for each
N. The nunber of codebook entries can be conputed as explained in
Section 4.3.4.2. The difference between the nunber of bits all ocated
and the nunber of bits used is accunulated to a "bal ance”
(initialized to zero) that hel ps adjust the allocation for the next
bands. One third of the balance is applied to the bit allocation of
each band to hel p achieve the target allocation. The only exceptions
are the band before the last and the |ast band, for which half the
bal ance and the whol e bal ance are applied, respectively.
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4.3.4.2. PVQ Decoding

Decodi ng of PVQ vectors is inplenented in decode_pul ses() (cws.c).
The uni que codeword index is decoded as a uniformy distributed

i nteger value between 0 and V(N K)-1, where V(N K) is the nunber of
possi bl e conbi nations of K pulses in N sanples. The index is then
converted to a vector in the sane way specified in [PVQ. The

i ndexi ng is based on the cal culation of V(N K) (denoted N(L,K) in

[PVQ).

The nunber of conbinations can be conputed recursively as V(N K) =
VN1, K + V(N K-1) + V(N1,K-1), with V(N 0) =1 and V(0,K) =0, K
= 0. There are many different ways to conpute V(N, K), including
preconput ed tables and direct use of the recursive fornulation. The
reference inplenentation applies the recursive formulation one line
(or colum) at a tinme to save on nenory use, along with an alternate,
univariate recurrence to initialize an arbitrary line, and direct

pol ynom al solutions for small N. Al of these nethods are
equi val ent, and have different trade-offs in speed, nenory usage, and
code size. Inplenentations MAY use any nethods they like, as |ong as
they are equivalent to the nmathematical definition

The decoded vector X is recovered as follows. Let i be the index
decoded with the procedure in Section 4.1.5 with ft = V(N,K), so that
0 <=i <V(NK). Let k =K Then, for j =0to (N- 1), inclusive,
do:

1. Let p = (MNj-1,k) + V(Nj,k))/2.

2. If i <p, thenlet sgn =1, else let sgn = -1 and set i =i - p

3. Let kO = k and set p

p - V(Nj-1,k).
4. Wile p >i, set k =k - 1and p=p - V(Nj-1,k).
5. Set X[j] =sgn*(k0 - k) andi =i - p.

The decoded vector X is then normalized such that its L2-norm equals
one.

4.3.4.3. Spreading
The nornalized vector decoded in Section 4.3.4.2 is then rotated for
t he purpose of avoiding tonal artifacts. The rotation gain is equa
to

gr =N/ (N+ f_r*K
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where N is the nunber of dinensions, Kis the nunber of pulses, and
f_r depends on the value of the "spread" paraneter in the bitstream

S o e e e e e e e ea oo +
| Spread value | f_r

[ e +
| O | infinite (no rotation)
| | |
| 1 | 15 |
| | |
| 2 | 10 |
| | |
| 3 | 5 |
oo o e e e e e e e e oo +

Tabl e 59: Spreadi ng Val ues
The rotation angle is then cal cul ated as
2
pi * g_r
theta = ----------
4
A 2-Drotation R(i,j) between points x i and x_j is defined as:

X_i’
X_j’

cos(theta)*x_i + sin(theta)*x_j
-sin(theta)*x_i + cos(theta)*x_]

An N-D rotation is then achieved by applying a series of 2-D
rotations back and forth, in the following order: R(x_ 1, x 2), R(x_2,
X 3), ..., RIX_ N2, XN1), Rx N1, XN, Rx N2, XNI1), ...,
R(x_1, x_2).

If the decoded vector represents nore than one tinme block, then this
spreadi ng process is applied separately on each tinme block. Also, if
each bl ock represents 8 sanples or nore, then another N-D rotation

by (pi/2-theta), is applied before_ the rotation described above.
This extra rotation is applied in an interl eaved nanner with a stride
equal to round(sqrt(N nb_blocks)), i.e., it is applied independently
for each set of sanple S k = {stride*n + k}, n=0..Nstride-1

4.3.4.4. Split Decoding
To avoid the need for nulti-precision calculations when decodi ng PVQ
codevectors, the maximum size all owed for codebooks is 32 bits. When

| arger codebooks are needed, the vector is instead split in two sub-
vectors of size NN2. A quantized gain paranmeter with precision
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derived fromthe current allocation is entropy coded to represent the
relative gains of each side of the split, and the entire decodi ng
process is recursively applied. Miltiple levels of splitting nmay be
applied up to a limt of LM+l splits. The sane recursive nechanism
is applied for the joint coding of stereo audio.

4.3.4.5. Tine-Frequency Change

The tine-frequency (TF) paraneters are used to control the tine-
frequency resolution trade-off in each coded band. For each band,
there are two possible TF choices. For the first band coded, the PDF
is {3, 1}/4 for franes narked as transient and {15, 1}/16 for the
other franes. For subsequent bands, the TF choice is coded relative
to the previous TF choice with probability {15, 1}/16 for transient
franes and {31, 1}/32 otherwi se. The mappi ng between the decoded TF
choi ces and the adjustnent in TF resolution is shown in the tables

bel ow.

oo Fom e - - -+
| Frane size (n8) | O] 1

o e e oo R
| 2.5 | 0| -1

| | |
I 5 | 0] -1
I | I
I 10 | 0| -2
| | |
| 20 ol -2
S B

Tabl e 60: TF Adjustnents for Non-transient Franes and tf_sel ect=0

T I
| Frane size (nms) | O] 1
S B
| 2.5 | 0] -1
I | I
I 5 | O] -2
I | I
I 10 | O] -3
I | I
| 20 | 0] -3
. e

Tabl e 61: TF Adjustnments for Non-transient Frames and tf_select=1
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| O] 1]
I
| O] -1
| I
| 1] 0|
| I
| 2 0]
| I
| 31 0]
R SR EEE

Tabl e 62: TF Adjustnents for Transient Franes and tf_sel ect=0

R g
| 0 1]
oo -+
| O -1
| | |
| 1] -1
| | |
| 1] -1
| | |
| 1] -1]
et - - -+

Tabl e 63: TF Adjustnments for Transient Frames and tf_select=1

A negative TF adjustnment means that the tenpora

resolution is

i ncreased, while a positive TF adjustnent neans that the frequency

resolution is increased.
usi ng the Hadamard transform [ HADAMARD] .

Changes in TF resolution are inplenented

To increase the tine

resolution by N, N "levels" of the Hadamard transformare applied to

t he decoded vector for each interleaved MDCT vector.
frequency resolution (assunes a transient frane),

To increase the
then N | evel s of

the Hadamard transformare applied _across_ the interleaved MDCT

vector. In the case
t he "sequency order"

of
because the input

i ncreased tine resol ution,

t he decoder uses
vector is sorted in tine.

4.3.5. Anti-collapse Processing
The anti-coll apse feature is designed to avoid the situation where
the use of nultiple short MDCTs causes the energy in one or nore of
the MDCTs to be zero for sone bands, causing unpleasant artifacts.
When the frame has the transient bit set, an anti-collapse bit is
decoded. Wen anti-collapse is set, the energy in each small MDCT is
prevented fromcollapsing to zero. For each band of each MDCT where
a collapse is detected, a pseudo-randomsignal is inserted with an
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energy corresponding to the mnimumenergy over the two previous
franes. A renornalization step is then required to ensure that the
anti-collapse step did not alter the energy preservation property.

4.3.6. Denornal i zati on

Just as each band was normalized in the encoder, the |ast step of the
decoder before the inverse MDCT is to denormalize the bands. Each
decoded normalized band is nultiplied by the square root of the
decoded energy. This is done by denornalise_bands() (bands.c).

4,3.7. I nver se MDCT

The inverse MDCT inpl enentati on has no special characteristics. The
input is N frequency-donain sanples and the output is 2*N tinme-donain
samples, while scaling by 1/2. A "l ow overl ap"” w ndow reduces the
algorithmc delay. 1t is derived froma basic (full-overlap) 240-
sanpl e version of the wi ndow used by the Vorbis codec:

2
/ / pi / pi n+ 1/2\ \ \
Wn) = |sin[-- % sinf-- % oo |1
\ \2 \2 L /1

The | ow overl ap wi ndow is created by zero-paddi ng the basic w ndow
and inserting ones in the nmddle, such that the resulting w ndow
still satisfies power conplenentarity [ PRINCEN86]. The I MDCT and
wi ndowi ng are performed by ndct_backward (ndct.c).

4,3.7.1. Post-Filter

The out put of the inverse MDCT (after weighted overlap-add) is sent
to the post-filter. Although the post-filter is applied at the end,
the post-filter paranmeters are encoded at the beginning, just after
the silence flag. The post-filter can be switched on or off using
one bit (logp=1). |If the post-filter is enabled, then the octave is
decoded as an integer value between 0 and 6 of uniform probability.
Once the octave is known, the fine pitch within the octave is decoded
usi ng 4+octave raw bits. The final pitch period is equal to
(16<<octave)+fine_pitch-1 so it is bounded between 15 and 1022,
inclusively. Next, the gain is decoded as three raw bits and is
equal to G=3*(int_gain+l)/32. The set of post-filter taps is decoded
| ast, using a pdf equal to {2, 1, 1}/4. Tapset zero corresponds to
the filter coefficients g0 = 0.3066406250, g1 = 0.2170410156, g2 =
0.1296386719. Tapset one corresponds to the filter coefficients g0 =
0.4638671875, gl = 0.2680664062, g2 = 0, and tapset two uses filter
coefficients g0 = 0.7998046875, gl = 0.1000976562, g2 = 0.
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The post-filter response is thus conputed as:

y(n) = x(n) + G (g0*y(n-T) + gl*(y(n-T+1)+y(n-T+1))
+ g2*(y(n-T+2) +y(n-T+2)))

During a transition between different gains, a snmooth transition is
cal cul ated using the square of the MDCT window. It is inportant that
val ues of y(n) be interpolated one at a tinme such that the past val ue
of y(n) used is interpol ated.

4.3.7.2. De-enphasis

After the post-filter, the signal is de-enphasized using the inverse
of the pre-enphasis filter used in the encoder:

1 1

A(z) -1

wher e al pha_p=0. 8500061035.
4.4, Packet Loss Conceal nent (PLC)

Packet Loss Conceal nrent (PLC) is an optional decoder-side feature
that SHOULD be included when receiving froman unreliable channel
Because PLC is not part of the bitstream there are nany acceptable
ways to inplenent PLC with different conplexity/quality trade-offs.

The PLC in the reference inplenentation depends on the node of |ast
packet received. |In CELT node, the PLC finds a periodicity in the
decoded signal and repeats the wi ndowed waveform using the pitch

of fset. The w ndowed waveformis overlapped in such a way as to
preserve the tine-donmain aliasing cancellation with the previous
franme and the next frame. This is inplenented in celt_decode | ost()
(rmdct.c). In SILK node, the PLC uses LPC extrapolation fromthe
previous frame, inplenmented in silk_PLC() (PLC. c).

4.4.1. dock Drift Conpensation

Clock drift refers to the gradual desynchroni zation of two endpoints
whose sanple clocks run at different frequencies while they are
streaming live audio. Differences in clock frequencies are generally
attributable to manufacturing variation in the endpoints’ clock
hardware. For long-lived streans, the tine difference between sender
and receiver can grow w t hout bound.
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When the sender’s clock runs slower than the receiver’s, the effect
is simlar to packet loss: too few packets are received. The
receiver can distinguish between drift and loss if the transport
provi des packet timestanps. A receiver for live streans SHOULD
conceal the effects of drift, and it MAY do so by invoking the PLC

When the sender’s clock runs faster than the receiver’s, too nany
packets will be received. The receiver MAY respond by skipping any
packet (i.e., not submitting the packet for decoding). This is
likely to produce a |l ess severe artifact than if the frame were
dropped after decodi ng.

A decoder MAY enpl oy a nore sophisticated drift conpensation nethod.
For exanpl e, the Net EQ conponent [ GOOGLE-NETEQ of the Google WbRTC
codebase [ GOOGLE- WEBRTC] conpensates for drift by adding or renoving
one period when the signal is highly periodic. The reference

i npl ementation of Qpus allows a caller to | earn whether the current
frame’s signal is highly periodic, and if so what the period is,
using the OPUS GET_PITCH() request.

4.5. Configuration Switching

Swi t chi ng between the Cpus codi ng nodes, audi o bandw dt hs, and
channel counts requires careful consideration to avoid audible
glitches. Switching between any two configurations of the CELT-only
nmode, any two configurations of the Hybrid node, or fromW SILK to
Hybrid node does not require any special treatment in the decoder, as
the MDCT overlap will snooth the transition. Switching fromHybrid
node to WB SILK requires adding in the final contents of the CELT
overlap buffer to the first SILK-only packet. This can be done by
decoding a 2.5 ns silence frame with the CELT decoder using the
channel count of the SILK-only packet (and any choice of audio
bandwi dth), which will correctly handl e the cases when the channe
count changes as well.

When changi ng the channel count for SILK-only or Hybrid packets, the
encoder can avoid glitches by snmoothly varying the stereo wi dth of
the input signal before or after the transition, and it SHOULD do so.
However, other transitions between SILK-only packets or between NB or
MB Sl LK and Hybrid packets may cause glitches, because neither the
LSF coefficients nor the LTP, LPC, stereo unm xing, and resanpler
buffers are avail able at the new sanple rate. These sw tches SHOULD
be del ayed by the encoder until quiet periods or transients, where
the inevitable glitches will be less audible. Additionally, the

bi t st ream MAY i ncl ude redundant side information ("redundancy"), in
the formof additional CELT frames enbedded in each of the Qpus
franmes around the transition
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The other transitions that cannot be easily handled are those where
the |l ower frequencies switch between the SILK LP-based nodel and the
CELT MDCT nodel . However, an encoder nay not have an opportunity to
del ay such a switch to a convenient point. For exanple, if the
content switches fromspeech to nusic, and the encoder does not have
enough latency in its analysis to detect this in advance, there may
be no convenient silence period during which to make the transition
for quite some tinme. To avoid or reduce glitches during these

probl emati c node transitions, and between audi o bandw dth changes in
the SILK-only nodes, transitions MAY include redundant side
informati on ("redundancy”), in the formof an additional CELT frame
enbedded in the Opus frane.

A transition between coding the |ower frequencies with the LP nodel
and the MDCT nodel or a transition that involves changing the SILK
bandwi dth is only normatively specified when it includes redundancy.
For those without redundancy, it is RECOMMENDED that the decoder use
a conceal nent technique (e.g., nmake use of a PLC algorithm to "fill
in" the gap or discontinuity caused by the node transition
Therefore, PLC MJUST NOT be applied during any nornmative transition
i.e., when

0 A packet includes redundancy for this transition (as described
bel ow) ,

o The transition is between any WB S| LK packet and any Hybrid
packet, or vice versa

o The transition is between any two Hybrid node packets, or
0 The transition is between any two CELT node packets,
unl ess there is actual packet |oss.

4.5.1. Transition Side Information (Redundancy)

Transitions with side information include an extra 5 ns "redundant"
CELT frame within the Cous frane. This frame is designed to fill in
the gap or discontinuity in the different |ayers w thout requiring
the decoder to conceal it. For transitions from CELT-only to SILK-
only or Hybrid, the redundant frane is inserted in the first Opus
frane after the transition (i.e., the first SILK-only or Hybrid
frane). For transitions from SlILK-only or Hybrid to CELT-only, the
redundant frame is inserted in the last Opus frame before the
transition (i.e., the last SILK-only or Hybrid franme).
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4.5.1.1. Redundancy Fl ag

The presence of redundancy is signaled in all SILK-only and Hybrid
franmes, not just those involved in a node transition. This allows
the frames to be decoded correctly even if an adjacent frane is |ost.
For SILK-only franes, this signaling is inplicit, based on the size
of the Qpus frame and the nunber of bits consuned decoding the SILK
portion of it. After decoding the SILK portion of the Cpus frane,
the decoder uses ec_tell() (see Section 4.1.6.1) to check if there
are at least 17 bits remaining. If so, then the frame contains

r edundancy.

For Hybrid frames, this signaling is explicit. After decoding the
SILK portion of the Qpus frame, the decoder uses ec tell () (see
Section 4.1.6.1) to ensure there are at least 37 bits remaining. |If
so, it reads a synbol with the PDF in Table 64, and if the value is
1, then the frane contains redundancy. Oherwise (if there were
fewer than 37 bits left or the value was 0), the frane does not
contai n redundancy.

oo e oo +
| PDF |
o ee oo +
| {4095, 1}/4096 |
oo +

Tabl e 64: Redundancy Fl ag PDF
4.5.1.2. Redundancy Position Flag

Since the current frane is a SILK-only or a Hybrid frane, it nust be
at least 10 ns. Therefore, it needs an additional flag to indicate
whet her the redundant 5 ns CELT frame should be nmixed into the

begi nning of the current frane, or the end. After deternmining that a
frane contains redundancy, the decoder reads a 1 bit synmbol with a
uni form PDF (Tabl e 65).

Fommmm e oo +
| PDF |
Foemmmmaaa +
| {1, 1}/2

Fomm oo o +

Tabl e 65: Redundancy Position PDF
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If the value is zero, this is the first frane in the transition, and
t he redundancy belongs at the end. |If the value is one, this is the
second frane in the transition, and the redundancy bel ongs at the
beginning. There is no way to specify that an Qous frame contains
separate redundant CELT franes at both the beginning and the end.

4.5.1.3. Redundancy Size

Unli ke the CELT portion of a Hybrid frame, the redundant CELT frane
does not use the sanme entropy coder state as the rest of the Qpus
frame, because this would break the CELT bit allocation nechanismin
Hybrid franmes. Thus, a redundant CELT frane al ways starts and ends
on a byte boundary, even in SILK-only frames, where this is not
strictly necessary.

For SILK-only frames, the number of bytes in the redundant CELT frane
is sinply the number of whole bytes remaining, which nust be at |east
2, due to the space check in Section 4.5.1.1. For Hybrid franes, the
nunber of bytes is equal to 2, plus a decoded unsigned integer |ess
than 256 (see Section 4.1.5). This nmay be nore than the nunber of
whol e bytes remaining in the Qpus franme, in which case the frame is
invalid. However, a decoder is not required to ignore the entire
frane, as this nmay be the result of a bit error that desynchronized
the range coder. There nmay still be useful data before the error

and a decoder MAY keep any audi o decoded so far instead of invoking
the PLC, but it is RECOMWENDED that the decoder stop decodi ng and

di scard the rest of the current Qpus frane.

It woul d have been possible to avoid these invalid states in the
design of Qpus by limting the range of the explicit |ength decoded
fromHybrid frames by the actual nunber of whol e bytes renmining.
However, this would require an encoder to deternine the rate

al l ocation for the MDCT layer up front, before it began encodi ng that
layer. By allowing sonme invalid sizes, the encoder is able to defer
that decision until much later. Wen encoding Hybrid franmes that do
not include redundancy, the encoder nust still decide up front if it
wi shes to use the mininum 37 bits required to trigger encoding of the
redundancy flag, but this is a nuch |ooser restriction

After determ ning the size of the redundant CELT frame, the decoder
reduces the size of the buffer currently in use by the range coder by
that anbunt. The NMDCT | ayer reads any raw bits fromthe end of this
reduced buffer, and all calculations of the nunber of bits remaining
in the buffer nmust be done using this new, reduced size, rather than
the original size of the Opus frane
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4.5.1.4. Decoding the Redundancy

The redundant frane is decoded like any other CELT-only frame, with
the exception that it does not contain a TOC byte. The frame size is
fixed at 5 ns, the channel count is set to that of the current frane,
and the audi o bandwidth is also set to that of the current frane,
with the exception that for MB SILK franmes, it is set to WB.

I f the redundancy belongs at the beginning (in a CELT-only to SILK-
only or Hybrid transition), the final reconstructed output uses the
first 2.5 nms of audio output by the decoder for the redundant frane
as is, discarding the corresponding output fromthe SILK-only or
Hybrid portion of the frame. The remaining 2.5 ns is cross-| apped
with the decoded SILK/ Hybrid signal using the CELT s power-

conpl enentary MDCT wi ndow to ensure a snooth transition

If the redundancy belongs at the end (in a SILK-only or Hybrid to
CELT-only transition), only the second half (2.5 ns) of the audio
out put by the decoder for the redundant frane is used. |In that case,
the second half of the redundant frame is cross-lapped with the end
of the SILK/ Hybrid signal, again using CELT s power-conpl enentary
MDCT wi ndow to ensure a snooth transition

4,5, 2. St at e Reset

Wien a transition occurs, the state of the SILK or the CELT decoder
(or both) nmay need to be reset before decoding a frane in the new
node. This avoids reusing "out of date" nenory, which may not have
been updated in sonme tine or may not be in a well-defined state due
to, e.g., PLC. The SILK state is reset before every SILK-only or
Hybrid franme where the previous frane was CELT-only. The CELT state
is reset every tine the operating node changes and the new node is
either Hybrid or CELT-only, except when the transition uses
redundancy as descri bed above. Wen switching from SILK-only or
Hybrid to CELT-only with redundancy, the CELT state is reset before
decodi ng the redundant CELT frane enbedded in the SILK-only or Hybrid
franme, but it is not reset before decoding the follow ng CELT-only
frane. When switching from CELT-only node to SILK-only or Hybrid
node w th redundancy, the CELT decoder is not reset for decoding the
redundant CELT frane.
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4.5.3. Sumary of Transitions

Figure 18 illustrates all of the normative transitions involving a
node change, an audi o bandw dt h change, or both. Each one uses an S,
H or Cto represent an Qpus frame in the corresponding node. In
addition, an R indicates the presence of redundancy in the Qous frame
with which it is cross-lapped. |Its location in the first or |ast

5 m is assuned to correspond to whether it is the frame before or
after the transition. Qher uses of redundancy are non-nornative.
Finally, a c indicates the contents of the CELT overlap buffer after
the previously decoded frame (i.e., as extracted by decoding a
silence frane).
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SILK to SILK with Redundancy: S->S->8
&
IR->R
&
;$S->S->8
NB or MB SILK to Hybrid with Redundancy: S ->S -> S
&
IR->H->H->H
WB SILK to Hybrid: S->S->S->H->H->H
SILK to CELT with Redundancy: S->S->8
&
IR->C->C->C
Hybrid to NB or MB SILK with Redundancy: H->H->H
&
IR->R
&
;S ->S->8
Hybrid to WB Sl LK: H->H->H->c¢
\ o+
>SS ->S->8
Hybrid to CELT wi th Redundancy: H->H->H
&
IR->C->C->C
CELT to SILK with Redundancy: C->C->C->R
&
;S ->S->8
CELT to Hybrid with Redundancy: C->C->C->R
&
|H->H->H
Key:
S SlILK-only frane ; SI LK decoder reset
H Hybrid frame | CELT and SI LK decoder resets
C CELT-only frane ! CELT decoder reset
c CELT overl ap + Direct m xing
R Redundant CELT frame & W ndowed cross-|ap

Figure 18: Normative Transitions
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The first two and the last two Qpus frames in each exanple are

illustrative, i.e., there is no requirenent that a streamremain in
the same configuration for three consecutive frames before or after a
swi tch.

The behavior of transitions w thout redundancy where PLC is all owed
is non-nornative. An encoder might still wish to use these
transitions if, for exanple, it doesn’t want to add the extra bitrate
required for redundancy or if it nmakes a decision to switch after it
has already transmitted the frame that woul d have had to contain the
redundancy. Figure 19 illustrates the recomended cross-I|apping and
decoder resets for these transitions.

SILK to SILK (audi o bandwi dt h change): S->S->S ;8S->S->58
NB or MB SILK to Hybrid: S->S§->S |H->H->H
SILK to CELT wi t hout Redundancy: S->S->S->P

&

IC->C->C
Hybrid to NB or MB SILK: H->H->H->¢

+

;S ->S->8S
Hybrid to CELT without Redundancy: H->H->H->P

&

IC->C->C
CELT to SILK wi thout Redundancy: C->C->C->P

&

;S ->8S->8S
CELT to Hybrid w thout Redundancy: cC->C->C->P

&

|H->H->H
Key:
S SlILK-only frane ; SI LK decoder reset
H Hybrid frame | CELT and SI LK decoder resets
C CELT-only frane ! CELT decoder reset
c CELT overl ap + Direct m xing
P  Packet Loss Conceal nent & W ndowed cross-|ap

Fi gure 19: Recommended Non- Normative Transitions

Encoders SHOULD NOT use other transitions, e.g., those that involve
redundancy in ways not illustrated in Figure 18.
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5.

Qpus Encoder

Just |ike the decoder, the OQpus encoder also normally consists of two
mai n bl ocks: the SILK encoder and the CELT encoder. However, unlike
the case of the decoder, a valid (though potentially suboptiml) Opus
encoder is not required to support all nodes and may thus only

i nclude a SILK encoder nodule or a CELT encoder nodule. The out put

bi t stream of the Opus encoding contains bits fromthe SILK and CELT
encoders, though these are not separable due to the use of a range

coder. A block diagram of the encoder is illustrated bel ow.
B S + Fomm e e o +
| Sanpl e | | SILK |------ +
+->| Rat e | --->| Encoder | \%
R + | | Conversion | | | +--------- +
| Optional | | +------------ + R + | Range
->| High-pass |[--+ | Encoder |[---->
| Filter I S e + | | Bit-
R + | | Del ay | | CELT | +--------- + stream
+->| Conpensation |-> Encoder | A
| | |------ +
S R +

Fi gure 20: QOpus Encoder

For a normal encoder where both the SILK and the CELT nodul es are

i ncl uded, an optiml encoder should sel ect which coding node to use
at run-tine depending on the conditions. |In the reference

i npl ementation, the frane size is selected by the application, but
the other configuration paraneters (nunber of channels, bandw dth,
node) are automatically selected (unless explicitly overridden by the
application) depending on the foll ow ng:

0 Requested bitrate

0 |Input sanpling rate

o Type of signal (speech vs. nusic)

o Frane size in use

The type of signal currently needs to be provided by the application
(though it can be changed in real-tine). An Qous encoder

i mpl ement ation could also do automatic detection, but since Opus is
an interactive codec, such an inplenentation would |ikely have to

either delay the signal (for non-interactive applications) or delay
the node switching decisions (for interactive applications).
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5.

1

When the encoder is configured for voice over |P applications, the
input signal is filtered by a high-pass filter to renpve the | owest
part of the spectrumthat contains little speech energy and may
contai n background noise. This is a second order Auto Regressive
Movi ng Average (i.e., with poles and zeros) filter with a cut-off
frequency around 50 Hz. In the future, a nusic detector nmay al so be
used to |l ower the cut-off frequency when the input signal is detected
to be nusic rather than speech.

Range Encoder

The range coder acts as the bit-packer for Qopus. It is used in three
di fferent ways: to encode

o Entropy-coded synbols with a fixed probability nodel using
ec_encode() (entenc.c),

0 Integers fromO to (2**M- 1) using ec_enc_uint() or ec_enc_bits()
(entenc.c),

0o Integers fromO to (ft - 1) (where ft is not a power of two) using
ec_enc_uint() (entenc.c).

The range encoder maintains an internal state vector conposed of the
four-tuple (val, rng, rem ext) representing the | ow end of the
current range, the size of the current range, a single buffered

out put byte, and a count of additional carry-propagating out put
bytes. Both val and rng are 32-bit unsigned integer values, remis a
byte value or less than 255 or the special value -1, and ext is an
unsigned integer with at least 11 bits. This state vector is
initialized at the start of each frame to the val ue

(0, 2**31, -1, 0). After encoding a sequence of synbols, the val ue
of rng in the encoder should exactly match the value of rng in the
decoder after decodi ng the sane sequence of synbols. This is a
powerful tool for detecting errors in either an encoder or decoder

i npl enentation. The value of val, on the other hand, represents
different things in the encoder and decoder, and is not expected to
mat ch.

The decoder has no analog for remand ext. These are used to perform
carry propagation in the renornmalization | oop below Each iteration
of this loop produces 9 bits of output, consisting of 8 data bits and
a carry flag. The encoder cannot deternine the final value of the
out put bytes until it propagates these carry flags. Therefore, the
ref erence inplenentation buffers a single non-propagating output byte
(i.e., one less than 255) in rem and keeps a count of additiona
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propagating (i.e., 255) output bytes in ext. An inplenentation may
choose to use any mat hematically equival ent schene to performcarry
propagati on.

5.1.1. Encoding Synbol s

The main encoding function is ec_encode() (entenc.c), which encodes
synbol k in the current context using the sanme three-tuple

(fI[k]l, fh[K], ft) as the decoder to describe the range of the synbo
(see Section 4.1).

ec_encode() updates the state of the encoder as follows. |If flI[Kk] is
greater than zero, then

rng
val =val +rng - --- * (ft - fl)
ft
rng
rng =--- * (fh - fl)
ft
O herw se, val is unchanged and
rng
rng =rng - --- * (fh - fl)

ft
The divisions here are integer division
5.1.1.1. Renormalization

After this update, the range is nornalized using a procedure very
simlar to that of Section 4.1.2.1, inplenmented by ec_enc_nornmalize()
(entenc.c). The follow ng process is repeated until rng > 2**23.
First, the top 9 bits of val, (val >>23), are sent to the carry
buffer, described in Section 5.1.1.2. Then, the encoder sets

val = (val <<8) & Ox7FFFFFFF
rng = rng<<8
5.1.1.2. Carry Propagation and Qutput Buffering
The function ec_enc_carry_out() (entenc.c) inplenents carry

propagati on and out put buffering. It takes, as input, a 9-bit
unsi gned value, c, consisting of 8 data bits and an additional carry
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bit. If c is equal to the value 255, then ext is sinply increnented,
and no other state updates are performed. Oherwise, let b = (¢c>>8)
be the carry bit. Then

o If the buffered byte remcontains a value other than -1, the
encoder outputs the byte (rem+ b). OQherwise, if remis -1, no
byte is output.

o If ext is non-zero, then the encoder outputs ext bytes -- all wth
a value of 0 if bis set, or 255 if b is unset -- and sets ext to
0.

O remis set to the 8 data bits

rem=c & 255
5.1.2. Aternate Encodi ng Met hods

The reference inplenentati on uses three additional encodi ng nethods

that are exactly equivalent to the above, but nmake assunptions and

sinplifications that allow for a nore efficient inplenmentation
5.1.2.1. ec_encode_bin()

The first is ec_encode_bin() (entenc.c), defined using the paraneter

ftb instead of ft. It is mathematically equivalent to calling

ec_encode() with ft = (1<<ftb), but it avoids using division
5.1.2.2. ec_enc_bit_logp()

The next is ec_enc_bit _logp() (entenc.c), which encodes a single

bi nary symbol. The context is described by a single paraneter, |ogp
which is the absolute value of the base-2 |ogarithm of the
probability of a "1". It is mathematically equivalent to calling

ec_encode() with the 3-tuple (fl[k] =0, fh[k] = (1<<logp) - 1,

ft = (1<<logp)) if kis 0 and with (fl[k] = (1<<logp) - 1,

fh[k] = ft = (1<<logp)) if kis 1. The inplenentation requires no
mul tiplications or divisions.

5.1.2.3. ec_enc_icdf()
The last is ec_enc_icdf() (entenc.c), which encodes a single binary

synbol with a tabl e-based context of up to 8 bits. This uses the
same icdf table as ec_dec_icdf() from Section 4.1.3.3. The function
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is mathematically equivalent to calling ec_encode() wth

fI[Kk] = (1<<ftb) - icdf[k-1] (or O if k ==0), fh[k] = (1<<ftb) -
icdf[k], and ft = (1<<ftb). This only saves a few arithmetic

operations over ec_encode_bin(), but it allows the encoder to use the

sane icdf tables as the decoder.

5.1.3. Encoding Raw Bits

The raw bits used by the CELT | ayer are packed at the end of the
buffer using ec_enc_bits() (entenc.c). Because the raw bits may
continue into the |l ast byte output by the range coder if there is
roomin the loworder bits, the encoder nust be prepared to nerge
these values into a single byte. The procedure in Section 5.1.5 does
this in a way that ensures both the range coded data and the raw bits
can be decoded successfully.

5.1.4. Encoding Uniformy Distributed Integers

The function ec_enc_uint() (entenc.c) encodes one of ft equiprobable
synbols in the range 0 to (ft - 1), inclusive, each with a frequency
of 1, where ft may be as large as (2**32 - 1). Like the decoder (see
Section 4.1.5), it splits up the value into a range coded synbol
representing up to 8 of the high bits, and, if necessary, raw bits
representing the renmi nder of the val ue.

ec_enc_uint() takes a two-tuple (t, ft), where t is the unsigned
integer to be encoded, 0 <=t < ft, and ft is not necessarily a power
of two. Let ftb =ilog(ft - 1), i.e., the nunber of bits required to
store (ft - 1) in tw's conplenent notation. |If ftb is 8 or |ess,
then t is encoded directly using ec_encode() with the three-tuple (t,
t + 1, ft).

If ftb is greater than 8, then the top 8 bits of t are encoded using
the three-tuple (t>>(ftb - 8), (t>>(ftb - 8)) + 1

((ft - 1)>>(ftb - 8)) + 1), and the remaining bits,

(t & ((1<<(ftb - 8)) - 1), are encoded as raw bits with
ec_enc_bits().

5.1.5. Finalizing the Stream

After all symbols are encoded, the stream nust be finalized by
outputting a value inside the current range. Let end be the unsigned
integer in the interval [val, val + rng) with the |argest nunber of
trailing zero bits, b, such that (end + (1<<b) - 1) is also in the
interval [val, val + rng). This choice of end allows the nmaxi num
nunber of trailing bits to be set to arbitrary values while stil
ensuring the range coded part of the buffer can be decoded correctly.
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Then, while end is not zero, the top 9 bits of end, i.e., (end>>23),
are passed to the carry buffer in accordance with the procedure in
Section 5.1.1.2, and end is updated via

end = (end<<8) & Ox7FFFFFFF

Finally, if the buffered output byte, rem is neither zero nor the
special value -1, or the carry count, ext, is greater than zero, then
9 zero bits are sent to the carry buffer to flush it to the output
buffer. When outputting the final byte fromthe range coder, if it
woul d overlap any raw bits already packed into the end of the output
buffer, they should be ORed into the sanme byte. The bit allocation
routines in the CELT | ayer should ensure that this can be done

wi t hout corrupting the range coder data so long as end is chosen as
descri bed above. |If there is any space between the end of the range
coder data and the end of the raw bits, it is padded with zero bits.
This entire process is inplenented by ec_enc_done() (entenc.c).

5.1.6. Current Bit Usage

The bit allocation routines in Qous need to be able to determine a
conservative upper bound on the nunber of bits that have been used to
encode the current frane thus far. This drives allocation decisions
and ensures that the range coder and raw bits will not overflow the
output buffer. This is conputed in the reference inplenentation to
whol e-bit precision by the function ec_tell () (entcode.h) and to
fractional 1/8th bit precision by the function ec_tell frac()
(entcode.c). Like all operations in the range coder, it nust be

i npl emented in a bit-exact manner, and it mnust produce exactly the
sanme val ue returned by the sane functions in the decoder after
decodi ng the sane synbol s.

5.2. S| LK Encoder

In many respects, the SILK encoder mirrors the SILK decoder descri bed
in Section 4.2. Details such as the quantization and range coder
tabl es can be found there, while this section describes the high-

| evel design choices that were nade. The di agram bel ow shows the
basi ¢ nmodul es of the SILK encoder.

Fom e e - + Fom e e e - + Fomm e e o +
| Sample | | Stereo | | SILK
------ >| Rat e |--->] Mxing |---> Core [---------->
| nput | Conver si on| | | | Encoder | Bitstream
[ T + E R + [ TS +

Fi gure 21: SILK Encoder
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5.2.1. Sanple Rate Conversion

The input signal’s sanpling rate is adjusted by a sanple rate
conversion nmodul e so that it matches the SILK internal sanpling rate.
The input to the sanple rate converter is delayed by a nunber of
sanpl es depending on the sanple rate ratio, such that the overal
delay is constant for all input and output sanple rates.

5.2.2. Stereo Mxing

The stereo mixer is only used for stereo input signals. It converts
a stereo left-right signal into an adaptive nid-side representation.
The first step is to conpute non-adaptive md-side signals as half
the sum and di fference between left and right signals. The side
signal is then nmininized in energy by subtracting a prediction of it

based on the md signal. This prediction works well when the left
and right signals exhibit |inear dependency, for instance, for an
anpl i tude-panned input signal. Like in the decoder, the prediction

coefficients are linearly interpolated during the first 8 ms of the
frame. The mid signal is always encoded, whereas the residual side
signal is only encoded if it has sufficient energy conpared to the
md signal’s energy. |If it has not, the "md_only flag" is set

wi t hout encoding the side signal

The predictor coefficients are coded regardl ess of whether the side
signal is encoded. For each frame, two predictor coefficients are
comput ed, one that predicts between | ow passed nmid and side channel s,
and one that predicts between hi gh-passed md and side channels. The
| owpass filter is a sinple three-tap filter and creates a del ay of
one sanple. The high-pass filtered signal is the difference between
the m d signal delayed by one sanple and the | ow passed signal
I nstead of explicitly conputing the high-passed signal, it is
conmputationally nore efficient to transformthe prediction
coefficients before applying themto the filtered md signal, as
fol | ows:

pred(n) LP(n) * wO + HP(n) * wl
LP(n) * w0 + (mid(n-1) - LP(n)) * wl
LP(n) * (w0 - wl) + md(n-1) * wl

where w0 and wl are the | ow pass and hi gh-pass prediction
coefficients, md(n-1) is the nd signal delayed by one sanple, LP(n)
and HP(n) are the | ow passed and hi gh-passed signals and pred(n) is
the prediction signal that is subtracted fromthe side signal
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What follows is a description of the core encoder and its conponents.

For simplicity,

the core encoder is referred to sinply as the encoder

in the remai nder of this section. An overview of the encoder is
given in Figure 22
+---+
R >| |
Foemmmmaa + Foemmmmaa + | |
| Voi ce | | | LTP | 12 | |
+-->| Activity |--+ +o-- - >| Scaling |----------- +--- -3
| | Detection| 3 | | | Control |<--+ | |
| A + | | Hoo-oooo-- + | |
| | | too-o-oo-- + | | |
| | | | Gai ns | | |
| | | +-->|Processor|---|---+--]---->] R
| | [ S N | a |
| \/ N R L D | n|
| Hoo-oooo - + ] e + | 9|
| | Pitch | | | |LSF [ N | e |
| +->| Analysis |---+ | | Quanti zer|---]|---|---]---->]
| | 4 1 | | 8 1 | | | Ef-->
| I LA N B + 0 | n| 2
| | | 9/\ 10| (N | ¢ |
| | | | \/ (R | o]
| | 4o + o e + 0 | d |
| | | Noise | +--|-->|Prediction|--+---|---|---->| e
| +->| Shaping |---|--+ [Analysis |7 | | | | r |
| | [Analysis |5 | | | I .
| e L B S + 0 |
| | | I\ (R |
| | oo R EEEEEEE + L1 |
| | | \/oN \/NT N | |
| | | o + NPEREEEEEES o]
| | | | | | Noi se [
R +-- - +-- - > Pre-filter|--------- >| Shapi ng | -->|
1 | | 6 | Quanti zation| 13 |
[ T + TR + +---+
1: Input speech signa
2: Range encoded bitstream
3: Voice activity estinmate
4: Pitch lags (per 5 ns) and voicing decision (per 20 ms)
5:  Noi se shaping quanti zation coefficients

Val i n,

Short-term synthesis and anal ysi s
noi se shaping coefficients (per 5 ns)
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- Long-term synt hesis and anal ysi s noi se
shapi ng coefficients (per 5 ns and for voiced speech only)
- Noise shaping tilt (per 5 ms)
- Quantizer gain/step size (per 5 ns)
6: Input signal filtered with analysis noise shaping filters
7. Short- and Long-Term Prediction coefficients
LTP (per 5 ns) and LPC (per 20 ns)
8: LSF quantization indices
9: LSF coefficients
10: Quanti zed LSF coefficients
11: Processed gains, and synthesis noise shape coefficients
12: LTP state scaling coefficient. Controlling error
propagati on / prediction gain trade-off
13: Quantized signa

Fi gure 22: Sl LK Core Encoder
5.2.3.1. Voice Activity Detection

The input signal is processed by a Voice Activity Detection (VAD)
algorithmto produce a neasure of voice activity, spectral tilt, and
signal -to-noise estimtes for each frane. The VAD uses a sequence of
hal f-band filterbanks to split the signal into four subbands
0...Fs/16, Fs/16...Fs/8, Fs/8...Fs/4, and Fs/4...Fs/2, where Fs is
the sanpling frequency (8, 12, 16, or 24 kHz). The |owest subband,
fromO - Fs/16, is high-pass filtered with a first-order noving
average (MA) filter (with transfer function H(z) = 1-z**(-1)) to
reduce the energy at the | owest frequencies. For each frame, the

si gnal energy per subband is conmputed. In each subband, a noise

| evel estimator tracks the background noise | evel and a Signal-to-
Noi se Ratio (SNR) value is conputed as the |l ogarithmof the ratio of
energy-to-noise level. Using these internediate variables, the
followi ng paraneters are calculated for use in other SILK nodul es

0 Average SNR. The average of the subband SNR val ues.
0 Snoot hed subband SNRs. Tenporally snpothed subband SNR val ues.

0 Speech activity level. Based on the average SNR and a wei ghted
average of the subband energies.

o Spectral tilt. A weighted average of the subband SNRs, with

positive weights for the | ow subbands and negative wei ghts for the
hi gh subbands.
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5.2.3.2. Pitch Analysis

The input signal is processed by the open |loop pitch estinmator shown

in Figure 23
Fom e oo - + - - +
| 2 x Down| | Tine- |
+->| sanpl i ng| ->| Correl at or | |
|| | | | 4
| [ + - mmm e oo + \/
| | 2 4o +
| | +-->| Speech |5
ELREEEEE L ERREE + | \/ | |Type  |->
| LPC | IDown | | RERREEEEE + | |
+->| Analysis | +->|sanple |-+------------- >| Ti me- | +------- +
| | | |[to 8 kHz| | Correlator|----------- >
IRSEEERREES LIRS + |__________ | 6
| | | | 3
| \/ | \/
| tmmmmmmaas + | tmmmmmm e +
| | Witening| | | Ti me- |
+>|Filter I e > Correlator|----------- >

=t
~

I nput signa

Lag candi dates from stage 1
Lag candi dates from stage 2
Correlation threshold

Voi ced/ unvoi ced fl ag

Pitch correlation

Pitch | ags

NOoORWNE

Fi gure 23: Bl ock Diagram of the Pitch Estimator

The pitch analysis finds a binary voi ced/ unvoiced classification
and, for franes classified as voiced, four pitch lags per franme --
one for each 5 ns subframe -- and a pitch correlation indicating the
periodicity of the signal. The input is first whitened using a

Li near Prediction (LP) whitening filter, where the coefficients are
conmput ed through standard Linear Predictive Coding (LPC) analysis.
The order of the whitening filter is 16 for best results, but is
reduced to 12 for nmedium conplexity and 8 for | ow conpl exity nodes.
The whitened signal is analyzed to find pitch lags for which the tine
correlation is high. The analysis consists of three stages for
reduci ng the conplexity:
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(o]

In the first stage, the whitened signal is downsanpled to 4 kHz
(from8 kHz), and the current frame is correlated to a signa

del ayed by a range of lags, starting froma shortest |ag
corresponding to 500 Hz, to a longest lag corresponding to 56 Hz.

The second stage operates on an 8 kHz signal (downsanpled from 12
16, or 24 kHz) and neasures tine correlations only near the |ags
corresponding to those that had sufficiently high correlations in
the first stage. The resulting correlations are adjusted for a
smal | bias towards short lags to avoid ending up with a nultiple
of the true pitch lag. The highest adjusted correlation is
conpared to a threshold dependi ng on

*  \Wether the previous franme was classified as voiced.
* The speech activity |evel
* The spectral tilt.

If the threshold is exceeded, the current frame is classified as
voi ced and the lag with the highest adjusted correlation is stored
for a final pitch analysis of the highest precision in the third
st age.

The | ast stage operates directly on the whitened input signal to
conmpute time correlations for each of the four subfranes

i ndependently in a narrow range around the lag w th highest
correlation fromthe second stage.

5.2.3.3. Noise Shaping Anal ysis

The noi se shaping analysis finds gains and filter coefficients used
in the pre-filter and noi se shaping quantizer. These paraneters are
chosen such that they will fulfill several requirenments

(0]

Val i n,

Bal anci ng quanti zation noise and bitrate. The quantization gains
deternmine the step size between reconstruction |levels of the
excitation signal. Therefore, increasing the quantization gain
anplifies quantization noise, but also reduces the bitrate by

| owering the entropy of the quantization indices.

Spectral shaping of the quantization noise; the noise shaping
quanti zer is capable of reducing quantization noise in sone parts
of the spectrumat the cost of increased noise in other parts

wi t hout substantially changing the bitrate. By shaping the noise
such that it follows the signal spectrum it becones |ess audible.
In practice, best results are obtained by naking the shape of the
noi se spectrumslightly flatter than the signal spectrum
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0 De-enphasi zing spectral valleys; by using different coefficients
in the analysis and synthesis part of the pre-filter and noise
shapi ng quantizer, the levels of the spectral valleys can be
decreased relative to the levels of the spectral peaks such as
speech formants and harmonics. This reduces the entropy of the
signal, which is the difference between the coded signal and the
guanti zation noise, thus |owering the bitrate.

o Mtching the levels of the decoded speech fornants to the |evels
of the original speech formants; an adjustnment gain and a first
order tilt coefficient are conputed to conpensate for the effect
of the noi se shaping quantization on the Ievel and spectral tilt.

/I o\ -
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| 7/ \\ -
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| / \ / \\ I\
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1. Input signal spectrum
2: De-enphasi zed and | evel matched spectrum
3: Quantization noi se spectrum

Fi gure 24: Noi se Shaping and Spectral De-enphasis Illustration

Fi gure 24 shows an exanple of an input signal spectrum(1l). After
de- enphasi s and | evel nmatching, the spectrum has deeper valleys (2).
The quanti zation noise spectrum (3) nore or less follows the input
signal spectrum while having slightly |Iess pronounced peaks. The
entropy, which provides a | ower bound on the bitrate for encoding the
excitation signal, is proportional to the area between the de-

enphasi zed spectrum (2) and the quantization noise spectrum (3).

Wt hout de-enphasis, the entropy is proportional to the area between
i nput spectrum (1) and quantization noise (3) -- clearly higher

The transformation frominput signal to de-enphasized signal can be
described as a filtering operation with a filter
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-1 Wana( z)
Hz) =G* (1-c_tilt*z ) * ---n---

havi ng an adjustment gain G a first order tilt adjustnent filter
with tilt coefficient c_tilt, and where

16 d

_ -k -L -k
Wana(z) = (1 - \ a_ana(k) * z )*(1 - z *\ b_ana(k) * z )

/ /

k=1 k=-d

is the analysis part of the de-enphasis filter, consisting of the
short-termshaping filter with coefficients a_ana(k) and the |ong-
termshaping filter with coefficients b_ana(k) and pitch lag L. The
paraneter d determ nes the nunmber of |long-termshaping filter taps.

Simlarly, but without the tilt adjustnent, the synthesis part can be
witten as

16 d

. -k -L -k
wsyn(z) = (1 - \ a_syn(k) *z )*(1 -z *\ b_syn(k) * z )

/ /

k=1 k=-d

Al'l noi se shaping paraneters are conputed and applied per subframe of
5 ms. First, an LPC analysis is performed on a wi ndowed signal bl ock
of 15 ns. The signal block has a | ook-ahead of 5 ns relative to the
current subfrane, and the window is an asymmetric sine wi ndow. The
LPC analysis is done with the autocorrelation nmethod, with an order
of between 8, in |lowest-conplexity node, and 16, for best quality.

Optionally, the LPC analysis and noi se shaping filters are warped by
replacing the delay elenents by first-order allpass filters. This

i ncreases the frequency resolution at |ow frequenci es and reduces it
at high ones, which better matches the hunman auditory system and

i mproves quality. The warped analysis and filtering cones at a cost
in conplexity and is therefore only done in higher conplexity nopdes.

The quanti zation gain is found by taking the square root of the
resi dual energy fromthe LPC analysis and nultiplying it by a val ue
i nversely proportional to the coding quality control paraneter and
the pitch correlation.
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Next, the two sets of short-term noi se shaping coefficients a_ana(k)
and a_syn(k) are obtained by applying different anmounts of bandwi dth
expansion to the coefficients found in the LPC analysis. This
bandwi dt h expansi on noves the roots of the LPC pol ynomi al towards the
origin, using the formulas

k
a(k)*g_ana and

a_ana(k)

k
a_syn(k) = a(k)*g_syn

where a(k) is the k’th LPC coefficient, and the bandw dth expansi on
factors g _ana and g_syn are cal cul ated as

g_ana = 0.95 - 0.01*C and

g_syn = 0.95 + 0.01*C
where Cis the coding quality control paraneter between 0 and 1
Appl yi ng nore bandw dth expansion to the analysis part than to the
synthesis part gives the desired de-enphasis of spectral valleys in

bet ween formants.

The | ong-term shaping is applied only during voiced franes. It uses
a three-tap filter, described by

b_ana F ana * [0.25, 0.5, 0.25] and

b _syn F syn * [0.25, 0.5, 0.25].

For unvoi ced franes, these coefficients are set to 0. The
multiplication factors F_ana and F_syn are chosen between 0 and 1
dependi ng on the coding quality control parameter, as well as the
calcul ated pitch correl ation and snoot hed subband SNR of the | owest
subband. By having F _ana less than F_syn, the pitch harnonics are
enphasi zed relative to the valleys in between the harnonics.
The tilt coefficient c_tilt is for unvoiced frames chosen as
c_tilt = 0.25

and as

c_tilt = 0.25 + 0.2625 * V

for voiced franes, where Vis the voice activity |level between 0 and
1
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The adjustnment gain G serves to correct any level msnatch between
the original and decoded signals that might arise fromthe noise
shapi ng and de-enphasis. This gain is conputed as the ratio of the
prediction gain of the short-term analysis and synthesis filter
coefficients. The prediction gain of an LPC synthesis filter is the
square root of the output energy when the filter is excited by a
unit-energy inpulse on the input. An efficient way to conpute the
prediction gain is by first conputing the reflection coefficients
fromthe LPC coefficients through the step-down algorithm and
extracting the prediction gain fromthe reflection coefficients as

K
- 2 -0.5

predGain = ([ | 1- (r_k) )
k=1

where r_k is the k’th reflection coefficient.

Initial values for the quantization gains are conputed as the square
root of the residual energy of the LPC analysis, adjusted by the
coding quality control paraneter. These quantization gains are |ater
adj usted based on the results of the prediction analysis.

5.2.3.4. Prediction Analysis

The prediction analysis is perforned in one of two ways dependi ng on
how the pitch estimator classified the frame. The processing for

voi ced and unvoi ced speech is described in Section 5.2.3.4.1 and
Section 5.2.3.4.2, respectively. Inputs to this function include the
pre-whitened signal fromthe pitch estimator (see Section 5.2.3.2).

5.2.3.4.1. Voiced Speech

For a frame of voiced speech, the pitch pulses will remain dom nant
in the pre-whitened input signal. Further whitening is desirable as
it leads to higher quality at the sane available bitrate. To achieve
this, a Long-Term Prediction (LTP) analysis is carried out to
estimate the coefficients of a fifth-order LTP filter for each of
four subfranes. The LTP coefficients are quantized using the method
described in Section 5.2.3.6, and the quantized LTP coefficients are
used to conpute the LTP residual signal. This LTP residual signal is
the input to an LPC anal ysis where the LPC coefficients are estinated
using Burg’'s nethod [ BURG, such that the residual energy is

m ninized. The estimated LPC coefficients are converted to a Line
Spectral Frequency (LSF) vector and quantized as described in

Section 5.2.3.5. After quantization, the quantized LSF vector is
converted back to LPC coefficients using the full procedure in
Section 4.2.7.5. By using quantized LTP coefficients and LPC
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coefficients derived fromthe quantized LSF coefficients, the encoder
remains fully synchronized with the decoder. The quantized LPC and
LTP coefficients are also used to filter the input signal and nmeasure
resi dual energy for each of the four subfranes.

5.2.3.4.2. Unvoi ced Speech

For a speech signal that has been classified as unvoiced, there is no
need for LTP filtering, as it has already been deternined that the
pre-whitened i nput signal is not periodic enough within the all owed
pitch period range for LTP analysis to be worth the cost in ternms of
conplexity and bitrate. The pre-whitened input signal is therefore
di scarded, and, instead, the input signal is used for LPC anal ysis
using Burg’'s nmethod. The resulting LPC coefficients are converted to
an LSF vector and quantized as described in the follow ng section.
They are then transforned back to obtain quantized LPC coefficients,
which are then used to filter the input signal and neasure residua
energy for each of the four subfranes.

5.2.3.4.2.1. Burg s Mthod

The main purpose of linear prediction in SILKis to reduce the
bitrate by minimzing the residual energy. At |least at high
bitrates, perceptual aspects are handl ed i ndependently by the noise
shaping filter. Burg's nethod is used because it provides higher
prediction gain than the autocorrel ati on nethod and, unlike the
covari ance nmethod, produces stable filters (assum ng nunerical errors
don't spoil that). SILK s inplenmentation of Burg’s nmethod is al so
conmput ationally faster than the autocovariance nethod. The

i npl enentation of Burg's nethod differs fromtraditiona

i mpl enentations in tw aspects. The first difference is that it
operates on autocorrelations, sinilar to the Schur al gorithm[SCHUR],
but with a sinple update to the autocorrel ations after finding each
reflection coefficient to make the result identical to Burg’ s nethod.
This brings down the conplexity of Burg’s nethod to near that of the
aut ocorrel ation method. The second difference is that the signal in
each subfrane is scaled by the inverse of the residual quantization
step size. Subframes with a snall quantization step size will, on
average, spend nore bits for a given anount of residual energy than
subframes with a large step size. Wthout scaling, Burg s nethod
mnimzes the total residual energy in all subfranes, which doesn’t
necessarily mninize the total nunber of bits needed for coding the
quanti zed residual. The residual energy of the scaled subfranes is a
better neasure for that nunmber of bits.
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5.2.3.5. LSF Quantization

Unl i ke many ot her speech codecs, SILK uses variable bitrate coding
for the LSFs. This inproves the average rate-distortion (R-D) trade-
of f and reduces outliers. The variable bitrate coding mninzes a

| i near conbination of the weighted quantization errors and the
bitrate. The weights for the quantization errors are the |nverse

Har moni ¢ Mean Wei ghting (I HMWY function proposed by Laroia et al

(see [LARO A- 1 CASSP]). These weights are referred to here as Laroia
wei ght s.

The LSF quantizer consists of two stages. The first stage is an
(unwei ght ed) vector quantizer (VQ, with a codebook size of 32
vectors. The quantization errors for the codebook vector are sorted,
and for the N best vectors a second stage quantizer is run. By
varying the nunber N, a trade-off is nade between R-D perfornmance and
conmput ati onal efficiency. For each of the N codebook vectors, the
Laroi a wei ghts corresponding to that vector (and not to the input
vector) are calculated. Then, the residual between the input LSF
vector and the codebook vector is scaled by the square roots of these
Laroia weights. This scaling partially normalizes error sensitivity
for the residual vector so that a uniformquantizer with fixed step
sizes can be used in the second stage wi thout too nuch perfornmance
loss. Additionally, by scaling with Laroia weights deternined from
the first-stage codebook vector, the process can be reversed in the
decoder.

The second stage uses predictive del ayed deci si on scal ar

quanti zation. The quantization error is weighted by Laroia weights
determ ned fromthe LSF input vector. The predictor nmultiplies the
previ ous quantized residual value by a prediction coefficient that
depends on the vector index fromthe first stage VQ and on the
location in the LSF vector. The prediction is subtracted fromthe
LSF residual value before quantizing the result and is added back
afterwards. This subtraction can be interpreted as shifting the
quanti zation levels of the scalar quantizer, and as a result the
quanti zation error of each val ue depends on the quantizati on decision
of the previous value. This dependency is exploited by the del ayed
deci si on nechanismto search for a quantization sequency w th best
R-D performance with a Viterbi-like algorithm[VITERBI]. The

quanti zer processes the residual LSF vector in reverse order (i.e.

it starts with the highest residual LSF value). This is done because
the prediction works slightly better in the reverse direction
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The quanti zation index of the first stage is entropy coded. The
guanti zati on sequence fromthe second stage is al so entropy coded,
where for each elenent the probability table is chosen dependi ng on
the vector index fromthe first stage and the | ocation of that

el emrent in the LSF vector

5.2.3.5.1. LSF Stabilization

If the input is stable, finding the best candidate usually results in
a quanti zed vector that is also stable. Because of the two-stage
approach, however, it is possible that the best quantization
candidate is unstable. The encoder applies the sane stabilization
procedure applied by the decoder (see Section 4.2.7.5.4) to ensure
the LSF paraneters are within their valid range, increasingly sorted,
and have mi ni mum di stances between each other and the border val ues.

5.2.3.6. LTP Quantization

For voiced frames, the prediction analysis described in

Section 5.2.3.4.1 resulted in four sets (one set per subframe) of
five LTP coefficients, plus four weighting matrices. The LTP
coefficients for each subframe are quantized using entropy
constrai ned vector quantization. A total of three vector codebooks
are available for quantization, with different rate-distortion trade-
offs. The three codebooks have 10, 20, and 40 vectors and average
rates of about 3, 4, and 5 bits per vector, respectively.
Consequently, the first codebook has | arger average quantization
distortion at a lower rate, whereas the | ast codebook has snall er
average quantization distortion at a higher rate. Gven the

wei ghting matrix WIltp and LTP vector b, the weighted rate-distortion
measure for a codebook vector cb i with rate r_i is give by

RD=u* (b-chi) * WItp* (b - cbi) +r_i

where u is a fixed, heuristically determ ned paraneter bal ancing the
distortion and rate. Wich codebook gives the best performance for a
gi ven LTP vector depends on the weighting matrix for that LTP vector
For exanple, for a low valued Wltp, it is advantageous to use the
codebook with 10 vectors as it has a |l ower average rate. For a large
Wltp, on the other hand, it is often better to use the codebook with
40 vectors, as it is nore likely to contain the best codebook vector
The weighting matrix WItp depends nostly on two aspects of the input
signal. The first is the periodicity of the signal; the nore
periodic, the larger Wltp. The second is the change in signa

energy in the current subframe, relative to the signal one pitch |ag
earlier. A decaying energy leads to a larger Wltp than an

i ncreasing energy. Both aspects fluctuate relatively slowy, which
causes the Wltp natrices for different subframes of one frane often
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to be simlar. Because of this, one of the three codebooks typically
gi ves good performance for all subframes. Therefore, the codebook
search for the subframe LTP vectors is constrained to only allow
codebook vectors to be chosen fromthe sanme codebook, resulting in a
rate reduction.

To find the best codebook, each of the three vector codebooks is used
to quantize all subframe LTP vectors and produce a conbi ned wei ghted
rate-distortion nmeasure for each vector codebook. The vector
codebook with the | owest conbined rate-distortion over all subfranes
is chosen. The quantized LTP vectors are used in the noi se shaping
quanti zer, and the index of the codebook plus the four indices for
the four subfrane codebook vectors are passed on to the range
encoder .

5.2.3.7. Pre-filter

In the pre-filter, the input signal is filtered using the spectra
val | ey de-enphasis filter coefficients fromthe noi se shaping

anal ysis (see Section 5.2.3.3). By applying only the noise shaping
analysis filter to the input signal, it provides the input to the
noi se shapi ng quanti zer.

5.2.3.8. Noise Shaping Quantizer

The noi se shapi ng quantizer independently shapes the signal and
codi ng noi se spectra to obtain a perceptually higher quality at the
same bitrate.

The pre-filter output signal is nultiplied with a conpensation gain G
conputed in the noi se shaping analysis. Then, the output of a
synthesis shaping filter is added, and the output of a prediction
filter is subtracted to create a residual signal. The residua
signal is multiplied by the inverse quantized quantization gain from
t he noi se shaping analysis and input to a scalar quantizer. The
quanti zation indices of the scalar quantizer represent a signal of
pul ses that is input to the pyranm d range encoder. The scal ar
quantizer also outputs a quantization signal, which is multiplied by
the quanti zed quantization gain fromthe noise shaping analysis to
create an excitation signal. The output of the prediction filter is
added to the excitation signal to formthe quantized output signa
y(n). The quantized output signal y(n) is input to the synthesis
shapi ng and prediction filters.
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Optionally, the noise shaping quantizer operates in a del ayed
decision node. In this node, it uses a Viterbi algorithmto keep
track of nultiple rounding choices in the quantizer and select the
best one after a delay of 32 sanples. This inproves the rate/

di stortion performance of the quanti zer

5.2.3.9. Constant Bitrate Mde

SI LK was designed to run in variable bitrate (VBR) nbde. However,
the reference inplenentation al so has a constant bitrate (CBR) node
for SILK. In CBR node, SILK will attenpt to encode each packet with
no nore than the allowed nunber of bits. The Opus w apper code then
pads the bitstreamif any unused bits are left in SILK node, or it
encodes the high band with the remnaining nunber of bits in Hybrid
node. The nunber of payload bits is adjusted by changing the

quanti zation gains and the rate/distortion trade-off in the noise
shapi ng quantizer, in an iterative |oop around the noi se shapi ng
quanti zer and entropy coding. Conpared to the SILK VBR node, the CBR
node has | ower audio quality at a given average bitrate and has

hi gher conput ational conplexity.

5.3. CELT Encoder

Most of the aspects of the CELT encoder can be directly derived from
the description of the decoder. For exanple, the filters and
rotations in the encoder are sinply the inverse of the operation
performed by the decoder. Sinmilarly, the quantizers generally
optinmize for the nean square error (because noise shaping is part of
the bitstreamitself), so no special search is required. For this
reason, only the less straightforward aspects of the encoder are
descri bed here.

5.3. 1. Pitch Pre-filter

The pitch pre-filter is applied after the pre-enphasis. It is
applied in such a way as to be the inverse of the decoder’s post-
filter. The main non-obvious aspect of the pre-filter is the

sel ection of the pitch period. The pitch search should be optimn zed
for the following criteria:

0 continuity: it is inportant that the pitch period does not change
abruptly between franmes; and

o avoidance of pitch nultiples: when the period used is a multiple

of the real period (lower frequency fundanental), the post-filter
| oses nost of its ability to reduce noise
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5.3.2. Bands and Nornmalization

The MDCT output is divided into bands that are designed to match the
ear’s critical bands for the smallest (2.5 ns) frame size. The

| arger franme sizes use integer nultiples of the 2.5 ns layout. For
each band, the encoder conputes the energy that will later be
encoded. Each band is then nornalized by the square root of the
*unquanti zed* energy, such that each band now fornms a unit vector X
The energy and the normalization are conputed by

comput e_band_energi es() and normal i se_bands() (bands.c),
respectively.

5.3.3. Energy Envel ope Quantization

Energy quanti zation (both coarse and fine) can be easily understood
fromthe decoding process. For all useful bitrates, the coarse
quanti zer always chooses the quantized | og energy val ue that
mnimzes the error for each band. Only at very low rate does the
encoder allow larger errors to ninimze the rate and avoid using nore
bits than are avail able. When the available CPU requirements all ow
it, it is best to try encoding the coarse energy both with and

wi thout inter-frame prediction such that the best prediction node can
be selected. The optiml node depends on the coding rate, the
available bitrate, and the current rate of packet |oss.

The fine energy quantizer always chooses the quantized | og energy
val ue that minimnmzes the error for each band because the rate of the
fine quantization depends only on the bit allocation and not on the
val ues that are coded

5.3.4. Bit Alocation
The encoder must use exactly the sane bit allocation process as used
by the decoder and described in Section 4.3.3. The three mechani sns
that can be used by the encoder to adjust the bitrate on a frame-by-
frame basis are band boost, allocation trim and band ski pping
5.3.4.1. Band Boost
The reference encoder nmakes a decision to boost a band when the
energy of that band is significantly higher than that of the
nei ghboring bands. Let E j be the | og-energy of band j, we define
Dj =2*Ej - Ej-1- Ej+1

The allocation of band j is boosted once if Dj > t1 and twice if D j
> t2. For LMk=1, t1=2 and t2=4, while for LMW1, t1=3 and t2=5.
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5.3.4.2. Alocation Trim

The allocation trimis a value between 0 and 10 (inclusively) that
controls the allocation balance between the | ow and hi gh frequenci es.
The encoder starts with a safe "default” of 5 and deviates fromthat
default in tw different ways. First, the trimcan deviate by +/ - 2
dependi ng on the spectral tilt of the input signal. For signals with
nore | ow frequencies, the trimis increased by up to 2, while for
signals with nore high frequencies, the trimis decreased by up to 2.
For stereo inputs, the trimvalue can be decreased by up to 4 when
the inter-channel correlation at |ow frequency (first 8 bands) is

hi gh.

5.3.4.3. Band Ski pping

The encoder uses band skipping to ensure that the shape of the bands
is only coded if there is at least 1/2 bit per sanple avail able for
the PVQ If not, then no bit is allocated and folding is used
instead. To ensure continuity in the allocation, sone anount of
hysteresis is added to the process, such that a band that received
PVQ bits in the previous frame only needs 7/16 bit/sanple to be coded
for the current frane, while a band that did not receive PVQ bits in
the previous franes needs at |east 9/16 bit/sanple to be coded.

5.3.5. Stereo Decisions

Because CELT applies nid-side stereo coupling in the nornalized
domain, it does not suffer frominportant stereo i mage probl ens even
when the two channels are conpletely uncorrelated. For this reason
it is always safe to use stereo coupling on any audio franme. That
being said, there are sone franes for which dual (independent) stereo
is still nmore efficient. This decision is made by conparing the
estinmated entropy with and wi thout coupling over the first 13 bands,
taking into account the fact that all bands with nore than two MDCT
bins require one extra degree of freedom when coded in md-side. Let
L1 ns and L1 |Ir be the Ll1-normof the mid-side vector and the L1-norm
of the left-right vector, respectively. The decision to use m d-side
is mde if and only if

where bins is the nunber of MDCT bins in the first 13 bands and E is
t he nunber of extra degrees of freedomfor mid-side coding. For
LM>1, E=13, otherw se E=5.
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The reference encoder decides on the intensity stereo threshold based
on the bitrate alone. After taking into account the frane size by
subtracting 80 bits per frame for coarse energy, the first band using
intensity coding is as follows:

Fom e e e oo oo B S +
| bitrate (kbit/s) | start band

o e a oo R +
| <35 | 8

| | |
| 35-50 | 12

| | |
| 50- 68 | 16

| | |
| 84-84 | 18

| | |
| 84-102 | 19

| | |
| 102-130 | 20

| | |
| >130 | disabled
e Fomm e e e o - +

Tabl e 66: Thresholds for Intensity Stereo
5.3.6. Tine-Frequency Decision

The choice of tine-frequency resolution used in Section 4.3.4.5 is
based on R-D optim zation. The distortion is the L1-norm (sum of
absol ute val ues) of each band after each TF resol ution under
consideration. The L1 normis used because it represents the entropy
for a Laplacian source. The nunber of bits required to code a change
in TF resolution between two bands is higher than the cost of having
those two bands use the same resolution, which is what requires the
R-D optimization. The optimal decision is conmputed using the Viterbi
algorithm See tf _analysis() in celt/celt.c

5.3.7. Spreading Val ues Deci sion

The choi ce of the spreading value in Table 59 has an inpact on the
nature of the coding noise introduced by CELT. The larger the f_r
val ue, the lower the inpact of the rotation, and the nore tonal the
codi ng noise. The nore tonal the signal, the nore tonal the noise
shoul d be, so the CELT encoder deternines the optinmal value for f_r
by estinmating how tonal the signal is. The tonality estimate is
based on discrete pdf (4-bin histogram) of each band. Bands that
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have a | arge nunber of snmall val ues are considered nore tonal and a
decision is nade by conbining all bands with nore than 8 sanpl es
See spreadi ng_decision() in celt/bands.c.

5.3.8. Spherical Vector Quantization

CELT uses a Pyramid Vector Quantizer (PVQ [PVQ@ for quantizing the
details of the spectrumin each band that have not been predicted by
the pitch predictor. The PVQ codebook consists of all sunms of K
signed pulses in a vector of N sanples, where two pul ses at the sane
position are required to have the sane sign. Thus, the codebook

i ncludes all integer codevectors y of N dinmensions that satisfy
sum(abs(y(j))) = K

I n bands where there are sufficient bits allocated, PVQis used to
encode the unit vector that results fromthe normalization in
Section 5.3.2 directly. Gven a PVQ codevector y, the unit vector X
is obtained as X = y/||y||, where ||.|| denotes the L2 norm

5.3.8.1. PVQ Search

The search for the best codevector y is performed by al g _quant ()
(vqg.c). There are several possible approaches to the search, with a
trade-of f between quality and conplexity. The nethod used in the
reference inpl enentati on conputes an initial codeword yl by

proj ecting the nornalized spectrum X onto the codebook pyram d of K-1
pul ses:

y0 = truncate_towards_zero( (K-1) * X/ sun(abs(X)))

Depending on N, K and the input data, the initial codeword y0 may
contain fromO to K-1 non-zero values. All the renmining pul ses,
with the exception of the last one, are found iteratively with a
greedy search that mnimzes the normalized correl ati on between y and
X

-
J=-X*y [/l [|lyll

The search described above is considered to be a good trade-off

bet ween quality and conputational cost. However, there are other
possi bl e ways to search the PVQ codebook and the inpl enenters MAY use
any other search nethods. See alg quant() in celt/vqg.c.
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5.3.8.2. PVQ Encodi ng
The vector to encode, X, is converted into an index i such that
0 <=i <V(NK) as follows. Let i =0 and k = 0. Then, for
j = (N- 1) down to O, inclusive, do:
1. If k>0, set i =i + (VM(Nj-1,k-1) + V(Nj,h k-1))/2.

2. Set k = k + abs(X[j]).

3. If Xj] <0, set i =i + (V(Nj-1,k) + V(Nj, k))/2.
The index i is then encoded using the procedure in Section 5.1.4 with
ft = V(NK).

6. Conformance

It is our intention to allow the greatest possible choice of freedom
in inplementing the specification. For this reason, outside of the
exceptions noted in this section, conformance is defined through the
reference inplenentation of the decoder provided in Appendix A

Al t hough this docurment includes a prose description of the codec,
shoul d the description contradict the source code of the reference

i npl enentation, the latter shall take precedence.

Conpliance with this specification neans that, in addition to
followi ng the normative keywords in this docunent, a decoder’s output
MUST al so be within the threshol ds specified by the opus_conpare.c
tool (included with the code) when conpared to the reference

i mpl enentation for each of the test vectors provided (see

Appendi x A 4) and for each output sanpling rate and channel count
supported. In addition, a conpliant decoder inplenentation MJST have
the same final range decoder state as that of the reference decoder
It is therefore RECOWENDED that the decoder inplenent the same
functional behavior as the reference. A decoder inplenmentation is
not required to support all output sanpling rates or all output
channel counts.

6.1. Testing

Using the reference code provided in Appendix A a test vector can be
decoded with

opus_denp -d <rate> <channel s> testvectorX bit testX out

where <rate> is the sanpling rate and can be 8000, 12000, 16000,
24000, or 48000, and <channels> is 1 for nono or 2 for stereo.
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If the range decoder state is incorrect for one of the frames, the
decoder will exit with "Error: Range coder state nismatch between
encoder and decoder". |f the decoder succeeds, then the output can
be conpared with the "reference" output with

opus_conpare -s -r <rate> testvectorX dec testX out
for stereo or

opus_conpare -r <rate> testvector X dec testX out
for nono.

In addition to indicating whether the test vector conparison passes,
t he opus_conpare tool outputs an "Qpus quality netric" that indicates
how well the tested decoder matches the reference inplenentation. A
quality of O corresponds to the passing threshold, while a quality of
100 is the highest possible value and neans that the output of the
tested decoder is identical to the reference inplenentation. The
passing threshold (quality 0) was calibrated in such a way that it
corresponds to additive white noise with a 48 dB SNR (sinilar to what
can be obtained on a cassette deck). It is still possible for an

i npl ementation to sound very good with such a | ow quality measure
(e.g., if the deviation is due to inaudible phase distortion), but
unless this is verified by listening tests, it is RECOVENDED t hat

i mpl enent ati ons achieve a quality above 90 for 48 kHz decoding. For
other sanpling rates, it is normal for the quality netric to be | ower
(typically, as low as 50 even for a good inplenentation) because of
harm ess mismatch with the delay and phase of the internal sanpling
rate conversion.

On PCsSI X environments, the run_vectors.sh script can be used to
verify all test vectors. This can be done with

run_vectors.sh <exec path> <vector path> <rate>

where <exec path> is the directory where the opus_deno and
opus_conpare executables are built and <vector path> is the directory
containing the test vectors.

6.2. Opus Custom

Qpus Customis an OPTIONAL part of the specification that is defined
to handl e special sanple rates and franme rates that are not supported
by the main Qpus specification. Use of Opus Customis di scouraged
for all but very special applications for which a frane size
different from=2.5, 5 10, or 20 ns is needed (for either conplexity
or latency reasons). Because Cpus Customis optional, streans
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encoded usi ng Opus Custom cannot be expected to be decodabl e by al
Qopus inplementations. Also, because no in-band nechani smexists for
specifying the sanpling rate and frame size of Cpus Custom streans,
out -of -band signaling is required. In Qous Custom operation, only
the CELT layer is available, using the opus_custom* function calls
i n opus_custom h.

7. Security Considerations

Li ke any ot her audi o codec, Opus should not be used with insecure
ci phers or cipher-nodes that are vul nerable to known pl ai nt ext
attacks. In addition to the zeros used in Opus padding, digita
silence frames generate predictable conpressed results and the TOC
byte nmay have an easily predictabl e val ue.

| mpl enent ati ons of the Opus codec need to take appropriate security
consi derations into account, as outlined in [DOS]. It is extrenely
i nportant for the decoder to be robust agai nst nmalicious payl oads.
Mal i ci ous payl oads nust not cause the decoder to overrun its

al l ocated nmenory or to take an excessive amount of resources to
decode. Although problems in encoders are typically rarer, the sane
applies to the encoder. Malicious audio streans nmust not cause the
encoder to m sbehave because this would allow an attacker to attack
transcodi ng gat eways.

The reference inpl enentati on contains no known buffer overfl ow or
cases where a specially crafted packet or audi o segnent could cause a
significant increase in CPU |l oad. However, on certain CPU
architectures where denormalized floating-point operations are nuch
sl ower than normal floating-point operations, it is possible for sonme
audio content (e.g., silence or near silence) to cause an increase in
CPU | oad. Denormals can be introduced by reordering operations in
the conpiler and depend on the target architecture, so it is
difficult to guarantee that an inplenmentation avoids them For
architectures on which denormals are probl ematic, adding very smal
floating-point offsets to the affected signals to prevent significant
nunbers of denornalized operations is RECOMWENDED. Alternatively, it
is often possible to configure the hardware to treat denormals as
zero (DAZ). No such issue exists for the fixed-point reference

i mpl enent ati on.

The reference inplenentation was validated in the follow ng
condi tions:

1. Sending the decoder valid packets generated by the reference

encoder and verifying that the decoder’s final range coder state
mat ches that of the encoder.
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2. Sending the decoder packets generated by the reference encoder
and then subjected to random corruption.

3. Sending the decoder random packets.

4. Sending the decoder packets generated by a version of the
ref erence encoder nodified to nmake random codi ng deci si ons
(internal fuzzing), including node switching, and verifying that
the range coder final states natch

In all of the conditions above, both the encoder and the decoder were
run inside the Valgrind [ VALGRIND] nenory debugger, which tracks
reads and wites to invalid nenory regions as well as the use of
uninitialized nenory. There were no errors reported on any of the
tested conditions.
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Appendi x A,  Reference | npl enentation

Thi s appendi x contains the conplete source code for the reference

i npl ement ati on of the Opus codec witten in C By default, this

i npl ementation relies on floating-point arithmetic, but it can be
conpiled to use only fixed-point arithnetic by defining the

FI XED_ PO NT nmacro. The normative behavior is defined as the out put
using the floating-point configuration. Information on building and
using the reference inplenentation is available in the README file.

The inplementation can be conpiled with either a C89 or a C99
conpiler. It is reasonably optim zed for nost platforns such that
only architecture-specific optim zations are likely to be useful
The Fast Fourier Transform (FFT) [FFT] used is a slightly nodified
version of the KISS-FFT library, but it is easy to substitute any
other FFT library.

Wil e the reference inplenentation does not rely on any _undefi ned
behavi or _ as defined by C89 or C99, it relies on comon
_impl ement ati on-defi ned behavior_ for two’'s conpl ement architectures:
o0 Right shifts of negative values are consistent with two’s
conpl enent arithnmetic, so that a>>b is equivalent to
floor(al(2**h)),

o For conversion to a signed integer of N bits, the value is reduced
nmodul o 2**N to be within range of the type,

o The result of integer division of a negative value is truncated
towards zero, and

0 The conpiler provides a 64-bit integer type (a C99 requirenent
which is supported by nost C89 conpilers).

Inits current form the reference inplenmentation also requires the
followi ng architectural characteristics to obtain acceptable

per f or mance:

o Two’s conplenent arithnetic,

0 At least a 16 bit by 16 bit integer multiplier (32-bit result),
and

0o At least a 32-bit adder/accunul ator.
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A. 1. Extracting the Source

The conpl ete source code can be extracted fromthis docunment, by
running the followi ng command |ine:

o cat rfc6716.txt | grep "™\ \ \ ### | sed -e 's/...###//’ | basebs
--decode > opus-rfc6716.tar.gz

o tar xzvf opus-rfc6716.tar. gz
o cd opus-rfc6716
o make

On systens where the provided Makefil e does not work, the foll ow ng
command line may be used to conpile the source code

0 cc - -g -0 opus_deno src/opus_deno.c ‘cat *.nk | grep -v fixed
sed -e 's/.*=//" -e "s/\\\\//'" -DOPUS BU LD -1linclude -lcelt
-lsilk -Isilk/float -DUSE_ALLOCA -Drestrict= -Im

On systens where the base64 utility is not present, the follow ng
conmands can be used i nstead:

o cat rfc6716.txt | grep "~ \ \ ### | sed -e 's/...### /" >
opus. b64

0 openssl base64 -d -in opus.b64 > opus-rfc6716.tar.gz

The SHA1 hash of the opus-rfc6716.tar.gz file is
86a927223e73d2476646a1b933f cd3f f f b6ecc8c.

A.2. Up-to-Date Inplenmentation

As of the time of publication of this menob, an up-to-date

i mpl enentation conformng to this RFCis available in a Gt
repository [OPUS-A T]. Releases and other resources are avail able at
[ OPUS- VEBSI TE] .  However, although that inplenentation is expected to
remain conformant with the RFC, it is the code in this docunent that
shall remain nornative

A. 3. Base64- Encoded Source Code

#H##HAS| AEeqQNVACA+xde3Pi xr Lf v/ kUf Xar EvDF20DHZr NJaj Hl WCe8LgJ 7t +65pSOL
##H# AXRWSEQPe52¢891v98x| SEI 8vMZ7kyqTi KHSAE93TO/ Pr +ehdRehf +hNzPG31f O
###V8/ zCcbP27dn/ Bs/ 2W +ulo7r p6d1Mogx29f HVf xv7NXcPbglL/ TIKvcX+bj J9m 0
#H##+p/ Ubus5THNH r qu/ WOQBI ZI +x/ Xzs| PqugF1Vf weqX9n/ 3TcBcPnj WiBVB99+70
###EFuhCqoyvl ShF/ pBGT5ai 1n 503LoH1+WDBoVBM YOW 9Mz ABC2z XI Ccz9+Z4Rx2
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###DMrEa82nDI M bkbzB7gogJD5nnW.f 55yKdt aOqgV4aWw6au9wAd48s9s+0y/ vA+
#HAWAXr TZk 3t pxpPr H WZ9hzKBh+| HnQt t duBW2z ZwHX3wnivit8 Oz auFAr Drre XD LI Z
###ADF 7TEni G Yr BxHPNnM_hsUl eo@\9rrhs/ AZwy CnRHQASI 4Hhj j sRVYr nPYBcvBG3OD
###r pDr gl Ot r Ng6Dek GAVAYQTRgOeC7oWeyf uf Wegx U ej 8M xbwQy Q1327 YVCYU2Nr

###Ypnt YxkM 8GCeWh1kn7huXf WEHOwWaY!l ZQya27d6j Qc BOHSGUXy Ci O +LBQO S2R
###D+4KkESVOOVIzbGY0S2Cgi MTPuHXv6JFOi 4Lj BpbJyvgMe WY J2Kwr | r r k5YDgz Nt

#H#W50zr 5IXP9aTOD+qHX Ubhy bbuwgg 1l CgMXTOc My cwonY5Qouj S21 JbDvmAYbt L63L
#HHAMARYIKXN2nSZXx YnooWPMGYi Gsj AYQFor mk4KEsehBWOxJj supCkQ WrHBTGpo
#H##UKVUANr oDnPj] AWIZeQLg5QIzxni bETcUD3sRKwhboTePUe67y Ge5dXx3Et x T60t n
###W ay8Czy MY/ 8yd wj / J90dXwSt VA6100Ch+oDBf B3f 9C7Vpt KEy 4+wf BKARoXBnT r

#H#H#aghXvXZTGMQ7zbxbnc4UCOBGMI5AK/ zzn3UNSb/ / nj +qdz+B8r E/ UDQNegNQQ 22
###1 uy Q 6DeHagKhi bgNt gj Jo42ZUAWOONC2210ow6x 2BC7P1W Sga9S+gog8YVXt Yv
###1LY6/ MIr ulSHXar r sj col1KFf Hwz VxghdHOB/ NG 3NAVI saagNdplt aMIK1lg71gj K
###t dl dgnzZzVb7czevZuusqggKl nl YQLBdpq/ akKt UEVcyaY6UBpDOnb5q4 Gy HaGDL7
###SkPFHWXI 04K61Aef yi Bdasp/ j 7AQPoRmyVNvoW FVYt Awi | FbJTGaKBOSGQOgz a6
###01 bgc DRUoNXr Nonmd NW/wr TYU7T20ex031khTyl j DsE4AVEWUOFD7Gshcj TeU2U7t D
###ZTAY9Ydqgr 1vCBr 5Bq6CMISRt cuP2ul xVNFBv8ANZFsgG3PZI uLl S8P6A7Mt VScT
###aG xxhASxbA+NOAWOWOhq7TaakvpNhR62i MUN6gm LCpVISsRSyp2ps61j ni KI MT
###0VTi p6oVI pct 84YE9RLgzWIVXxJaFsek1VboJNLnj Spgq7Unj 18l nBf yaz ALONMDN5I

###/ vl b4b/ zZMAH T8+rt eo54f +T4/ Pj F/ z3LT5vYI kA 2YJCAASCqy! xg4Mhl sDgd4U
###39gDsCLlYhqx Sy4sz3gK6Qyx4AFNKJI MRaX7 M4 C3k8DWjt EePxcQuJkk Sl COnsBXRJ
#H##vZAOvE vI2M ZLI H+EVe EghMIJwl9oDBkswB8ghnez 2g8WQOR7hGHLbGy JDXvs AZchm
###D7hMc NKHNOM t wdOhnz 2 ANCQy 5MMWWGht | e61hsNOH) wivk A+Cbr FOOJ XTPhHgV/ S
##H#N8TW Zd4hqGHYM gxpi ZqWmlK4/ Y4/ UJ5MEQOt Y21 aZYl GBa+YuEpXMk2ai Pl 4t

#H## L PFWYQXnLC2sbi 8SNf 4WGk6gZ3Ty MDgur +5+q5i Fb4L/ LMeOwz E7egZo9Lj 5X50K
###f In/ | eb4P2p/ uqnPQzuggZzgz88r s F/ r f r 2uJaz/ z2r nZ6+4P9v8Tk62CkBi KaB
###4d| NnbGA5PI JAADc CIQDt W ZXxAEQ gpHBwUqt KB8ATJI5At 3YQ60Ae0k Tl JEMDOMAT
#H#H#swR4apaQ.8Xj kwTYT5!1 AeOoShFpPzxFgHz k C7 CVHgHSOWPY MH | E2E+KAPt KEWCV
#H#HKQLs MUY aQ sJcUAf aW sCeUgTYS40ATOWRe EDBEEWAAF wgY8n9i FP7v1LDaB
###H 7EWDZhHs J+HBDnC5st YO+CCup9t UG Ve GNNXHGRNof aXpn1B6gaB2l 3t GvCml w
###vuWw Edl Jr AUvCaBKr PXnBWkONnVz YYc+/ VI AcQ+DE7xuvl Y/ CnBw Fi TQ F4AWDA(Q
###1 JJgCOEydz TFof HBS1+9zy/ bZMry8up9l ZZX17nRzBkz P+t 0oCB/ 12/ oi 81 r 4f wrK
###4uu/ oh+HUCROss6Dgx K/ XSr | 88P8aj d+Ug4Ev/ UG SI DHd2shyFN14bloal PqCNg
###QhD4Li Zr gnsoas9psLi | / ID6RGC dNWs Zy g+KVU3nD6Eh9Il j 1INggTa66u0i Taj i U
###hr oVQTWXEZBATJaDl zvCuN xM VZmHROTg/ u7b8YpsTU7aBhl EbMIkI dl scqazX+
###oVi | gdR HOxxM 5QC 5wP0Mbi Xax/ Bni S+qTX@&csi ggpXvHwdqqTLWKWFFuGuDF
###0AonNbj El T3xQaV/ As3AWECAXeP6 TFDzBQBULhQRIXSvf i +RA | AuYASMKYy H2W O
###gl U3nN+i Y1 SMZCEJIf dI 8U+yE6BI ugt 3QDbCOEz OVRQUQAChSA021 f 1pONBSANILT
###FWI FI W6 GNs Ymdpp46Yaei Q FgYl UPr z43Fgr ZnRExFs4xB3kf YFNwzbMBYFORV
###Ef uUUpEhgx9A7bYKGS9s/ CJ0zDCTk Cv U+A09GNYZA/ bgn9o9Wrt Zxy Opl Gu2AeR7C
###Lci xssKf RKqWBou+oCbhcHACGq) WKPH Bb9JDx+h6x4r RU/ VpPp VAW GuwnppuRM
###9bt Yuxf v/ ut 4N+zVuy NXHbAg9DAFs5kzpbx21 1 I ml zBgYTzYr oEGoJzvI WB+i VI X
#H#HAXW2RYEWX 2Mp59/ RoYXDr nf XTQEL6ZUf X ESbPYeDh Tl Pt p6a9CWDXAzbDgclLyqt 8
###cmbmV6 At VKVIBQ@Bz ONSHF noQNAWi j RYPt 700J1 x5WCCZKWASJ4ZLY Ej p3t pLwyl

###6j acTl i XyDRR6/ nCYz5] kXGTOC42vM nChCNGA 90YqgbzVglLbdaal pB6Z52k96suo
###xCauyQuj et 5) yul8H Apkd vakxvMJ nPmawnmryal f r SY2KgPk GuT4yBwgk406Q/

###5bpU0p+suP+i Ksi 3Eum2bE2udb X Yml3oux9r kWit yLI DI t Vos8LnMZDI y AOgX
###bMBR14Qe 041 FTOVB6 YXEQHF SPpUY+NYOr IMABBYqf t 2QIEJ+bl TPj D wuPENnOeCa
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###z1 hhNOcVUTA70/ udad423l +2VzpRoCuq7Pn0t 5NSksx HPwbTm Fdz OnHROOx30JG
###F5VKIRINt 6xj zB6Xdcj y+8s60j z7YGLVT8g6UDbBBTCCPRWILZI 9LRRL+70EecnW
###2CMI28RICY bTRHHUNAr i EToLj FubPTkDWHoi xt g7ywl9C6kC5Lr kTj Ol 8phVOB97
###2R7TRP/ vzY/ | dA2350YF2kyvBIl 1wpC5H4us PKQC+advwomC2YJGF2nl 91 0Zt sLczO
###hx Q TCTH8ggM HLz7qj dhoXLI RLZwnLGFg/ NC8P8j | OF7f opdl 10qZx3MCPTOgJY
###0LIEEEWYMBCV] GPc K5y bONNEAS2x HDPk RvQT9F0+0SZ0Sab5t | OpFI +Pgnl 040Ch
#HHWFUONAek P6S91 @Sn7g1lvHHUNS2Fk of SR4/ DbRPdf / +H1SWesgDoBRI V+aMAED7 SN
#H#CWIYNvdt vimre HObKW kuZF2qJ YyN2KGp4Edqg+eSdl pgf f oi t | gP3MPSKuLCoZv FUk
##H#N7W8JIs Xnl pODUM eQul ZondkuOf ppXt 8i +6xPt dZuui +cpOl TPwFcpld8o4xe2ze
###EePvOOAI hYhlecdK4r Upldgt AcsmHSYSUNOSK4AP/ i ZcDxTf aNnmedkWR4r vift LTo
###P3HN1y77v6ql2s| ZZv/ X6f Hpycv+r 2+0/ 6v YKCX2UUTHgL9u/ 5f YAAUdvnVKj V+2
###gL1s AXvZAvayBex| C9j LFr Dn3AKGQD4Ss8Ct QVOTY4k7ncY3ef +zr Vu8B/ G2ZMUhu
###CM +d1dNozx 8l R/ apPY8FNf ObLbw6KbJCr | kRSf ECDaCCnHCEdRPJ48f MBz Bl wM
###x c DATDPQIHPf CG248i 02wBelLi | DP1GHFUBTLj | u6r g2bDVOvwXf f QKSR+l 1uodF6
###sQ6/ | Ezj | Lvj ar sBE/ / 53kkOr O404L O8I NTqZf sULr 9z2vVS8n7ULy Xyt Lkt JyK9xP
#i#tkei | BFAWV3j 0z16cgX4f f IxmHoer hbgSVCC/ qS2Qr 98HsoCh5i Npot 1uVGr/Jz Xa
###gQaQvKO3Pr XwERgENhDMWkJr oLR2HhI k1JW/47hNvh0/ WCI Qoky 9VDqf ged YwK3yi
###| pFt UNSOdnoHe+!1 NVod6pBj 4MBcL1vOPZ0gS5¢cK8gnESI qdHz CUUFTF CqqA3yuBX
#H#HDUXOr +S/ L125nD4r y CQXOt p14+j COW CN1FeHDdKM v KG+qZL4LbPOANK88R4I S
#it#y| yd640eN7MAZx31zwf / SMOAX5JASFPzpl i ej t TVnj PEq+Zl EmdNI KVNRCXa7alLl
###sIRSAKGN6ENNYpg9DT7CIU3L3LveZ7gNLXsst vDUoOK2l KQ NQ puRL+pWEUFNKkuU
#H#wt Mu+HxHUgEK XCv/ Funf VXZA4ZXOx4TsPe20BqlGQ aQ f 1wx4i zI R6sj wZZeZt /
###b/ X7sbT86s8panFwou74QJa0r 9VAUTKI 71 INNs48W0V79U+dS7Uel e MNFJ ¢ 7WF+
###ax| Oni esMP5gK2cN+QRj | wa+VFV6UNUbZ6cf 09AmM+ezs Y6mwb2ehv ThbFVgWaq7B
###+TM +dVGKhFU+k SLFn/ CRRKI 5YJBSNhn3HT63PglZvH7/yZ5Baj p8Sy0cc4onz5Q 0
###hLqYHhD70EKagf CBBeZ72s5BULoBYEC+ Kua5b9+al kwlQua/ qwMHSGyKbd | ZEz
##H#TAI XOnE/ coYJQdPOuSpwm] Adt e4We 2/ HEQwy U3r 61PbL50Nnz/ 6L59r ECsHNn+/ / TO
#H##T7TWh2/ Pf pSe3l / Pf/ 2/ nv453m zNvBP2q4+CUP/ 3q4r Nr 139ZGHhZGHhZGHhZGHhZ
###CHhZCH) Cs+Exr t n5XDj f LmY4gZ9zl r ypXJKxs9P9y9uZk+DRGsM zoPTzpQPVWHL(Q
###ueFCbHG 8cBPbFL2uS5/ FMQYegBdV26F+j DDyLj cQe8l MDy Xs/ dr NnE5S5gx6Do9a
###/ NCl 5dwhMYbek Edxz3CmGPOOKY/ M t YQLUpNvT50LWs4r Pl ghr TFnBY1eXZ9Yf Az
###K5YF Vbi d8+j yUhnowl5P1zr UewOr 4vi Al / aDOkYzYYZ7g6Jt wDi M2MaWI5t uvalj
###50HXRYFPYOETh2vk Cahl aNpOFi 52439db6t NvV9v/ KoM f +p3F0u7l z5UbhYYC6L
###vKI db3JT1j bWwoy4FWhSMs| sQ67PI | t HhDbTGOLvhLA 0Q DyaOvEY49Chx8453We
###8z074ny BFFF/ W G TAXLHsHpt i avYZ+W/f bkdO8JaYf /i P7TNHwgMI Fpr 2avIl TuA
###80XsFx 1LA4r CQOhIMQE c UAER2ZVhd+YpuSi 9T201a/ OnKJ/ d86boRi O 6ToUi 3eW
###b91at hUSQPELI j dCO3j NX5WQmCRq01v QESAZTVEI SnBHhWz mBBAcW bj Gt HOHX O
###7ScaDCkRDY8gby TpKnEq7qDPO6ZXTwW 99Bbs U9HBg8awDWhT+qYvdi 0i wQPNxI T2
###nEBgj | bGFBJt B8oCOgcef / Ur kGL6 TRimTr dGb2y | Pqe YXaUpW spqqt 1XKg4oi Xe
###CIHBI EVt t Y4t FCer dXTgHz H+dZs3anN4l aFDi t PVOr ZOnK3WeX0xy JVI Upyvlr G-
###APOr dZI JA +yLHVZop3q3U0ehS6PuJAvkpyi knpahlbKHLaXO2SXPql Osi | yGnz
###LRQBbS7Cuk5Qre8j wE3SI UVOTR+hyGnz5vD hhas5r T5Foq3+X5FgBZ9nl by U8Sn
###X7X) f L/ aQIHTHoi 6GApO0UBXaWsr FDnt sYUi pz00t UADQ67y SIHTHI sozl Yp2r 3e
###r | Ur BZFOnr f XaOy CFBFnmVFQRHz KxwA8r UZDx gnl x6t 2WkhPTTqo5nqQOGLdr 2hkp
###Tvj 2k45hei 4/ EAhD13TKPI 5qLFsMdhww+elL 8l 8X8e49ndDl qFf Mc8ey GOwYf AhKi
###57x| Bkf FI m2NLhXp4uef obi chS8dl Or | 1A0sUlr LbeM hzzZM r ygKNy JUShhx TEH
###Dowc ds QgJEbl OLGhf EKoBn2PHUbr Rf | W@y FAel EBNk YN8/ zVxNmc MBy ORyvxx B
###NLoQIf 4Q/ 6xzab6XnKhR7gyPzh7GoA65+ysuVMEcd8N5h8MyDgR8y 349DNW i VZo
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###J35A8z Fbwbcc DHHAW sB594xvl j zcB6f AMDhzl 15QTh3wp MY HH qvOj ¢cj SX9t nl

###v OV HVhDE Zy F5QF M YF/ Q2hCwEuc GAYYp5pBMonmCNOY4AMMz pYW q6bLVHM qlrt

###+PSH NC3nmuMIc MPj mbWIHY4AWQENI | Xf Q J+QRVAGYkHFt uBJc QKi FANNBX5z8W
###r 09g0uYngeNTl Y+Whr 8bZFX6dzLLQOBGs5+8t 9vuPWhzadgzi 93xt TgMCW 3B0oP
###7mkulUS5) R53as YBNZJj ukUxt zFGPMkzmMU33ASuK/ yal ExMrl ZBgW Uf WigbTr n1Dg

###s2r mzVOy RPj NJ@B5zt BzCf PcYoTR7eMhl TIJd7agRnck/ i r 6FHwW71 01t r OFb28x3
###HgWCat Zcl SHUnVMK2/ 0CGs nBWO3KPf 189TvQuSbKLXf | ri OrHaWpj j o5f KWB51/ J

###F/ 8qWa6¢c74ng+8NX8t V& ZoSyj BHvgech7X2l XwR+12rr xnnG t eBvf ZaKZnXpZ
#H##xuc4B/ KYzU9+UwSma B0l QTJr wuB1h+GIR6+5CHc pW A+F81W 8MUELPy5Sf | nj QJ

#HH#RAUKSKgl XTSxzl cN paAGY+Knr vwLLr 2c TThMBScx XKSRgwe 21 VNg/ 4t NVKdn2Tm
###Uxr 8t Bwf 4svi dBp/ cZHLWIC0063BLMIc Cf FhGCGQgxdYZnmgbXj RHUYNV19w5i WM
###GRKK04A xg8/ kJKRgr Sc8Z5f 4A/ 40N Hc XgLf +P3I 3JOKI KMB71 SSf CgPWPES28/

###R5NbJRCH6QI61 hWt QTVI j pTyUzxO6KT9e1CncB5UkgBI 0QI1uAA4i | ZpnAAd8cG
###33YaekycJpTl vvehi AvFj CWEIbgy2RccguK8HBLTShwOD4PVMal Asbf Moy 0Z3Cf x

###Dq3voAs 7Qe Gk NKj RUJf HNk I OHOOQO+gxPMA TnlM 8dy/ he+wE9B8Asa/ qcj / P6R
###5hm5vKyak GabaBl 54kEKDekj 7kvPUyf xUxbTygGpr SwXNzj 7ZNTTVIFNwSCOh5I

###Ib9Kx Va+i q0dVeTl 9kspllci BCbXD6Xyoq0GBhO75i t RZwgLMebQre XxF9/ 6 QQd5
###f caxr 1i zNAhy TUL+G 765xnpWsy RHYg1K3RBi X5TaJFj Ui CauUt gy KU7CTdawZi |

###K5JLa6YRy| 30pl RIt OKBm+Z0Zpf OFCHQpy 06 SFXxGCGOZ/ JAzFi TRs6804I1 vyyT40
HHHRTX+V+ H3i +OU3N+8mVLFChbXOPKy EYl 9PWH4j Dkr u/ u9NEbK6TMz Uo/ y+Ei 0] e4u
###K1j j 64nc Str 6ZE1bOZg2dt FOneNf Xwxy HX6 YWh2W s gH7 BDHQ4A e mKuN4y Uc v VK Q+
###hsbFl Lgoct 5FG 5KMIf | oHT8UZgD1oUl Kv4/ 9t 68r 41r SRi ev/ OpGCs7vJl pB3VoA
###97] DEVAESAMACR4APo7cl t aCDNndLBnvi 570 t Zy 1luy UExknuj EgMivdZ69SpULWh
### gEcUHAQsi 40YDQX3Li HAWSUYRJIZABQGOh+np2aww74A6a0f k QBE3Dz OB2R/ 74Kv
###Vkbi ags3j xDcnW Ol | dpQC/ X/ qdwC1Cr Ddht vZMF8J ZAJ CFr 4bnmBVGAi oCei 6¢/

###1 2WZT49hFot j oTn21w+Nf Rb20dVh5IM24Jkx8d0w2bi 9Q ShUvge DWKEAI ZgZHEB
###r Ct Quj | eDoj QAVMQ7UJcQE+8ZI | HxZegaqj CTFH xuQoAoKP4zf YhpowCCOB3i h
###FGEsT U +cKKVSVIf F dNnl Sl po/ AYwMRaxhNLO / gAJzol 5zDi MFQk8VQUYb4TqE
###knWZBP37knN9345C | hpb+Kt FB4hoz Yw2i FvQrnsf 3j t 3sgCN8Hx LXHF CUg9z XF
###07MHAdy SMA9bi 8G DYMARWIGDRf GLbSuNr Xl Okr ZR/ JGNp5Z20z GOEY3uvsKezJrn
###60f Mc9ZOHYYy Go1UOVI Gec QYewOHOBI vl qJkKhNgpWMOgb4eg21pZf Vt CTOERgn3pk
#H#honN\v Al g890uBz CC3cdDEUHsHOYdr f | zUcj J4Vx1 OTMewQNPPRAX ORbHWNV zbuFY
###t | L+UTgnR Ui 08w 9nZ3D+OYAs3m 9Ft xpRf P2LK8/ hxPf uB1JFKt QTent 9i rmU9
###89Tt YI Zcpw8PdVDMLz6Rsgl 7xJ5nVEKol hoLVEmoddYXgGKr g1j 780AVWBPDI h1Z
###Icmt zNs6ulD+Nuz CoUf wWBXLWMt h7Y] Ma9zsDTGH6ko2chHOOWBE] 7n74knzfj 1z

###398Xn/ di uUOJON7KLNr | DbM 4v3xzf MUt kbOdHr MVEui AaknyuMLQt 9snsu9cE/ 9F
###Yv510B+nqCx ZmvET2 mHDA MK ROWKz EEi 8z 41 6wWvdKDWMVH3GpgJ NeHCbchQvw+wr 7
###sdyepDuxHk2S1HAHWK 5] 848el KvO5N6vCcCKFFWZT1ZQx h7S7Zu+nBPI | Mal t ZnA
###qPno8k DGhEKhLuU/ k70w yr zsMai Vunp8&066AI ngl 9aqnCAwW suCl s2i evNne3x
###5d+h/ wnaABFncg0c6xDbFs M RAIAGROCX+q2s Zr Ku5BROOVQv QAOPKHVN2eEOBI Ri

###IpEKG MIZ8e4Kn0k 1 TFGa22DDKuwp+4FKy QJvReMXhbbEE+e6+sZc3296Fyt g1dN
###e EKB/ 2TUx| FPqgZl Gmf C6BMakhoWW26 K9Sy H6d48WRUZj | f uHMv KQs ROLRCKYV
#H#FoZUw GYg7eoZB/ xx| 8nmKvNAI FAHRLKEZJa6r Uk4Cl ASkp6OEQl xGFx4xTml)j YJc
###] ppgi KOKARI 5YcRa885ex Wk Rk SRhv8Ts qwFUgXeenAReBK6Yd4DKOFY5i VCLI 67P
###MVEj q4uw7Yi 9j qHLRT1gf Nr Ti dKr S6AI Qc GGFDywHdRi f Cl nHZxf Mk 7NKPGKRAL+
###9gi 7TEal GxhCa/ wSdYs GAwDoa0Ckni ye TREt AYH3ZM64xhEGIKQLgXYBgLTRKbO6 DA
###zIBA2xhoi L1z/ CELhl r Ksl wP3i | ri 2wsHX2yPxr d+NeBr 3KELL7FI DmXt cFSRI 5P
###5W R5Us BUef GLhXTHY7gYJEszghVYw 9DdMpaJdaj NQeHuwsvb5/ VSI9Uxhj U908
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###xz1 | InZxwqvNl y26nvaaf | DsZpLcxeCUpMa678W s YT Ui RMenXCO56 MQRRL+1m
###SCGgVx3cvldi | / yAVZKR5Cv Yk DYSBWESVEI vBSBt gCtksaQmiFl | ni xK959Qc TGL
#H##ZNUVDNLI K6BMyy awF69CpA+JuORsvo+cRcePAy ZbVBQTRbl yNTOdI gHDw uLoeqx
###PXPZHA9f 4/ 2gecH6i MuOpMit hb2z7HG yj pkr 21 Sb509Loa9XwiNAr +¢c B6 PW APQo
###9oguoCO00OZi | bSPARygXx69FC/ cv3j 8XLYSnLDQy TK6/ gPr NBkoSgaC/ Bdl POenF
###0cGec2+uHSi YX3XbYUWZUNQOLTJI8+2Z51 PCXMpZf aUspcygj w7Ugl h21Lx2QOYst g
###y] f M 4T1UcKE6RAkVWkm TzwQs Kf Qs pGLFAf C2Hf Pi CczohhmUJZL5C8| 5EM24Uo3K
###1 RvpVVMNOWC el zO08AM Rs2aZx FNw3qWk 10Ve K7 K2HB82VmANUaUB XE46Vy nj LXM
###SNVWONEARf boue+oat JKq/ mAl daj LaseGE+qnKC2H77t oQLB3+f Yhz GLe QXG0 +i

###LvdgAol bQ2s28c75nUVOdAYf Tng5l +JgaSt | HVCGgQ+w ua/ hi 9FS5/ nW0Zhmral

###1HBLgcmj d HOAMUNE WEOMWHSAXFBIJoQAFQI3I t Q ProTxt f 9eyChULf kxzTuj 5Up
###t NgndL8WBy | CEf br FEGc 240OEP5RYe P+RRNAhYaAf 5VQR31 R8C4ca6BHIuW 6DHm
###16K3YksFzCaQKd r L3hwdr 06EMJI2j 3QX | 0Z8TOMNOT40Qxr f OOk Xj Wk30QnYI nk8
###) caj O hLSs40xW7VL2Gp5Yy/ d6EZFI hWAINEEQRYTI kDDEcs8Qq3Vpl 31 x2f oD29
###i vNz ThvThOKc Ogf nFH 4uoGFbuOC0MAX9FZd2kynNc Pl | aT6l MsnF6GO0I 2maTIYS
###REhV30e02kt DSaj gEWZI Mesv SPRq9GERxaAz pewkhak4nmDnbr mMNQXW | YYARC/

### G VXKZWUTZQNgo1QDbj Q 9nt Cgi K/ Yuyelsr 8DHEELLI hGr6UCdt 6LEWAMA9ANR
###) MvOKf r SZLPi nC0l P5SATDh5uqUZ+r | 2Yj x A4FvDURF 3W2 3dwQuKHL RewYngs BXc
###84/ DEz50LH7VdI t aVCmW ZSpGzj hi KOVUbQ@WdWs6kbq69zKZd9l f f 1 y7gsf qOf

###t | KDl vgwdcl 1UxGXB3t VZ1pr f wpi CYY8I U9s| 2MPOALHgV X04GPR7/ f JTYel 7cl

###gpvk3r nuzcFz DATVWKNppU gNN5dOn 81 pgDj zDAEDdXx 7VWGB3FMjcw G sY5SL1Z
###aqi y65+t Agt 0j ol aRKst r sQ+c5t 6TR6TI ORFn3g4i Nr MtF/ Pkvl j kf hf da/ RaCTi

###1 3mNGj L/ xzL+1zL+1zL+1zL+1zL+1zL+1zL+13PF/ 3pE3K+dt 0cZEb8Skb7nmRPhK
###PFeBxx4X+4uGOWCi PObNHY74hUMPUf Jng3hSvZDKVW TW aMRI G4 +328Lux&kuuxy
###buqRHaDeTBcl PSSv7aQl1aS42Sf CuEcd/ j KKbpByvyYpgd3uO6NoPI r | | 2wCPQBH
###/ dHWdACuFJhhAFnp/ § 4RzFgr CaZC3i zd3B8oWwvHpol UNhr gNOHhe4t Xv/ zr Qdd
###Ceq584TNOAQ F6TmKLXB8ZM OmMPh6G3Js YMOUHLpcFi +wi MDOHY4D3Dl dEceBUj S
###4 X TFLDXN7YLdJk4DpKJEYi oKog7f j 8QCWAG 3h5Vi ZFNByr Oei W j f FEvFd/ DO5
###XOqr s41 0B6dusFnOP4Bzshf 4E7pQ bsi QpV+aGec SF15969g0i 9my2K4Yhi j ReGra
###q7FTdyvOQTXGIkwe 5QDOXhUOT08j t 7d71 i e4YGAKEUPOUS/ hnWkr h9ZCBy up XwM

#H##MMIet NBvs5Fi un8Dj x XAk2XQOp09nAl ksggl hi ¢ PTFdb6XuDCheoFGBD7Lc69Go
###K25LR204/ 8| eCpszb/ EABI3A75MpWO7t 82624 CEnai U HSal pXq98C7ol vnir TWAE
###hu9bTE7M 9qormucnQar s2S7Bi edCB2E9BwaNhovaAuuFEQZf ZMQMVE r gHXe Bk Hm
###e4QQaSW/I PMAUUWHLWTt 0JJWhhAcpDUbnmvCl a2qyl i MN2dC6e&ZIl sKVg661 +Fi vN
###ugl QPy Sys8r bvE4pQAebOnwnbWFOVIQETIQUES1bhl 7f SULAphL9UDFut Lwl GBt 1
###Kk9QOKN] AcxHyg906zMB8Si MKhxNz 2f DXDKHWKWEZy es| ASOykwopl OYERy3i G zR
### Oz 7TEb06IW 3WS+c7i | KyqZi Xj n6k77QvBhTgTQTUMz LUH o TMOX/ 2S4GuqzxOnt

###gGM KTt B1t nPj CsB10aXZUNdOdCDi 4/ bevMIOEHRDhJI oZLnSpTI nf gzoLH sl B8
#H#HTNgMRCMA| bz AKTk zk W WUNGUmOnhy Zuy WNi | oVQZ7HT/ FShgW i 04py O2E+N70d6
###UAr SKHRNMAU+w1gl mG pdULngEx UXAKRBOBCBF5APOF VWwoDv Ov CH8gp4c S2f LMG
##H#QASI f +vf E+GUVOI wegkOl f MBus2HxsmlgYRIr BZPey D9hOp62Zy Te ANkl pTnDOBnNf

###5/ JaRcxsi xk8ROwpHg3Ut YVWF Yr r VLxmud7eyTu/ f DI exwsZr gk f RDVZex MaQx B
###3NLGQI sHAZ Y3INOUuAXSi gy SKSydyBhYj FZdewwAJJ8) dKyJUKodf GNAZI XpFl oCr

###duvzIZuYqj QyTnyZr MMt r BXJj 2WNeYs2sZs QODI UF6wobb7Z0Jr 45P3dX6Dn5
###0Z2U2Qyoz 3MRdHLAWe V3Yi O AhxabdxM 4CLKMFI D7zwXC7BNO60d80ol QFeNl xGZM
### DN2HMQP SXLHCI ¢ P9pJ T2GaAbnEy HAT5z g4 DPbz MEDQ6 HHp o WFa QCUB 6u Svd CW/ SA
###0] e JODBORMAET | uY7644J4hl R mi7 mvRPk X2dr Oi nEd8j Gp6KTAZGYr BOQUUXTgY6
###ACKTQVI | 3BvKe Q+P6Vwy LoCRY5ACBIqNOF sWBB/ 3HhPPhXq2CDxM | yZ6XzI n8
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#H##W3Y V2 AZ92 FWMUVAS pAot WI z0T1zUgj cuWx5weR1INma9r f 5Qz/ ¢NI qWIKNHR1f Z
#H#H#Kr MNBYARIFTQRgR88I ur OKRgWWUNE 2Vj r nClol +h8pO0Ye7RBxJi dYEj yt awnAD
###QEST nOXR2KInmkhEEGc ODs W.KbkODTLYoHdnSI QLM BRNyf t KOUDO9dYaMyBChNIV
#H#cwqr AuxJ4pN 6¢QCI4JFHai sFkyM sPdAt r JI Qmi zkPSTh6i CSYpW1t MZFhc OW

###BLg12t SWOUJAr GcW absi 3i LFBp51CHv4K667] Xb5SMbBugqEYysZWUWh+404M e
#HANLWBhhCy Cel dG7/ 4n1eb843Q6G7 TRz Ue PNK6Xsw7gSOhFf LoVoakcRe7MgHThi Z
###8h6+z90WRIZXx TBf W E2Kf Z/ ngf KnpXg2H1qSl i BD4l xI nGKcEeySHEOygG / GLi |

###| bKef G53LXkAWZNQ uGoQl4nVGADW Wekp4F7018Di GDTABSNTf G | asl 1dci pC9
###S| ay+TXDxABYJT8cxnr LET1X1i Mve7P6i s38hDzpl ZvxBOI UFcul o+yj | c YAVFE]
###pDl QApgl 1Ar wBFVnio7dbnLXxuf NF9alpOqvl eJr 8Y3Bbgull 4DSj hl r WWekRYXY
###k B8VIChHR) JkNUX UG pQdMI XQu Sz Pb/ @ Nm2 QAEhx Cc8yecXnJ90 FGWAEJ 058V
###PsHwr Q t HB2BI A2K3bKZELQC/ sTj sCht BOos Qz GQAr Cf xEykRppwt O+9i Pg/ M O
###dPFmzNdbs| Sl f ELJi EyQpvAzyxzeeEug7HwHF 8KEWi qj ZWRHbi VBbt kKNMWK YT P9
##H#mHVDINI oT3r ohj o7hr AgDgNEpy Xgg8gCOpt QRQYYy O2EnGxMi4t GsZZyv+HYLgy
###d+3YLIWBXxXxZChQOnual j myJdBi FYFpugnk gk 2CQWOCAzy SDgpVO6KVHDLepYbyt HI x
###+] o uKOsNr Q n2i Wi TedFOOTXXFINOZWZOqKZDAAs I 720Nr gGZr YsPl VwHi wQUof C
###6J1 XgxVsi aCeeBQHAOK2I DVcH+/ 5AP+Ank4xbl MlvsdFyM sERVFI GMI1QQ¥ RE50
###RUOEbCMInOLEr vgk! Xl YZwdgst Si LKC2Ni VUR/ +1 U+2JKI Rwt xEuxepAj | 31csj

#H## MV2k82ZLmv2i 3uaPDnb2XRpdQrar y6 MEAYOyf 71 sqnRNkgsaahEl y+U7f 0ZsDRR
### xWOXF6PLcgi i gsuSsGHHa6Rk Zhl Vb6hy STt QJI 3spEoC 2R1Nknt MJj MkaWal +E
###6VGhi AqqR+I 6R8] P3Aqgt | i nf MHQdQMCQzsvY75G QOgoEMREPZr QuqvQuzg/ O Yt

###pk Vi r gX3XHNRt Pmx FFBZf Asl dj bMKQ JwI Mz TCoFknpi ai nVwwKt 2Qt puHRKHpVk
###Jot Bo/ v3BgOTVj 5ea06H JqCmwTgPFG mdQOKc NBf J95st unt M znbRUCBgzcsci

###pF8l QLOdy| GO2MyQHS | g2Vn/ Np9pARZwhv pMCqZonz Kx YZKy Spaj SZv271 Ocni 6l

#H##VMVBM i Lj GX\Whq8pBe8zkaznpl | Pl 1r Z9GoGqVqQsSgl r GhB9VJI6i 82ntHbhl wglGS
###Pi U3WAr TINmB9omLD+NJ6cnbTnDzbi 1WHLNWANNITEI nCDEGdt pEOi Oype6nkBhel
###kyYScIJOHgJhnoaLEl r NI gl RDsxD2j BhyLupGvBogSNYr pGlaal j w GQFEGAKN2V(q
###DYi +MK9SATYkBzW/Bk D2nKc Tno2N2f 7el or EunmVKj pl 0ZSr w6 7Fz7eDxp2Bt YXc
###hqx3ZQ0ZUuD2AX9INbuDBLTES SI CKi KNOut Uk CBL+G3 Uy +kQ0nvPWN5Zu0+CcEzw
#HHESZI Mecgnc6k XsH20FZUnbNI j | nY7Ts51 agX9S1Yo8XqCx Tj OWNNFLI Hu5O4eCCU
###FBLt 4AnXc9IXM i 8nQqWYc QGUFK2Aq3dQBXZYYMy pssf/ 8U7bznl 3M r WEPqOA2KG3
###r 6HWe5FKRewUc | y6sA2p+dudEb5n3/ 5KsW/J CP5¢c Qk DL8J Vo ALWA3P5/ 5f YXmv CH
###1 ABr 029/ | x9Ggd79sni NUSc5YWZJUnEc Z+P4ueFCRxn4Vt | QQeeAbGVr Ai By0G Z
###Kk| k7JEOCGBK1INaVHpMGSay 5pneRdexCzG Get nP8i vy Qyj CANEY62PKt JobRTi dA
###MF) 3RL6bB1g4vD5M.r dwvgWhl ZyVl RXTYyJt 3SKdI nj C+OGW Ysdu8W) YCHZMIuM
###xekG 7Bi WICCRXoaF6Bxf or 2b0nB2ywLI pl GK8YFFRkr xf JeJi 3FS1FvvYl RBCgU
###PPxp0B+vRn9g69bwt WPi +Rx4j 7FEDywnpdXdUR+Tt T2XI / 6bBRU+ChRRAMHALj 1
###0XYhIy 9KQSbAUSAWC3SLY Zs Tvu8dBr eo8haXC7aTJO81ZWM Vz 7L5i UB969t 8/ JI

###9i 5pDDLt XeRUZt N7 MLY9YOBi GyH5i qy/ TFSci Yl zRr Cl eYuldH+VeYuNP3+mecvF
###SHSeuFXnh8at § +Ye6vuS8U KZr Vne7snB80Dy 7HWy/ Q6 TOSHPW 6UbLt +YENST
###1 7TV5Z15Ai 9swnbTGuoIWVBf FuX1QrmiHUna50R/ vDco+gAen+Ky/ Tr URdi 93X25DX
###hEl Ow gM +R vb4n79HF] 7i PFOMUFgYEL/ s SXCCHUgSXY5x3CabCkLf GoB2kZSAL
###4zqcLnROI xeM AQXNObpC2+871ZnJT2RA 2NCzq3snJz5hUxU31 | ZW88oLhi | 32¢
###WEUABUKFdf t gkSNH376K6592+2qf L6UU; Z15+7pvsDbi c9J9l XBPj 30/ mQv65ekK
#HHRZvZX 4T mVHQrsp9x+zvv0j dr zf 4ANNKgzr lueou@zvcsluRxes3H3xxkbhy5Qx6+
###KEgi wde6KFhwb8Il h/ Dk XBGLh5Pr v/ 3vh83P0o5S2+UUny CqEX1Msr f NOXLJIGpknvq
###AQTqZWhWKOKkFBps JeA7p++0 8W W Qs Pl t 7mQYWjeaRZZmLHCr hj +i okKYos7Xf

###Q QuOpLpD15Dh14t t pLZnc YGUFVNBI AQyy PVNVW6hW ez QNBwOl aQBGEUr T1JLt u
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###KkUEJ] LhhNCBQ f RgCs4HpBsb60d9/ 8r IVWbdPC6d1Hcl M717aV0z265GBI j | CYj e
#H##yZQP51 sYc5JIWKkOdYPj i zZWhQ f awlN dBhy 3UbBWENj VsJVWOTex 2/ BOZuP1Whz
#HHEVWI 6] sbOUGNOz 7TS5CxgQLdOAkpCZ26k Yr t f 9] enr 21LX32VInVD2ull xv632RD
#H##ITX) X7St FOGhz9j) RD2ucTdnpT9l 4(44SCz AnUuNsgj BL45y+FpA10t cCNhVB710g
###Qccedy0guz GvBYXxpgEXy MIy FpLpS4Ea9Angspb8h78UvpVe Ur bPW/vg7s55t NAGE
###PoPoEhuposkVupVYf Hy XZXf TYnOqLS2TaRSMRIr OnRRI ar / FJUPvi zFYnFAzkqggv
#H##ODWI | AUVF4r Lx48GN4 YUOKVGCMAUW F SI 8a22VSenhV2sy6qQevHi zJOefri RI

#H##pKr zobZ+Sf Xwys Uf x IPOTM3FOt XVZSUFnt Ov2UvVa(CB8093J1 4wkqj Xg+l poROa6p0
### Wk JFUBT CE J33C30NdEdqOUqun9GhmbGNuqUVLRPRMPUUZ CV+i j Fi e0sxGeOM

###QypDECVAgkckZNuAepEKMGaYOTDVO1MKNC2s ZSYB Ot Xe9zkr 9Xx+XgN&qOToBvC
###ol AD) YUbUMhME gniv AvdeX7i ynQ7 pf ApU51Y1YyeOn9uOypFO0OO33ubadH 6j 9t Hp
###zzvHR/ si BrZI +G 7QM Dy 6Ti kt cUVEF | hJEZceY] MOonFCGbkZi Jx CpuGe OWPSHN7
###PBj 2aE0F7 Gy MZHNAaWGHNdZATGM-gx MIMLNkXxNbbz FnYZS65RnXI w3Tl Jb2Lwbl

#H##s N2 SQ30 SCou DLXw+CDFX mDWGhONHO 7Ey ZJk PZv N4/ Fs AnQe UCW u+QGy J1 +9Baj H
### meSEM eLYf/ qQ | 5YP5i 1bKVDz DUokhi bVKXt 6XnEXXc| bxi xkOxj nz YsPYsV3Y
###ndUobl Yy maDv RHSF6v 3+JESv RMN9 YhnPFWB9+t a9KmJ1l nFgwhl JoFWVBBLEr k+S
#H##0eZNNr Xu7SAYcq860 FML+MaZz IxWbsEsTORzr vpCSsRe TV24WF0UOg2QNj t dvVBo/

##H#PTFX] S5MLFi 3nWI'VMYe+hEWRDAKSz zNgl Cby z SUHMHowz MNORct QUr W Gdy HI qLkK
###h/ wxGHZLszsf +HcZ/ ¢9eY00aF4HUQ OYMYMFRvuUk2L4LxPR9zI 8V/ zcO+zct Dj ka
###r wxu/ pz4ve5XbbgU 7f WD2v4v1HxalWepVI / N8/ 4+f bdPhf Nx3+NxG3d0as 329f

###f Pt 8sXu/ TcTupcaf | Xj vt 88SvPdbl 3gvj eyLo/ d++6XRe2c M4/ Hhe799nvC93z5T
###+FAxr y+P3/ vt c8Tv/ f ZZ4vd+a8f v5Y3zDAF8v32eAL7f Pl cA32+f NYDvt 88YwPf b
###5wng++2zBPDI9t kC+H7 7TAF8v32WAL 7 f mEA3Xxc YKLZ1/ ubdGQDPaTr / 9Q 51 NV
###09cr Hf nFLp6QLYr IMrTDpYSI n4pLKpDbgt RDIt | MPt \Bs FKv6Po3SD8f T/ t x+nHU
###i oHv7NnPWet vj / QDzPaUf JDZk Xi e7AhDebQ+Tv3hx| QD HO80sS06uHx25aMit r q
###AN3r 9f S70+Pz QVE44+H5T9YXKNDHQV T h2+MB/ SWHDvr 9VgL2Ewox0cJBph4eX7xN
###PaOB7R22TndbJ7sz3/ 6Sf KWhS+oppZt p9f 2r 9BsCl 2n12v1R50YX+H n38Qy8nZq
###cSgvpY3VBQ yOBWAO7EUP/ / U+uXEn7QODBDI8NAS8BonHv 78 U+LBdI hCR2r 1aHGS
###qCC8WAhOX ug4wEHr +KwlGhVQzl M/ Ts7xxf GZAQ KGy PhwS6OKTCdn541 dgNOLOoV
###5WDP6v GOny PU3/ 2h38J ACQ znbar X7RDmGGE35f eN7t u3wd3Yxxyj ragXadj cf +3p
#H##VXr 31 p6YIl x9CU3j et ORSaf 002GCvPzKagC9e30Tv47d7LRh+/ z4O4x YH+7Ff hsNP
###0H QzdoW.VzLzi i 2V9f bSax2Dl VDt El MAUr r Ni D+HLA+GoW-gQOF4J40ul t oN8A
###J099qC j Uas7uhl16r er \W1kvgOn5BLSnt XM29z XWbx0encOr c3R09I CR6dhr / f BT
###\Vgngzwz MDg8Gr Z/ cuvFkFBI | FE8Hr f gj UOzr sDdIbQ JKIGIC+KdpMZ73pAx+l N
###2 AFVW Way OF Xf G&F ezDt 93Bcqt OP4knmvI qVJI BcWLA3r YhR8vNWZRP2s Eqj GBPoU
###hXdZb81lgeVnvaVvgl yz Pf wQBmv VNUOZ5dBLdHZX TOMbs MR2EMh/ +1 Pw40NMDLKQSuUz
#H#QSQ! 9Ht r AJRc|l UJPWGTt cg6gMBDNI F47A79f st t DObunchbCx TKKhKP+p+QBGS9
###A | | DEDx4dwwhpNVKkr KI AnBODFogo8Euyywk2sl 6155Gvy2W qHH Al 3nj / r 8U/ Z
###k+c 1VAuFz FhWws UBBbpPWAJWJI 51 hzPYOat Zmv+EVy Gx2/ 2bkwt hGaNmAB6Nj gRri Q
#H##UUXSb+0t kn6vt 8i sd7hFZr wzt 8i sl sSYWSRf JO Qyi 2WRKk+xi Jj | JI 8] ekul yxpbM
###em t yXSBmsyq2hi t 6WLEN2W | dr t 2WJj ACZQFTI er dA9cReyyi gnZt MLJwlOB3E
###TDUTr AKOi dOP+8EngP502J1G7 XA4C7csHi ZzLbMef MyaM~aNxvct sf dnFpr 3nj Z/

###1gpHYuov/ mP5MLP/ 3wn6k OW ox pf w7x+nf p/ / sz5/ 7y6WLn7j 4r r Vqql/ 3DgS/ 3/

#H#H#X7D+nz4+Y+r HBe5/ Kg2v6i byP7r 1hr e8/ / mL8] 9WLt | XQHvnR2dvM NAPi nvI 6V6
###x Lt 8kZgLcY6+cVqun4nCOy QuhbH | C2P8xf LdJHLdIJHLdIJHLdIHLdJHLdIHPI y5S
###7nr 8+Scj zyN9Mdl 5Bui d3r EzPM z1GN\bzzi 8HaZ751 gGVOE78nFz4p1D+ZN1y AFB
#H##Zf 959uu744QF477Ff ObkX4+kAi || yYCHIi qOKo5ki Ul 15UvKt Bnupi UDHEDUD9BI p
###xgTIdoKPU+HQ dl vVpTr PZFZ6VBD+Q+wul j +Tj G KSwPe/ GhX8/ e23dm O470BL4
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###) JaTgQrkLlI W2xM Jq0z50i uD9pghqn9BL7JOVMYOHA7r s6W EEUV59DLFFWWR7k z
###hhi Uf DpEgng2c5phYDER6WVE] 8a5QQ uTuj zNn5S3AXy5f j ENI YQGggz/ Bx8Y6D
###Tk2H8JYLns PBTA HePsxvk8GYGaDVCBj Az ++k T6 mOD+0e 0BXVLEMXUME CLHQCehY
#H##AAE] Fi vTMZ9/ xZr | HHL2LUKAWNS2QzvI Pz/ yn3i Mbav48y779TI COEGYNgVLKy Zq
###QNp/ Pb34QRQChu6f / L7bcFABI | 3WHLWOSWFhv mvin J Q4sy 88H3GMIMCI | QuBhNoKA
###53PSr WiBNeW2v3BNUV2DTCAj PHCI f D7f nf 2j gbNexGrwz | voJFdxOvyydcTRsi VX
###YsW ci cFDaPBL3BGR3I | F QuZ7DGSaJn6i pvHt VzFMKi 3axCaOkSMs2+clcVz+
#H##PEr +H8Ut Yc X+XHgAh+T/ Rg2VWkP+r aBK6! P/ / dPIl / b5b8v5gBKNKbQDDXzkrEi kR
#H#HXXAXCaCF93nnz Tl | gj EJ68hq9P1751 F2dGAnmo MDXK9dCKOS62BSFOi PGSMQS] O+B
###nAycayB80uOXouzRi P636AewEr Uk9QPAON2Zgk AK5S80Kc 1 TFQTeyl JD8DIUQ7 Dz
###7ul HKNXngQOwWnc W AAUOAEGI f TALMFMFgNUF 1gKI Sc2U9G Gec4X9RSRIbOUBYX8B
###S78k3vnC/ gKSPr aygLD/ KKRPg1l A2F9EOi dNzl xh/ OFIn7QcCw 7b87Roxydf Qyh
###3300xZ+9d+c Xb07kC/ ZREMI+B7b2aKBPvZf agUeVW2Ul i M xaud62nnFUyuSj ftj G
###72pOpbhd5gRkHIMBVOLRYEf OPRB1CoTXvQd6gr nJOOM Hy ZWUEMBFWUIDy mvVgh1v
#H#QUACHX QA yI Q CAFynAGTt zh9y/ Hxm7 OXKOx AX+Qnj +Ai GYK92Kh3h0l Gt zgKQv4F
###ehj KKKN2SGHt 61 RzPacl pj GLDGKaJUw+Fown+gAEgkaBd4gVENNBw FxDr 6zd3B8
###QNFUndy Azj HOTQdEst OHNoFouooWJETX6j r / wFxb53t nOxd7Pzww51bci Xy Ul zPm
###DNzWIX] LBZEWKANQDzf ydXaABcF4xz AYDS3df DbEUt hBOSi / | ni7w8s 4E2 OHZWUEW
###nDRe5Rhu40kk YEM xqg/ JuSFn6og4l BTTUYTYxuM Bl 4Uhxx PWHFWKThwOg7k4R2T
###5y 7Wf GXKUkws el OFVnD2aNHIbAmMAf JJr ovHNvQ Z3ceOl gqj MUNTQWCPM:/ wiyM
###pl WYN3mCl Pi UmJgl Hf y+Sf M 8 TsLA4c2KKoDOt NsRSCK86+aMyeBP5FI DATACE w
###1QYAPKkk DYABDe QYl nAOvNHSCF s AhnTBATkw6vn8F0aj E4f Ypx PAEGXFOxHbi Cat 3
###f LBzl | g+f MTDFyOPg4kceCVr ONYI | W n69N3e63W 2/ HkX818J3XexSYJ4aNAYzU
###cl | MHP3NKSEE] 9AcVo2/ dG P6l kO +3mazw850z858r / RHr 7487z WQE8I P/ XapXk
###/ b8Ho1nK/ 3/ VI f 9GW5/ 1ov/ 5aX98t J+KZI vL+2Xl / bLS/ vnvLR/ e7xnCPD8zbi O
###h1PormVj ZQnDX35zBt vVESW i Fqwl uZ+cccOVwAcl M7cgPK96Ts Hv 8BXWAN2i Uf Ve
##HCOXsW j | nbyCGs9OMUI r f D6cB4b765N57zHZz9f RR1Z9QEZt ceW gaGvbi / sC6Mhas
###1TzWe56BMe S| gXwnBFI wTxdi 5wleDSEki cA0/ hV/ GNr Xj | Qdy3vGDPAfr 1143 |
###8y T Z/ wLbX20k+f +Gudz/ 8pf x/ 96D93/ Gvk7/ f GvbYYnt | sGMH2GBMHgnVFZkC70U
###NpbSx| LaWEobS2| j KMD8n7 SBws YPOz 8f t GAShOevUej Q94 YS+8yr z/ e6nOLj | J
###3hsNxt NJgEKWRI Eu/ hhNcsj ObvNMij h/ | Rxsk2ug6GEHz 0k6xj B1HOXFNAQKhR+I
###DFgqv6hT9cr t UG j 1dMS81 QO6I 6LNt MoaYhd YnXMKpUe9P8doXf VIbRNK VFwEer
#H#h Xdk S4l 2y QHSYTx3r kdMe5g9uJ5MkqOW/29vb1f 8f 4X9PI CWwh4E9wDczkar HSE
###d+2POWOVb e DOhs pbuMARSHQHS59 Tuk Hz aPk phKA9v30CvNCi COkG17BZNvalpn?
###z1 0V2/ kC/ Xa2nj TLEt t Kd7uYi 0Ok ToxHf T61r 1bolu2qWHI8TSbuY®A1t Hxnbe8
###LMI3v 73t Ouumt25r S8O O pdZ8ERc KUXj gONSEX456+2t t w8j Mysj / | RepQt pl oL
### LkgNt ub4j O+rKDdF2c/ 0u7293XTS5ATAULUMBE HL+Whz/ HS7WAHVm+| 28Qqv2CK
###U2CI 1t s3sKt f vDBkr BSWR61u+El i G / 1LTnsLe7uDCEs60w3X9gy| vB40z4ceFEw
###2JRR8A YTI NIl pBg1Jdf O 70NKuDDi 5/ Pf zi Dr vOSl aTRw qg523zCbCvboPQPYJj
###Df 3G b68P+2ModLZnmBen+26DLVLhUUWA+alf cRj 5f qnl 7PFAof / 7DM Rx8u74wn20
###9gh4GCs| BNc Cdf MMTZQJQOC9j | Si BhapuTk61bTVYNNM t GO0Scv Dt W N8Hbs TMVBJ
###dy5nm0l hGd+FApt hgj zj KaPuhsuLVS27eyf OES4FxU39ya5hXgu62j Wi QGBzZJJr
###r vBdek2Hn8I FTj 3wkk/ u5cqcOci At 6CGer B/ KbqO6Xi t WhXGqWI+1Cur NCl YRAA
###k/ y KW.chAPeuj KXWZUOV KRdf hFf 1My2f czXFyOBJFI i Ki M2CNI QBAGDUAI pj nl WV
###FRTRnbQNWOWO5r vUPs Unbk Q7 VKRY() i Y6dhdqVXX1j Y2Kr W3667Vq43i sJCD0a97
###1eo0GvKgvV9eq3j 08r az UKhuNnT vRaKzX6huldzi WVad vFMhcv0DCgygoaZY1RC8J
###9TERM +wei sC 2EEQ ul sl 61X 8r OQKVAHIEJVhpf | t 2q7WNSs Zr EGGgeKOpof kL
#H#H#M MrbMR7BHChKKRI VEwWBYCOwi OS81 A4RRCYYy UMINOCYxmLl8Ci gzdEUe Y8Mz ESRPr
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##H#ORSVALr s gwWZHQYi eTomeZl wir u/ AVUMXHkIJW2C3hTN7i | pOkaUzZv OBTOEEB+W

###H DCr XuBW VG e QCy C81 HkUezMBGBsCWI6LT3GHj At i APYLf DMIEaQ vj KGKI 8f U
###54C7 +FeBc QdDhwBaesNueRSh+f 8Pl | | GYHYW Y6Jy| Tz Cs AAVCAq3Bdy94AggCol

###+HNr TD+H+z Dod/ kwxWDbnf t +i ui A+CLdYHFN7koyhbNl pKXwlcJkr OKuVGob9cZB
###uQaYhb4UXCDvnJ0AZWQFv I X1y sbaxkGbLk51 2dY48G Qrhf PSKNBb8Vr 1Df cVQLJ
###1 n2t wnCVBIMA2w ukxoEXoZk| cf 1vPVIBX5CYKEbzONVEM f Te+Z6gPi 9X/ VErj i L
##H#AAKVI Wl | 3FYGEcMDENZz LhHEY41PYnH kt JG7n20Xwd+/ e5VgVr A2AE33Z3Tr | Zc
#H##F2eysQ-f Go3aZz4Se07ur grmm9AUSgARI YKOc Ggnizxy Ud8i B5SM r 9PJOn4mADI 7h
###hl EzST+j i Sl gex8ql zPpx94Hd95L7zK5ZDOLVr Pageely7z80SMIMAgnpbXyj X0Y
###8k Got PWIQUeHf uA55bVGE3dUPgs66t 2YUgAGecvcalLhDnSs VKsf O6MVEJgyz N1/ hi n
###4R2c dAR3M7 C8hf ndl e6s0TVK3NLI0Sn8XxWE3SvANMBSI 4f uyWpCgJFr xCl ZQ6t i b
###866af HCMJ vOr6eSe9KPXi t chSl dsRy76pOnPl XVp9gLFKuBwWI 3FaCAG331 XuUM

###CcA9+91 bYZq7p4P3FwWSI Qi UakJebBCs CIBGeGe XWBnl 5qC3uoLl GHVBIYyWDTy62s
###Buqgqo981VMXSI| AGKgl UC2t 6J7AaOXnQD+3dGUQYaGPmU006sBcl O yRksv0s2Z
#H#Hk+r JSWIQD T8wnpGeTe7PFGLNbNSqogu8TnDOO3SYT) wl SEGPIhDh5Ej nOGGAMB3F
###eFGHPAr j | JoAl dwGDui | aj r PIqJMDzi bNKcggwOsUt THLWW 2ALInTr | h8z41Pnd
###1 bw2sKOnu6qoc Ah8SN7mXc/ RhEOelkh/ / MyGL6sXJqe5Dkx| 3duoAaPZqK1VGs Ar

###qC91el kt DELOx 2Pyl ZKj FLY YYCQTkoJbr 3mvVUr W Xqt cpnhMepwk32WIAtL y Qgot M
###7zi SHTrmwe0E5RHI 8s R6 SmiXk f HK5qDAE8 Xk F2 Xy NW pVIVRe Jt wgs Ee/ woGhCInWZ
###vBuzbood4TVIcMIxt EOXAZi 6he4EHFeCSqg01JTS] OgnmehH8f j ySg4GVRe9j ZI nD
###YUyp60k6i aZzDluoLDkouRhAr j K7ECBucuzxKnhUl Cgr ELWOHt 4Kxr GuFCEz YWBON
###i 0gQVYzwWWPKccBe 1l YgoOWgt wZxkNgvplnt uumylbR5TNmXwr | 6t Oai vOSATr KbY
###dl pyR3ncf glxXLHubenf +f j 7X4qj 20L4uNd/ w1vFRbYS/ p/ 1t zq8v73r/ L/ rH7/Z
###/ el CF7/ IJmLOL84zb3UN8BXhb5v2WEWAFHONI X4f Bgedni7vOxdXvYuL3uXl 73Ly97n
###Ny 31 q7L9g913rwoTU/ t pl | OnchwdOL507b30j 4BUOS8SNgf hOMYLXx29J51 aTCsi J
###k1FmMUO8I i 54Vo3/ +LueX2nknZ4j ReUCRI ¢/ 5+UL6HV5(XAss2ej sZber 7LGqVNUSC
###c2XeY6H nNhvaB4vOkr wLQet 8aUaygz82hynXQFLnmOoMeAr i 35x6bVnPz6j HGgnB
###c Vi 11FWDPF75k OAWW 68LUuRbSDpwWVEI Bi svIl MLAaSwf vV Ej Opr ZAKf 7u4YJHAOQ
###nIk11szZYKmVuaNuS3X2E51 DOi miVeBznbuKi r dSLuTt YVW N3f zW/o5K54015Z7|

###N5Fs CXFhgZZ0FLSDs 6 PDX1vnP8BrmhUr Q01 1+q0Il 60e++@B10UBi Xy RpAR3R5z62t

###1ldar ] dr aBbGspp6t Hx+nar +zquf Mru/ wKt 0YI el gr Yy8QG7r 1t 6ql 2+Nt wnNMXdt

###B9| DoEdnD1RHAdeqVI r f JGBhgqRV7wi EWBOQABNTSE851 af MJaMza3J9z VK+cf 3f 8a
###vi xht vt IXi i dPovr Y6f pl O9ndAnv] YpyZn+sdpv Tl bai VWl al r FxQ)0Ct M2j M S
#H#H#mOSYm BJOOknWIDI hXwCr KDI Ey CF3TOBTqnOVgDU9DLApFDNVANT Ly 28pGrilDo+0
###D1ot / HQVp2yr | c9OEQMMWFI ZBFFoUb Yt UPh58FOLdcs DEVK+I / 4FXUpl QM 4r HQ
###QIKr cbc AVpngYgUOXAs+LwgsnLnu8ndAi r r 6i wAFdI uOHj 678vy9pR4sj | 2i | kD
##H#5KQVDTWZdH7 e+e MPx 37 Go 3wAp DQUAUSCBWRDAHt 7Bl z1r CeA19/ elj ZW 6W Yngz
###9G WrKCO9HDNL65e2+PE2h4/ dW2P/ z5r ezx3bb9kYbe2vnRhj 7/ +wmizQKuY79BI p
###r k/ gAI15gn7JIVI Ok Sy +HOO6SEO+h4cL7y Tpr Hxz Cogf uSwBSwwH +1YD7+Yj DP
#HHWI6FWXZ83CC2+G DOFNYp2DFcl | | PywXsZxj SRskWEgooi ELCD4ASporr| +1LSpi T
###NbYr eeef TvL1K7He8KQ@smz ZEAMt eVf yE2PVXJqYEpz/ JRi OKT39sHNBy Gyck+PT
###967kIt 4z4+Lk5BUNSSSr q7ZMouYCo4A] TWESWe44UWSr S5dTPf Jdno9npvyZzoj 2
###4ueDgGSc D+1nPhvaD6EnDeEp50J7/ pl GbDOOHDWAphl nQvEf 3easUbVLmaf D58cw
###dNTXy 4t Knx+7gKLSX7noNl SvsKj | 9t POeB70vz7j j V3JJEhghRZf QFwKUc U6sv SX
#H##+W5sivht Lyc+WABHzj 3DsuAnj zT6+/ i duuDRIkaWebTNHNUI G3T+qce2ZngHPnaB
#H#RZW zwWLTgL7i Apf bT1DH EEOwWOo+uKxsr vi OsEkt 8j t zG7975D7WPl awf LKyenmi t

###f MoTLOGBd2kceLcQEr ybt 82n+H3WOXoCRXU 8dv+HcL7vh3c7b8AyP8gn0OvEl RQ
###U O SQhePZl QRAgi Kv+dEGS1kAH8eYSi 35/ yryej Cdt zPUAAshFI 3m zUAXHWeY/
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###zZm 5r VMbYOxzl cQB03ghB+MIEt y GrouKYt 10xZ74s5BVnBf j 1Uzu5zLsSmypDdO
###4AW smd31vAuKBe8nmDhei Ynvgnh51UhvVFuanb+++51i o5+er c50Zyf vbw O0a2NO
###z3pkz1l/ mT1e5U6JLVPI 1VeL9ULPuFnk OvnSf TOL4ADY!l aeNC971AkZ/ y1l Q1OT89
###Enl EZYE/ Fg3HZz89Me| t dNYbQ' t HNxudi vPZv58WsABxuDu75+i om®9uZi i A3Hr x
###pl zDeCWHKI yxyedPr b5G / YA 7Khyl 1gbwPj WesUNT89f V/ | 8W uj cJMhUIB7LP3
###D 7r p2ZTAUbplOVShi uHVE72gKEVDgqOyZLbJU2W wkdqQoLnbl Azt SFDZ3ZYbM
###t HPx7nen4i DzUl SJ+9t t OA2/ genXv1XWe/ Fi uJ2UCKr ni7 POZunr TKN6FAWENAuUV T
###f ez8i SA0JOHHVIOVbTcd1lv4Te86hmHNEM2Zk C48zb90qgDev Okr / STW 3LVqT6VVak
###+0X8FI 3r ATXhE+1ZV6L2] 61E7ausRO2LVEL2NNubTG nGvxBl 20549Vt qPw3
###YNdx QHBSy 6t W/ 70u4PEUB+hc15¢c Ok +f MAE XNWBT x miNf Pv8NLLYdDCyxhcdWe Qs
###6b63AF18Nt r 891 | oc+3Rt Pnt X0ab3z4/ bQYMAHc 3v T/ EgNr TMKD2x RhQ+4swoP6X
###YUDIK2 AAhQHS Ch SoPWOF6!1 +MAVVNQ Gt 1T7Rz +DakKVUYPLr PMYgQ TR1Z7xvqot
###1 5SwkcEdDSnb7yunG6l +F1vqYBAbhs/ q0GEI kQ TPi xr 6PI j ner Bpzfj q@bzKYy7S
###Vr | ApKkEPchZLsoqg/ mv O--a AWQWP3 N2 TMAAVXg! n YQAKEEVBpK9 AoqwROy HI Al Xr
###D+K+hf i POVUKKN8+xn9VdH+n221 x0D8f 1R8n7 GJoz 3t nvFaZcyf 49gxGlTo5enuu
###belLUoxy2nmsc8ar +r sXJHLyej i d+n6BDO4C6c3M r KKx GQLMDy 33+5hCOT(q6i g9a/
###+HP9/ 6+CYRCFz5ME60HA 72z W Xk 36/ 69VWaX/ / 1/ 1/ +8t | POpbgy AZLWADgr / mDAA
###Cg GNQACV + RMXSAUEVEYAVEYAVEYAVEYAVEYAVEYA+FORAGASWI r upW A6CF ki H7C
###Lui mvzl bdFHQOcsRXRI 70Sv(Gi pM GA/ +z1 Qr 1U 7Zf +LI EA/ j 4+9LYH cL+8wuP
###v/ TFA6+b40f nj Tl zcBef hgpl UPUenkbVf f | 05sd5sKMBzI 3xkl zUsEh8h3SdBW 7
###7InJj OHQ BREeHbhWr r j 4BPoj C8CGNcazk2BoKnd8uWBFR4/ Fr GBZ4zl1 i 0l z4FhO
#H##H#gyt gZPSmIrPXDAQmwgk KZXJyt Sr Maxx 7+uhJ P+50CSCZqAQEZIbpnKi Ze AxGE.Y2DC
###i KHpUW KUbj EnNht GFsRXKEG doUst Myk+VXby+cnJcaoQUMVEJZcz Ud0O01 UDPf
###UVKk4eLe VW6 CIZ4ANd+muPdP3K6vdf t B7sNI j ulkasKDi Nk33EVUUT9xD85gFnqTD
###3y PnMovZY7t ZOQBEVJUxI zEPQR6pVT/ RL1NBEas VJVUQDMy TURN] r nK8zRC2ZeB3
##H#c WY NYgl t ONz YCKPRxWBppgz4wnf Rl LIKAeGB/ G 2f JJ70i +YSi 6QP] PBSN aE1l
###) QE9kOskDuvl 2c4vLOH 6ES] GVUPpvOuqcykz AEi 4zaSApM r | mAFog85AobePE
###H z1 9G01zsZl 8WAISMyr TSt nLs50nmunNs4qH86+PuVg6Fj yvygr J51 mlzTwt CB
###SkkLEC8Uzvi ANCYGywOWNebNZe9T2Op3naYoD2FcKYAymaz TzdPdT3JLdLr Vnj t Fi
###A6Q aTt JTBNMY9H63paj Ppf Bc+d21 | ObU534+XKy XW YJt CTwxbRex LE2hwpf nBn
###DXRms 9K1| 6PZcqpZy W 6] QSHZuzs2WiAaYseCSKy Zs4l AYVMHI JaAzOLFbf uQ S
###E] SXR6Rvhr ObAbJeo7aMNEr h5PuYhl/ elkznvci 0+M JzeaTE7CaLZaYEOy+becz
###HAX1T xj xG xpUanl 894CheEqWo C6f S5L1 MIr | 8XRKcOW NAudl CTWNOOcz7Yel 3t W
###hkFGS22s7CbOwmmr v/ n1qj Pq1R60V5t Rr / 5AvXr 2HN9aA2WAovI QLkr PGy Rba9Dc
###BhqgZLdRMFGPdUGI OHKbETJ CQuJESDBPpuht HOZzi | xhESAMBAI G 1+dQW nj i j z
###eJyD+/ Km 0YzZwSC2CaXwbz/ 3Pj f HocguLbawAvFf Or 870r DbaTj f 1cby/ u/ vyr/
###81r 6/ u9r 5HRe3t @ b+gWN3XLn/r | Td3ypu45b+p+egd41t gFWM TLF OZKZAZEW T
###qmadohnl b2w/ Aql UDDupZ90g8czMrkypgvzB2DvGdFKel RBj gJ8gdS8M2I Ywe PUO
###hl 3xGT6Ynppo6bel UkAs7KIk5r +gRNHr A1f bQQ wew7xVO4Pxr L5i TEMLr 6t gFzm+
###U gbYWHU7x61 | 3aXzd 2Rj 4QPnt | 6n7B7s3py6Ck+pyY nj EWMBI ye9q9Ci ayKasR
###TCVUcol ODLADX4cdMQv+c3wi K+G3YXvnkx/ 2/ XY/ 2L2f BALCcBZ2At RMR3YKSEI 3
###6Pv3Cf el 3hj NTGoHr bEf i +r 9URy 3l j j CENBDvHWK 1OZBwWp4v Vi | QDORZFgASWHGR
###t CgXbRgHf 8BKOAMB8UI 81 M LAQTGHl 4gzB31dPgF6Dc Hv c UsQB+wWwwXCGNkwi TGs Hz
#H#HLWIWi VGer 9edf t i YuUMUgW2j HHEF7Kf Ff yt x/ b/ ml cxvFK53nFolny/ 91EPch
###Cf nf c9O3KUWv7/ t 50/ 550BX4QgCV3f O7sr zgUc A2Ebf t OvpDHI r Emy5FKXsNQ LHUJ
###S13CUpewl CV8TVOCghJ +2Pn50AWICDyi t FOK1I f t 2wuvSPy Xi bnUulHci gf j 8Si a
###200B4qt nKQz SKgnmVCezd+cWhk9bJnt 2Dc7yLez311 +DMAY YVMOWRI c9wkJLxUP+e
###QRQBQTz BINOBz DVs CHI/ dMAGSQyqon490Cr 50g5NGPHe pJ My Af QESYWQCqgOZFE
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###24cDf AxybQ SsrwAFO6Bqr 1nt WRcOl vewZTB+1MJ ZEhe Q6VVnpNLXx6zat VaRDo
###EC SS85XXwqZMecz C8aBRy ChxhFOwgj D57/ ebBXuvo+M3r HIQ v76whx+/ w19l N59n
###J8f VAr EK8D8+397uY97gkgPk2LmywyYt sj j Mig5Dz Cf gSkGeQTUD3UBI oHOVWHX0A
###UH ebAl wS4ZVHR9ZBA s7uSC auVEsGvencl P3f wkxcZuHGg/ W YBgy oyaPKObDQ
###FoqnkHOBt sQznEr R/ q7Ksy8o0zX6Hal t bThdR7vNDaBmhsLWFoNsUoDi F84V5j | s4
###k/ u3/ Nn3sDHH+I / SN QrvS04MKCgM_aTp3HQ Dv EB8GIKG Kt Af GUQWFKV/ shsgBY
###HSYr ul | zdYyZOQVaKpy UBQ O | dUKnBp4dpukgsni yPf Pzf r HZNuf | OBKQXTbA
#H##ppl8WVS A3l bs IWAYOKPf YvZHZef LHLZVLMBX8hJQRz2sLZ1Myz v YIbDTKnf r w4

###yw | Ar O+r9gEeBuol 85(BsFOwc M/ Zi X3bL9JEuA3qCEewWW j AxnGH3QYRbUKOXYqC
###) 90F G VAnBrt NSi QA 9Pxv Ui VW Sydwyr UCB7y51 JOVMB7i +Y+wt 3KMrPhDF/ 9H
###pz+3LvCg+xBeCt ej f | f nzW2 YBn3COUQDaKI yCa8QFt 08M qOVyhUvRUJ99T(BI nt

###r JuvVy+buN5sw4JeoaXK3Qr/ 7MLHPf 7Zh4+7) X38f 61Exavr B/ j / Br 7Y8Qr\Wi3eq
#HHAW.X2gP/ X4eMB/ xxy8cMK/ Yet e+uN3b0dF1uv7h3i /9 6wcbuf nVt R7S+560f 1vc8
#H#bL2x Xt vd33Gx9dr hnt f nVbHL3f 2Dw7 Xdf dF69aBy uF49wNb Xdw7 xf 2x9w63t ubs7
#H#2PpEAXD/ | 62764cbey627h3uVHYPL1r Hindoh/ o+t NObVWOmuNPdGsu+Me 1t f 3sf XD
###H oPWL/ f c6t 128 XWs+uNwl36umh9d92r HhxUsPWiyvr O vohQcat 7&2suTT2g0P8
#H#H#X7S+VznE/ 7THLyt pOr bbXwNzZ3qt VD11snyFS9t Z2NNTn2t QNdc7hBk/ | @9z Ya2Hr 1
###0Nut r g/ T2NOgyFs7ovWLdXej t r 5LcN 1Dnr Vf We9cl / +wOYbh/ uVg92GaP1wp3pY
#H##WeVALve9Q yf W5/ BnONsf b924NV3NOTr 9c OKt 1PdwdZ3D+s7624NWL/ bg3g7bgNb
###36/ Wu5uXbQOoMY NOovPn8i | qivb/ 3QCHHqu5Rda7XKr k18FRG51EZNvcV8j On+c
###gnCCpr pAAGE GaDQVLIXy4di | EeD62/ JLTwogDHUS5u3+pKxt 6P4Fi L8O NRyK8QCzM
###f +ULddl KUzakEgkj G 6gQt Mogl EAScEGIqi r pi M e0/ SI Tca9u9f MOOL+f xudbea
###dXNvi | Al SuaE4zr uhp+g3qj bt QgnKf 1t QLQ R50Ski yWL06benKwY+BOZnkuFui

###c5JeKYgbt KbWwi yOCZKI qZy 1QK3uY5anC+dJwl QoHk2Bf 71 XI BoLwunO4DVnDbwM
###8Dnwuuc D5X NRf 6 Qc QPvJERoDwnLej 6bSkHoai 4NUmJkz Ukhc QPnivBI SAZuMB8I GC
###L.cCZdZNLvmkvN3a+8l onl 7uWp/ Q0eTydJ+LmNNbWKTge MHAFUQNh/ AWAZLUS/ LQp
##H#WD OM Dj m RTI UzJf gz8zWYKQcV5n8LaG 2m hSP2er +N x DXowb/ 9TUOMW RL6S
###S1IVWBXMAPOHPTNZI 84bCh8LDsJr ZG t UMeTLUVZHf i 6+ JNaLvAd1s4XsToU4V5
###VcvNF2Bg5nbSi vkEN4ACaNNhs 33Ul VxdKz 1DHAC Bl JE/ 564HGc8Jd4y 6 EwAL Toj

###49T] znUWYLObcCmAe QESP5&2ynl 7H kDQWAf ucpPeLMY gs21H91gL/ 8/ TCMLx uf

###ETNPROCGVs ThdgV8BhYTNqY/ dAl / @ Qzl b+e AwPHI 91 5f VkVh61uj 0 ORuN+sHKH
###aspRALX6/ yYTVh6uU Cs276eDPg82XE2qCNr j 0Y3zi j CCQtvaMkCz0TcUW 01\W\B8
###00 gZul Rf Br 1CUKCNUa+F3aPULeQuuXi 2vl Q 52Nb4MareChYoqRTbhwDoj Bky GZZ
###seh3bnj Nu4F8DKC+QX Fi yKbl zCH2f ZL Qok MS4ODE+DI 3W/qR23hHH2I Q4mmilt Vr T
###CQRv6JUXbACVEUZWIal Jx3+8EqEWr YZFTI AhQuTnxb4D4/ kj AgsVx0BWIxBTZJ2dV
###h2TCAdTaLX8zj XVFn\WhW/ 8KOYI vFy4Eqy QZsMe02nbCy0PY0al KSy GBTwhb/ 71

###D2M cWHA+0AUg312+0BgLRN8/ ynOi f IWAPhxu+L80wWG nLt pui sr Kz+WjGu9KXSu
###RE6MAQEI 3ef n5x7Jbus@7r xy XBooC7f i NS2| kKLFHgxDGKI ¢Bh7Q yPaoJ10PkCyf

###br kVWhof 8UM kBCVnj f BKlyi D271 Ev/ Bl FkQ+t Ot Af MC/ /i X9TvxJ/ XXgXwu6UY8
###f Eq/ r N#JP6NT j nt2UsOn6/ j LpQJug5vi Lr 2aaCud/ 1Z1 | OWRQ Weal | | X43qBG3
#H##wW 3WIEl 3gxvx6qoxgxF8yu2v40e00aaCaCSNC f agl s2xXd3Y8Ccj ouF6/ j LXcPf

###Nf 5c0ZGAG TMydar 9Le+vs Gz 3PA2TMASI Nbwl 0dj 2KAHXr WBWKh Xz Tbyj r 99Spe
#H##vcGNLi y YUuFi YZI xr GHWBQTCpbdTwi 9eoUZPr 61Ssvr FRoUbdenlj 3WkgYWkkQoC
#H#xFunlYE2o0Ja3VgnwikoOz K2vuev YWBXAUM1so4ANOUTWIGOE t k7] W PgT73qlr Fy
###bb3hQdPVt Zq3ho2sN2qwbh G El mvt CKKToj TxFG BSWe4MaHj c1p2nVH7t 6A) | k1J
###Ws G3J0AL YB9qgi kNgKbG30ecFr 450/ Kpf 3t oV3NgwgWHF 4zb 0681 L KOk FcvwwWy uWi
###| pM 30+r Huz4yoqg5UBhkRUMZ 0Api vkc6gPj NI Bhxk6nj ycSnQNi AChC5/ d7GdOn
###FNZEKD7] TBOWkhwl MKSpphEVURRDVQR2Tnhy cf DoOKNG3F6wki W2 Dr SSMUZ1TwGe
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###h0GBKI Tej gl bJr JESAOYBanE4ANDPYgboLl 1L4j JHENoV] Q Ce31 b9Pt | 6eNLt LBZ
#H#ATNZ3c YEdXx Omt+2JIBKybFr i gqTOCS423D8YhXLf HOYBBMor Dz SnPCu9y Ppd CBONf w
###) BgEf Vwt JMkI cd9l Ut zKE4i u3EPWAONTS4SHqY7xQO FH 01Ur xLJoZdr THWAEdFW
###VORSF3/ XEt XX ORf yqEi N6z X4z3pdNVoNuLV60j p2y RUbWMI1qHev St W azyi +ho3
###s16t Jqpj aeqRK1Y9qt dY50f r 3Jj HYW 6uWFXpznSSLI DUa+xj kOpNuo0aCBf NLJq
###7S3RC02KZkgDFf 2Jeusb9A0OF5peDYhi Avl | UgYMz UBMk 7t T1dYb1QO8Pt br SAC5
###2 GUNOWFYS] S7TEo+yxL3Jat BOo77nmbW g+QuvvAb7F5k2gWhk ht gkeky49i SGFLc60
###] st mcAT+F/ | DOSXSJ3X4p9u47X6E30zf pr EqQRpe1QDKGk3gOn2ho+J1 nBX1i Fkl M
###j vGO CThFPr D61 YI gxN9TAcsdRPXEA7SKxJMvr zr GBI | VHyWsI TZr R1qZj skpCPg
###AUdN7j TvSB5bcvxvcoNwmDst 9EdXuR/ zpdPi j 8Dt SY4bl a5A9QKhhgETzBf dsbq/

###La9pr 8N2aN3DI LhZ2A9¢gj s QRd4NPYQx 1G 8qQTwMpeEDhcy UCBULTxI 2plnFvUqF
###G vdEV6+SPYf DpCALUQX 3l yDFE/ KhE7Akgl USeCKOADN448/ i nOxZJ+t 73Txd7r 4
#H##O7TU4R] XCt | ogWCCCO0KI dDZ4H FoRH3NP8Hz AJHNRANZKENngnX/ sAl 4SZz+MJI9Q0
###95XANLr FFcf 7CnGhQVB Si 8sJZgzEEQco9ykcQRt USdzr wy 7D720P1 LKASMYCMOLK
###] xpZaBVSSMGTepPDDRoMRhFx | dMYi 5AuRgq1VDsWHsny Ev4XPI i 5SULVYj Ts0+WB
#H##UOVPAKoe 7RKYNTZBp/ JoGpCGgAy C+9aNuv CLbks G t uQFDFk ACs KORG7 Br OZ(Q2KT2
###hJQTdq71 5QVBvdNdj 9i mAykxAu+Sp7z AUSF+SVMFEFEV+| UYpES 7wt DTVzaCoXJe
###ARRVGAQ9Y gL TPHQV1AhHT2xsc3m sG uny F&ZQWHk BuB3HFgY3AYC10yRzvj 824
###t 1054h/ Fi H vOI j LuHgw4l CORf CIOWN 04 EFMHX pKOYHOX M yLW f 800LuqYGz OQZ
###10CRRFpZZLJ| uJpYj SD20YE8QI K2Qut Vak NGhMAc RBTeFck NALQUQQG Ht Nul Lbd
###8i SnPs4Tgl 91 / At | 2wJQYbLELcqgs2Q@ gycChzZxDzBy3hQyNpOMVnf 8LI FyA1RB
###cNVoi | RBSYYOr QQwoFdRWGRh1L+Xcvso04gCTzgl k+hl 2ve Ay GABGUUdSVNOPg 7
###1Lb98VhVoj A+9f AGOVF mmIhE8VAN3DXy3Dr / K1f xqVZapqzLUQ 0aqGApLFpURWGE2
###goy LMKkl 8V2MChqQT6r gCbhSgyonRr Bdy9Bhal 6 PAW9CLMEBWN+G/F3j 7wxKr al o
###goi +UUdt xi nL7WLz4vBzcl gDdWOBQX2pK5C+qGBWIFTSI PxPsv45PnDl | s/ Fn4K0
###FDVF XI yPBnBonq048LI DyPSS30/ CST9ovt yZqa8UsX4D9B/ 6/ ebLo4ODA+ci AnLo
###ywN36Bx py OHEHTgKRLVP0z 61 Tl Dr ol z1xDPreZo1l/ j b2r 4K4+bLeWC+X6+t VUWYW
#H##Ck6UM 9n2uev9y DbNYHIbCC3aLq9J(21bUJI W r hui zvuwn9l LSaYCxNI Rr 3TQp
###Br eTE h3P37WLOEXTGr3VdS6KapUPZ31 FPpJ 3f r c CKWBUGy 3bor wDPaf f bt D+l r D
#H##NHUVMOT+6 FLg4a5qBSuSUGCs nDSVu0adCppoNGXOaBJI z o4 ADW 0x ZKQc ADI 3Ba3q
###9gt CglLgot 6Br +V8l aWef JoRRTad4aU7 M-REBhqi 47Cunf 0YQol +g2k MWWl ay kG

###20KAWKhI uMWGELGhZgApubVUXul dRI 5gny 7naQaowsFPp3mrRCRWRg Y+FBQf | MRX
###f ggvP/ x22YS/ ZRe/ Ff kJf CnKz/ CLr vumyUVppt HuuYQ' eor xvTUGK YaYcDSBs Vg X
###dgX4UNJ | 3Q+@i Ue9Jnbr puGdLel at HPb5svl DFWI1TnoCd06'Yo3 G FUGCX HEWK G
###ACOWS 93RBPs I X77EQIt 91 VXJZzRi r 9TzB4r B5zGANd5M st NLGEdTIPoW 2CEAM S
###/ QGo5UsOf | b6k Qtb+EWIqj TFbFSc9Omixt y2EALVLVPgcWix TBnkgAv DCNwlUgl BUC
### L8CAUB45yHAVIvycewn8ef ZI v/ BxQf KBKACM FCmR010Pj 3HT5E/ TSRV16yV84hb
#H#HEA] vVEJi CleW MX9cChKh8zshM Kf 5BVL43VS1G51hRWOMNumHEN RILmML68gZde
###PVD29EG6T | c3TaSPvLg/ BMpy TS6Z0nNXpVgl bSCQ7vKy meQYG xuVgV4APL QUMK Xx
###Ec AMY8PkaLOYI BwBt Fr 3y P4Dk Uf KMCQQ+Ki 8bgMHB4J QdOr W GSMCAl J28KgC31m
###v] AUaUFlammC9r CKAGs HbOx5gwYut Dr D5hpNJQz BknD1G3l pj OF 8r u0JWBMrKuBo
###Vt KKBLQOV1I1AUIRC al i 7QdVbVei i Fnmbs APk SVHYQt oAl J5p0ghc TZPNFO2v Cr kb
#H#+6PRNDIMM Sj JF7ULmrzf KYvIG&ZCvC3Qdj vLI s5nb2t kDs4nR2wsyyW.zZkpST
###pl kelr uB/ bR5Uyzmtf RpTUFOQ yn4x6t JGcvQIpDMVbht HBa9WhvDk09hf N5I E78D
###Rr | NXDJj pDyg6i aN | al 09DPVI aUZ6sqBOACARJEYt t GBkdSnt | /j 66di 21 TA Nn
##H#gNP2ES8HW gL/ Zj PRt uOnCj RMECNSn¥ | LoVadLXV6+f 5/ 1 t nBqcf W eXRf oDRI ¢5
###ENInWpauFMsr Fx08r / H5i 3f r hBoPdJ FTGQAVWAMNAd H+c Rngv 10 A2 Ey QvBnQv HE M
###Bl j OFzl xPOgEZPYgr Q61 woC6f +WYnYsbKqj NI gl zzj okl qEr +EL7WAVJEqQNQuUS9L
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###k SNKOhMBY 2SR3AqJKNOj f YJdUI zz/ x0L+v/ 1gOB9PSB4COwDBf DXOsLt KP7gnMB/ ¢
###FA j 4t C7vAR KOxuj pnMh+Xm+Dugf / 9bsOU DoQKShQebnR1s0/ VTv5VxVWkauV
###7T1ekvvf xJl 4cpFhbj Cf 1r 2War 7e@ W baHOCO W / gpVH7VCqg4 XDc ChNxNnf Ay FG
###VYy XEza0281vNVuj KIpZHCROX Vr j | ubWLnt vuut UnCui cKUzwWBYAFM j KP3Nh/ DGC
#H#H#WAFs GCI9JLxgJINCYUXOKZnj Phhmuu+Yl EAOxgpxgBGLUvgJdi 1L4i Yt j PbvoZzyl D
###gW50TVYDHO+kbdOMRr WOW Tt | 35f nDKNB8Roabs9qcx| x801 DSWJEnvnl g/ H2I Q6
#H#YZgmuw? AM+| 3nt GYzRysJA2dzpMW khQOci TDRIHOTr (B5Tc YDOWA]j k YWUuY+RN
###n/ NRMOhMA7nFz U3BI | DVuukXbyJJt kz0Or GhOpFNOv NUKFWIBj CMVe81 DTOUChOIYG
###aX8VcgDB6t t InYYh&ZeA+Vt R/ f § t kEL1t QQeOnA8apCkdoXaEq2hur h48r YQYt QJ
###uhwld 4ckJOOUWhAOt MhEc8FvokWMB7i 25Me21 qB9hCMIYQAgcenilj ¢/ BuwBeyf MXL
###Pt 2cxyqlFXknDkt zN2SmAl bvf kuZl g8Fd/ 0b45x0kkrt 5sz9nL2j CSEVQOeFr Z1q
###7VVj t 6p6l yY7Tzhl L8pl 9UohnYIl 2hHi / 2Yj nCGVDa4r cvl f SPI FSWBCCdooos9ns
###0Ad845t Avh/ n4J5JkRdgLC8y UA7v00YYWEDKdOxt okaBl HDD2PnmRgt 90z P3xAat 5
###x CBXBHSRqMI/ WAUJf 5vQT442sKVhxwdbl ccws88HP+9vBT9v Dvy swhkHGT1gi nVA
###M j 670ZN Yt NxXpKANSTTKWFOmIehzyU 6U NAVr d2Ngvb8qTl f / Vit Sf Z418Was
###Sf VRa1L9q9ak9r dak9r zr El 1xpr UHr Unt Zxk G OX5DGW PM GHAJ D67 YUS5aMQgMVA
#H#H#VWOG50VaGHb 1y UnOBWAL A TQKOGhJI Xl 7byypL6ZuxOL/ NWHvnm233Ui UBHOQg5bMrg
###RDMRx9r bez SGsv0gj h3SSKaW!| pRaeh8WRHnbt 5s MROWgr i Oat Gk2alhWAEj cC7D
#H##si cQk6r ZCPnbi ZC/ CYTEcol zYh7kN3I KF9cJQ@ t pci t 26xnt z+nhM6H8s MP1i 8Yb
###E 8z kMR 3kVTFpC295t | V4a2YGgYf | i Nf EEpPQb/ KTBFCTf KVaVXj ebFae5j asW
###Bd+T8f Y12X6PgPnMADW | nhU6k4t HeZ1JoU12gTILt Wij | pOr Ej r KXWZVPs Gr bHd
###r a2\W0Oz/ LB3euYnf d872D0/ aCzdupOl RA+Ry Dd5xf 70z 9y N+BUr zZy 8FaYVdF7525
#H#H#ROQVA71 ENx6BZ2qgppucPt gl DVt ACBvqVGLr czNkBLNgZMoDPLOzdg7nmRMLoXcl u
###ImgxCcnglHr f y4i J+Dt 7T2do62cr 020geJ1r Al ZAeLo99F4pGYW X KXvW cqGgOP
###gr r NdadSVBoqTZ009dkQabnZar LZ6gLNVuc1WIs2WLu02dqMzt GLwp/ 2J2z997u6
###2HEewsj E7 YMKVZHEVANXZy Cqrgwf EKXv YNQAG+n8CanBCSScvf 5Sx WDo EMRs Pw U
###JGVshZozkZl i RQJvj t j yKCSchYVaWscdi NI i HEoD2wAu+c00r nkdR3bl 6uzKt VdC
###zTazci 228t PRSI kl woHRo/ sUNCh1QubyPQs6DI M 7mv1/ 8z6CDI XDDATM / 3g4
###/ 8daba2Sj P+5vVq8v43/ +Vf E/ g+n4n5nh00ed | waVegyf ucyf ucyf ucyf ucyf ucy
###f uezxe9cLVAsnt 50MAAKwWgl v6ZgYj / AuDy 18xnl/ gqSt r DbbaDwIB+G +NTAj HUG
###pi f y15P7c Sl 1lyBZGBFy53j aesOng9czl M JzvhFO7y CUCT6r 9UP+xbeQ MNnPHVY
###bl SNRBMEMNV 2UCBLWDHs 0Ot wiRi nEkI FI QpZg7Yl AMZRad dDOD7i r | 3GLphxdMe
###e YOFFCUr HCChpYQOQ | QReuCXQA7ZAC600aBwWNKkj dHTi nof qwivir GoOhpWr nf 4WhY
###3] k9Py| PogDDDr At ABWXOxZEQ+eq03Fyt ZW/'Pl 1J5DEVZBz9i cy5DEl +0QF +HZ8G
###ncHok80y Fat 8f YoXFI 2Anl Li c1li ReBJ0sF9t UsCGoKSUbl eT8U@7Hb7eEj JvuTh
#HH#TZES/! Zj i gr GbYXdEpgbSOhVNuWhJ AMBnBKU7 sbpEAB74UT+EgwnngeaSq9KEebLA
###j 4zoDr 2r DFPJ69BcOVD4BnJAB2nFKr SSFATNOr j Xnt bQZi 7Xaue3cy0/ nyf 7B3RI
###6t 8TussVPdhr nRydHk GZUkvkb6VoUx SKFI6Uqf Z3Zf qyRV84T+QesHpk20veWej w
###H#r TOKCU2k| Sr 5x Mo Tk 6x VB2 PWWWFk FRDAAZ LI 1Br yH7f Yt t wll u+YAYl NEbwNRmY
###K68i sNEu7j | g052¢c77WAGUKOULt W j vbGPBy 6L T2D3bf vUZWI8cNor hx@N/ t e+l
###NMFQROT +1c DXBXKt 3XBy Dph7FI BUNgCPON+3WnJj Ui qOTgqsdROowmtKvt e51 z\WE/
###BAaQdKp2s7nv4HkIKpj OKmi NSMU/ Wou6d/ x/ K7SShj 75PAct OLmy GEOL095/ G QN
###uB2c4mmZuj hq7Z/ Di b5r wu9l Nx 73wz YRuKzuqr P6a/ \BXxRqY3bVar 0/ f 7TbWABTQ7
#H#+0 XLAWOH/TCvni d7Lzf bpJl 2Hq1UVUDF1nd0eTxt nbU045MBeA2z1 q7Rxf 5VCOxX
###khY6XAPut Tr 9f 4kBOTSi 4zenr 5NdHz +i b1g8Rwegr 0ZAWGQ hqt eD6qLSYq125r V
###hkRaGAKFYr e07sj U2+8ASed4KJIT7di nU6aad7x7y6ryLO7p6f meRGRDQU+zbGF QoP
###79Ybeek2Q B/ o4wxyi sf 2Hz pW 9EBHYWSX JWRFKhvNe1z30J 3wnPYElI QUQPXTZI r
###DseHkBQLUt bQIeSKgxdi vxFI sexwPqHy MoMKW/YO0Yi 7H 1z9zw2l F61eb/ J8OWDmM
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###639ga9Val 63/ qS71P3+0Q ntRIc+IJHI04uy NgZCKOKSFI w Li UXogk USnmRh6YFy +e
###Ux OUVATIXF RAt hLI KXyhFkhgXnQvBqdogr JH3mhNOHMVKt AGOUUNOCMD Qs +gEH) e
###kj LoJf LaT9UGIVVBONaTI EGZm Ac2FNOQRKoBf Q01RBt h4l WanSJi i hBsLI KI 9X
###BGVggRDe] 9UDZSuBe G6PUAPN1AHRsi 20BXp@BQSNz VECs SqBzxG nxgUAhTSNI u
###b7TEOf Z97Px4dH5ePj y8I1 | 3ANQ 47YD32HXgf woNV8OAE2RI OMp8Khvgl t yr GAc
###Px69NRLHOPI LRj 4ZNs| O65RxUqy/ LNSS3Fnr aj qZk TnmdVQOmyl nQD7t 3LRQIdOZ
###1wqDFYQGTPYCc OrSHC7ck31h+2WH CFCr yJgCXORNY51 4Ywok Cl mlogUdy| 0SryC
#H##Nvgc5QXTr UbChf 6nll1LaCB3EYt 2f aYQP5dq9/ r 2Xy+ZQFDQ74zs4+YBFnty41CKb
#H#HCBETUWAONhB6dKNShb VDWNWwWit Q yr ZZRLBnPenc6r N8h8xz YWMWN H1Jj hKzkCk SR
###y S07j | Ai 1BK7B2S00nmoHVO6 TPn7 KGEC5s FnZDLAONONhFi W br CUKEz 11 k5YGAW2
###) beee A2v1IHMYCUZvNZS3x Chj +CQbt sSNDO4bet weZv2gTr 9xf Zgzr Z1C+wk/ J2BA2f

### 3CWE99K| pvf 5Mrh9SakN3Zt z67unf UQuwEv3cJe6+TdsZMDVs| p8MRLTgFmapbB
###i RebESWYnA25HRF/ gQF Jo7dx87+/ sWhnHqdeF8saj wwn8gHZMy BNrm2PggX++gJ
###+ygDE/ +9t xZh8N6/ Jwr zUVD7 X4nCsz AVl qoEvzz8VU3j ZNyJ/ Enn+kPj 0sB3M OB
###1/ Kgdzn1lWZVPGIcR7vxr 4/ t MHAMVB7r 0e85CGsguK1inJIx65bKEPX4YXApMi1l U
#H#H#XRA2ZWFPI Pbrl f Zk6aooXc XSWef VWu88vKpMy20CAW Qmlj y Y71 1B+huKOHnr kH
###UBVSh XSz NAONN+OL| 2zcGk5t 0XoSt i sSWIPhJBI j oRZgqOgvi8n0KM V7EDOp G662
###f | Hw FAVB1V1H Gzu030 CeuFxK+FglAr oSh6RghXSNOy maNKFW mt FleX4nlYxe
###i r N6eQITDsaTW52q9AEPY GGg99yhgvbewt f 4f QrP/ 3al h+dHUs Ph4al h8PDUsP5Ya
###S| XS2¢7+0f vWKSOVWIEG 3/ N5Gnr / yupJNEr gps Y900W2aOvzIl PNRcj gbl pav9Tv
###z Kr BOKWUTC6xcl LQF ZB7YHD55RTVbel cm | 09Kapi gl | i GK7THR693z/ 6WCgan5T
###PxL7JeuhR09f JEhI ng5eZgi Hdl EvRYI T7SLx0z SgZHShmDi TL+MieLDA yhYNvR
###bHr Z+WHn+L D15t AYS8EqQUnOGCIN+eWst MQBf 31/ OOneCds5xNxRGpoLO01NS50pvN
###| KCengJPp2g0n0HZPD14nkj ZLB9I g6j cnN8oEeHne !l YSBFK44ZbLwoFvFuv4v5go
###l pakcCFS+PuLh3nDmrRsbOnEnoul | f/ 3UbEH RhzdvW wp3W/ 1Ki Py7/ 8f hPI f/ U
###TA 10pt yudXLh7T2TCuy pNHZBDOOHN7 7pf v2Qkp+LHPVKkxycTQnv21kvPf | 6¢cpsg
###dMBwWb VBprs hKkKenl aJ9uy Aeyl NFPK6Kx1X7cU08r uFj U8J3pj BQZwoy Puy SqZPP
###5FAl Ht RNdt QRW HxOM 6 WML6WWMOHUKke DM VIFp/ NYXUdi Ji zEh2] BLM | PJbXkVi M
###Vbz Cl pWjs| KVKI UXgl STI WwUgWzXmgl | W 8b2gXc 7QLbmMd Y36+ZZ27t P3Wi1s
###z K51 U+ MKHMUGW6z D4 X1t Ixf wAPM hHaNUKz EOs b YBNOqHVUL QN2 Xr r 34RRNvV(gn
#H##V237gLXUBvahk9Vv20OLvt ULadbr zBAO/ UcSui vTDd30ZoL8waa4PHW43F4nmyunm
###1 t | ccsHFj t KAKA +0hgl UHXWsf RgXXf hVW/ PXj] U/ e SVWWBQWKr T172WY1Lj i dcvab
###Ht Wevmb+9bq5ghTLXr T173f zUugnV8EoGKEpGR+NLSj a7PJJ9qnyy X/ dTXkHz Htr

###4m0t oOUUFIVOLZKr +VzZNVi 7A4e0/ gcf aexOTsPYnL2VuyOQUs2Z1E2pzybz Sk/ gclx
###Zr Mbx SW83xszhwup/ wuLqc8nmB0p/ puz CdJUPDM2pGCCOGChSMLI Quj 4FOLssYa
###DBEe +QnOx4wh2TOCe PBAFEf MMOKWeMBO5Pb9DH] M/HNBYXswOl MCOxs2CaKp Y3VRA
###i pQye+CGdwrnr zHKDpJl oY8r DAJ/ WR2gKvJ9eqYzPk5xc84gl 093/ ¢S3/ +j nl j /

###v4Yv S864MCgB3+aMS04MR5 7k J/ TONdP8J08DA2EORBXMISI r aO8Js4f x DLOHQK/ w
###Gs Xf DHTr mapelbeNLGh0zM 3mak8j rir 7+mJAxyMuct Fj i f 5ShUcr Ws00MDi j Oywa
#H##t1 1 qe9j j N H ap4C87Xt n7JYCGhms| QaweCsr Kyl 4vcgi 74wxW/bBGeCf Jv4pusec
#H##27UC34dp9l nF3i UP4pt ei 2dDoQBF5] sDMAFEA] cFW Y2JRpx PQc nNR7dBhH5] wHP
###or 941 | dr KDl BDvxwi E5xgH70bCZy Rl kXuCL/ 3ND5hz O2 CDWWNNHJI pV4Yc Qydhd4J
###bTpWhol EKYOLVWeWKmENoVhx Vimuf r W4BcbbVa9SqTh/ / OGol LVWLz8uWN+cbWeY
#H##T/ W 4x] ubu+ADc ORMKhFgUI 1J74Jx8L 1zl Hpt syBDI3VJi ZLEAQz YWZhDf Wopud8
###9x10+03TqUl / cnsy9bwdz9GxgS5i MLQ2ZMMZSYLQpFp2mIN6QF DAMUQUj 1gnBr zwLR
###NOeH RIQ LOghZhcl qDFr OgEr EOgb7Zt hYDNAdH7g/ 3W2zci 4KVhB2EVQIRC W00
###ep/ 8Pmai uEb8gWNXXZbA7ukEd2MrJzsugnS5f / Rz1cud/ 3AM/6l Ky V3Ll 2gw8nJE
###QXxu10zhu6Mo5SKEf h83qi | t z6xt e0l6t r 2+sbVS96nqt 4TVqlep61\VWwT94Bc Qyw2
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###5559W hOVr EDkJsKTnL41ui 5mh6oDl 66Whj h4P/ 05Dzq+Jj 7E72j hkEni GPKJi Oy
###1 cZj v6MzcnKf | CoaPf Cx+gVl AaQ pnj hl PSaPK7CgykmEWLD8z c UBSe AHXC/ 4j g7
###MeVeKnHLl x VAORcFOj UWP+by1Dxsj eRRSyul 38k XTKOPRIESYVcB+yuJw7+Axy Z+
###n3VBY+pRSRf TR3vzIN3xscg9l i 6r gwHGg!l ABNkORUoM TyRqg5/ ms5yHKz S9Pbt yZ
###YmBN6s KSguMI LbbdXi GPPoCt wOMMCEI hVo2hy FDAGs Og 7 AXKI G2gPoBQFLhTZ7up
###a9t U Dt P9g2Fj f OvG HaMIP+YLdwnhoTMb8i Pp91Y7BvsF90sYDF7hJWsZoCVv2
###vyoad/ wrbhh3ZVWUs Akgj pBSzgr | 5LNJo6l ngdawRvr aXnd6Hf YQdhXr j SSLM yt

###LV3sPkcbWYCP1gy4H IXGamLf AFr 51 HFf g3XYz Xf FgBAdNzw/ 7BnnB+ay s nRof

###U6(Bj Ydi FyQ.5gt EKK3xpgi / JvPpwi ZQZdoo+3zC6X+j +R4i AVhL7Lb8j HXNAor G
###Ndi 1) KPmaYyt i qdNR30wYt j PBI sukgKIl XD1uj wrBv YAZI 83kcys| Mai S45bcknivA
###Q2n81DOYZdgQR/ 0l macLsT/ VULRFimgQCi +f RAETI sxSPR8i yCTqlQf UM-CTi b
###Kr i 3PeJsO0t 7pXUnmASBN3wx U4Bawt r WWMUEY ui | 50zt X1Dg3kEOI j t 5PeK1RLTsuO
#H##t WoUMQt j nl zI TvPj r 4voZCbhqct PvCAC2WUHpc QTYPLNAQAFI | FOz GUK 7] r WHAWA
###90Fk5/ 3hzh5G.bj ULOPIKYCnZAlj WAvj v+zKnSZ3uyZpFeef RoVXj t QGGLHaPScH
#H#H#EOKK2i Nz8JdHw K4j 5wi+st j gCnhl x50X6r Ows 5u0Cl HHKpMI GOBXSXHYf By 8uRR
#H#H#WAVNSr C7D3r / gt i GchuMBT7NPaMyKq5ETqGpz 67 Ne UXDRFH ¢ BNk TKAMBRdEF5Txu
###V] ZTYt pYAFVQ g9e4f hS9T1l v1SJ2I xGBKHT1F8vClpUQIbnl bSNHHz TI NJBRvNI

###2bX YAH wOWj OpTLCeDj | gy/ aZobkeOl 7SbDsj Fi SzgSxf Wbl gXSRAOXqgf Vt x A+
###j aaUvz +hoARFeAl HPi | uOODSKkg4DnsLsvRKy GYChk43UHt i zuYYbt vdl zN6Lj 6
###NDOr Z3RQ | KZWIrzeZxOLZYLqz/ bxET4v5bQIp6abme Co5qaaCzZo51 y SURDF/ FJ6
###+QC5NEst HYKTL7LJII aRWBr GaR6v ik 60FKJ UkVGKB6NYdMzaJ Sv 7+YSaMel FE2hbl J

###1EPOSekakt RIRUh44g6zdnCKNC 3y C9r f S5dSpEl ZUj / bFOgpluvf +nJTI LO+UMK
##H#HBEIWIb5WDz +| xHt z] Sej AbPl AJkf vxHz6ut eYn4j OWe5y7j P/ 5V+T/ WOgEgKWB]

#HHKTOYA7WK | K+j 4GoU3Tsn/ h1nBp4R8REK/ sLx7PD+JhFakr Shi XYcyhl Sgl r/ SUE

#HAEVOXr vFr Onr x8j Mzj 0qHOcf ThLKp4cOKRe4C6JdpNxy9EBKKI /11T vl 1T vITIvl]

###1 v 11 vl | ni M i W837x9d94SW YT Xnwr go7bT18k E49WKQ XK kW AX96¢cx/ nsB
#H#IXMrzH 5911 nFcwOA8r gDr YVA00e8ec5x TAZI GnCuz RJU7Pr qJECHF+09hZo3Mpz

###/ GDzol Yi § t yB5oLoMMVZpHHA7M DkU0O1WhHeQIPi i yi AYF PpgkOpyAl f xEGg44E/

#H#H#WHDVEW MQwx OUgl 5SHUOXLNa5A8Jr s1 hmwwwHv W 0qg+y OnAMIRAQGt sniv AGBt 1
###Br | | R cF+k5skeBnDswx EouCuWjQquJ SFOOP7hHLLoumnmwy UMAT HO ACgx Al C9J

#H#QKSAQLNE HCBSQBD3Hgs BYu5094 Pk dMUTMV1K4Be Sy pEqec GRGZf ycFp2YKi Yl oaD
###m t c2R2JUL0i j A e4bPl VACHr gETt j xChi C4A9axf 69zuOCYSsxC3M Zf 5xCt ck9
###11 Aht i nDzT1n1vS7c4GAGXMEX8X092guaDAWDAZEFX 7hZl b2RXmYeAZ6 Bhc DxW
###) SQKI | ewAekMgXMLEM F2Zt f gRICh50M0KI 2Cuz CRHOI f hcGF sVhj O6h659GAXK
###CC+c/ xz7sOzOYeyc+4Mk5d+IcEFybCBEY9x 04l cf / pVXhQ RWSI / ZTi xhdzhNvh
###8r kxhqi 990of DoJ9nf ohDAg8Jr 7Pkl 7Hf uQF+LBdg7i BOO77pNGr Av9VdT3cbRBHg
###Ki dr hznwv207F/ boLg3ZNvFcw 0SxbEZcUG3g8sD6ME01yUo47GRRaj t VS8YOnoL
###q7WiDcO G DI5] 0aSPy9QOPKCLTZ56 VAXLHWS A2nmBunwr KHTkx4GPcavs1d5d Ny
###ECr 6g009sNKMUy LLUdsoOgVEW Vszl vUyi UBhC95] ogMAoE8+/ xB0Ji ti 3n2M.c6
###AKk/ osr P6YbgKVI vzmZv QOmOWIANNWYMKYDoUYOLv 1 TYUhwj t gl 4/ / H5CyVCuAaYA
###Soy k DOx 61 PGW WGEASK De Vpx PwHdv Hv 0Dy Unkwl Kxk5QbgegSdl DGQCVvhg4 Y7 OZK8
###20G1Zck6f zzOt EpWFC40be OBIKx X+W z OOVE2VSE0zvnVNr 59 Of XAPKYzIl WhCx

#H##tkxZd7uSnej yAdCRyxgc Sn+PRTpj OxskXYBFAhhat Fi LLAZOFt yBcgbpTWhAMQy6N
#H#HHH +HxHpgx 1L7PHpVEMOMPN7d4J1 0c C3uuP4ERhTBYaEh8I 5YHf h1Nj eEW F1f L
###T7kqFzZN3Uz 7Tk4HEQVLE sO7kdwgnN5I | vgkoZCOwi MIt 10BYHX64X) M scpAkhJdvol r

#H#H#mMVO Ry Ni CDhZmdW3E Q& N5Tu7GSI NOKobPy JLV] Ge2GoBBYAhsnt d++HAB96ZZk MH
###di TONdC+4EGsmsa5KWIL47DUCALmMVFFAPAJY AcbXrj / xcbxCleBgl ysy49s9J07r

###h0ASc Omyi kDI vMX4h6sl Z8P8TsgGGs Ox6291Rf u/ dl RU/ 80y B3AXEf Hpe3Tc8B
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###dZCx6BGB4Cpy EW W/s85yi | 4TYt Oao/ RUBRj Hog YMrOAPKk10JntLhV9qgYLXxccX4R
###h7yRr E93/ DI 1nbf ANVGHQYPAAUR+3j 0j bCOMTNI QZt 9TCQYGM81I OXVODCPwWUI

###TRAxb8G005] GeELKkUC+py SYcC4J1Pzr BnbwDOj 7i n34TB8I uEl pRoQNNNAi uR7f O
###BFAr FgpGk T1MCx GSmOWrR7eoFKxkqA+r Ou7PpMezZI LFFu3w+ZWRCUAAs Sz M7 Khk b
###nl ROQS8YFx34d4l | +RqUSgzBbZThoaRYTnbl qOf pHvxhPr FI ESucRYi / xZb9C7eu
###/ bPcyH 1RnYes5Pn72HTgPl 5N JPULONOAEMYp3khghPA2Bc44f 3M2Z2BebGeSvr

###KkKQAEQ WbOOUnRHVRMA313440Qunkhol P1laN j MOnt RskDzdQ+BpTAnO76W DEi 7VJ
#H#FHYDK | WK4uxkzeUEI Wk3uRXxopDAKOc ShSyNOzx Ry FZNs Rj OQuvBf f 61 0ZCYkkwbL
###T5QIJAp+dXnl BvGszZr WoxW I v1PEAhKhwnBSA3uSWW FFj 07t 8PnkMekhNI yOPG
###HPTI FuAyr HGF3SU7yWOdnENnSi KIb+gRRBO4FFLH MAT1l ZcAb7EVI 4Kj oBOf Vp6
###AH LqnBt BN\WBPmMvuTURf cd7Rme6LwO+QyF+Q 09Jk/ j LnV M Vyzn6Y06y HPZ\WZ48
#H#H#HASAATXLLIRRt 1vj Usl i / Sgi OKLnEnPTci xFk7] zFpWaga+l AQOAzt sKi | CowsEt U
#H##+Q RRbDsWHA&22z 4Df x 6 DPV+CNw wTdl MkCSBIhPkz MYi 53GWKPMoVsj JYoYeBb4k
###N6Rg+DA3l HG +l | f oyr XEQUOFsf 2P9X+b9CLhl cAVvWY/ nv@Q q9Sr 1TdVP7nanVp
###/ | dX2f +5af u/ i 3AAovS9swuOHhi 6EI h6dD/ X9C/ DVDDb/ | 9s+Zb2dkt 7u6Wd3dLe
###bm vt 7S3eyZ70+cbkVk4151 sTdD6I f / i WoFx2DEf Ozk X3yi 70y A+x MRzwuMBZM_9
###A4UQCZS8Ar L9+F7KLat Sf 8oWbBdK+i GIB1VZBpgc6NLF6Y+di ZA9bOnME DBXuv8
###15PW.qwoqr bX86KZy W i 950NCes VbWGEF+000UAl ai GMTE+3uvdk/ EA3nMHABNZ wWQ
###Cvn4f t Ae9Zkbzxr Ryc57Ur bn3HdbWBYo82UXnBoVk2NnuDZZU@wbPBl y8B3s475
###CK6K8i gi WIMUO6MQOdTzHA40Ab XMWk ZeNj r nf PR+YEI SGBI LRA / ocveZPVy8elt T
###YkuZKeebet /1t 7bsXt 08dnUSUhUNP7 G7 XSABj p4Q@L69bUl y&2P8T37Yx9gDSnHY
###9/ FsAt kKj cwOeF! j i exCLwz63cwhHLYHvQazt gbn5f 9hDKPoqj BGS9eo/ 6 X+X58+
###r nSeXz Sad/ 8FXdc S8p9bb9SX8t +/ hf / Xk3y6l j Lf UuZbynxLmABp8y 1l vueU+VCR
### 8POzwf AdJ4eHr 1GFy sl 0sH27YVXKNFpHyn5Di j MMVWhWVHI ZGhdso8QRYI +s7HG X
###9pNR3BI mmvbz NhCORGPo1EDy pRnz M7 gbt 61 REOE3R/ FEOJr VKbw37nsodl kI r SvD
###bboNp2N9i 1NZUs 3WhOODI 8f nKbzPpl yI¥ opi 3i 8yUQHUpk7t +TcqcS+d5) FGdv7
#H#UFGRNU48+UWWESJcvz GAChESTVQU3KTv/ 4azq5U7eHc OXFnzvl 048] M6t n8S| Oz df

#i##ct x6XkWDoPk Ui / zI gdZcj Blut eaZr X020PLd+w81 B6/ AAOOEJLFf ZccmtbvCql x+
###H h9no2985C3AY2FuPnH8W MV4v C+QVj ev@BedwQO3st zi nz4f qZf N3t 15y K6X6
###50R4H3t f XM nV8BZUbD! i a+j AdFgPBETh+5QKQAVh8/ BMDNe4cdt XHcMASzj bDbF
###1 E7f nB71 CDF8| 8mdwj Gf minBc2VCKCy Fo4EyBLFu+ENoJGi | bl 60/ ye330JeSj CA
###f McskoMRe6p8KNYGhoat | | 5GaGuaqUFr eRo9vgr LALPd2TvHSBguGY5w uD031A
###CCpl NBr PLgaHG@BRRy| gcHBWw6eHohUZUx 1hCWPebq6L/ WAt Gr EQZI Sel1Q LCvDY

###b8i U+nj oNca@8HHaGhQAMYX79wCS0a8J8ZuREYz/ hhNsKNVOQuzj RHKLvB6RVf

###HU2+) zFUal i OTveoBowCZEaxkf 41 j RFi DAl EAypWur 5/ / acLUe3vKKj W pQoLJO
#H##QAYSE / Pi AMTUWRY Gz Yt NWZEMIK1i poor RaApTh4hdF9f W Q quK5r eDBFICNLI F
###xnza70gHP] Ki ovhCHK683G6+RVAR9uUY Ui YWL2aAy ZQ++NpJWGEMIgj f t 9f xwHr YEf

###3+TyKzxDx P7VpnPEar cCU2WeCGLj csOXN | 5GFCOz8nAs SAU7bPwf TESEAGhX61 C
###f CgSHTMYOLxKQ KRFURLKuFkj NaHa5dj s7cvHnt ZD94Mog/ 07t 8EbEO8poBUNW i

###IFKYkk Ys| HCH3anf F+9LMhApV8ULt / oKNgX32XnGu0G71 j z/ GxavCl RO/ NF1gcRDe
###1 RqgPSVgUf cr Ogo+U3p2s QkBO2QNI kt gmFUEl A ZR4B+8b70wkxnZQYMP7u/ Ly W
###9Cl By SkwxkKymhzki L92uYj 0cyNIGBh7RcYTX572z Xbx SBWP/ NBSWP1Cr nb8pqg
###]) ph9St PZt 0BngbEl qRBTyOneqa44UVTONXNQc04Cf SS/ TZ7JV3BG3Kk Mp2Mk3RVF O
###KyhGsRj CDj vNmBHgl d1@qamlc OFEKuBf 3YFWLXJIkVI FHY2nl WBPdgKulsi r YWV
### v5PpVOGAY JJ 1i kndj hd3RUpx4zZqDj SuBRFDwr LcZvi ZepW50AgGEZSnt Vogq/

#H##XW ouq2t MIGVHNf nt 63TSt 4MgEelLt r XLzwTAEUCG VQ 4f evWh+n/ nCSwWudZj BR
###YKFLTt BBO3GNAL9UUOOD819PL37A] | NbzkB4gQw/ 75zt H+wd635Lz) 2PW 6BnhA3
###7Ye63RL5vI9z] zaxyvyV3ZqxDOk6BMM HQc/ evbCd4+kg+ej uPt nQPT+Zg8LnKCSe
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#H##X+zs/ SgYl CNy Y+7H7UoJhDs F7bwwR/ eRhf VRWTUMeI gi dKNV+3TbnV97c¢j sCDhj Y
###COTox CBFNeBwlr AXTwW26yc3zq5DF AXj MowTVkKI H3YZoOdoMr6kM Az QAZBECNK(q
###9uXr YOQJEaMEBbhChVRn7cj pQRy S5E3DPv/ / w2+W2 GXy RRgQPn64Zb9FKPy dLnPHG
###nf f 0BHOvIqL5Wd767dKMH\Ws9t ze YNLAPby/ v+dCpENTGAXPT | Tz3ke DRI BFOBQ
###KF 8MIHoNz hMKXoFal/ HO5E/ CGUaEZz0j 862Awu97ebTwa4ZBaPOe A79QKAWM 41
#H##WSdr Hj zKo57zHnnf yW kx HDU9kv MBk c Bhx QNJ9KPI aaJqFbBOWYf c5JvgTFsASzs
#H##f COoQ@1sMITgkK+YeRoM mWe+qcxKz A7vvBwhf EMVFKNQIT | Ok928771 f NFdwdgJ
#H#RKWAf wzw QUFt wW\gmitj kXr i hKT6aos 7Tl Ledg7f nR8dvTi nCP44anssn8q38bi | S
###hTj 9Cf VOel q6K72SW PZt t BAN Wka6Cf nVUgsRr W2s1uXel srL91l | szvOgBANbI

###/ Vh2x S6Hcj j JvBbQNor MXDEBFSi OwDYnmi WAAG cgN2Sf TednmYTK69SMgPP8Kol GB
##r ZmNWPt qVI9m | YKhBI PKbybS3Kj y SOr zvf 50 FONM XAEr 5FO5 H+QAL SdGhuobcKTd
###ebKzx5wNcl NYoHTP7al i dlaxOyj 2Pqs YOV AQEP6nbHNYy03H6v9z1vp+Tt Fy3cJ2
#H##E6NBZz OXSTaK+vl | HabRzQxzM501c SXRl z2/ hBHgN2WBFAXQqp50MLSI Aaoj 5azBm
###SbByt YL0OJ4ZBDj uBpK+3eMEVgxqGEXodQvXa/ DyQ ex9390/ 2H33es78t pgnxSr M
###8HSE/ nG 6dX13Jnp5ab0Rxr @w60MAsoTgZj | c+BT6r EQZ+JFI CLf uUf KHI P+14n
###E8Bv SGPTPegnYr 92 PPdYKRWMM daonzZJgh+j yFYOQOONLM6z6i NOM FeW D85+bR3v
###nL0+cBubaahQWWSMNgNs 1&3URs VpGu5pVNpl Rq92i | dD8BWNb TKYZFNT7I t x\We M
###k3aVQyj Fwivigl 93Avwlaj er r SQDVB1IWANI pdFERhK9z6sBLXCHFOQNF J1 t KL3pBQ
###FDF8NJ3EqAI he5bRaKzJEq3szj 4ql HBZXYsoqnRNJr E34Hi Gx OFMBH56+AGSRk q4
###NBL1 Lz5y PyRg5OK8RRXPi N4kt al 8JGxf Kbyl 7uVLDA 83u70l +B7cuPuT8Jx/ x6P
###SqJPaBoFz B/ DqDvCYC7 X/ i dy MANZAWRSRPp M Qgk VbCSChs Rx2ps FCAURS80i VA
#H#2y AM_QUzW VFGWz Tu6WANn YF6WNMRSCur q2 TEEHALr 4hebnDAzzvA80Y4kt gnYSq
###0Zs FQPt QMZWBf wkgl W BGvj M2Ti d6wAl DO492Dar uB+2nm2obr cpNw STORn+vTVu
### CGBW2BI yI t VINHABFQA vLY1TnLpuH | nPg3GOYj CqQbur q69vt kxRZNHI1A87RQ
###Hr oe GeWQKgF+RkkDOMUI Uk 8j | Z1AAG3/ | OyYkZ3dZ72j D kgP2dKnhZD+WsMkhv C
#H#x/ 7Thf XGnt 2Vi DAgRXOQoN8Gz Yn8J81Zc5EwpPNUSHAKkKJ4Pt Pi PqCUABNCYVYURGR
###gcl UIx0496vhvedFnj j JGKg3Z25gUmi4SSr JkoOeshki JEAuxcRj JNOgj K3i Dt 8Lb
###eBSFVzRa2nFt H7YCt / t bOkb/ +wTj | pMCVenBy RURKY/ eJLLpSF6ur Jm zxkMQ /

###wae GFEBBeoTnhueUoUr | Ugsi xOYVCRWF+i t bO 2nxVN5VZuhuZh0uJBCpOKDCBI

###z ZnS90CdpWR7pRC DI Or ULo2W | KDSngS01 / KgsDj ghr nRcyBgPj 0AJM xbYlzab
###CGNABOONoh39g3S9s zHT5F3y PF7g46xzk F+PWAVE VniXc4eVp9kanOWLKnl OT1Vqz Kz
###f | qvM N3I j x2U4gNzwXi SN2BpadVQ' DMZkGIzJINi VupnUlo+oZp9al +c PWATT P3N
###QTp/ WWMLdMo3bLx8ZgX+Af Jj r ADI UOVnKf uNUd3Ns GB4ThHz B+aCHpS4qvi j SCod
###2Rn1 XJ+LXCl czLIl COPj CCATRIyf hMP9qgedgXi OkpOxnl sQSHBsxI| geU2hr ChGE R
###4AWACt UK68UOgiI PHE V2k AgKUF6QSI En3SI / TGy g/ CLggqUxRVKi S3050Bf ke3WjBgk
###epLAIL6QWWFYWMHEZCI Nt pr | QBoX6MY z LMAf CE3XumJ3Hy Jv/ 3K3yxt Et 0GON35
###ghXEf DSqO0Qx+7hVSkx XF4vJ0CK27] 8zEoJ/ 6eTf U74ha3q/ 2o0+ef QIkpEtt G gJ
##H#DATNAr dj vM n+VUCFi yykaj 2m g/ YG3Og6! 11 caVNi Sj VI Di kq9kl vPl /j kmvhD
###b5z] YeNwTIWaas7Qpq3UeOVBUV2v FWR] BWDmLAL KI ZI 7EC6QT6/ eB77f yDIgFR+
###Ri eA+f b/ bsVbayTOv+vV2t L+f 2n/ v7T/ X9r/ L+3/ 1/ b/ S/ v/ pf 3/ 17T/ | zyPZaBv
###0AVBEOr qQTgkh2nY122/ HVK6Bp! TJI i uMAROHII 6HOBneF4FznmY9z1dywhn3eAcQ
###ae+gdf zndevk6PSt k6vkUy/ 5hbull SydTwsE+wsbGnOk2XAQDyI r uTW GPI NVLRw
#HAWPAWC gt W YQT6FHGEU] n2FOLnkJKFESy F4Uf HRz6n0Dvr gg7760) 3yft ycRFHF1P
#H#HEYCAYpsTL+S8gj kEt EGHFKOFRW Sy BGh XOYe QVBuaz 2FMIrgRdd Swf x JBCcnV3(Qo
###20vnj bi vpFGoB8Pn6j yNvt YTgTgJL1KXhFoNr DN2s2RUxvJbFSXPcOv4sBj n/ 1vV
###0z256+i t W VWBNAXPWNDGN 7Nl i 7Aa9UnN f 7j UuX/ dvOwRamnhf j nbm v204FTS5Q
###dwD2nSyx UEomLh3h/ EWcBFvZC4sJt WHZhnLy4YeSr y 51 r aNxmYuwGV7 nBww BF
### HZi uTBG r kZzf 6Sxi SOOM/6MNwWRNuOH@B5aA/ / CeCged4KgJdZ8u9f t Hsq+zOwJ O7
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###Nbu++Fi OMCOki nRDeAsHxi nuP+B8WFK1ysZNgl | vbJINuWH@BU+ZCmvVo0C5Qec OQ0z

###TUZpEKi LOKyJf p/ TaXPt 5Yf BzBqBW Tv/ | +qNUO7 mNg9uKt JpPLzawC8XbFsNHg
### YwaXEBXc7Sr e338V8QUABL4pt RGGAt ExNet QJz97/ Y70L7n6QGH shIJPYGyCuF
###ahk HRI 3QaNKEAopv] 2QsaoEbv/ gFu76Yt QyPJQGcmpn2v3Ue ASUQQ+7Dxs7cTLNJI

###QN vQudl nezzk Hy AGD+GaBbxnpRz Q7 Zbd7 SKEhPYzr DNut C3t XJ1 4FKOt j Vsepmyl
#H#HAWLDDXZ65wWT+bl 0Sj OEL/ vNOMDFI uj MTX1t r k7R9gj 25ZezH7M2YKN sDTKeD7al

###BPHTBCbF5QZt | hZf y/ ImwW2cKi Ol | mUl TZP6vAxS8hXi f 7Cr aueZVWWE 9X+uWL+r

####r yX1f 95S/ 7f M / x A uel / nCpP1zgD5f 6weX+cKk/ / Gv1lhluoKl y53p4f 8 ANz UzwQ
##H#UCQAci Se+J2bFnnSLBZpJDOUI YolYgQrZC69371 qRTBWMMWA HpQy AONO4WT+r e 7V
#H#NQKIC4gONBG GBUaM Cek456Pt A6QJcPuHpALNncZI dg9r hpEx5Ahwi 1vec OCLUT
###PDRWIFO0s c RXwy Cnp0/ QanzaahK7U24v0kg5ZMhOHl 70T61 JMaMs +y 91 SyBhU7ZT
###CJ4PZahj DG+QVB7f CVgYOVUng/ GmtChLsdwr f Bxql YIGWAKt Lk 7kHDv8nkUagsp
#HAMIM s QIKj eUci gYi e6EvpHhaK3d j 0PYYa2Td8f oEuUOVNFx5r VF3Vb6ve2t r QuNy
#H#W2t gKIJ8Xvocnt AH83gUDUvac0s40e 1WIK4PEl ho5gRLQWEYRWOS/ QBQG oUf od
#H#HPUHt s72Z72QP91 pH A3nqCw/ j PXDWNr Adeut r azbL8t WAJVAEJuj zPVj KAJAdr e2
###XNchl vAAGETupB2at vr CFglzagpi t / 2SWIA7G 0gO7KoEpw7 SE+Gyyl 2¢+CDVb
###kyNFDo1ShJ| +n4zqSl QEkZUU28LgvoVPWL.Q DCKRj gf Tg4sUODI pBJu8hFf a9Ar r

###0OAWSf sDgLi Bk/ GGP/ 5y YJI gU7+BUTBcnB3MFuz SOpj Mob/ NnKni KFj | FeBZf w8Y8
#H##6XYNb+E WFPeSbhBGrZGM wZt kaW 7Zt 6 TXw77R2LvVWIa2axXn8nYt hokJTw OFG
##H#NRok M6 P3VS/ HX8ndr NgpnFr eZr NLI 7O0KWbVehBF1/ bl QE2CaHobM e2x0l 3CsK/

#H##XTA05Ir 551 uxB/ r @ JVL0ozK1gq8! WIRQANCVKi ZWEx 8t cwi+Zc T3USgKgcyFl Fl Ru
###Bi ] Dkat uwP4DxEuz Pwey72yx+i +M20yCRBi j Pb9l LANC19CZkv Mo GyWI2t 4VUE+g
###TWI1 87B9QE061DaERWIGKAONt | 0ZeXSWj xHCx GSvt AL9JPh2k EAADS/ QAGUef P
###nv Oy NKMZVE 20z POUg Dt be3kKRNUEL19V/ DI 9KYEy B8Ku19nSgRBOVpaZKFuCouF+Eo
###hgVYUZRKGM TBVUERUKAI aj Vnhk7xKz3t yJnYdr LO2WhbNCOkv Dkyyp8YBpQrhv9
#HHXTTRZy X OWKAV2px Z4Cd2+ZKTws 4r y0J YuSef / 3BMkspVe7c+RFf kTK/ ZTI ph4TJb
###x KDs5kt XC5PNVBEGR! KG34zkeCbTzgOkNk51 1i M D+bnPZj 5NHGDsr f WWb8zsFkb
###aRKr uvnb7i 023 4HWwp CA/ GVBOpJ42Nd5cUs 6/ K+X81 nxD2or Yt t JbzTHKFWet 55eh

###0k HODMpVuNgci yOF zRRi Ccr DeVj LasVNt NCOZOyi KdM SWgQHxLWZS2qVE3eBwS
###ZaHKbOT6uy CR6Ry 2t QUEYT dI euJ5ChpFoQIRNywSs G5 7Kj uodDVLoGTmT JVhwiz Q
###KZORNKATRBLI SYPuEeaDx RGF aVQLS2WEXNWCcwI7d/ bIJbZNS71 Ogbmi(411 7ecoX
###esU dX6svYkoyEk9V7gr Ovf 5kpf g3Q' OLX3yj JcDSEVTEZBS041 yl OkPFT2Yykwm
##H#QKgpxj LEj dhAOUONO2xgauy QXpPgSTgy Y6phwELnZH vOnB2f zgJl Zdd5k Yz PKBa
###GSs DV 7YYNyf GLt | kp9bZgTTf xoYmmdgx |l WD88sJ/ gTF16nA48QS89r kKNWewP
###KRpl 6w pr WoJQneVnBvT64zd EBj OwTut JI R92JyDf vimukRRA uuaSTXDcaTéwdC
###Ydi RMMQLCvWraAghb9nd4emmYxFASf | N5zdZ2Tr aj j nl 81nZxbZl i gR+dgLj en4f zW
#H##1VFIf nZKQ | Fxt | qZl hsEsOBgN4j a6GSc3J0CpuJ1HOI 3t Vivb+/ GXg4MOwLKOx Ch

#H#e KWBe3RxdnAQDqabdzR/ / nsnmifDl DRQqTi s47FnSBqsVJgkzt Yna7YCEUTUn425t

#H#HWRSGE 1QZDkweqlt xhdSOAEOFI zZr r gePKDZgpoZj ed4JvkkPgi 6Ps+Hr f A+nmbug

###]) TP71 ZdNi A+g8152r SghAi p32n8Fl hKLOobZqz37wall RYt kO1BEYe+hwghf 2ns2

###3ZmaJdnlyc57wDH6Vt LDs Nt NUHUSEF3VK+l Bza5qaDQ di yCsj 41 cz75snoP+8Qa
###pmc 7Sor meESVE] +YuOcFj Lj ml kMxj YXi E60X0E7xt f VOAbVE] R3mE84cNpGAKLN
#H#STKZ] k+azWj6a10Q uMBgr t WkeQCvj QRSKk5k9RUXX4Dxx2j | kuRGeZsj i BT/ Yl vq

##v NWbv NQAN KKCASWNh Cvi-3+y | 0zLkPGkeXmh7Bdqj Xh4paz AU+ 045+St j S3z0Snb
###7086N7EVf +Cacj or Ft nPOTSzgbW 5VnxKI hc9Yf BWAxoubWPLdab/ QSOEnCL/ E6
###KshTLBKkI 7T1yf S3gx/ AcL5pnyKUgWhZYcgPE4GoLJcJ8Y3E3vycVoPvBIACTMUz Ev

###Cf 01 ROCz OYWPYWBv2Ln8Dt g/ yds ASGFUW.BWEPEBATHYboHLUpVN) (AaVpgymoX
###1XgVEZUJQ0j i NDYzSr/ / KPUNYFWBoZhyWPC7yt 16pVIx/ gngf +WJo3TFz8kHBsSEL
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#H##Y4unSN9ChHI Sl ccpzFUBUggoY1ONA77VNM j pl | FGVOns CAd UWHDPNBp VNI 4nHqW
##skt pl FI x+DHRNv CYk/ sWI7Y/ xIJMwf LnCXj 48Wy/ wisf 4Mhv1DVE Kri r D2TE95JP
###+0EP2AI yBUg+whHN xeRoRnl gxghAl 1gxY6l B2BFqd6nf Y4Jai t LLOUGdpSNA1L6
###VEVAMDOTKIX23i mavuf i 5k CHXSAA4K+88ZA6LNFVQc59PJIb3j 34G pFCBRyb9wsU
#H#HHYNQ nTMAN+bUAFD Tt Qmd7Layd EFl HIUf bEf ceOYRqQRt 7/ +/ j 4dYbKWAOToWLk(q
###+KI Xi i yvFXTbBOI t SPEI Kdg5nm ep3dbx+51pH+Ms8V5L7QVRhy JGde6DYShMZP7t

###S6AX| zr Ayl pl za001t Y5PoBj xWrKFqg/ 3q1l PQLdf VJzI r/ wkKvc358FkACQY nAUT
###ZKSNbBi ZMZj Hz QoH5BC8r Mk T94HSi j | i eHhzwBFAr Zt oVI B3ADUN8! j wj 4g0aw y
###aTK nvOr+CvZEL4v/ 408wx/ v/ / hvDODvj 1/ p720Zl cwsDNzG DR34e/ GVj DSsChG
###aq9LMhl FRADANVHws z Fk| Ngcj k1m+RxoTf ¢/ | MaK6t 8SI A 97sZSHO1VSduMb0D7
###(BBxoRyHT4ed5vTDMWCAE zzq2gWL0JIxgNSg4A4PLIz GVx 7Fsi AbFOghDNz dHVup
###HEQPFS7qws RnYOol xnXot xGUay ABe+t 5TK8CPWe+S0dgSa6Vt RUs6qTTsnyemXKg
#H#nw f O1f i 702UeBXNC+0D2Ju76Zf Xt GTcN7OGBpEVI s3KElI SOzcj Sn8gx NLMVRABTX
###IFhocns K/ DeRITLI | 4YA/ QQay OEo+/ eEhnEHDbi vHNoBZBr Wk4hV9/ TG huzJp2E
##H#hSkymXG4z Al pJEQEh9f pw nCsY36ZnC Xx9sl +1 20KaPbCNSbYh8HRg5Dud4ex2Q
###5f Bt | OP9cpAuj hRnxdOVgd96Eco0AAkdxwlghp4xFLPy Yf aNNHcgl EX+l aUnxEzB
###qhl R7Lr Xki X6WQRFg2Qx9shpXf f MbhZQ7uuUEML6BohQOM gj ¢Si kFf 9adT7j CkA4
###5dHo1AOYBvTQ KTi zOvgl OScpPl +ZF0f yAlwUsgZ+uSy/ | x2L/ Po8r WeSGZh5Hr 6
#H#wpssi sSM2GYwt z QH+MXRAED+HK QX XR8VAKCE 77vInpt j | uHehewwDp4x2D2S5f 0+RM
###3aVWKCYK49Cx 5r ot oqDZej gU7s5ql 8uTNgJQQXv7h3j U oGhJv+wpJ85INoVWDELImM
##H#w ul zFE/ uVWZMUr f Hni nli | j UWOKgungb9i npwnizEKeH1bccQrnglYGlquZTuUqt Y
###h8ql dVsxq5VK44F23AXbcesPt eTZLX22YWFTOFRp9t sbTSM A+KCMLf u3PzwL/ Zj

###CedTQM4bUgO5YTi i 7ccXsZXvUIQz0r BKb9gG 0JK1li voEaNnqOny Anoh27Wwp4
###uJInKl gBt Fr x6w SqZuqScPt M cl yvyu6l spOxbMzZi ynmu9p09gqg5W | UQZr 3UnwZB
##xekaX4ui SUNSLE psnt XMAKLJ Yt xseuk RARXxqVI 6N7JqVvdMy UVPP2dl 2PLChVFNe
###qj dVOV2f VOHNI] pN auY7DChU+Re/ qPr OP/ / NXxZEhMb2cdXshlpr nceBgl / 8ESA
###t h8mBy Af oOVgTNbnOv0J Yl FOSTLZZwEc 3z EGx+bxhEoPy SuMJi dFeSgr HChoVJFp
###bKCt HH5JLMPLf auJaoHW28nl ct WdZgDWgGx40a/ vagf U HVBT8GOs VCB8VI RZ2H
###cOf 1a/ TUOF r 5YNM AqgbgH32QAuUnb85Cdo6zalul+ezax+hss5kRf zCr | 3Ha60i b
###7/ 7Tvl xWil 0Zx0i HmvevesRI ¢cCs/ 4/ T8s3Y841zWDoQNDk40d83dnBz TP1sn5wYs X
###vf 71 B77n/ OBDt cLHWKZNFC6i DQBI +1LhZ/ Bkj 09y XVaYZOwHYzr DWIMAY OF VN L
###94/ QacuVr WOxVaMeHAWst VIXFoCpg2nZl Kl Tl | f ERAPZWivbpOnj Zy i FRRH4VU
#H##0PWTYY +cWEEK9+x8nj TTYT] RERGsNGLf 4Dt r gkC278JJzgKdj nPNLbl 6t gb8D\vyd
###e TPIMBnv3NGKF3BCVya55Mrhlt 6t ol CKN2keBkWQL yx94JZr HUBJFqqTt hWOEi r U
###t OORTWs9aLgZwGr7JuvO02b7Kvr t J6ekYf G | wpK7vy+400Zi 9kP56nmeZW S4W
###Bt 6f awNY66 QX pci gepo2l VixzD1FMKI pwegBCLKyhl OhRr 6s| P9vvOD3/ UHf k S6
#H##WHUDaJ 79Ui 5CaCHe | xxk ULKnmeOTFxJagk TohPk6w w6 C40G Mz CzPgXI ul 8qT8
#1##J TXqEBAFK4j sRRy6HbpTDkgg+t 1SHh54s7/ nKGu/ LhA04VXqDOWGVagERSc Qc5FS
###VCeq j HXUs RTPUW pl r JWS85KCopj yWIDZcn2i Lof CAyl xf VLTkgf sl vVf r mONAe
###vIFP18RT6I JKNEpcr 041 RSnUHFEp GAXWeDOu7bpc062JWhvcegl vl f t wKt f QCyZ6p
#H#H#guwGe EERIQW Clv XYoW 4khXOhnCZXFL8vxt c0aCOpUxhppLRSgXct FppWDk MuVo
###47ZRNIp2Gze B ROPWEQeDuCl 10FNJopagl JCyaS2ayApb9j IMvhLIVBORVUZf uSEM
###PnA sPUALSEr wBRKDbuAB4| ApOexWD hnF4/ v5gj GAq1Dr YhdD2J0O0OUZ913/ | uj 0
#H##IYHNYst | LBEt WQI5Nr 8Cki R7Dc3evhRICDuuf T9y HBQHWs XFKHBacba3Mz JCpec6
#H##c6KZ9k YwZpewy bPFZf cxt 0c8i | JX+C1lhToPt PqGhHLbk5hONJf phgKOXaW.0Gc 31

#H#H#smN 70eED6GNOM j | 3qOCWAZzn1GvB/ x7SecDoXX8sRk1Pi t HvKFbRPMP3j Dr H9Zh
###QHIRyKoHDqi 19QaeVxuldTi yPNer weknlLGq8ut f Ab2v1OpSsVi q1dZ1f / uOnsHxs
###alJAgcl LpyKXpY4pj 7zhqSHDN3r | 8uYLnf poCh4DNOAPB+j vPJRyp0+54HMx RYeu
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###1L 9k Cg+N8N5t i / MCYBNRaf v/ W4/ ZTkZkby OTRr r bHYHGChwy RY4+nWBDi KEhb682
###0OXDGcgOLlbekyZaGIH NN+yoVHVon3WTDA8Rzf oyshZHIsy9Fy7r BavnKt t bQ 7
#H#HXRIWLM/Tr 8Cr nF899YSi Rt dcl 4UR30Ya52N7C118+R31 4FQ77eNQOWM 2t al 3Jkp8
###bl CouHabvZ1za2Voc3t bW Jum VyHAdF] O2HPs XZgbKg2FaTBGhTG nj ODI 47k2H
###HenDDgs 9BMONI Ut L19uU8Hj Y5cwk 9l WIRNS2Y8kx DkbDEd/ viMyJglsAV] HE2| BcL
###VAI f | 3CIMCMN 5FOVR LEpWw FFoFr ZOHoeWUgi ZTODqusgqUguW/ X6vz JENnCVK
###30LNt zHvVr 9PgUe FWgS463gkt | 4di 06KKkcoi TPj 4cAQLi kI XWwF1f nDZTj haz4
###c3z27gNgr r VM5 +VRe QW +zr bzj RskJpEmtc VSYT7DXye9Fr oKoM.JaLll / us\W\RUWLI

#H#zZ UTOKQQAY 7yaLac LUTDMF TUMI gZt XF3ugqXWaDgzb3r TBzd b3Ui 7LM_aA2VSr qS
###2Unc ARGKc80NYhpJQUGE36R ut +50) TRUS/ w3or noy97RA4APW ct zg/ CLt oEhl ZR
###AI+8zVPIpbVr f 9PI di vNXf VI Eg6CFqZxs50CdOPETMYzk M6 UVs G2Nk g YKBBQR8Or

### XTI 0TCQ@or ul dHor 7pScczj C6HWOLpt vGF2t y1TdFxSAyaF+l Pi MLi 4qGHMuCAHK
###1 1 u7/ JK3SI Nu9gbzqg/ MN\vH53f KxMHS4x 7A9mCf OF+wl S9hj dGAM Yf GoNPvI9PUvd
#H##YSbMUQ | svUU7 I FWNWWWLVYT2L7dVCR6t | MPVGNI PWCISDnRns 7dh8r | Vi VI 6M R
#H#HQKNXHAYRXNI | O2LgLNdr 3bYl RqgaSVWBvV7syaJuXU03kaKv3Mk68zIl pHOi 0Y4Ph
###) vMYOWDY 6ZRJIEXmt+t 3OVEXFeCeZXMLOul knmWé Yt Cr bJ1GoZ9M 03H KY5C5aSgX
###IZ3gqWAYHVRLakf ZOsz9Et IxnmD6nkc O GHI W sl Yi cbWOkZnJJQxDA1QZqUKcej hqv
###vi KKOYbOVINAI 3vcl qP+VBr RpCeQA83pvI C1l 4AM\+J2bp5H a9X7VoWMU3Yr 21q/

###N8dJIcc 7l pwFl QZaFNRc/ t FM y5E2k3U0Y/ 0i ZUKspnBSaEZs5y E2+2Sb+gNM Q65m
###/ ZLbuGxau6dScuk/ r 1Sl / xJ/ DARPKkI gsPc+CQ& g+bni f | Byy TOSUE3PPqqcC60za
### DK5mMTOt f Aec40H HzNf b2/ XLr e2vKRT2i 71 hxr | kst v7Wst my+NLO6MrzLt Jp5p
###Ce SOEo/ PBI MLHsQr q1dl f nt K TBN1SR4/ t GkvODcj De7Dszesq3GB00L0kJIK1lceb
#H##dZnt ppgBKvYgYxTUt 7Jj al r f 4) WBcIVAI 5ANr dBSLOWNgRk R3uc Uc+gEPzKCvI L
##H#OBXxxKGAr NRng29s KGACM a0t 46t nChZamOxuzl V6ZGef r VykRz 11 z+6ulEGQ Dhu
###FsVIEdI 1hVdyKSFUCI | G n/ EPLJunz6u0C Z1N9D10Ox/ yB2f gHCV5bCUCEI OT5Dv
###Kbt 03+Jsc/ sf +Hf | 8r LOOk3MBbZNNnTONNUL9SNYyykpB8l bgPXRSNr 4SG& j eUoKO
###51 hmuPk/ cr wBNK+wi 293WABIVHI vUXeoY/ Di 0kgOwi F8xnwlYdoj 5D2VxMF9/ pKBm
###5hM bpsPWy2nk ThVQvHy 5mAKCYBPN5hQlqQdZs| pWbQLDhxr OLG Ut 7j kKAKQpO/

###CCYcQHPi 6421 RsaYOR9dneLNOPFJQcvzCp@YoSngoayvl OMpXvvkPt CnBGP138
###cHCx03pzeHh+c NG5 +OXN2x 92z g+ARbJe2CGK90oXk Ck RDEQal t M RNGey Sxshwu6l E
###RONDDAVEJr n43bLWYf hg+nmuPl JB1PLY Ui | Cs18QrCe3QBgz+l YRokgGWMpC3sQ
###hIWWSXxcU2M j hZRJaj FKegdHQZnsL5VaQyeOMK2H f us G5V Ge APQ7I nRRNG GAr

###ab6FVUD+eKIl Y3WANocj 26whi 7K7bFkcyAZyeMBIr 5a0mil KepT3BETWX8VOr F/ nd
#H##nEzaKvVDW2+aj yHeRi 4++ T4OCyuuxt oV+HWEr nWD4aTaDRGh3H2YuPFgi Or Hey g
###qxBCzEf | UADccbenTbpt 3TceSLRZSqzqGLMkON ¢ A9+ZRCEO0O+37LNIJJ03A0+1t J
###2WIZKsdt b27ks DEendXNLHMUHI xcm Y7r PNxuQOgl X5HvzLhSyN1VgOaBi b+r pAJ1
###v SOgJHLMADI my2LZmeghx G\ 3y HBOXX83s @BnB8pNaosES] @BW)17yr/ hl Heverd
### d3y XSVF 5DEXXhX9NncHT7CE/ d6OkzRHm SQXCKRt Re3VW I HE2qPZVpYEt 1ns/ w
###hLt r QULVeYYI nPQpl cWks SLmMAN DNZsnPRhz+54eVucXuZnvdaSM ZL5QzBI ECO34
#H#H+M/YXwt | h9YToN6 MRHWeVMKkhDa89r i x4qj | | eM 2kvUzc YMRo+mAHCv gl Oy El AQq
###hccbwt D4vPk0zKf OtpsvOm oNj ngr EU/ ¢l SKZ0XYc6/ wDMVP5Uxy | BOTz G651 kNC

###1 Q IXqUWEGZcpi | bHCHVBYmmn2DDE6W YEVM LLWNKkWLv Cav GW kgNhMbzZ6MUi D
#H##X UoAWO b ZI xe5eu@BEWMKEI sv5APr XFsoT9l 1cut F8BwovvnegBgk 7EF2DI dvhCg6
#H##2UX0ai dX9mGX26x INHBUNnk ACNAv8I WkzzVHKAUz xs| S9bl Tf gj FVf qdxy FqChwP
#H##Hkt r 52Jut LISWMVDI Li wW u8FVLVRYRAGSAY Pd9Sy Nr LxnTBOAKf i AaW / 1U42] Jk
#H#H#NVFKKNI ms kNnOZnRbnEQOgHr 0C61 47 Sy Hc p97WBf 19wr oM-MFDhXdAt j 0e40300
#H##9z XX MPWPCcx 1e XTs UATt j my+Dyf ¢ YZoD5WBWLBKWDI ASEPhod3nv SYNg5po+nmTQgce
#H##PAQH6f 227 SDLKk6bwWUGYB8V 7b5) xP/ ExHf GBvVP7V1i +nt u6j Vzghz25velKgQexL
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###qsu3He/ JI| wWOWvh+DT4/ 5MB9+K] nel sc4r YFWO+snvPGhnr F61r 2H31 qVpJj CYnnG
###ol | WVEYEWIt uocpAyvIR8pWIus| bNI GLkj 00nUanl adApc pASTOGRWn8L5r UpbJ

###3 Xz ZSk RHOSx R3YLUZDON HoQVoSUIEAQGYNI Dk4NRI 4kb2sUSW yBpPuOQ hLimhz

#H##xi CsYpxJIM 3Yi Gkvf Xl / xULalpHki WbQOk6Qz OH1xyl | vVOni KIRI EAf Los7yBbg

###5BSNOOK5EUWLEW kdZp3ci UORDI 4dNDNj 2] BcsHz CP5kasuObeNke Bl Pkl FuFj Hr W
#A##a9INGCEXTIygUQI68NnT5sew2GEr kg3o+gmNoRf | gDOny DWPG/n/ zhBPOmhLj dw7j +
###Au4J Z2et beBAOEg/ DPOy6qj | TAIMpSVCOBhgnM 6dCt t u+7hM3PRONh+4F) W/ Vb2S
###U793qT3p9RAVTUcn8ayymxXbgl r W GK1SBt BkUn5cvD2/ Ef cG+nt GPCPZY9Yd5UBe
###bcbqul / Ma84hl nEzyuSt KFoxr i r ReqoDesOvl HSYUbj u5Yv380LXBCODz Xz51 Tl 6
###3MCA8NUAEVHGE RCsks/ Xrj PhbN9Lex8ql 7C66NBWknBuf at cApP/ 119XGx9FZbf s

###Ff D Z] LQzZQSEMhTh8Kpp8zaR2TppaACHMF04pgBj / TBaNugsdKwOw+l P9/ ui W
###zdTWNi bsIx SEHZSnDDMgaQ 0l O4DNx TaQZBI r dSRC3MeNUVRZ] y GCY9ht 1Ny kt Y5
#H#adl | mreNwB2x447CVDZvWhOxpFMzy KZBy ACt W CPpl 5s0ChOESOCOHBE4 15WKer Aol

###hpi V] CBcl vZ2yUD7 kcWBd/ HZKAUoOKTAG/ pt TAULCM r @t | ucRosEf PUhj Lj KRz2
### BAFW 1r JyJOswlCgdB88yHDBRt j LbvXzURA3cr | LLf / Sj KB3HseR2bhVG5AX7 Na
### | E4AKunS7uz SqbbZsf WODQk9(A41gBbf mMT1RGY4l MKOVON+9z ASA2b47 Yy Zm+25m
###sL00c QFkf ckxql8KZCUyaOLH ZoNgzt k SGgXeE02R3qoHO4pNLmMAY CeoEC6y dCAP
###vo6Kgr bf 94edl KGUf 41XT/ KWKULPQV8yJj KHaaW S7qLYCNWbdf a5f SDgdOTI | 9w
###bBqg3j +JERIf CHgbOelh6Fudi PUPUOSPr XDuTUY+yvgXl oHWBcj BOWbI | a2f yi XCi

###00f t 7Vyt bAeQnyHykLt +xGanHKc PSUx060f dsuwt 70/ GxGDhz WA 3F3PGOW FGc Qz

###xyGsdCvi Unl 9VU+1VWABUj mPLz5ARIf NzdLLzH t gS2@0CS5TY/ | VObaj ZFPa5UGC
###F5nIby Qrgxj WPt +kt CDok2bi t LaOKXl ogu2gVObGS+wiNn2O8pbk0gT(ql OLY] zHA
###u3mar DhvJBKi Dvr 70GF7Meyi Ka3hN5Z291zN79LTTDFsh+Dov/ KTef 1gH xZdE3hq
###96Hnug3t x GHAq 70t GVEZ5KkQUPhhJSAzr Th/ GgpAhFPKWP8VXs GHGz]j | y +wYr wo |

###d0ki KdbAf YVnKTaEscJSdOnzeYz3j 2cxMQuDz| dgbXLaoUHot dKci QCj P8Us QKB
##H#YdYH2Vs 4yl hj QAExg21Jci yIxRb8Px7y4nESsf 4Z29x 06gWnaugAnrDB+k 6 FWsMLd
###bBqdQBdVwy | gi T6HXCWZLNI | wgbS9JkcJcnEw ni XOEOI sZr CEqr zhhHbr FKnbg2
###bdMANMBKBt 78MUxf j UQI34y4l gUaTh6UE+PwWIgM MAS5uWY2eJt N7+11 cPDcNvN
###f ydl Tt kQzIspovxNvud/ / el k9nL8VF ZyhkJBHe7z9vPf 9z2T4Y3kcpKWFFxn+VAnI

##H#aNuPwWw7 Av2wz SEI Zzhr X20M aDkGI861r f pThi VOoTKLFPFJu6LI f ddSdNVMBneKW8
###M x 12Kt OCDANOdPf abNpFAX52kW t aTZbbLxLdai f TRT8vO+m 8sNhveMyl Evwf v
###8ZN9cL6JuOaygDKRYTS8kf oEqbdEkvx MZ+QqQ7 DI QVHEPJBzuTqd/ nPWGHol z4
###0ouosd+/ al Ej ZBRbcn609k7QyXC2sX9Y95KKr i 1/ H yX1C mv3nj 4AW pnPeqYq
###hnDK+0gbxvr Dezj gbKAl 7u8WJaQYvkkUy Tt JRHel Kx6CGRef Ohvj BbdCRyvnCKVzy
###gEl Zo0doD7WFMsCc/ AmYeo2SOCReXk3hWkbhVxHs88A4/ L1ChxSO7j 2PAW aCVF
###T2nmoeCGecghb5/ Pue+0UzdOxj VQBVTI GogdluYgdRe5AhWI45UF7bkMybHINnl cLGMIQ
###Cr Dsi OkLj vP37PSahczQYWZsdP1j LUXf N7TKSOx 1t 7e9Snb9zxnPaC9ol Lt QcSEr e
#H##sE9h1MIBZx JNB88OH] OO TFLh+CUwxLi npFgt r aN2pB30y SQRcF4ChdZMc RYKSW O
###S6n31 EO+ullpr Xp19EOvz OQpahNLj 4emnd/ j 41 VOePcv3SYei 4o0yyMbf YvHyeXXpG
###CPs0Jc2+l r BAEl i nl NUj / J3GhEQCAcXxWRFpv8Uj QT xcl 05CGKK3TI dc30SGE6NJI

#H#H#WHI/ MUuLkr D OP2nmmvVDeWAGZz 2RSCLMnSccN23wj hQSYMNX4ENDnmGx 8Tl / LI 7zt

###0nf | TeKsf zcUp7xwF42k Bw2f 81cj FWKI8KDBC6BZnj MZzj PanuQ.v\WW Rg6 DKUNY
###HOa2Rf gEl B6A2wW 8qB8nBoe+SE3t Zqx9NgwHhg+d4agONx| H2sVJ9JbOhl JSRnt A
#H##Yt zmogbapi XZQy5+qcE94ChnORXNc PVDb7+7 SqUEV6r 4awd/ HcKvK|j 6r 4r MgPgse
###1 1 LVOr DI HhbZwy J7\WO0nx3i sON8dnhoU4AnNNCs 2Y6SdweUs | FYy XQENCp Tt qCe8
###qs| DAgj +eMy37SwnwSi Kf x PhsNOoHN7+27c¢J+M QSmCh SNSx W8I XPS4r 7D2di Mi16
###f Ovf eQLLVr xt GLi wCBNWQp9VRAZ hDNWZENg7LEI DNCGSMB4QXy GR2y 7t no4p9Me Y
###Dg9n1Js XVEENVLPSy02i CROddI yI LshCLem kREt ogCSf 6 TbMz2qRhOoykK+8Vj o
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###R6X AEl YOQEpP8sct 3xgqnoDemikdadWUpR/ 4To25nxpj keVuKBNyt ul hHxKuNt Qgmh
###| 2zp2A8nRr gGgb/ anc0l V66dpF31ag+94VsyZgJwTR7wTObzhnZw7DBg+P2E7W E
###Y] 08Xgykgj Gc8Bgc CROMyGKVOEJ423nB6E3HDUFIKe6G 251y +l nG0021aj | WP

###pDvi AV6DOYui kznmDTRHYW wWJVot kBky5XGot 2Hb/ HKad4all ChB5Laz LBr 0e8KDh
###IAUPTU2t ZMATNb79ar al 9Hj 6Yl oRnivt WZ5B6eESPZYwy Tvy VKWOVT4AxT VOBOE9IL k
#H##Hr ASSWRXs Oz ssZ96j nybzt ZYznpj pN f CuCPnkO7 XI NoM OE96+0Nwx9h9Si U78Cg
###036z2D0OdC3GU05nkzr 6zQAj et dU50t ZoGkSxj ubLl Rxni r 4kmh+UsDz8TKSi eKn9a
###5f vl asnms H5oHXTt 5F825/ f i zPc6i WLJJQYt mh8ZI d1oCGbt t Ga 9Si h/ UMRr LV]j 7F
###e1T1gCB6SbY! CW 3xx+JDYi G+9I xJt QGDdWIKwz nEBt RKETTcLuJJOKvx1s+A+bv
#H#MApmz Mugbhmic8G8r 000G j 6gg+uTj BnZgT6KBhDL7t E7272N nMdhpn6D7y Pz
###Ypul F8B5JKNKk2| GUSI p4J4Ei j yRwf +980U GyKf 4H+6eZERI mi FzYc4t pYMYLO6+z
###ehx MECEHW T Neuwo GAf +RGhSOMB2hLw x4oLh2wp6i esB1LEUaJ9At FKGyNs+ABe
#H##2v GEBex e wWPL1Vwg1nUX5bKudul spweVei GvQpOw+5b+MNFDs Si r oQvnmv2i NQck
###5ND6Pf +pJPvGLHbA qYSYFNLI OF sNI t ct 7BXTNI J3T9Cf KOs GX4ZAXy 4y JacW ox
###A 1Q FOIJWLy20aRTxhs53nst r TdJK+xj AeZJ6GY15/ cHo3hi j JavZvPYzHAOLOW
###r Vbx2me SDUUt Jhg7zWCe6Q6xmXag T4f SsYUywO3ONbr gEyculL 7t gUt 2RZs Vit 03qj

###0+Tqi | j ZFUZTsGN dHZSi kLyxbLTDzvHhyCLi QdF4pdMBel z9t Qzpi pgt 9C9Y3vV
###el yt Y3r bczCNf 9J0i unXr OSHKI 18| 3FHeyAnj Hgpt yEKvJekq8j My4dcf Lndr xv
#H#LX57/ X WA TOTNLwWnguPeBEeaj VQAVX5l 0PzPwsI / 7r NRxe TEP6s Qyqnkt 2R6n7 QU
###BXnzak YVIMopSvdGIcl hFUUILgXRT8VPeUc8G uuCFZkPl L1oCDyaDYocxn7dMCT
###obyL7PeqOMky RnpF2FI Sb3t b214aWR/ SQZH/ | / nDI | Us6nUaa25j FQMAkVY1c8Ur n
###P57) pw / j UaN sJP4Amtt 7t W/ +F6Fbder Xi Nt f p/ VNxqr Vr 7D+c/ / p1+kpP7N kh
##H#uVO8zyl uc52841Uga2VYDMB5COr g4dC6i aTwpOXvnR2dvgL6E4+uVNOGVezi aDrt O
###TbDi 7ADz QPUpt C0aVXF JO/ aXKIWA3cHr mv8T+MPyi R91nJ/ RKAcxebXwQ Vb CGP
###90zuHbCynnsNLp1ODvc Q7 Reccd72KaYf EAl WBCMLOr / 9bpc2kd9nRQLeVPOyq2z
###0Bui XN mYEW94r j Hcej adThoDnt cChH99) c AMgWIUXAy/ h3NCVmaDDghr 2Qvf 1K
###711 2Dql BTg2LMU3wbgDLWxL7G7Y! 7nBgyH 0ZOCL9QbB5BUNr JwYAd nEi THR5dcA
###) VSi YOKLL5+e4S+MBKhWEEz CVFz SI J4POTNXs/ oU7gJ GACCH t 9PxwEOcgMJUBY
###Bj | KKETI r 68x ECP2dHf UMQBAgPH Wj1li LFNy XEEhMAr 9f qzhr Vxbz Anl aZ0Kpxoy
###CcPsi | Cgl 7wbd KEdz7ghAGehl TeOl eJ5kMir Acr 8r qgB20OPL1CAq1EENDLW7 5

### n5) XXi M 2Q4y MFoEnDaHQQAbl wuTOCTxGu2xxj 1Jr el FQLVAD/ j KEQVBN1Dr SC+
###xbGadcUPR+f O+ZvDi 192zg4c+Pz27MBPR/ sH+87ur / DywN 78/ bXMBywsPzwsnj /

###4zc2Tndh6enF2dHu+/ gSDOj HZv6/ / 2/ nHGp/ / 2293Tn91Tl 4/ xal XOf NGYi Fb4+P
###0EX04nzn90 | 03Af ne4dv9s/ ONONTMAZ C3TMk2a(§ 06C0LgDk BAAH7Dxd03I z6Jwe
##H#NOB9AF93do+Q y5+pS4P] y5CsbvDN2ek2HTe7pxdHO29C945¢96+C8v 75vz AwRnu
###H53vHe8cnRzsr 8AYoF/ n40eDOw nHH w48SE3/ xyek Ct wRz MCTu7BzDSnd3j A+yO
###Zr t | dHawd4HTOp/ 2Al wwSOBqzt 8e7B3t s PHmwf s DiNTOGF BWBOz 5w/ voBy 8d/ Z3
##H#TnZewxxzaei YOMFmYJn23p0dnODYASTN73bPL44u3l 0cOK/ f vNknsJ8f nP18t Hdw
###vukcvzknwlL07B4Zof +di B/ sW QDgoAQU3313f kQgPDg90Dg7e/ f 24uj NaREW ReA
###El x0B2r vE6zf nNKcAVhvzn6Fdnnl xGqUnF9+0 BXZwhegt oOguMcoLd3YRaDLgGY
#H#HFBZKKW xwevj 09cHp3s HWOANNv TLOf | BHhbv6Byj 1R5x57/ sQM va064aDA2/ nhE
###6CgRuk Sr 6xwdQ v7Px/ h+EV5wW f z| 4E+BL69HWTOV16gMAZQBV+A6Nni YX OHR69YP
#H#BFAKQRBWI27¢c XXqlcv1Tuyvadyf NgAf UCWWK+3wnrshlt Aj 65Xr r eNYqQO4FU HA1EO
#i##tsavD Xdt P8BG603G F5A90zct Ug/ aLyhqBTzJcu+Gk/ skoN q5CBElI DTwQTonj | DY
###6WUUl / GndPl g88Yswibi D17dTCDkVqol t wKM+Qal WOt 1+GF kDVor OMwWGDM r K3D
###v7p+VYW r nhc Kz n\NDf 1K1oDHaw0qJl 814LHIDOMEBQXMY2aJ zOR+KDQ AZi SwoOT
#H##kyUgYFy9ZgKgsVKr rt Ur | RAMZ8W | OsHH+sr a/ pj 1f Xq4i Pmf 8SPonJt ZV2+q61Q
###Bf 51 Lf LHdf 2xsb5nmv643VGULCLUGPz 7KQej Knd0ZNdQWHQui ¢l W W wj LxVt KFgr
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###Kk D7 | W 661 xAZAzhsB1O4|l dOZWJDBL2Vdf zVgOPvOg5JBl 7PW ZsuoWNf gj Rnkb
###t Rr mbm 4m) MKE3hQoqzgeg1GNKuRNvBUZi PVi kt 5Pz xvHZNWYSuw4PX6g22ASB2h
###D1xt w6 1L XH3Uy DnEwoqYgP6 G831 Df QJ4Pf 3vsr HSTCDndJPagvuFUF2zf nLGosnkk
###a3sr AO3GU 9/ zLSzTAnnzeh/ aOXf F+ZdUonf & nl PvE2R/ Hhgt zPwsgTl f hhREED
###dSe UOQNJASF Q oEQ EzOmByPi QXLkc3l KoO+z7EVi XgMp4M2csLUEOggEUyZn2FH
###1DL1Kgz cE9QELKy XF18YBM ui nWhJ Cbwhku4Sxdgk6r SOY+Mskyt JWrRbMAQt 7Kt F
###Q L1/ OBdf gh5i j St FKkBSI gZbNPVY6GS1ZT7xukpZYKgr 1wj JM Eb7kHX06Rt aH30
###r at n9KnPNnJZ0ZzuhgeEOT1xacN+1l FPHPRI t npuf gJE8VVKKZz LuWswz 3t Vr &
###17A+1bCC ynoCGphvDj e9u0Y567AGHKr Qut QDI UxgRHAMVDz KAoQ JcpRxZFi vh+3
###W ef sPc6pr ur 4t j | ULOKGe7qdX5r NCcf Avhof | gBDzxnAweJx56zTkn06vLT+pp6
###1 RoCaADI41 Zi OgYduol vQoNEaf r VSSoPEr | hy 1t 4K9aVQKOXr GWEqMPV7t 6di z
###rt pep0G79pTONG er | p4r LZR5bf nDMUJj mMNeGnA1Br YpgxpV2EOQr GJ50c0QAj g4nmM
###bo1wAc HUB CR+NCoKP3Ccl MCQYE2pCi 0l F6Rs M ZeBT2VGW hCnEzg18WHEpPNI 2
#H#aNvQVEt | WpphYzn2MIBcBe ANCdAHLi t xK3GZVbk Xgh9GCnl | bqVLj Rnd6ddr FWKxW
###k6her Ut kr r oSe+gFAaNVWe 8Ke2vr TsaehEGKj Kgd Xl SJA6SLXFGEg1K5LYoFDei nr
###ZNVabk 5Ei S9xH5vEAhe5qpChRokvsbMsl QPOHEGGz hFGe/ VIR i HEOBRGkt BU7Aq
#H#YTRhCqQOEY(BhPaa9FMLVHoW9r sKe DTl nwgr eRbSf 6ngj KdwgFOAt VzWh3ecp4hu
###XW f EXy CVk6Qoaz x| dCCt | y9nol t ETs61 equhC3t USRADI KOgQ2Gr7| zoJnOPl 4U9
#H##GA2NYO+N2TNITunQ nJYo2Skri | gaxLJCd2r ni SWWISETV4ADnQaVhW JzpTxbeO
###RMyc 8l avewqPs FvPAl hdoSCt EKQul ZEMs KemviYo/ KSDSMr M T8Kezy JPURX+Kgh
##H#TPFsnPHEMDEI PHUaWSc XQ6SOd f Qa8YUwh5XnXf uui | 1 GhvEMKO2a+gApO2NCE4H
###VIU2y5pcFqLhj D1y DQT22Ce XmUMRi 2GKB2hj ypxj K+x0ex+ql 83f vZIbghglJTt b
###97z+KI 5bqDgEeR34sVyK3xV3VFZW cKo3z0Q zNWUWEr qGd75pMOEund SaPADt X
###99HILEL zZLOdsPDBGL1VJej hG LI GexRgUJcwEz|l 69Sxf sgl ei i Gd70yRRXAOv5ec
###bi | hazCveVvnY/ p4cnVa9nAf sCowePl ELXnT/ t 3X+wWOHhRbmAZ28EK Cy 30V5f 7WC
###QCByj] 7TMPf uT6pa0J2ReOl LRIt Dt | GBpr Lt 3uhyL/ | USYL/ g67Jj 2xXu2f S+JJVb9
###gX/ Xl gnCTkr aUTat bb87DA 41 eUMkgwi xqcPLCt UCPI t JEEJM nms TeFvpbMMIT pY
###RUs 7hohEul TEzSHbKePYqzgdLQt Zdi 5Sbk O4Nw4s2x8v UANMVW kaz EEmlxyeXnBaD
#HAWISWS5QLOCFQIr r 0CSi sl CLTuXYWVFHE aNPPdB40vd uYYr NnBHXRLi vj 2EqmBGy
###0cf NzA18l 126V0r 4sRl VEKGz 3xD+t Np4R5d| DWbQBduSVzcDr Rl deA9EoKwW81TZW
###ei Wbk/ NJcpLl Rz8zFi XCnAi V5¢5wW y+t YVz U Ow2l FNCDt e3hD1Bh+t YgvC7c2nmb
###x53hNl W 3x CDy 3Hy 5QAKI Hmp 4 gCcnoG0gl kHOj ONSaROMe Qkr oUebl whIWBnmx x
###DUNJ 54y vVnBSBWho AnmaEi nMYOUAPITt HQB9Yt 8CUL | 4B Ge Xvf 8bPi WNI FAevqt
###bYeF4LO0r | +Cl 3pW KsSgTr 7XHA0i BFi x NxsWSWRKgGVeNs Gqgwl vpt y/ YTIvYYZo
###921 KL6VLNr b/ 71 SuMivNCE6as HVDE8oFK1lcr nFUVOYB]j r +EI Lhl f GKFBh/ mt w M
###XKQFul MPxI Rn+v5A) al AmHI KGLVLsAscBZK0+z Q0YAQysBei ku2yAyQ bYUS1qSc
###51 nDEqgby BRs BM UPO400xBDx439g6SI QXi 0e DACLOr 4C17y Vi sdhG53hgWEb Xk nwe
###8r hhs+9gYa8AZbu2i TadL98wsaYOUKr 2| | Ot zI 3JZhblat kwzKt vpNsZwDchcBuz
##H#A hbnyunWkgGxt bzRANvt z4/ VOt o] 2UcUqg5pGnt YSnl sA5z Ff ZXKj 4 Dn9HAdwHMM
###+BpaxnF4i bGG7UdFFx42Zsx FQI0nb+PN2WEG GgGeEyngt Yl TgPZeB69V/ gY/ ncZ
###COVYI ekeP1k204Hh+g+NESOaZf CgOwWgMkzmD2AdAeWATLXi i m B6XEW) j kxEO
#H#H#TKAWFcW)ZD8I BAYvx1DgUr ZHvxH SuAz5bE8QUFz XZf JBzP553K65hqQRwWx 81 kb
###/ 1 hae4dAH4| at Mkl FBzwUHOCOcJdYnnyb6s08LPVYyM ul YR7UcZj NzwABK PUNK PEuUI
###0Y8wy Xx WPl UgBXuGgZ2QycRi JJ0gLQ nQeFGuj MIPF3QsWWGhYzzl sUt ZkksWhLK
###sL3zyQ 76He7ez+x3SbhQAWIk5BDE8Ral | / H3SP+A15Vd20WhgWUYj MKI vj XYkp
###71 | Bl Esusl widQGDi +Bx5GcW)Pnmahc TMe X/ Tl uDv SaBHVEO4gRI i nNusJFOvqWEg
###FH6Cl MFGrva2hd9j Meh6Ut 2wGQCk] 7TcShIRPWYTqt i f PS/ a7wgLJ pQLewShR2FN+
### mKgi Wvi QUEOCLZHBb1WY7nmBQ 2VLsj 2t MhwlawKCz VmCnQXe C3Y+zi Eu2r F3PY
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###BONS3U4| qgpKTQXIymZCWk S25q0/ avt 9p9f 3r 2Lhl 4EhvOk3nmbqqFGn+J1 wh+0
###R/ 1YnK7BRI BVHhCTOCcl vORepHukJt EhQBo2L5ygzsnmv1LS6XLX4/ 3QX1LKz4nr 1
###Xi HVj BWPAHAGOTH Hec2NOOs bf Q@VaM 29TCdVY6MIWOPN23f nLbTj Svdl ol 3V
#H#SNSQXVhLh72S1kLI vapMezMITgONKx SdLYnycj A2GdV8bsmtuDO+uf zgXl qOBl sG
###yr r HEb7ckqHgSabQrk8hoXwSWBf a27QINLSS/ E6TsLSnr aF6SZC4| aNBG3Ek8730
###2 Hx v UEOVCUCSXW YJUVxJKkZEDz 2gl H qOHBQTczMM GkQcbAuZ0l vRz4Qe67BI ar
###E92cz4xqRqd5Y8oM q6DAdXgSy+I 0l WAz cgCKnBQDY+SNZSyWSUR4i C/ abr sj oW
###LsnBDEX4 Xmagpl Uxvbv M.t UO7N6BGTL712uAEM:ZJ89Je5t 5X7LNHr XBaMkyk9nb
###92JvLzPZvHGBhR 2NKj x+NWAynf oEVzGWhaz50nGkbhuYnc/ yDzWjnmbFl j QvW
###y0oCet byZqOwr uos/ EQvcEY7Jh85I / xnV5eLM/MWNt qU9r /i cgi t | 74S4b26HFp
###aqy IMS6ay RGhP3CapTPkvmTpnf 19LUt VPQq7YgdhsRTbJVWPnS9Z7SX0i PZI BVBn
##H#PYAMIQS] 921SIpknZz9j SBMVDoR60syzx | nXDYf NpWDI 6kt bei HGCe5Pj cei xJHzc
###r RdA492Fqk9DoPxxOlbacey Hw0ZuhqRcuOf OEYkx| 48f CYV36BERSU2s pX5HASr JV
###BOXFV506bEUDXbbmmlYhc/ Nat zur J+ggX0DwZoj opLHOgATI +31 i GBh1wC82k1W2
###Kh! | Tf 2m TOHVeN] V3J SMb0DZx UFgVWW- OUnVSKeoRKZAIKS3W pBuBT4NV5z T96
###DEPOI s65t cS64POV3i gHWAZ6DUUF pQopNp2UJ/ 4MdVVBo+hqYRWBDsCi vPxHz 31 Z
#H##knUxwx EXznBai RGz9SI 2uRFs QA8j zI Zx8Ce QHP2Af GpUnCal z32YKnFFkzZhLnvM
#H#HW3x B4AXLKX/ NBnXCSk An8 MFWR38SBCpNwyyVInZz z51 x558mANuk SnsdHpOet HaP
###Ls6Rf 7HDI Whael Xe2s| KZt N3FLOLYVEZVOB1P7NRr st j GIZUbGQBu9wd4FdbWes
#H#vFhnam92J5kYAMsZe/ Tal uzV1bnr 1r M 7uM83sw WP3LTnj cl VhTp7F1lnnivel
###3Sci Hf INCTnHAK YKt ZSKDFnd pNp Q7 KQHr Cc QQbl Z+82Uf cMsWif nMEYOWAYT yaf a
###9/ vvYdcggpVj 6p9CeRuZPP8qKKwr sr f / FI GD9Z294gN2DCh1 y30B7x8nl hVTG5PL
###TSYcUp S4g5nHVbt GhsNPPnbnxgv HRGDgSUAXs 84eTr U3HbKt f wAQv +dMIHSHGBZ4
##H#UBKXMBZ1TKIOEW FHZkh+XAa3f 8Lb7798f h+JZ3yCkTFI Jr kO vWWRVNCNOkNOv ZI
###pXnt t NL83ns+ukcyLvt ExnHcgH CPd9284FbPpGhkK7wi Cg8dGmbDAo+hpj Rgnv7
###vnM MBI HLv XKy XS/ 3VTOxM d2z31SnmBuldWKm\wsf Gk304XI Vd5nmBqH5f DIyl kCc
###0Di zTP40c X+6PPznSr kJ5s/ | VEoz XQpr ¢/ B9i 6L.n88pUKRRAUI Kai 8ZLCe0ZJK]| k
###J| r KQQ+XhzCT+s5gnHt 8DGoO C3vLNLWGE nt | OkFI DEkbf Bf ATWWMGy FnQt nrmp AK
###16i FRXOF+| cqSewcMBPspBJkr UgYZFhUSI UHf XhZal j 2XMFDZzt DOWF s5f pX+VI t
###FTxPzsuo/ Uy gZCCFx AN/ MPaQARd YKOTZi NCSJ+myk C+AgaPXgyBnCvi VnKVj Pm
#H#EMWN TN C0+JzksaYXl 4vnzJj LD+wspv2YOVAKOhNnDt f gt BhSI gt t +VAzGdzZq/ Uf
###y5+v9500 8YxR547NNr s+G+VxI q1kY;j / 5r kvVdxn/ bRn/ bRn/ bRn/ bRn/ bRn/ bRn/
###bRn/ bZHAbOPK6r Jzc YCR3zg9pf ygqvqQo/ / b84N3+G3Q0I 0+P37xuGWM8ai f Lvj s9h
###]) V1v3X6uVQbGC3r 45vDw ODC8Vz 1+Ce YWBWOF FHLf t 66+OXN2x 92 ADJuwwx QL7mN
###E] H UHLPj 1i Y6XDyDs7r 2ur 4nesgl 5Joj k/ ymdb/ dR+7x+dGQ hS2gi pRf gOhFvr
###z] +dOHNI 5Nadl r D+3631 887W pPLhdvb1XzZTf h1q3bNpL8zhCz ChW 6GZBlaDKz
###EbSKI Jzr cHPm SINmt VWK yf FI hf EZ5zW D6ucJJe/ TOElI Ln7cHxi CSo4KJXdRon
###13gNQLU+ Kj +1 KgkbKa7QQnORgWIMh Y40 XTUTUw+UbwOi 25+e9s1j Dr f vL145Zzg
#HENRWIT BBXYr FDxul 4Qsrj z9enr N8HNuVTYKe24KFCV6ThYr DqPGk4GXi XnWK&Zi 3f
###f n5huMaVe dSUZBBwouwCUNA3/ dFI nj KOOLf r 8LJsdi gwgT9KGsi JF7i smRhkZkde
###A O40r zb52dHFTOV7I xCgKl AxMBvi y 7NdLW)8+1Qe DF8Kx Ps EKMZr gQr Ch\WPaJUS
#H##NVYNZBhE6LZA8WA++28pNpozl JcF9ZWLZz Fweh+nQTyhUl ndi LhpQNhul DALN PH
###P2Ch4l GUOgKp61 uqC8r a45zqqux XK96KgevX4sE4YA9cTI CDcMNsZs5/ ChheUJQJ
###0cj sQLOk9pwbj Uneht gi 6nBuRr pt ASDr Wecf c2FquQvvn2i nkMz3phl 7j Gbl f LNi
###ShRWvj cz+xx/ CZRIdqbC3f DFSuaKkyk ACPW 4BPSeKFnf Yr 8 T+Pt ADs8G S6\WWDO
###5UHg58v/ bqlROxLyf 63uLeX/ pfy/ | P+X8v9S/ | / K/ Ov5f yn/ f 9X47whP80AA9614
###0g1HWR3f NQP2/ azVI z4LaRTwyt 8ZqsWivZ+PLj AO T1IF8TWkkEi eF+dAUcHgss
###8PnThOt DLAGI i KUWMIQB6CEdoCdj Z6QQ OavDl 0B25CXhe@esJst zHSPJi 04ZPj d
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#H#H#EVN E9W 2wWYnEK6X1i s2RI r L4A0OMI5MEZaOFKMkx YHZs ac U0OQ+00UF1k 70aP3VWQv 0
#H##W2VSsd27END8t qwGxX4 X/ NIGacj +94M74JDIFML5JsdQBZHCM kgd/ hvxJvc3rvz
###i zcnr ZMB+wf neXol 34hUaH b7dAdTdvAnmgBr 0GU1gDZf 4CFMhx M7 EBt PPb4Jx9Yz
###vBqmhZDr gPI OLj AnRdr Agcgv6+aXNdvnRbpk AMLB+pecl +9i / yp4RVaxLQOHNS2E
###8r azJcEOH3WY7G3nZVKse+l ssV8gi mMABFNvChyONYv) G 8mBnxbx8j Kj nalwCDl Z
###dMep07f / a/ gyv2nL+g5hlhyxJ6/ pvVA PRvOcobsr DBvl JKAgvAz5pSdeai SzXI f F
#H##a0RveGHKNPI ohXLvJIMhxKkGATUSI r qVohr s7pdr ONQ9Ez4dt REWAN+341Pc D80/ i
###vz WH2qUe SKogBqD64490A9s GUXk AeZI r zvwen2 Xf Bs C4V4h3+0c XJj HbHMTobs5E
###mUDh9HB N51 j 7cybD8Kdz EOkCox GXsZt V/ quXxX8DRR6Yyh5Zl AMn6mA7Di EhSx X/
###i HHOVr ezxonbl crmNU6RkBMVpgBgoKAc937al 1l DhzePGyht | xnBdPdheB3ZegJZr
###8+DM_sUnur N2I JI YPyBVgSbH38Gg9P] hC6 XAnY/ r hOl c50Bh1MBr OQkaA/ opo/ MP
###Npyf Nx X6CVE3e3nQzt CeHZu+f / 3Zi X6+6uwy 5z Xps8Ef +S+/ Pr hoHb958+PCDwc 7
#H##+7nv8ITICOEWEGN2 1x J +KpKCNz VhaqWisy s SUCc VaKVGXe Cex 9wa4 34 P3wHS | dHt 5
###y016aFJxt 1H DOh3l t Okt SBXpYDf Rj 2j t G KN9gXt f JCIgPG Yi vecRVS2vdl 2xM
###SqAzauB3c3g+i 1bj 61E0yZsnQOEj | by ZExqdSQ oKDFGLkl eKPMISnDgNonEDI 8
###pRRht 3r EBAMABGK 6k 9Ff 3uFj agYaQ7N5Ky P8hbh6QF1LHAGNnT RDO2Vi Xf f pi kcLF
###9R QFWBMBOR6GnbNR7JxOWHALAVI OAPdt r 7LMKSWYI SFOTI 2vdhl Lv8Pj err| 31 M
###1 DAvOnC4A1U) EBPWOI RqVpi TuCawXNKUE985n6xvxr +Hg+qXz3+SGnl sr 583/ r Cez
###nE/ MnVES] HoEOmoNer Xbgwdni 8JFRr bxDy+zFQEr 1ZD8viml Rz 3Hpc TLWBWAPc QE
###0PgXl WGy f 8+l odYO wnsJPOOhk4BPXkY]j snK2l dWsEFazaJHxbDcSuVypZeTzoV
##H#gbnLgWwAMAGF8D) | | XPMWB6CsVEXeVpr FMXj nirLe Xvhr myGzKf f UMRvznew3Chl 3Rl
###Ri 69] bN3sej hgVOM SY9GYwdBGBVKUt YbcJl P5CIZj i kCAKCDZ5Xt | ps NMYQJ NirL
###9g6ei QTkPM 9wy oF+5H! Zi j mUpaTOa7qt gu6SXB6Y/ dQ6xYgelf Ew9Ug+onDAaFc
###pvPXPB] MBx1f ai t kVt wAzFonR2/ Pxf | KWht 1BndBoot G9zr mMARZz| Asp58Mk65H
###01Jyk GMCv0i BKghy qgH8wr W W RG7 MeV3UBWYOLUj j 9CGEYyqwrs Ovzml AaCkM it 1
###AB7gdngl qRTI 8gGhQAwpbRk6Ez5LN3C2cnbMahj r gEO7B892nB4r hl 8nG3wnz Em
#H##MRhgMdj | ML75Rg3ERFDRdI U7df NXsv/ FX3+m a9bqdaS939epbG8/ / v3uP+b4yj i
###HOK+j 4GoU3Tsn/ t 1t 008/ 6a4QdRCIdvj +sAAV/ 5PkzZkZZ/ NgOngAHMKr i 1Vsol hL
###T3GRNg431 YVB8hKZpB9KXaTccvaAdj su7yeXd5PJucnk3ubybXN5NPg9t MpgnGobJ
###4mvyJhJdzl ybM ek518p6k3V3i aai WO7qGRx42Xec8gKl1leqMrOMY/ 72AUMII k/ Ny
#H##7y U Uov Yl xeM SpnDOr | Lwy TFOi Wi XoRt K+oNSdt ci XxEZ] neg2LLUNJhP9y8C/ v
###5PhPUX4000M bwEl hT2/ yeTzeRYj BaFXw391 +MuYwzubgoAl UKMB+YBvgb+sMI9f 5
###BSAZr FQBYckJ1Bdj Q NVvx2McSDA neVLN52VI ngdp9l 8AmQYAz Qxc QmwgMXbv M
###5UsHag6y Gy CTxNugS8VWO5VEI s7hg6awi qJybPZXcXX7eDEuAB4xaBHI YDVTI gM3R
###6dt 3F62946CBb2E7JeFTe6i CNYr st hYZCW GgZRA3YCOdsxaQnrednx| BwlGsPVI BD
###mdNYei yEg5mQWTPI 90D4PANTIdI FLWk68+AA61 zcxB+P3PJzy/ g6Grt 40zskbi V
###e YW saTbWVBQ DgBKVt / e7KIW8n6i 21 DKi CSf dZpt 740mB1WI| f 4JJ ASKMD8OWMVR
###) mYzh9Xsxi 10MXsr zaZVIMRA6P3p9Csx Cevedj XnF7f VIt TELWwz q58STaa9HJ|1 +s
###Cdi xnXVL6BKC+hayRIE6F1RYJUq2kEVsBZ1chukl i nj Al XbQADsr XI | z7gj DavP+
###1 2myPxpQaL CgK7NQ7Kknnl bG OGYMUI MBht CcuzhVYj t XH+Ul BS4/ xbbAy SN TDCT
###R1g&Gz KQ+rbi bMOKkXVkIQxzeOd GgwyxVUuwlnt kI Axq6t VBKt rj VTt zMJygr +Q@bl A
#HAVWBNUl / 1) 2] XcHA9IX1&Zr JpHZWhAN9pcDZxFnhG 19/ B+n/ xNs Y+f POv95Va9w
###Ter  apX6Uv/ 3V+n/ 3LT+7yl ¢cj CbX987ui nMRRFHYhI / 3c1V/ C7sKLHOBI vg2phb5t
#H##QVOb6t uWkr bnllepe2f LI SOV 41 t nt kuAoVW.W FOj M vH3AI yFSz DXr RBAqoN6nV
###Vgs7DmUVKt | | aoHOA/ xKyr i O ot ROAsi KBTWPZXy +GY62MJz AAj f f 3XCSf D71 R+t
###bZROTn/ ZWPIMp QA j 04RgQAUACc CnOx Xs 6bqZAVKLNE3gy QAOz 1yun8B+b9E7CST90
###v) zTwnQi / Aol Yb9/ he6nlwiaShQWNoCvY6CLh7nw45] s+sD1b0C6h4LnRQQSr RJ
###59bbo9GN6COFNI NUj 57++c/ ZB1oDDpj OK6NZt D5aA58xV7gM ar obcuj dLkp6zZf n
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#HA#PBW QSSaj | @ 8gAl 8HXz/ 0zxt Ef ri v8kcnF88Dt BxJr 3Dh5Ef hg5J6NeDy NKA7TP
### C5SMyw Hg9+nBOcWS5ROWAF+I OFqw2SEoBGO Yvsc3hW Bpz CGNehyud/ gsAa2o/ ny
###9529k89wf Pj D2Bf Xj bBsR50Vcc7v40kwi K2pi t F+GvXhzQu6Df r Grs/ NKNOZAOAB
###Bl 69US57G7UEAQ bu7Pj 5svr yWr8anX19vZ2BSaM3XZXYLI WAYCNA9UgqG6sr 16j

###md 10EqQ+Of ThK4l W8y cY6z51 nuDLu9t C0/ zPuJOAMPOFhj +xj K@ QTkr dLTzCSkqi

###RMFX QUTRBCLs5ehl eRu9r | vi MryOFn7f booHl pp5Xl g7cKBI 8a497X0w2yheNu2c
###YnnuD6t Y1hKzht 3yUTDt / unj F8XKxW u0VJ+0Snt Ft 6Qmv2MyQop CWFIBYLWgR1H
###20kkLUc9J Cacxt t 3xsB+DCf AMSFnAj Wl | BO7J3AdYOE YKbhNSQQu@2Rf ww uk U3

###0POY2Cz AnLOTs O+EE6g5RHYH6BEY | zj s2+uAuCygFQ Yj uSj Mbl G 9wJhi 0g86NO
###Zxr pl bLIFVTr Maul u51 5FnFOPe AUe Uhmak UYQGe k9 OZAk FBDg Mk Ns XESI 66 AxcLp
#H#HQUA1RNIs XBt MPgVVHNs53esEt gKvf x01pJHTEHIDDg 76y UBWRz 1X1MIgFl KPNy11g
###s AbSuUbgl 2Hf O M 60CGeKD23CLUQY95TSUnwKeot Wj ¢/ HaGhEDQOj w74f CZCh
###8HODX EZwW Ul HAnMX pEHT 7 QBP7904se g YGHY5R0I KoD2FhBGINKi 9Fuz5BM7j 1nmhl
#H##FKp3vnke7LXOf z3B2CV5t nBalLZz CsKcRr S2PS21 QAmi8Akalj WAQvf 40vhbLt yJs
###7UhFhXXYUoo+N ud7WBRDYbN2RTd7FMscnFF6pPxMbJ OEhU06SZt 4BUNDYI Co14Q
#H##WebAWNYTPg3gCl df | gxI 2A/ wBpOr svGlQ t C783MJapdj kccdvNSI 7uTj Qe+6Np
###kzwGn C5f pEk J Uz DdEoi u25V8KnM 4JkyDr wf NHMa3KKd7/ QT / r 2wOC1lp@dd nf

###58pl Yyz5bzl AgO2L9f hhORI9Ygky YAPVOTpSELQTs4Z4r vVRAW hFs18t SD2uNgH
###UEFGnAngJBcaU8eL2B5wAs MegEOKRSe8N wTCdj h1Rbi 5x7q2Xf f XA opl CcAULZ
###92RVI KaEc 1RVBf pnvDt BCZZEQBhoe Tl gX4MkWHYdy 2 QBOXhERYx XgPgk OEokOj 01
###] V63t gx Mz 3+Xk204e PO2LHVPGNPbaqY2hng7pHj HFE6k mCy kwxr Lz OnoWZ5xur G2
###1 11 Drkk92TD5d+vcasr koonTi mPXCGg+BAgHxs RAP8 TnOmZ+uFpQN\+HUgl Oc T8whL
###3L1 WOTTyHNAnmr ZJ8wMDOKJ z Clt i SKF hoXECAFEO0z 97 UYAHGTWMI z DewE6x z Gxf S
###muf dx PouDv MmMc4sh3u0Wdl M AnbeszgN3p988ul+W/CS21 uFLn8Rk090VUot Sk

#i#t#teK+vi | 6eRt EoXD46eYcRgaMSFI6UoUl +hYVNs 8y 1LpCk CO9hc MBneNZdNUQenChl Q
#H##ASQZPgEY FFnqQdhsb1PBp4An577b2uJunhVMir sLgAu3j p2Qtk62a/ 8T56t +OR0G
###L3Ff uasYf Z1Sm+Rxp5j 0QOUBY Tj 9AQ GWKI 6J1 j NB3HyQT8JePzeb20g4/ e4CcF6
###YAQUUt xUeW F8sa26xej xJ7FEv+MXOWPQC3OPZMWk4bi Uef / FSWhM ddeCL+gnJxG
###vDB2UWT W F27sz CKENUWK6 +XADH7 LKLWgvnm CXdUDAXr S/ M2 1SEHOYDBNnf adUR
###5s| Sni EFXI HBEI / GE+B5/ xU4QJaPj t +8zuVLYMsCQ NHz44GUj Qgkci p8DI g5mAC
#H##sWe zadgqS+QCgs6ZsEocqglggel x/ wDr OW6Ej mBYLH5ab5f FMBbl Lb24gMRRG r 9f X
###s| geaAq93j SYEST2DEEAWYOf dEU9i VWAszgl Vr LX/ y4nAq4zbPOYgRSaLLvv8i XZ
###t | r yZBe4MC3gBlI ZadNMLy 1n05i 5sBl 1FJpOQdYf / 2GQuJanb8l k7+FCOAMABI nkl 2
###YDObdPhQWKewPl i nyMBgOX45Cx 1/ 80vr/ G / Hoi F604kSz2HIZbyvWAEIW. x0AXU
###V3PMBIGZ7OB1+8TTKERF MRz ODi k\Wsunt FUOE/ mj kFzj zAe2t Lwo/ nR21SQSF NUGowp
###xkg2kcUhi hYTnDBG xPi DoGnysl LSwdi f Bsqt FAOEF+H Q0/ 800b1PJSza0UbKi 2
###+bTMIf Edt t PMOWNG QKnvLW +r N1Mbr k8j HIKi LJj t d+DBI hSI OcGXdf f MLooAS5(q
###Zi opxUsuzZ73+7v/ hcPI/ t1i ZpOHY2zEl PMAYDI 7xTJC39W 9kFxoUBJ0Ynzl khpt

###74xk 1kBQUDIFDTi nGILWIKJAngksyvdHozFBbYi gl | ZANHLAwWPNnu/ 9nk C8dl Qo8p
###av3BWBk gy NPl WBWL.Nnx5mNI ¢ C0ZGH 0+BdJESy | mivk RovulLcB0Jut MRXYsj Lbnp3
#H##X NdROLY ZRXnVTGSh9Gy FAFZT+3e S5/ zJnb8PDHwWOut yohYpb81Ct r YWWIqpOpwt

#H#HKYy TMRWWWMUNK14Tey ST1nt i bsBnwxj cf YQeQRMD+H/ i / BFLcx2N8AARoMBOk Y3vS
#H# XkwxHi 3sb4/ | 405seKMSIPr aez0/ | i FxbbUj GEE5CgKOpP+PSD3I R+Rkgw7 1 M

###60Rvnhl TbOxr Fg& ZM vgOk SLbsvr INKANIJmBuhCCXzs FMZOr Al ¢ 1DgD3y4bXDD
###RaNb3pFI6X8KReEYEqz G3AMY/ K/ 21 | nt mBkKgt Rl KECoHf i 2i r ei XO+oHoeq5RaL7
###CdWbSol Lpl 81g+FE61EENpj Kwi Qd/ e MPS5M2Y2bMOFi 9q77JesThkKo8BCOh6gPl E
##y QFNFUXPAVInHf oWr/ 8cj M st i STKeG-20s Hs DMWYHBWLOHBj 8e+sG3xull160XQu
###aRg5YmM6V]j i x1LJI8Y85] TIKo®I G5IKUSX G1J GEqONXKWKRMBYCGY | RgEaPgezi a
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###RkKZKPx5ker 7FKS3ROp+ZzpeMal J5B66sUndEdr PX/ uf 95vI vvYsF8j 2PaEahl Mu
###AVe KIXNCFXWE A4bOTMBUW Ywr aY4FS6Sr ul 4YuhL9RRLANbYnwAl Bi O81hngt bQ
#H#HNKWY8QQed1v13Xd9YkPzZqgLgYl N5L76eSvf qTVMDVmaw 91 3XonBgEj 7R5Lz0j t P
###N pZqDeXRpp/ qv2nSCzws+V/ gt €9t aT9plf 3l vaf S/ / vuf 7f SS5vRpc300nZ0aTO6
###t Bl d2ow+p482hS4ynL Tl 9wMBt Dk Qy Xx 70UGMBVD7YdLf r g7Qg NvuNW/Joe8Bt Y
###q+0dt 6gg+MbBnZwe/ wXBAFMPf 1x30zvRvUPz3Z0D DRr | NYy Sf INnDw56j mJoOg
###FLARI KNAQRWOoFpej Zt +f yoQcj ednb3HSYr as1L3j FG57bzF5C 71 08PunWsKyeN
##H#nwWAOLD) 6H6cBppXhgDCIAUQK LUadi | r 9eyKc82Gsok7r aGkMIRF903yj MhwWwh3nDK
###XP3KcLM Uh8Eg/ HLh9pl Nt QcmXh6k+TQnpazr +dKUWWVB/ LcRxMu6NyB6g/ 2bxh
###] p2X5K6YGVE Avzs+SQLx2CYPIBNY5vTAY/ ngnNY2Y+l 7CGK7z56 CDROwnj 1Jn/ sCk
#H##Tr Q0Z4Me Oy vAASEML3EAMKabpi 1b7XpJFsl MWk Q+KMGhSt Ul gORhRbOne f RMT+
###60gUS5F2T) UKUKT6VN80UpnO6 TMILP] ni GxSn9HTc+HECB9f +Q pUtc/ /| T5z6ut
###r bnp+F9r S/ | vnf 9nKb8t 5bel / LaU35by21J+e1B+MAJNox8HOs 851/ swgYQ HdHq
###aUzul aer NRkj 3zk8JHy GzdwdAdVnQoYO5HYU3QDMTQxf gyj ok+cHenHAMYWIEEgm
###7Cck Br Rn+1Py3QC2f j K5B1I K3C SQuj Ewf usFX36AYXt +52AzaN HkVt el bFcuLA
###4hf BHdpExOj Odt 4e5Ut sPEOB732¢c CXqoOALUEM 36s61 Xi JLCnQXuNf udNyno4zO
###py TRqQNy Azn5xNaqCe INPOQAzkpAvcex50ej ABA4M ecKQ 7GHA7j cRgJapd3Dn2Q
###v+D821 XmAUDF 03t TAAr sPDk 7cHr 8k5hsx RAChVLpF4boNo AL SXLAhhDnSwQof o
###0OCB8ZThbKsHTI ur Pf zx6a6aFel yuqHTKgLQYf wiWDut Xr JZ6250PWLXRi gw SSaJm
###upli ydE4oW2| J37nht OF mvHbzAj M | IM 91 i | YacAOxxpt AnwohTj uwCM Fb4WsI
###Xz26t OUeazu@7Hb7QQsBj Ol 5nl t XnbbTr Rkf W XgNU8p1bGOc Nwwb2NuhFNg+r SG
###H7e3vU3xSo4Hs/ KKj 81 ky031l pVnGAP728H ockbWANTCk7CHQ4L55) Af re3wsJdT
###gf 9nBH2f UL+CILYbKgk6l UsQok3l eHCKI1Hr 4qi 1f wen5Ws9bnZ3ULOONy r xkBVs
###2KkpE9VKACICc Ahi X+5DLWJZCnM N8c6elopuXaTQy Sud14hTRuj Uc PRSC8/ +LMVEI
###hqPplbUz Hs GKC5ubmll 5kwXXMECz BOQWReal W hi Lj FgnhEbHkf CKWDHO+vWI7f n
###ez v HBWUOUQX7Bw3bcvt HP1e93M7 +Pvw+/ wFNow/ e Xxy c4t cwxX3LX8qVTD/ 5Zgf | X
###6T| TUNBr zi u8PSqEq6f 5zXT8bsP8TO3EDI pgJLZi at uZl zK2gzk0OhYUUgl 2j j hHv
###nd5k44NYWLYbNol nGRREBEQG Y+PNyLccOTF1+Jg4nRLf hT5t Kj 2NMAKI | xJi i P
###00i ] pCPonp56qENQYS4FFbg/ W2 HDhEW050T224SZTAQgf i QTd5KQI9K86gcoj (0
###/ HhnbP9g7zi XGGnJ6THUz/ FUCL/ Y2f uRyRr gDdI 58W/7u6k NaKFPpnl uBgUE7vbN
###Xq7HAOt Ol pf 7DkaFkeD+X9Cb1 8ZChCzS6+09hYVpGyZ2Tedn5GYv3Eausr K2Xg9u
#H#r LvQnlvPF2F/ r J4au0PUzt wAhPy5Fder 90Q Pi 15hHUWWGFXy GOMLc Apt ANi VEYo
###PWE 1QPp12kDYbqJd Xzkf MAFOycFEGadCeYc URi xwf D3t 9¢j r dNSXuUZ+Nx KOBI Mk
###k58gl gOcgX+DXoWARKD57h3aedl wB4c@ntst 8(QsBd8DALsj 5CWbQLj 2hysvBu7
###| DSj mBNot 73t qgNkgdoelz71ynbnE3My320Ki d7nmezD2hS97 S| HrPzBnor Mpednit
###CQRbXVAgQ/ d7Lz8) pAat OhoEXOMOPKM wCr AA2L 1yt 9wsAzI s4F91 vGaX/ TMzpUvh
###f | wsws BOBhODBr eqXusnt 54r wGhLuCgf Tr 1LDAmbeu2WCgB1M2HI zJbckgN 3bxD
###1 0Xsj r wP5VPPyj 8CNYpNz 3r gl aOHt 8k St 1YJaVWI r pr yVz AXQBDaXgd YhNNa+W W
#H#HWS+3Zy 9DpOwIc 7LWAaGE T NYXRWANS5MI+XPG7pSz1h6xqDwij TzC ¢ Xwy DPWKBs|
###CZG+Ch59FvTzbRSUo5GQ) Wy +UgSky 0DQLnv BEMB3GoaMKk cyniTvEQa8HI ScezhS
###783kWhGeQPdj 03U8vAf 80DUF 3mNat / J5CwCdg+aAl xJUE7CUsJEdf gOdTD4AI 1wO
###8+q12Ui 066G Zi NF2Qg1P7sRADz gDOAf peNL4Ro4RhSch3ASwWYk0GgaZQANTKI pO
###7sVSHs BZuAaj LM SkV3gs87QB8NI 6DpKFDSI TE73Msr pabunYhi SqVT8JE+r 5G W
###pz Otcwr 5XvoRpQBSGDeKI4xywd/ gnC6N6aBd6FhFsi t TOT5ULuOy RWYuCz k 8y PNP
###32Bf ATRP2I OpvUc7i t Gsh5st j f QKWKu4Q63t kt xUdr | kO+VEP+Hz 7SuXt 1V57r by
#H##eFcVk7t q08zThj nJTMKLbeQ AqOB9cbDRGTIN502nx2AuHWRI alr N 20zd/ | hRI
###M1/ G3l g9nvvzxa4RAnNv310mJ7xA8Dc SoB4v MeWE3AeZGe 9P5WAy Kal gK5CBLDkW
### 7y HIDvKLD7Mny YZmOVLRWj 8LEpSI Ral O NFUVXxumy s5t NNQUaHW2 BMMGAEGZz N
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###Cl +s4KDFI ULhQJoUi OHhl EPKSRqi f / BAOCOTspu8T7g@B+N PFUE+Xm R3kSt /21
###20LeFr vdS7DbpP/ 9ni 9i 0A8L2UNPSB9f 5¢j EsCE6MaEvKkaM=z qD8A4pBd2xOVK T
##H#Whms BxJHr 78 CAA+miEvT j 32vbf QBug9uDcs6W)/ KAvFI 6K70DHg2GW j AFhi L0
###ZL/ eObB/ n0OC/ BRhl dwYWei gP5LhHGqz HE2HCWWHUBOTOF] | MTj beCnpSBsi 5\WAG
###nqVI6Al +zHr Ej Fgavmh/ AW wHI FWs pJ DANCF hJ SQGqTnBnmhy 7aAyk6F+sb+z95i 9
###TWD1i oBsi 8DpTkohi wNWaj Jeax6] 9UOPI ohnmKnDki uKC2gMzdbS8| wTKws PCaCL
### X L93dIl TPYAS5SZj dWh3I nq2+UFYAt Co2s/ VCr r WaaCl bzZk KQgs s Kny KCX1INOY2Q
###C6GTI9Fpl Wy FDI 9Sqo9LbvIl nLnG+X8ThPLSNAEeWs Dvnd+/ CKGs XmTPVI 80VWKS
###zFAy 33kJhl LKzi zVt vcEhEr JmA/ 4f 3b+NPvf at V1Gyn/ z1pl af +79P9c+n8u7YeX
###9sNL++d / f DSf vj P8P98I E30XLI9PEUXDS | S+al nUv TOs PROGNT r Fx6k/ x PUAYZT a
### kGBUS5t ARapD+l PaLP2Cby VFQcPdqc G xr wox3+0e6N46548K8G xpQAMoix4LOB
#H##su5U4bl Tu3Fg8LKO7xr wilm cThgswvl XHxI gm+l BA3BP+BLnSr 8g8G Ovxr w81
#H##+Ldecl wo48J7F9658Ny D7x589uBdFf 7WAHSNPj f g7xqVr 5Av Hb AmOy LGPhweU4pZ
###1 BNBof v3NKk| ks+nmBrmaxz9+i Ct PUUQE IXx XWkvNBR4AQaO0s ATH AF4hk Dj HEr OXal16
#H#H#aEqISvk XAy dXWKHX1+pQd9c5Pz3LOzr Ef pa3l kK9pdv/ c6D/ vP9e OBvwWYR2 XApax
###s QH YFnr sGy1DV4gXDIvg5f RFcv7UKMUFI J1 LXH] NV7nNcCbBnRSh891+FyDz1Vo
###uAq44gk8QbyZ3eh6i RUGEW Av/ WEHVI aRTQODAbhXWLN B468qp4nSKQNdko90y 6
###G DPg4ahwAYUXI dGLqt i 1DCi RoOxt V7j ht Whoay 7Jkbt GoOCzFxvDf 7BaGEb8I i h
##H#AAYUWN/ Pbr gG76t 1Ae8gbx+Xt OwLt wWYNVaHRK] QK+8I 1q9AW K+4Yt TQ6DoOut YQ
###41 BG62sIWFcZ1gQObLQO04aXbhVgClNyoVe XpuS6Lj QvhTag0@PgDbU020BGEBo
###v S6WBBqt i gWkRhv QELXO0YZf / / +y9aUVhSZYoOp/ 1K71 8d9y SUELUMTJILDBadi t ss
###bsBV1ePx6AkhQAUh0ZKwoav 9f vs 7Wy 5KMEUV3T f +6huASKkZy 4k TI84W 074 Ef wN
###v Tl 60FHo2f f gvQeNdhOLQ KLQ GkvwdQNQ 48u@ D+TDUI eCDngUJoKpAy cx EAKD
###R NoNPM aDsmaBuwsSj t 1/ 3wYvg+k5gNuf aAl HybOT+F3Ar +hMQYnbJHCpCEFES/ T
###979bkbWD0o8P9vz Scy 03BnCWAdk PXCWB 7t F2BNN9Re4DLCo6n/ YUUt AdwI N7CQQn
### | yg92bPZBy AB+BG uTH3SCIQzt zQPnk ATnpLzi 3XBA7uSPoxkt 9¢cQv2macWhv Ph
###h785/ dvzOZRKf BqdL+g4yyl d40FcXS40CGgzALM f af T/ / j Kdr 52dLdZe9ntf eq/ x
#H##EpXhZHDf CBEN NW x XXuKuyX28d/ okuk TwOwp ULz DJu6gKbent | r Pv NwiNme RO Bwi
###JImLo+Cvk X8Da2 RCOaXk CYdGv NKVF XV4J XsaFgPbpCcr oVOpf 0T36 FQZcCM gc+j H
###91 uf ooh+xaFO0l / Bzyl +7sUcsk1qCBceF8NFDGoRx2wf gc Rf hdj Hskb4wb+ZSHpQv
#H#+8XN2VA+ FWAAINOt 5sd5vM j Dr OLx08/ g8/ MKI Ab9l AWmmr i P3Qed CeJt RxcB
#H#H#ETEbx XSol Fi Nnes5Jy CQKOH8QSUr 7wP74/ HYwuu5s7mJU9QO2Rt Yyl 8odF9H] gf mW
#H#HQXFKi 2qt FV7gYQ4r YaCgZp2ukAoGKal2U ewdr dal nt Thf hb3+2dG90Dn0DQM z0
###Bpwe M7 Owr | aNXo/ EeDb5VgvLUv RPvgAd Y7 DVx dOUCKk GQSUDSE G366/ R7wywRf qHg
###Rbybhc Sf / Pf t wNnaBJr SYzgbDf sf 9JQTmHTE] LM j nBnj aMBhwhkc7Q@XLUKYFZL
###0u8l GRGBUHAz cdl j Jm DDUOBbuHNBoGCf xnMBnHFT/ 57N f i PYI NJG NhQU5pq7Y
### L DTxf g\WKr wif Nf hFUAHEDqQWbe3cs QQ42s UEr K1i | PnwsLQUt 2XLGE0OXD1/ LEho Q68
##H#PRGHzxhWeGxg3LVs5DFZANW2Cdg0ODI nhKaf t vRIK7ni ZVOVhY8uOADMONWIHLZc
###2UUGKE4EFnbz zI t OWKLUFYB8wXcZt G XVLv+akd2QF2x+i +RLcLOA2FAvD1AnoX
#H##VWLY BUChYz/ c 6 AqPbC3ASWEt NOQVEUBuUt nf / FgXNOGTg3kVueux O+E8z(Q KznRPyB
###Z+Rond2 XEaBIwJ 4d Qw4 Qxv Ca Ak XGSnD12J Caui e3uf JnW 6f RUULDCsyl t Ogf cu
###6cKUsk9B+f aYXb/ yvJ/ GOyxkGa36b/ OWH9807+uYOr gbHLQr 671 W.62161 j r Y7w
###c8i ZeKOvFvdMkav5W yl bh7t sWeJ37+8L0/ nysov7zet snn+svkLr/ kqHIYwi BSJ
###h305] B5b8+F Gc XeUP7EyuZLRRZt WK8r CTpl Uj b2CzNt Ft 8Y25EYVhORh8Fy nTXK
##H#ncMyUs B8Gsni QvpRg@B3s+HHOf SWwn8egDBHIhubQbsadp HWHHVUEL aFmd GUQMAE
###AD1lyM R3dvdPKbdUmz JpWRGToByt N+x74j j PVS7t kSp83b/ 7Uh1Ft i CGeEnENnZ4J
###msh5SKi Pf r 5AWY | s/ a2nvknRqof UQz NAVK73Sr ppAXTzt Vw8l EzO G6f 44HDg8J
#H##alqpdz6qVTv+l kt TI SNwi 3VWAV7QunegnXsW Tx G nBDBTSWht | at 8Uz9i 708ky+
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###491 aPOnbwOnNdGMOM 21 1JD776Lnz4D 9aK5d4i (Ao+i yzl EpJ6qy R@BURQZASU
#H##EDNW.X s FbP1SuUWO5Pr B3mvH+h+g/ ocNRc Xr H3J4/ j WBk4hz XZxf Tdsf UlgwGlol
###VI DC6/ naMpKw/ xOVzi nnt CYoPmapgF0/ XzdPGQUgAr 5¢RSpt v YZXHNCUHUX HF1j k
#H#HKWEZZN2w7 f g53NWABWZbf CO6QDVZ) uc8ZNi Vs2wedf Pi f j Ug61+K22bf ay/ H/woC
###X7c5Xf 5vBTBZ2y LIl e+h0pZ8L6f | cFZp6MAMBA/ E8++/ Js9b6t 19pt DkoXf zHuf Cs

###8y DCNWVh| 0Aj y4d10o0f Ra651 r 8BGcr P7MuJF4ANP8DSq91 7gneABbc YvgYdOOhLx 71

###HTCocj 7B17yE3VR7R20pY2xJgr 9y TkCpJxkSzbl 4dAazFnyn0Ohb8uH3cw33Kv5y0
#H##NCf Pzf u3J7s9qr XdUoLr cj w6497t LeTl 4GXU7wduD8a386G6+WM 0s9hzmag 0C
##H#muLPl VORL+t | 80gVWBWI't PLGci j 3cnOf NCI Xv8+f FI dUOU7ex8Ut r aeXcknmBXFr GT
###UNbKBy GOAI RMMDCt dFHFOZ/ yf EXONG2QX Vs VMCxT 3Y/ 1loxapswRuHs qX26+A] r 5f

###bx QNdvbzi sj HzDuX0ym6dNBEVId8k58MV | vIf pBNGFQ SkkYs535f Rv YQH2SREY
###U+zBaAJLYXSus4Pyr G g/ pTn/ P3vsChBynYTeCobWyXM_x9Nc UAKI di KI RnoNal +
###r Vdbl OY2/ / 1/ gu82f woo0Ak 1Ux EbdHMNR] +9Zwi b1Av056yVUsbr XYst n3E4Il Zy
###eHLDUB/ oN43Zz4a8yM.uf / hJazOPt / 0D6DPk Vt UdYsuHE3vV7WaVz QaPbDbOl j Qb
##H#VThr WBOW 3nr uXvhxD/ neng60cZi uBp+yWRa4Gxt 7R+0GNj f aUbJxKkyt x STskwp
###EMA14kOLbnirgl LnYHPI ag/ eYZLg/ H2FI 0QO5VAFf 5Hy+q8Rmi kT5BkallLgWevdc

###Je7BU Xbzb+1cH5A9/ N7 9t / 9xf f Rf RRnu8awbRxRNxal 4+Ty ONNO' uZl N70bX
###t MEPTMKMB] M 2spol f DUUI HUnoep8i Z7qBE61t GBMVAWUO8LYZz49t 15Zj f Z3XKua
###n3a7XQxDzeqqBc Xegt TvdpMV] 9t 1nJ A7 +WSL Uy CLKnb/ DVVOXxv3BL5ZsN8s+Fq
#H##ki axHybQOElI Tt vI ri 7EURApLOL98MZ0S7x+Jpi gKonmi3S2Lv 61 pWA3i bpal STcO
###l 6MIscRoANn3zi 9GU4ANngz+Bl +&GZoehd0Sm JAUpr 635aa/ NUQ ksj Lwi j Mpgg5egr

###VI n2+FVnmv/ O+AB3+ah4Jj xur PULLOKGD51BUNHE | JRFExnZxkbuc95ct v3Ta+X6
###0sIh@OpXt VLI hUCXedV722Wht 4MKG7 VoLl XU7f D27POCH2497zur 2i TKyx ALAIWK

###X] sYct nt 6Ta8f LvvChWNp6bSCVMj Uc XRFAd8RkP7f wOH30czUc Ys| WbKoRKuboc

###B0GUNy vewgwd Gxt BS6V6X+Ki JcdsAVf LHZdI j Mnlu02565TMz FzKv Rywb Xt bj 8pa
###Q 6uJqzr UM/ ekD9QbI nEue5snya3zq7MP/ vx0eFu@+sr 87t DPj g4+vqoTl aWrlb
#H#Ha 7MW 4j yi zJr PcooA72Ds OgGQZpknYuxt PpDLpawcds 9f e At JVL2scf 9WgNwiv
#H##+F4ebvkl f OHF/ KoF0Oi 7v21o0ZFad h+i phLUqg/ zQ2xEi Dv4l esKZBf j nSJkf +zf sO
###uv6Pd/ k6Zhmy M2+EoHXy QledNG Ow6a7l 620Kn1L95xPM 08CFO0nEpGly7zzt xZ
#H#HEr sX9CZ4yzH1gHGNLgDLs MAGLXVSW t HLGF 3z+vt vf Ocd/ guN38l J9c5nnRb3lt s

###pWDYKOf CdOXX2ef gACvaYFr aTf Uk4CK+Kvadal 1Lok GYNI6PChvsn00dt cVHhZj

#HHEMOXc Ot a2i 019eZzzJZ/ wOl 6k Nv2XMTOANC9pc Xyi 8WF64u80sHt Ewr g4l DebKOWhb
###pXt ySq3nt uDyFei e7y8oj 3f pcPl CXI Jr 9ZbBNZTWEL r +/ H ct SdP/ y09/ 8k3W 3;j

###7n/ xoy ACS/ e/ xNHT+c9/ 1vnPsHz+s3AoUx0l r dt e+6Z3xbSx0H SOUHMT3r ne71+
###7VMBo3gM ] BbAt VOndkAohx4j 0208HRt 90 b6dGz06dj 007HRp2g 3/ za0OGRgNOvW
###UH cenm 0498d06Cgl/ v+801L0ODxbC8e6f W DRs S5HKI +91vPnhVcHe4dHx/ ABKOhx

###J9dUs 3f d/ 6XTux5NW5/ NSy mbnt j wo9akK/ | nt j abVL7FH5t Uj donir85j +vCoNEcw
###0OCqEQSghDO6RI xf zHDr sOLGHU4j mRX/ RHzeBu7ac Xv5FB3p9vbe/ 2+vhX/ t AgTBw
#H#HHQAT V2psnwAt | zmeWPeszBf no2nuohVBNR6d8Tuqr / DS6PX6C2a4wl6v2QTeTDZp
###S195Kv Geowne U+OwTxt SPI f EQZwEL f 0CVQe b VHKYQ VT gl gc AGo4gxr PXmNLYGnT
###90 PW\771 0Bs/ cecTt | Mnf 84f wEP/ z151nG4UXz bwYycbNGBy Jwt rmyc2f i VEFi U
### C3InV7TSv+MHeLI@BYzLURhhHOqH3p45/ 04F1z9XNhl Qwk26gKh/ OfF y6xhOMSt JN
###UEOMesuGBBhl TCyN NO7el t XgvQrZ3i 1bb/ Vbp7B9Jql +/ | EO3c28ce4zl / dJou
###1 NLy Xj j 0SWKU2xv 9t | 8Cs YgTIwp3GgnB Pl V++wZNOYNn Dz WKb8x PXLz NSdgy AN1
###Co1puKES5gBwh7FNr Z9QaNXYgxwkKbeUa2/ 4519j WBsb6dw81Bs MEj H7RMMOgZpj 2
###9Dxi m W2Cs PMNf bwMGs aA8I 6+EWA4VKvbnj 75y8Cal | Do/ nS@3UCt Gy/ gr S3v7q
###5i n9zTFl cOD+b06ayERaj ao0t f gKZyt Mzvj Alkuf wOB/ DoP1QnV6ey Yt 1j ndGFT9C
###2/ QRb/ FZX1p10BnOLls0weBODBEpg3uot BcPzFsQdAckgFBD8IMni 8y 3Vy9VBc+8
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###3H1zsr cPeoyv34COB5ceb6GXf 7wWKOt j +WwRRCObLh6 CFhVGQVICk Gk KnEs 8Ef +G+gu
###61 N+y0/ Rq92Xb7+31 Aw6l dw7H57dSqoKCh8r f r 9EBI 5yt 47t Hx/ EKDAPSoX7s+t 4
###KI 0ZpcRpQo0l K7Sgak QVFV6+3j usr nAGISognO71dukf q6sMar sl NZJ1 NZK7XPYO
### Vu2vy 2ap5A4RXx 0l r S4vNF csTOn8pO0br 3Pk 7] 10296/ VXvYhkZ21qUpt eh68cX
###1UTr D+ 1Pl WKbVpEQj f Wzr kZEaWKvi | 7N/ 6aCDd/ VAEI | kD+711 j Pz732/ JDpA6
###d7KPf | NX4f 3JD8ckx/ j quvz6+WF/ +adj Yozt ZZ9el NT7ceKb7nmK5pNTBMX+VI Rl

#H##+bf t 07f H26e7gHf i DznOHX+9PXx| Dz5XFUz Y14xhYTqr 8UU7Nw1YgnFdLGFk/ gt X
###t gKR zwgeOyPbu5j r cygFFI anmNCRPo/ | yHgt BJXKnt XM ulRRXs51z1 7R2uO+hY
###t Qc ASOM FPuXx1 0PAOOFKOeUKwnFsGTo15ck+KXvOhggqG&ac/ t n3ew 3D+AVyoaP
###LRg9t nD8ul JvH 8wf GzBqBaj dJ9ggZoKxNBas9l nr h++j f BRYUUEVFI PELi 8JV2j

###1 9Bl / LVC+ZZ9c 007 ot x TDo3v949ebu/ zsQ6qVKI HKgeS4UdCn3zCvZbThH8qQ N
###Hvt RELCnzbp/ yP6f ucb2H7T/ 5yVBVNz/ S6P4af / vH7P/ 95j t v4P+71 PzcopHr/ Eq
###6dJ+YOOLt gFl 93DJbi DUNXy77bni 7t y/ yuZcf nf Gaf / G TnlHaYmiuu256o0h+elt

###UuWVBB] LVF5zxt 033BNt 032KVznt ECG3TNo7au36! r 7¢c9DW/+3QVW Pl VBf sOFXsTv X
###cL5uf y6/ OQet f NX2XGFvDpr 5i t 25yq05xPeXbs5V78zx2L5gb27pxhxN2yG35h7c
###l APGanbnbD32T3snJ73Xr 0+t zTnr 1Z1 91 f UCuM V7s0zj j 8xj r Neb3Azvp3j vwal

#H##KUA] zr 0dZ86vxWR5eCT4ZQ gFWr8qdbvr q9Hy DYl XaXCvelt Dr Xf t BVgh+gG8j

###nbzdL4bzFki Ta5DFl 50m3Tk XUH7Lt SODpwgc2p+BVDd5bBapz AXUKFGAy M nR
###UGABIMWOFR] Gzl Db\Wx0vUCFgVxn6wd 2l ¢ FCZUoECDKVCE 3r dO8n7GgYvBpzEEr |

###0d7IVEhSP] sQLsC/ JYK1dK3SeuXr OXrj s31plHplclXgzpZepacbVe+5YWsL5DUs
#H#H#X+RACSIzuHg5i gnf AAQ+7zq5BI EJNOZc9edObFz0Kf S1gYf 7LgB5+1 W Y3FAPOIi 6
###AUr L8AYTt f F/ QSPnL5Vhm Hj FVi M 9zEnfFzgTXxLj i +UDEU3St nh+eYKQsavt Skh
#H##YLBL2mbACcpS7| Oyxf TZazl Yf 7a9FBDpt ecBUB4AXhUHr i 2gG3zf Pg4pKyKI AYWOt ¢
###r ypLz+G3exi uBgv4b6BPASVNMThPVDY i j 5f TH 1M+Ff Xf wDs X1y uUQF O2e3FBW t

#H#XB+goXxpt 7j n+aJwTwnUcq7v4ednvvMhHr HueBOMDgcf uHnM7eEpUI | Y55xgpJ30
###kgJf YRAGBIR+1Y] ++pj bN7W CAc Gagx SAt wqOmMw32Ht Ef 8C5sk MDAKpMCKUQE
###O0x/ ZCRYTRt Xxmt NI FOAHK Bh4u (¥ uDI cxHDZb53wDGd1Fht nPaBsf oBbJs Cu+DBf

###t f HACB/ AKOEGhsb9AQOVW BBz +gw8Xi EKRQZoODOACE94URAdH zGEZLi W WibcpS
###ni t gOOPby6s ONcVA9HAI W/QNALKFCZg5Xwk GKAGgs Ad WiMbepk Y1bpuDAsx| uzy
#H##qXpGecvALHWIec Chb+YIl 20K06qFWBunr GCCoRHgx Ht y Cl peGYkdBk48LKr zxJOKJI p
###R63peVOxnw7Ndht HO8E2ey BNZMydOnVn30QZmioYd / f 1VWW6aK1lr TgDvWraxdkaT
###H yRHgy1JTPxZj gj i wi DvkBG 761 sPR5Aas AsMC2PLFn3hTLNSVTG RsNVWk71zg
###Ac4Q PLx1+r qqt Cbel f wqochbOR2WUs NSzuvuf hr g/ hr u/ j hVASUuQOPMLTYcDOFG
###YxnBYOLcyr LpD2CGkRTHowds1128+/ B+dUZI 6 MRz Kc 56 EK4qZwPx Fj hC7Fs GHCn
###8AbGBDg3j Y6+Yat 5WPmAX NKmMuVSuPn4pbk POf / R4r P+Gow7abAesD FAShX/ L/

#H##+cGT/ ++f Ff / f LTsAv2kw 1VE/ | ME/ | ME/ | ME/ | ME/ | VE/ r ] AxU2k7Dzu/ i XOBK5v
#H##OH7T Cvy GBpr 2MXCOY5Sj 5Pi 1gzvZsNZf OOB8UKNv QHI29t / s AGc ZXs DKHLGSNI 6+
###1s] f kxoGTr sPDWALownY9dz CeOr nNpj OZsMkc06yc+f UAI ohJk1koyr bsNX8r PhC
###HX7vD+j q780LSuzyMVB3MIr e0TGMPd23gd21MF3aA3x0oB05Jr +Buf n5Jnf bKj ZK
###eQQ8kOUYAXGHUBKA8I | 9S+3YB8sxJRi Yl Lc3zl JHI Bl | aX9AzeVi PGSr 1JgN3I Xe
##H#NqQ5MGE | 7my I3/ gsnXl df uSydeKh9pud4GNUE7 OLxf 3ndgSCMXL/ k7hzn8hJNhgVWwW
##H#HPI9IBWMWTX DOy hdz 76 CMU4ZQ02g1l dnr/ Cleb25t zt ENKVEdSeor HDXj a7 YHr

##H#ONBYZNnKYi kNvj | Z8uj a7gl GKVLaMzMJULXnOLPANSi kZ8j 6koCEW T4F8G m+W zM
###Vej PTWsnpYD3WRebaJW cXNcLai uVsj 6amXsl QXDv91C3WLslanaoZe9kdj uogc

###3avOp6GDt xi EH 49dt | n1bl 6JRZSOWLow Hed3yvI adFy XWs1 2i x8i oYZBdt gr yk
###onbEm QM WBZuSJyi V56ngpU CK/ 6Pi JycPyW gr HxoZzZr | y6Pvr NPHS5a+T2+t O
###eQXj | / t OPknlYeF5Q t f UhOdNz Yr / aWJp+WM Hr VI vc5cKBNCS41say YC6 Myv ZW/
##H#phUgWhKoFZs0144DKnHYy FYAONcWI/ ncbxPac/ 31X7Y24Yf r Vj TL1Tf pl 5UBW WD
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#H##7ykR2JI2VKv U+P6c AWN Un/ PTO pNK8qg6+nk9H0461 Yz5207r F8+qj Yl Hz5xr zxyM
###7B84c/ YOI W P5hl +FuaN1R2l eTSr wn6gFqqgl | FRf SHvBe1846 SQoLHes9VQOZWFZ
###] CA CBI Vat y/ xMb6A6X/ VDdVgkoa5Mat | XkMekqU51 p6uCDA83Chgngp+xot HvP5
###tei OXf uf HodCvdvat KNOOcyf 5YUSQQ5UELSphdf MOVDY pWKOWKC Webr JI | d+KYPd
###2vRKnmcsnNi e/ u2M60cRvFSxm+Pq1UCcf 9Ysv Oz oDnKZDKDxx8QaG gr 8oVhpnilCq
###W] 9gbepNonCpi | NoW | 6NAZe EY9M+uXBt a5Y37e1UOQOVEK3HGBSX/ 7WZX +x AQX
###bRcl a6/ | ht 6Kr w-ShZr 0By hWsqKZ5aAp5MpJBAal nBLo0f JbcveBwbt LI GokZi d
###Cc6NZT3l aOvpucGzcabt +ulDl vRn7ByE+uf mAheTt f 6Cst ZzGUJo7r 1cQZgEONZnz
###+eq5HISC Fi 500649WQWLOGP] 9FC3+t / x+sAnRFf j v3/ wP+f y+JvVL8bxyHT/ 7/

###f 5b/ 3y/ 7/ 09H19PF1b3zct USBUNnAY/ 7pf sADz5+J98/ E8+/ i cf/ 50P/ 8nH 6/ g
###41cKTc6TbOf xm wBuzu9nf 3/ apEDf Tgg5ZzNr W(0a9D72El | eal9hLE4b6D Edj x
###B8| f z2b9yeCKbg8B6we Xt LMYzhd8SQIxyf 4cXzhTMIDIDI 7VLP8cqHO+1dknJKM

#H##MKPh+SUy Vg f We+uh5hXKTqABI Mxx02Dvm 6Zr 4Jwg Tl WAEPj 9Pky LI F8l 9Znv
##H#RCIbh24Vx Dl gef O7730UEXKNf zV7H597d6/ hP8gbv7ERAZf ex62t TVX+7/ y XXZpK
###ho8oi eWCh8vt YCqgi ZcXgr xVdkn26Er Bl gz NxNf YUw QuhuMkZ0gGn8Hi znm3c P50
###au2i EzzNvl 540VNYOxZ/ 8QVZ62vt 061 zBTMkZt K6mYLBI | M664+t 25i xB2e+w i r

###8RDDalkl GE6QYndr 50P6z RNMgUQI9AX LanYg+gkk081 doApVaBZ+g6XL2oskUeeG
#H##UHWRbPPb2dBoOBwsi Vskkznl YnoHdHU5ZJVscu/ ¢ TOCeUhV1lguj 2b093r C+qTj xBh
###x CSDy PJe3VOE+W2 xzhEsLcBBneEYbDuS9j x YUBaGFE4owOKl t Kg5f mAoCULc5KD3
###VxhqyFAOy 49l +d2/ WogMAnTD2Hs YON sKSHv 6xt OgRPM+FbpPgzz Eze0+DRVWK5D
###XEk z OHVW UAe Ong DZi K5C0s VGOkh+adP42nEOQFJ3s XOHHNI 2gl Vi Rg3ho SKQdQDSAR
###0l 8BE3QISEW aUT9hl zf Nj 3r nOGni 3vsz19r +hsbExgQOqf DzKSi i | 9Ru+j c3eMcz
###dl V6sbkne5KbKbx CE BWMNRzf gl Z+MLZKKZAFqCoUWQUj xcB7Ar XvTI af xvf OSAcr

###N9sONUMVSCcOj qYFzBI DucKf J8LFzZkKOuj ZpSVEWH 00T7UxgYnJ8dVNNAE] ry3
###f | ROUBr B/ PA63zQvt raaYlecWwbhkQZGr r vl r bdMBPkZuy Fnmiv P2bGrLj / nxbBPD
###N t Nf CUUMugYAPDY ri 0A76E/ PxsWQKC74/ / TXQLI +/ 9nt ADROPj GovFy+z+ wt Q@
###2v9BI9BT/ 90+z/ 90y/ c/ pf n+3nL5Cc1ZS3zf 4Bhhvf 3xP107x+Yknr 8KTV+HJ g/ Dk
###VX yKj x5FF 7IXgUWAM nf wnTek3s1 CLGDwWJI/ nXx5hWB21 gNLPONn78BZhUvbPhf NEj

###cJq5QA00VDgFOBdOPZs Lol i yWK3dv+NGESInD0t t GFLFf 9z APWLDduwdWOgCYyczH
###FFEX/ 90Al 48n9/ aZf vOXZI MeANOBIs Tx9woi LYA 81 3Z1J1vC+HxXsWOr A2i 5f pSL
#H##DNQUBY Fy5Dpl 37xJQLi nvVBH c4vvCPsl Or yWrr mi14j j +Brbbj TwBNuJQuspvB
###Y8ebx6i Tex1zYl 86pSi gf I80WOM08nej 91t eRRi KNQ@TCSI p7b9TAShNOWKf 8XSA
###0e QAVFvZOI t H5qFl BBONKASNECDAb XXkt 10coc+nZ8NgMQvr m 41X8Cauwsgr VW7
#H#KIVN215d216p7VLzITKyKg9Xl t ROZMFQXdKi oxy1r S+FgCgxP7+Fngk EDKquRyoz
#i##ypeQOykf GHxt 1/ 4j uvar ul 5y9bcsndr | j /t 3oxVYaLi K+l 9Wb15yLr pVhangKbRe
###WY Yr dj v4GWKkao6A7p1PP004dggp0os6bbS8QNMEAMD692 7PIOKLPI EMBVS ALY gHE
###Y8dnT 0Ve2R+8i 98Xeevi +maT851 W2AwZ/ S+QBFnDf vNX70Q e+zzV184C7(QCc YK
###2+FEAJ4dbi wZKFUi Si CUd82gPXL91vsV/ bQCTy1+hKdcKONKRCt Tul5t u75qwet s
###AVE 1zuZmUBEl s2Qs 1nBW vXr 58bj 58f j Lx+PNaS6t n3VTvWOH65ENBHFQI gl B2f

###xPeq9l So4/ CAW quzsPpCJlYr XdXouBHFLC3NV9ahOrk45dC+L5KLt Dcx5y3d 9t h
###x9Dbf vOSr mVEO5ADgqz 221 x KAms NI 5pHLOTw7 qbpr sZt QDZd CQk 9AKI bx W KNFqq
###6HBr In5TVDI Ubl 86/ LWD7LWNei PdhO6y S60X/ WKPUN7 cv BWCROhwWi SI K6PFhY
#H##my VX qPP3r nYvOn7cor B7TU461 j t f SeKy TdHPA | QQ7KZWAg0+ZQoooMEI uf cdci p
###RNphi / BgoMAms CKQKxt 19f t 5) ni f | i 7eRUh4gXW +Tbf RWR5/ hj URenv 6t UUgr V
###vIR W I mYF74eXkoJ4A001v1+X755zDos O7 Ues RhHIFZRV3W Y84 QYb+KGD64m +
###FOXXDi 8t Rovi 7FQEKWjcqY+AFWWPHESW GLZs| JVeXwy 10E5aJUL3Uuh/ niVNI TF8
###DABl OLZ+Vc21Xm Ji j 5SKkHTgnEVJi YbebD2aYHLHpOW Ewf t X96 XVG+C0a51b2r d
###S5U 01VhavBl DTAQ oO+wA] 7Z30WPhVxB2s7/ zZWHNLzt 1vV9Ldaog62K+MBI Y88P
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###n 3Nv qx e 5VWNOHO J HHCDdOv 6 GhiKy 31 GDOp7dnsp/ KKOKKk F2DQrLBv/ gCMPr BvN/ +1
###EFbr 5cNhhSB2pv0ZOY2Rn7DDMLr DY awR+4j JC73ESMLRPXhMM-t / J1 q5uLbUBDSF
###xj Jj abRi nRNQOpHW FOgFai 11 CMgZ2ZQoKvl s65nSSOEUOBgkLL3+W/r 06Pj f LHP
#H##ADWOR7gFzBJ+PZpgXhhr woLi hFX3bLFB0O/ 1vPoPzKuJIl r dmMUSWIBHFs 31 z5Abt

##H#NNXT2gqc58+di nB+f nvl j SESRpPb4TLi 8Sul pypCHVNVL2ynT | | 6YX6N f NI yEj 4
###PM +Cvl RI9OXKNAX50gDCXAzHI6e Tyl MY3YzHW Kkl nMzd6Wh50Xe7XRt MEHLr uM
#H##Zv oOWMNGDSCkwex QghP9ecdXznr LqQE/ j 60/ r 51 WkDAmvO3X3Y/ GF0s Zc 3wWDEpZxMRq
##H#gHYuOXWXCDf YdwePanBQRaCha7G gFf Fwyt f 8Qcr ZPCus MReWIc pnRBNI TWEOK T
###Gul MVOWNRx8eCc nuBRAZOOe FHac QP2M b+Lb0CIs5TMf B6+nHYI 7EFpkqgzcCpK
#H##VMUbAWWO PZf HOUQeG ZRNI Y7T70e/ 3UzG37sqWowW/ Qel RhLN 3QQY XOFP7vFU31
###y45z2\WKp5¢c 1l 0ANzdd+7uCuJJIKTr w3oXVzl WxHII PVuj VB5mNVY5wnGe Ae/ 6 YV24
#H##NT85a0qwewWLn=SLI PRI | M 8PzZ93y CN1wlohwka2NvV7f SMBv DZv k XRpWwO0g PUVW
###8TOBer d5d795f y9Cof YU4V3IOHAs YawMWrel 7mLLOPQeXK3Vnl TKGBa/ f +Xj f TyTX3
###W uNgf e7e+Nl phZzwupYy21+r HonBv X2 AmDOKs Bpt zy4UQRay | g6K/ JFooq6cR3d+
###| dd+sT4dLTdFFt Y5J/ gKa68Nyqyb5t pBi +PSMyXznl 06mvB/ QuO7eJolLkl | 39630
###/ G Ft 05g2ma8bvDunhN Ye2nmv3J31yZ/ Xd5PMZ1+NMHFz HNCwe E7 XPt g2xof NYP3D
###xqYf r 38oet kBkacgBk/ 9s/ Vydol Lv+I | agpGHTnFU TNAGhz5UNr Df 740LLI AXze
###MW | 4t By 1Fur 3t Y4eHcdDCOcphSuY7BMAMP/ MyOHYWCQF | MsuTDve9cupt | VaZgvuM
#H##1pULKXkIYZVZOdV4A+Gy Xsvr j o] DBHHv/ 8L4KL5/ 10j Rr eNkyzvdSu5j 9XH6HI UvV
###z5V+bM nj 2r 6r Kr 8599zpVet 8d9j hf v cnX75ZUdr F60YXX78Kuwwi 31 / t R3LXHT
###guVe UN+hXS2¢ S3pUZQ kHMTt D+OPs EpPv XJ 7wk qNz K/ WhqROzh6BcW6ZK7 1WPLT
###JCdFl c8WYKkXuOnu52FwF9Zcki vVayxWel nHp+kU+7a/ n00r Yaj eOsbGpel HO32A1
###axf CG h9YqqwsqQozUSaBDr gpBMAM aAGYdLWDFCv T LBqKO03gd5x Bf wBt aoPr w3
###aNRYKB3Q4L3Lf 1Tt JJYOby7qWBVaj Ugt 3gj 0qqSr +vvyboKKbl y/ CEMFPR47h0nb
###ci 5zs3t pFDvU7k9Xbl 1leqWsbRnPMy2uWjunowF1UcJ+0Bz8U 3viD4v/ 9al g9svx
###v0/ nf / 9/ F/ 979RT/ +xT/ +xT/ +xXT/ +xT/ +xT/ +4+K/ 6VbSN7snel t k+a2XnnuCulL9
##H#3WX 1vB8VghvWG7+r | / uxf uz1f OpS/ POf 6/ +50PR/ RP5/ P/ bi gv4f Rv6T/ vOPOP93
###SP8Pyvp/ QvGvt gTql vi rj | Si FZG PMsWOB1e30xnqGPKBT1yDxBqf f B/ qvaUdej J
###Pni yD57sgyf 74Mk++Pb2Ad9XT+Ad | pWX 2vf 80nvt ul CS3z21094h34dpXSvKUg5v
###] ZS7Lx3r LCLXx64cqgxKLPa6kazl V15¢c66sLKwsW/cu/ Yf 2JH24Dgwy YJzw7dr Kau
###HIV GSOQB YRFIpf vxnDOgkT84Zy TuZ/ dS9j 9v+r P+t ZQ71 UFsvc Xr 20B1f uK/ r Kpr

###eVDevD35wYakg5cZW Dw X9z BYPc Mdas FAs 6f 8Cf f 0BdQAPIBf DpnDGgXas| Ne+c
###4Kk9TODWAFZHIS TOTUL8agk CaYUYdk DMYt aoll Rxk8BI UKi kG D7nauUuOLYZi t eh
###9ApDBj | Lunc ORaB9t OBQVYy OWDf Unt i qRhVm2VII t QFYPGE | f Tl r m | KFQWi 4xAe
###1af gk XNn8PYdvnxvFqUOVdevcpFf +Wbl He4CWkCaJVWwL| YPChj 8b5aVeDzzi f dNp
###UPt Fuu8/ SaWrF7Qy 1abnl gt | sUhvgTNh5qU88y/ FWs AmMEI 807 v 7p72dXUAKACh

###] qdn/ XGPS| 7PFMBRUR+5XETt 1MUNr Xj WoezdwORyvZ+3N7/ / hhEq31n88f ++Hl 2
### AL UOTAMK7 ED+9y BEVc XO5hFQYbFI kG 8FLkoz AA9t j C+r MkoBw2y OZ50LI1 vygeUs
###t z75LUPs S1i h01SD7x1s/ 2nBd7B70Ds82t 4BuX6i i hchd7mvDoMoPXdsgl i TBxx5
###q9Upd/ H28NXualAHXgk+BQ 28| ZaHel pZbMzt B8s3hFy Vf C5j 61 k4St HpQCej QS8
###dCGheBx25J20vwaFdr wKV9ot Wj201CPnYHa6X4ck9b256LeePhUJEnuZi 7t 58MX |

###sPT3+0cvt / e5r 97J3n/ t t oPWsUuVbwGH a+dFbl zf Dh3r OTTj r n1uZW28Y9eMb8m
###f EOKTHNNLE6HXB6ssp9Y6YNn08) T2CxB5DTy X6eHhaFV8s8Gdh3WvSYj] xGnP77Yy(d
###zXueUG3NgCzaKt BXNyqj p/ CA9Il ec3o/ f/ q/ y/ 16f Dxbf NPzj wf zvXhAWz+85Cn/

###2/ [ t 8ROPzt onZ+2Ts/ bJW vkr HLy1n4LZy2l Mpl ml L95PgJz/ QevYADOp+Et XKt h
#H##3WKxwW7W Ul WPh3f O69dEz+i EmLXZ0YnKbY/ AOXhYYf p7f gcl z2f e/ k4HN/ j YZg+
###8kJgmbCek RnQrh3f Xi J3uwEuvr gHVKr Rj OF YCeXDXj XSDzj suD8Yssf 1x+nsDN5h
###sa¥Yl LPAw APJi JengVb8Zqg/ VW ubBr RL+qnPl 8Gc8YspAD6cz++F6¢c| 48e OQULXF
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###3j j nt zdj EMUkn86JRzU5cTSU+z QESY4Skr yo2BOCM wanN1/ QohbCnj Mon05BQZ1
###dY3YV] npAXMVEB2gyvxnNnNulnNf 9sxI | COcl NA8I +gPIweqJ AXS9f n3wZhdWEHBZ
###5Wp AAt F7AT1PEDOot 9Ez3cG7/ | Cf Ti 5JsEKH80G cnBDi Ws6a0X4zLvws UPLdy +P
### pnyAVhs7+Ji seSeADQysB2YbuDoj j 5f OTHNG t 35goxj t dRbf Yod7vT/ gB/ vdve
###F0ssPo30z8f DHo4DLRQTvgM MvzdQa\WBN550P9zegl 2Cv QQwx QO+xVTc Teu70x53
###r GAbBVVr Xa5e VPUGOFTNChUx3mat j SohJ5j vO4qqab4Ur unDdLQGPQDt z6+EQkeT
###Gr7yi YDYDyQ Yz/ cnivUgc Unc CO+CAQMXKLOEKami i cr hUHKTHx80I dv6 THo T+RPQ
###eT4AsD/ | MTD8zyuZzkqi i gRUMGHU gl SWQXCpA2NKBCwoo AdQkr My JoEe DOQL YANDI

#H#H#Xwt aZUyozn4/ VBj y+TKkPEVaPcV/ nf vfrv5B9r/ vx0Il cuv8t eYr/ +pe/ / 602i eyj

###XQVPYOANX8CTL+DIF/ Dk C3j yBXz DWC29+4SKMRpv8/ J1bz3RdXo/ YEi EW bnpdP0
###8b20ONRi DnbuYc4CVHXUFF Myn8HgRf 4woS7X2kdv Tl / g5VG0sj qvLuDBnBgqzhYNJ
###c6Bl NnsBwPvpLd+ZhBf GgbhAQBul qYqQG31 uxdkl M XaC8PSg/ 4EmMQZWFTAj 7Mu0
#H##WAY5pVucRgv20aB2] d r X2t nf t Nwr hdt Xr kt zSol j 48oBeb71 0oBxG DgGnY3en9
###BKvx6Cf anHSadEeT7Kt gEFt t YCTHvZd7py3EMBonCl eAyf VXF8zM+S4zl 68/ u+nP
###SD7d Tt Ct MDz XV+4hj mmvd3sKKwj 5CONLLdE+gwlz Hr ES AKShmg PUPTOQWGNHE f G U
###uZ33L1He9/ GNYQYAr t r dbhKbCBONr f ATsxAgt Gt XHoPf | uVE6r +8DI / ELbFy+FI

##H#FoGhHsuPw3z/ ht G\t 7whgg4 Ax HAAWHDGs pgenONI F7¢TgYsnivej DONLPV6TDX |

###VSnbBK VFI EAnREWSI f yVU968vCV3zTn7At ZAl MEvvu7L0oJl 3Yc9uL9a5E06NYSVE
#H#3IXZG Ui t Ao30Qe ACOH2akkc AXV30EKMAKTr hszudX@BI NKE5S0j Vn/ ESMEUSRmW 75
###noj V6p5AI PewbenqJRETedTwsj 5yAf ZZhqt 2HFH7oKY0aZa80o5pUS4saNc FOYLnP
###zhk8UI NMMI vI 4QPREs 0CAnFDz BVWWBX+6mgKf Zr QoDJZ1dl K11UWV7mm hi sCL
###6K] WIHY2A5K] y96sewCl5paAZS5xe2CCIkCvdns8WIZneyf Hipj 8ngf r 8uYKYhkC
###91TdOnxy KBt TW G+UI 0SuV+BLgWh4ZDLr OY3i hi zX\VBqqpKwgqwd YgRSBw E3c5p
#H#H#TXCIVAXN Owd6MHU 95Vt VAP/ UaO6 CnwKAEBF9hqv 6m\t +gL YFPACU] 6Z60L52qsG
###KoPdKQ uPj uTB30WAFGhvel f sj 95f n99Nh3PI 6y nu4XAuS3r u8AkpDoYVZ/ 600VF
###D+r u0i LRAUOV(Q2k 6WQs XUYAC3W DFY2GASHxvLoul VI vf F7Xu@BHkz Gy 3sKFoTQB
###PaTRecW/0ZJ XRCAKk ZNL8XGy xwP2gl cvhoseoelL BNdpW JuWsWhry HBv JgM2 g4 KFCO
###6cu8MV08J8hv3+GrohhXNz s e O mmiJJ Bf 9GVI Os ROSONKWBA65qPScmloxxKz L
###11 2a5Yt r RRQ z29HOwWpFRr | 13f 8gGxZkMYpwpSsseRgvnLLkt O+j EXj EXf rj T/ 37
###0Y| 2HEPRCt X N6VI4N6bZaOF7N5v D1 cvVDgZD266 OGX00EBSNS ZHNz f T+Ch3hYBV
#H##9AQANNL i SVkxbSR H50oxi 6061 Tdh/ v9j LnnT4ZyydLf br Bf 9C83vI 68X/ pf 0sJf 9
#H#H#v+M-bZ/ 9w y/ XpTEQen/ +3T/ 51P815PP98nn++Tzf f L5PvI 8n3y+X+TzBTYCank+
###k Af egbYpDt n2s0t qq9MXRZDANwa Oz ef AhVhFnz HHWLBYs37ys1H7I dnn3UkV3M

###9AIHAj ksbl j yg+EcelL6¢ci QRA0LCc586haKCEOYQIEPzI cEyl kP56 MXf ezKZn/ bPR
###eLSARXDM 0zb8W OMk6Xx ThwGaZLpC BKYE2FQ gS7ndl zaW.l HI t +EniYRQOVagJq
###qyi BPQamyUscMFsnAONnhl 14NbdZezPkD9a4i bFAN OFI hl 41kpVbNI / kf yAanf 8U
###1 46nVOWM Qgcrt p/ Crj hf 2A3j t OFHDUb/ gf | / QKD3KNOV72J0B9r cle+p/ 8epF3uk
###/ 0eJH3phCvp/ | KZP+v8/ Sv9He5v2ENSReq2SU2Qp6DuoVI MFDsb05 XAy nPUXTO7n
###t 9¢3TCer AwpERaUM G3S4+YvnCgDRDj] dxMOPew | j J874hChf Q7REl GAn09BV7uZ
#H#H#WYr n/ TnH25aj 8CU7xf e/ gZ3yZI BGSFPRsi TEf JkhDwZl d/ CCKnKGGpeoehUYShO
#H#HKUHV7 s JcWAFSBIOy L/ NXVNI xXnzDj GUeAf / 6K6gBl 6SAXpt HHcc38vgR5p1GkGS
##H#dIWWh VO RN+04 SChf 027QaXTx g+ HKF WWEBWTd6G2n4U+1PKyLr QMt hmEoQUG3Rj

###bAi 05E4] THX4E3YTvO41DKBul Hoh9OxBF4046kLdul v3l i ZhhD/ TDVBIgwhaTkHh
###62i ZNOKZLEngVL f H r sTIQNLWPT9BgLwki x C6WMVhPWORLi Bl 0QE/ yHy EMAzj EHOI

###2Jsf RRGMKGXI Ti np8Tr | hpA+yRs+F18maYRAA nQYZPWRbgr 261 kPj dr | v3eHnR
###] 5) zut ht 4FPTgd+Nodsgi CK88CvoEpr CCAEMr wi—c| MoDLEI 6K/ 4FAMSoU ¢BlI j K
###x Av pVAQTECSZ) 08AkgdFOhgBDFLUPYM+-8Fccl dqzDPpr BF2f 6nUj n+Yi oR66XSwZ
###As6gFVCeM3gKu/ QLIxI +dVMAM R5BnBDH 6HT1FCvx| Pi wB2c Th9LOpi kWsc4Tx7
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###SBghDJ 6e Ahx DCEAf UCQ U7wULYj 4ZZRhdRgul Yy TDI skHgl RnvPz Tr 4SKJFI | JOGh
###1.DB46i H Vt L1 41/ UCTCEi j AsKZI h/ or 41 xBi SKWSVD1V/ sL9XZUAy153+0f f HOZe
#4841 t Wd+ULB6YY3ma+ve Tv7wKf Fxzf DI f +f 2b9H1eB+hf 4808nDy DE8c D7J SC+ebt /

#H##st vb2d75YTF QASr / sgzc QXOWNYS/ z4d3MhAJL2ao8WoHuUN/ 2SJAE5V8j gOnAf 36A
###SWXN | vBoRORLOMDLGLYbUt f 8wFa4Kzx+4| UBEgl wnBzndi PLGs M 31 75Q50SwQDb
###Aeonmes| f zFHCR/ 0oNhr Rcou5Uf | BLAOPCI ke WAZI 1Gt Gt +RHwWz WAGB Uf 1J 75wWS3;j

###D1gFKYANpWAEBF7) hr ygQAMELi nCvQRdgOnB+waAf ez/ Grk3LYx9+8j Yi PHhBJI V
##H#ESL2uj LAKL+gDLBuUB/ kv ShXkyvQPpQgEXES432MKI ki | oPOD8r g TMRQDhi | g7wl

###GQ yQPoHhJGQ | J/ UC6BcohaEDb0Oj 2YHUROKLINOkVIbDZxgqt +VOvAt RSkL71Jk
###Ah6vmvz| Ht RBydgFci SEI 5R88A85hYc0j XLU90i Ep0qCk7zzcen5JBVIJgLUC2QV
###gFDEDWHRA CYgh4w+RAs NOx XQUPCGDAGBAZYy WBCMUZh 81 gt U9Shsf J8hHOpb+TFcl

###A042ZCScf emv4OFMFThFID) +nCeYxxaxi 4Hgnl UBBERIRN FRnvkpyWikj G yMp5a
###VEOQI | Yi 2r gaMgPAUJHgJuk9LmhgD94/ gcNf UaOW6AP7AchnpOvgOG ZRWpr Yf | CD
###D0j KEssO MJUhPCTGs aOAJ Dnp Ab Fwd KQNp DEEnpBJ s x UQVI KNC1RNaNwOWIKI 3Dk 2
###hbNPEk 6 A8XxsEpFf EpFVI RyQvYyLaRpaQ qS4FELKI / HLMEMLI cUGM FYj RFeHZCS
#H#H#gmMAFUGAMCAl 68VIBsu76i AKI znAYf | 6KPa86Pi WFj kSTTA/ FQn81 aXU8JBaThgFY2
###demdi zXXI 9z FLBVx2hDgDOeL SJ36x KXOVMdUK+0OneRzhY0j 8NeDRCOL71 CwKMLhI 1
###xui ] OSY0d3I SnYBOLI SkywwG]5CBgDE3nmFQz 3St NCuEh4 MAFOERESbMKWAGC OV N
###GOLAOpnuKuSul t SBsSugFyh81 hny Tl UKRczhGqSbB6z VQnEEr QC+ni Zd4neaCXR
###H SCHhaUDSKI QK9F1BYDPxBaSJh5EVESY ZKGSdO U8Z8t MEKROgk Ul | wirLUyr 8BF
###ECATI bKN TVCox Si bJB+Gz NXYgQkvqJ SXCgRO4M EGWyCor 4bcod4aBB+aW PEXi D
###/ gOKPMOW2Enkf z38gz Fd+MEs @B400MRy +Af NHAJEun76qB74R14HAB9EbV oHKRL/

###yBShl SOJ SgA2KoEuQ64W/]j 7kekf sFYat OxJ584eUGGWA4/ w1 i W I / 7A4RVKQU
###PZoqKA26l 0Je9SMBGTZi SFcopi qgXPI j qvj hW8AJpgWIAKWKOZENI +AUv 1ol N5F
#H##UR+Z/ pEQj i +j KQDYgAa6BDn/ sEi L6UuULj hQRj gNQo6kwU16/ Pu2d/ r T36t X+7gk5
###/ Hvo8Fentv XX3Hr NZUAY3NwWSeMbdnuebzj v4i 9f ur 2Lcez87zq9i C7pgi H7uOCf U
###ydwszuQ UpYLEI CVz7j cXFACYv6e4l hd4Lchf 0+wZTel U2k9CF bngpnd8f c YZ9kN
###00Dgk4Xuhl ns8/ el vkdBmvJ3MpDdCOxd/ k62gBv7qj 5ZOMMLj 9/ D1Cpc+Nu6vN3
###1 | k3ChsCn4eMLOOyP6TvI A5hVt wUuDB9BOGF402 TmOEHe s Tv mZf w+EE3CPAZDHb+
###H PxuFnW f | 7RP13Qy/ h7wESngvgJPydl As X9NRAChi 0SsCLOAyohJehPgMrui G

#H##wWI MpAVboc YK Y5Qa8SCMBwot Q s Vk+RGPwgt Smi XALg/ DI 40PXnRDghPng6uEYM h
###i aBLf gJ4kf 0Zl 4hTghJBVS4RdgnSKGIcBI 3Sj OBFI sZcw QoRAzZ TTyW I EVEScgl

###spj bSAAgGLhGTINFr ¢ 9+USf kKDS9KYeOnvkccU53epRIr 6Tl | RYsESUUZVOI zi Xl LS
###L 1y Qc B6PNvU8f hEnhl 8g4WkF1dEnj KF/ j | 50A1Ui oHWAQEEz FBRdHku3Gz E+4hQ

### QUSOpMSEaOk TL3ncwni OvCi B Pc Bl HX59USMPk AnCEt FOAI QxgRRwsedJk+QB4Q
###QYl KCHEbYYgKChy Yx5t GKVcl ku4j ZBUdJd+Uwn4QoBBSWADGI K3YPKy Tt El hy +w
###NyoB/ VMIgCegEgAht QEQB2hhDAX6PgMDxgl t YG phKABy oBe G-l AVMEMAe Qek Fc
###duk FABZLI LapW8B+z CWChMYCB5Egx Rnj XnAGqQTMKZWAOY64BJkf LI EBI QC61 NBT
#H#HAWRI Ovwi 9RMOLCGdI kdaoBFAf | UBgpBJANn/ wi TDMU4f | UBSmaSgCNUy 91 81QCVgGN
###Nut 2i bXi OqEXuG60RBQxf XTDTEqQQ er i 2qPZh9UYOGTD6qQVheuly/ wWOSNFCZc QY
###r XAqgWieXs B4uQrlpxi 5yCcapn9Jk Ex+hEsBZUETKXBx5T5deZBl j Hog TVUFux SVI

###) 3aRn1EvwWOC! r yQ wwLAAPI 75BO+k EHSexwSmBmyWeKn9NLLuHwaEy gQAdNzI t B3
###YNAhPXd520GBU3vI z/ E7TMhh6Bn6 P30EABHPAXAVER] ef Gh5Y4Ed5gt / Z+e6SvMHY
###1 | Ayf s6YC2f E90I eEYUNOHBY SZ4x7+t y+wkj CG cyycJr wef cY7yUki O6wOV8i x|

###DE/ Kyzwj / KTSmVALS5TEhKI YPOMLI Eak/ ouy267pW2zS9JL3t zkl 829CR/ LbBIwEuU
###A46PxKkWS3EUAI 3MYQy XBBI ZdAl WIj mKS4PQkkxmWAYi 7RTX17G 3i PIMkt wrBRLI N
###Ka5FSi TzXUNr Ui 1 j 97shRt ei VoYUSbnmQVBPRI f | TOMASXVZEz GhHk\Wiv Gpbp9r pi

##H#0WIvPZbg9upks SALmCe4t MZZsNt sgCW ¢l gEy4S8RknUc5m 1QKSOWWChTuzpK7A
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###) NLd5I os3ukNi HSUESOWMOF9L OBt 9sgSXj i 0j BLIFvMLKW bbf Ji FvLBgwTNKeeHm
###gp8i w2c5LzIBx06C3hYbLA Zsvj SV1IdEXCLgC8t 6W6xsBcRxvCQ Bepl 0i ZzbhzY
###gpDl vcj KTBZcwj G Ai Bl ukEi Epf JI ES+LZRZ5r PcZv\Wahb6l di | TI P4s9kVBSKRM
###"MRFh5BX WA GM y SXz QRVUYkNnC8gEct +0Wd4Lmy VRIpB6S9ak SqTEI 8ndUDKGN2K
###aYMUAFG BD+oAYi GJuOy| Dj pC3UAOf Ck TFEVZCLAt EWZL 1QDRKFUZbTOQWC21FI p
###959AaK6x| DHKbSBI j P4r f WUsJ0g54DKWFi 20geqAKNoy Lt QHRBdXZdhM wwBynRJ
###RIOBNAZ ZWv 0Zhy W gJ UCVROCKWOs i 0j KGANEI TE2i vRI mTEMVRK GYunk UkbbQpk U
###i YghoadgJW.i j 8qgaci 1zK5ASady17DFWECyDzbUsO 4Q snH81S0CV3LaAy| BEOK
###So0U0Gan QG sUt VGREI WO QYpoS1bQZoxf RMokYSs3HVWWL9p4Dl QI ZVOLUo35r dpl

###i Uco+9zVInvi qQIs3osl sk1/ 9VGA Y6kr pr 8rtr/ dNHNOUo3HRLYzo@+Mr 1dsf 2V
###6a8QUEX/ hSFI +rti +yvTX+FYnf 5qEpTp74rtr 0x/ NY3KOFf zbEOzEY! y/ RW KNPf

###Fdvf oi Ti LxapETEq098V298i Vr L9l enmv6F2Z/ q7Y/ t r 0V4t G 5gXWhTXy09bf gr

###1lal Nf 1dsf 236qzVuL3He7VGwyu2vzb9XbHIt envi u2vTX9XbHIt +i uupUL/ V2x/

###bf or 3qdNf 8Uet envi u2vTX/ FZLXpr /i wWNv1dsf 216e+K7a9Nf 8XwbX5Pt r 82/ ZXY
###0Ka/ K7a/ Nv1dsf 216a/ kkzb9XbHIt envi u2vTX8I CLXp74rtr 01/ V2x/ bf g7Yvtr

###018JZWB6u2L7a9Pf Fdt f m 5K+l vCn21/ bf q7Yvt r 098V29/ SM j 216a/ K7a/ Nv1d
#H##sf 216e+K7VOpPGz 7a9Pf Fdt f m 6u2P5G RLbX5v+r t j +2vR3xf a3dDi 2/ bXpr 1RB
###SXNk21+b/ q7Y/ t r 0d8X2t 1RO vOt r ZRt f 236u2L7W ot 2/ 6Wsu2vzb9XbHILSWA
#H##DXOt +rti +2vT3xXbX5v+rt j +2vR3xf a3dH62C2yzgGx/ bf q7Yvt bxgXb/ pb9wba/

#H#ZaKw7 Wb MANQ7 a9Pf Zdvf nEJs+2vTX6wpbf q7bPt b1hbZY9r OFANNN 4u2/ 7GoGPb
###31h8bBMak5Bt f 2Mzsu2v TX+XbX9j dbLt b8x St v216e+y 7WBMATb9j eXLt r 82/ V22
###/ S3bm/ Y1lyz7Wsb7bPt envkulvzHey/ WBTX1v+E wiriXz1 J9QJgpl H 4oqt Pt ng
###1y CxuWrcFWIsaluf TX09X] bONTr YZNdWPhv5CGpl s4nt cs4Gv7Xs27/ VMFSaSTXs9
###z2zYaz| wBI aB5K26dnkN+41 TYJd8U4l TKFdc V4l FgGLKa8t eTHkLeeXr Dvl HAM

#H##3r ] P21 @B/ j U24LX9XI ymyr woFx6b7t py F8Nd2+1i t nur XYx2bbOLyW' 8] Gywa3t d
###zHX) qWR 3bgy2VTXI r 0Y6sYZynma68Zayka5t dDHRt YVe5Mpi nnvr XI xz49J31 01xb
###5nKYa7t czH t OsQolza5nOTal heD3Di 2Rz X1r gY490WF1INcWHJi | BvnQlvh2goX
###| 1zb4EUnLAa4t r / F/ NbW yXnl 7UJELAI kKpdgoQLhURt | 6SsSgTWPoQ2uc Xk1ha3
###CGN\Nza3r bUma7a6+Dl EKY/ MoWLpWLpTJHaTol Ypf Kt / RZr u4UWh7awxc DVWAr VREWQ+
###o/ f Fal MoY8XQ@Bj XSdr W WAL7bFRr mOpSTsU3Swalt qf FnNbW Bj T2pYWU1pbOpYG
###NVr ba9buGhnR20a2l PTI 2sHT9r A 5net PUBt O4vpr ClnYOhkao8xIl zsj VWUQTFD
###) JUSYy AYmGsxm 5LMZbOOqUwge3dUW oFA8r YV6HaeqUI wahr 7cwgCOk Yb6Ha103J
###t susbVIl XvLMFGhxqT5dLvWir Kyi 03ZGvk70soi FoPY2q8nkzax97r ZFsadeGsH
###nnLi / Bhl +21383ZZgDDut Z+NFr PhRyhl 9t g9Ca3j kFQS6J6E8gUka5G eVXRN4zz
#H##xf | U eVTpKTXaUSxx Hh6 OQpQpRNZCs XnDx| Ezj Twd O NFy OEQY4l Ao7i 7kOvBYwoZ
###8] | 0CAt SSEMsWUXBSQEQs UQOZSp4| qR/ F6P3SI Ul gf +Y4z| 9DhBGeHEC BC6ZKFOK
###XPY4cpPC2Ul sH2Gc DsWBUQRdi BW | | gf B+l JBBgF5er AnCCj J49DSi | ADpYMYI dX
###j SARXCSEI 60QS/ xi QAPMVAgVSOWKi 0451 j Sgi GY6f UEA5Thawgqdy MB3Er NJsWeh
###BSb5Er 8Vk PaCYW BbGk Kdl Wb9j ACkGVE Ty EcV7JRIhGDASEGRCxDg52Jsi R1JO
###g3hTI xQQ | YVpUi henQWMGNRA 2i f eG QQBOj kQPnCCTVCkZEah2+ToSThU sl y
#HHKXWT1 | Wml QUM hCHAcH+ | 0agLx5X0s XcDKHb6i | FHf | wA2i qaOKDTUl 4DWJACs
#H#H#IZI A9IMYiT gWA GAKWAS p2pBQSVEOFAI Kl cJs/ EnQIMef wOogac SJRQyGAJ MKRc HAh
###6dT4i nBKgac UAh1TnDWMIS) we SYNGyOchJOQzl | 0duTZJI r IPMAI vw i cUl i vsHXE
###| al SAt cgzSpMIYyabDt 6Q4Kk1nW | VPRpi +YhCAnNUMZEhx 1wk Hef t sceNr UniNTDnV1
#H#HW.F GIhl VUOTGVYTI uygl MBTy UUxhgRI KGdDwe BWMVLT 7 Cc US+n ECg AMMYy Of EMDIM

###EJ9BhQYpLBR/ S8G6ZP/ Q+SeS02T84h2wRGhpB9TgHkgEdAYt Nog4zKi CqnELwWYO
###BXINEqYbYA) | XAknpaC7E8NnOf ycVykcMeEZvxLHy pAAMEO40QSI x2Q7deVUuHK
#H##Xc MTNWB5 2 Gk x GBQW U2Czi sOl i 50U 0i FI pLLI kKz PFVWXXg8ARhPInH FJUa
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###UsBl | mdVOE6VTi 1kHPbHAZ1kU21 Ti ¢ SBNUKP3J0Zh64HZER] +Yj Khx LVF9Dae BWE
###bsgaPul r pCDORs DWKOX2hx1 NyhYzVog4003UGYndDf EVFSWLESuCBFBSgsLnBl RT
###RC | +NdAHZy | ul | EYwe8wW zDt n12¢cCB6¢CTk 7f HUUZG ¢ EpWWDB1JwWApRy nGgPgdw
#H##RNLOy1QvPLPpESI ZI B+5U2F61 emeESUnhRWQGNIXxBgr xk5C+ADUe8i 1S+Dr p2ghw
###Raj VksuR7HW wpVZEZPw6hAdBRFWSEpof kCugwRPdXU | j qg6HpsgkLvM KWiVhiN
###z oHVpCaFdOy Cy kc SbRok e CALxx FHK] gYxxHhCODI VYBhSoC6 FQXMAW 7 DChEpnRFH
###y AL] Wi dpx HHQY PAH241 wj VRFPI ZYPi KUei pVNgQDI Anf n2r 451 XDkZCSzVHI 7&ZC
###yLp8al G ven9FEVAOTI Bl f xhTFpet / KMMNGgQA2q0Kvw7cN6FZR6B/ +0XpUo3Y0j

#H#HX5XUE20FSNQoVr ZQs Yi UMb QB U4ACCLpWAEYy hVIxBdhTUaUl hi i QYnZQF 74eB41GBS
###pcHASI sJl WS G BCggpUEpNYWLGzpc2+Ex| qj QOLi Lkf Egn2k KgNAZRCORoQSy 6
###RSPSRxgSpSE0qR800R+I 7GYJTwd c LABUFhgk CBRKNTCVLI eV4Aqm®Bbx8qLqGABTAqF
### QR7t hTr | Qvy+i QWi ZCOHISVZCCoBi ed4t DAnQaKEJcvUghMB6geh1FoVIBOKOX
###1 UBr hCl WAKhi P7ESbi wDQBFr qZJt Hl Mrogc FFMc 1ROgMsbTDnuJ Unedl U4Vl m
##H#MKHSICs47JsFBh5WOMKICKs SHi xj ApYbi ZI dFAaNwi r TEoAYVI gJFi a+nJ/ i OPOU
###c Xx8ShWp4DoQFgx M2wSA gt M ¢ PSNQNHOSKFYdWKDegce 77 CXVPFYZnBChunByzE
###i yPFTInnBsx Hk Xny Mad MuGGOSI x PHUoKVa8MLbM 31 kyHyPz6CEi r UFwpqgYgXl y
###1 | TYHHNDG GhmBXzt PAWPMA | c+/ f ZhP5c6Ri 8GXaF7EXChVnEgM OR4ATCDGUGbM
###1 18MoFSbOGLEZMpMEUMKUTY Bj QM2H zmA6 Hwgq5wgVhx At / Xp3x4j Xu8vEnbzr T6
#H##z Apyl i gwlLOpuql ankKKoJdr znSPWOLI n1ZZ5Faa54ss1gt NZ/ XT8hr qNGV1RMobcvj

###dRHK2ui KThSz 1i QUz4o0May6e6Cax| nnf 6 TgUWI4KFUeKkj 2i TxLsi RLdI pwz TYE

#HHYFM QkVI ZkJZ9f SUVIFT8hhqSr x3i eVLELKWVEKEI p5i 0ZRApEWs9i r LCpl OV
###7v LMKy Nh1TKvoXBcZgr ERMOZWUCAYSx 6t / COi KcnENbEe QTkx KGMMF3KJIxBOBuUq
###BS71 | H ZLsPj yen26a4+xNDL47P0s Xwuwt wdqgf +yKvDhXZT71 ADdmJAhz JaEZ7j |

###FV30h+9+Vccel | 56LQKaF 2gR4suHt z93sA10GT/ HVnL+og71w / qY+ngRr HQ4xDl

### 1y HK/ 1JE+XzoKyohSvBUQ TCeHo YQRpNzI JEche/ FEKCOK QFX4qogBBFZJJHVLAE
###UY+npEcgi r vOVRAV1I Eq/ FIEhYSox NPr TCEgXI Kox2L!1 wt NSRHG3vwWLRBYTRdbj g
###0JZ9gKv0YVKk2G r HVI HAB7 YKR8ZDGToSTul R2nk+4q5sBvOvkFOB+LW r HaGoVf |

###28YhF5Et 5YDThEh6EZ/ r sbMDkc3hr nf | | OnSRDaQqGhv Rf MOLZi 9nuwnD6/ Aoy Lk
###5Mat KNl apl +81 Rzzi G yc WV QGd&GAX3snlLRI31 WAXykbzj zoi Lf bOR7HI r yJHLKZ
#H##EXKI Ff YOBO 5wWMws DBknduFt Df j FsKCDD4gwscs 71 PCLHAr suw9Qc VBl Zgn84vwy
###Hh| sYEt ESOWNRTzG se7z11yaf AWl j pcyhl1DDkawQ | ZHObf pGxAVYhDhqUOER2
###uj nzDLWScsxFkl | C& oDgl 80j QAf VYh5hxyj 1qBl TMAZPyJvhh/ xZj oZ/ | AHck/ 5
###5HCDX4HaHadf Cf v6cH8i 9MJUpRho3/ O deo99nri r 2ZDNr dDr ckqdbsz+Es66gxt h
###6Ac) t 5SXkelLi pQQRSb5r BL6I 6Ly Fnk0eJgGSDDX5x PaQI KELuet mMCz 3y f 80OvmHIX
###Ef Ypeewe89gB7ZEFwZt 8UMS] PQPPI 09xt yu+ELJj ulnXPO Z+TG7 Gt HDwHV 8) v
###1kU40Q HP3ECHf zi wd2l 07KgS78hl XXwi 8zybsBb+OTNSwiMIL2T1dal FEzwK/ Zk
###F58cWIj cG JK3YQZj j LZOadf Ee80YF4K+BWaCX6RVFnGYdBZei vbci GK/ zi r EnD
###Hr w@ aJeZNntbmDCK2vR446NLVgt vEAYpdI / +OsoDBeuGrCOB6Qv8i P3YMXoGVBeR
###IJ+FYOCt gj y1t ZaWUXk Y2kwEEsvBT3uNl vSSRi AFMk9XI zZ2MBJI khGrepAYOLOMM
###XTR) OHkkk QTkf 203ZUhu04R2pCTYD! gRuzj YE594NG eKl df vJ/ BoXRxxvZYymi4
###2ZX MPMBOMF5W gaMA | | SpRWWAOCct VnPgTHAX8gHE3Vpt LKxH FsRmKv+j 8t wB
###RDE1IHUUOAVHEZ| Ny2gPH0922SFI O+JI sguz8sEt pskLul cyi Q | AyUl Dj YVI t FAK
###] | TEI LkV2PI KOeOFTk5DBzh4XMBj xy4Qt opy QGO@BpUFLDs CTKl Yg+Di LKgBRHv
###3XHTEOYY8LANDI FcdR7n3eCl RJ+D+Xzax YWO AhBghP9OGA3RVR+Fho0x Sl CEc5K
###4r NDChhSLNES5BJJPf L5s MoaMjupABI vpoOBD7¢c70c10g5Z2gE48zNHj cpuchMJhg
###CvBEzoSWBgZQnol REE40EpPr sst O2W I FQIJSIFSKx4f h+eoBg6OnSRr 5SKpM®Br d
###WON YQJ AQDEI ndhby +XZk 1A0Jug&Z4XOqFggecugvRUU2/ JTj HJCd9JK| | j hAESRK
###1 31 z0CaInwbhs QONSEhyvkHQII i Tj Tcy Uk5EKHVE Rk3MBwe2ahk RQAI NnTWM kk/ E
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###JYvBl A2QUeRai zNyl 8Pi 8i TCgxywt | MY835QTNEXEt Tkxxw7EnP4Fzqzy RXAAVAg

###29j vimyg/ | r Kj cLCUHSF8gF/ kM 04qQ FVUGBf d607r K3PeMl+JS3i pA0G COAVZG
##tHcX6ak FOBsEs4RPdbAz MkhxJ3Ta49j t Mrdct HHoReMAKHf hBJKi 7+Ff Av9CGgi JcFb
###AV3e28n4V8ovE3R++| AYznmvEvOLZz5MN2pBTwoQq40RcK7ypnM eMyYKkj BP3509
###2JC92+Se51 hPKOLRLkuXt r czC cgpHQTdMB1Y6SRLU36c4Bdl 7DaJ@xRj GFHI cH
###Ygo9UON6ULI YFzqH62WOKkZqRk MBI x VBUXyY Pt Ut AKBTI =l vGAX8gTWIOCS! bi 7az

#H#OUYWI Xdj 6EXNSG641 DCIEWKT0J59ZI1 | e TNHHCa00Ze Qobzr X EAYKI WD Awy e PFSBy

### CEFFgKk NI YWWAMS0x ROTS51 DSINSG | kG3QudFVOx4gUMCASNI pxk TY4x DTy OTcW
###56 AgnRl DTRt hyt EZpDdz 7CGHNNLUY8h70SyPCat BRr | L9UI Qa6 Sx UEBnwHFgt NsW
###4HZ8| 1AQZeY6xF/ | eY3hoZj 3hPywl NOCMWNRpD6ENnJ/ JwhXVRO+0OZoFghTAQZUOW

###67Yq+Q6t pHz G 5zhs707f 3pASZLhh+VoCLRPxhPz6zUZb5ZJPf 04nl 37N2RVGz/ N
###5G23ZX9yPi +8H 5cnPe/ Ac6QF M 5i nOSkf v/ s5i cWP5m\hxe31xh6eEZ1l sxn7T+
###O RNWAbgdf Qu/ wDf Zebd50zkaj pbHIXj 2uA8+HP14QSv 7MRv9i C2x+Pp4MehN oR
###hl 4f XOr gagNMy 1BUUI vaRf AVf t KZTg2Ecq8mygWAJFx/ evzKi dZx61 67Ve/ Dgpf

###hATI oont r XT8QKBQDEYUB6W nl 3Kvk8t HZEBcvRcj HZOd70s Ca8AS57z+2B+N6RY1
###Si uULIZWf npOur 3f Ozh6t Xvi +EvI t COvr OT+PUy T/ c6qzNb68xJFk3Pz357++7/y

#H##vl LI9D+r yl B7NcLy+x9A7w i 4v1lvl | af 7n/ 4293/ VnGrwunoer g4under j gnwll s

###dAY/ 7] v2pYnF/ x59Bc PTXXBP1z A8 Xc PWwdA3D0z UMT9cwf MO74C6¢ 7+QaoVaPVZr e
###D630Gvzui NO 3Tt PHL+gKho354hyKr F5t W5/ x8j | kxXJ73B5eWw@qg/ n9hXI eCkp
###3uj IWQEr | f hub+QHc+ASWA34nnO6RRxapt Jzal MyPMa/ 1A1j XBNv/ 61 cpnSl ur Y
##H#DWHGS5P0l WOt 3CncL04gt Gxr yWml r r ADxf f AesVWK5+di 6BGU0cvGX5Y] b86y00
#H##ep8Xnzycyo8sFs6l 9QB6AP5SKBI pdNnmbug8bo35PUj khFXf RT+/ XNnChl zSTBaP46m
###t IN9COVWRs DKAKpel wh7f HVEi g3gBNAKQG1csi i qBKEDDHI | g+NIWbxnx! i VnB/ f

###XPXPhs Dp510OMAGH t wGnO69xr ucDTh0S9bdQualnTgDPr 7XI 2vb6CEb7w 0+e3N
###z VQEX Pk U+4TuPk Hz RAg XYY YDk HU34z 7dMMB G Gagwg41Cs C7ss6 GFOhZCNpOMUT 7

###9LRQAQIVBWB1ePb/ 72Bhui 67uJ/ HHNMIA+6+bCh3ONf wz 29HIKwI YkMYxJFgJdccl 3dG
###c/ YOPWIULaTxTlej wZVCKP2nLi f ng/ boYu+LvsLUChbMrbVaL2o0ol xbSynSWAe UX
###]) 32bYWHpl EzZVWWW5X9s OAr DXf / ej sCol CWBMZr FI t qyl vNTX9j g6z91VLH8Hr yFZ1j

###Y9y9ubUS3j Ed4G qQ 5aE7sdTy9vWiho2HcWhg1xBvsO0f WGAqQ1QnQIQeCsg7upb
###M-DLj |1 Jq/ gFr 5dl 08nEl es8zZ+f Vadeuf GcnB4LvaEdt +3x4p2ZNqusbL6nsaHB+
#H#wW Cbaw3WbC3RCI x Y6V XnmRBP6bnYi LMsgedebb3l / vFi 41CY8uf 77F17HevG+BTo+
###Kk Cs QI InVWIxZt 0gf 6r uepxr Lnc9BQV3OpG78ChTi Q¢ LBDj UHDDcOcr t uD+X++Ut

###cFQTnhDxWeU99/ AbOvpghPqdGpi 1ZnMKbl EowKCqg5nHeqUqL3abyOQo/ K87vr P/ J

###11 K2hpdaSbcYs2Zdgk R+Q Vy NQOVcoqPAeEYVul OkUgvmanluavr /| 3LsBj kJwgX
###UB2NWQABNgGN M UgB+12GLh+EVEOEQuI ykI KW j 550W 8J ndk Lx GI NHUVSOGNQHS
#H#H#XKRLNQHK S| UMCeTVpY EsSN5+G 7s3xKTn@B2r 5¢cU9f 2CcFAN/ Bl sOz QQa6MWBI ¢ G
#H#LXy 7TRxf i | F2TEzDSgSKRvf CWYRI uFnmxs3b0o/ 4hy FqUIGkgAt y UyeFz9D6gNLRy Q
###j f ORCHauRr 1f | PuXJJJABK8War 2y R WJ+000SXG BDYH+DdsAj Et TaobkCNUoLs

###09VOPNQXX 41 W pY0oqzZkzaNMbBgsdW 6gy YVYugUVYgzLez FUs03Dwxbl QX qO7hDG
#H#AOHXPZTKr AogwYQr YHYNOj a2pMSu3SLr kns TUGBQEbkgS3REg/ sONX30Gvr v TVWh+
###6 Af RSAnl DaMKgl Eqs| p8GALl FeJdgaTr 7A5yKTOyRi 09Tpf 2pn4t xuQ Vj C5YczPU
###q7r gt YDqzgXYr 6MhThowlLKwi 2ERgBI f DWQF x EPQXSC7aQUBLA/ DY wgl aOESTcJ Qb
###A | wrWBA2ZCkt Fg4NnLP+sQZvogXM514Rb3uej pf uHY] 0BO1QVBQH8t WBI St | Xy X
###1nLN8aOGsuEJv+ovBFWAz YE1Ur Vez PvPSe QI Ugp3p9Uof vQgkuf YXf QTsAhcl 4woW
###Kyhl ZF6YRQeAs55Hcj O xof AVORCD25nMLR1hHxBZcWFzc RCULkoPOF2I W1 9AM
###0D16bhAnwW8n8dj YOLr L+9RRWFTbAsS MP7P8z zLM\yf r AmaAaHHaqgeLFvKmi kxt grg

###5aS8NV1j RBbACL29vCl Lgy+sZaOve CSACUWK d CqgEPEW7 NTUz UsxwSoS3QAj zq9l o
###8qGONWYV5RsbnOToglcpdEENKZs WO ps OEWS SQA4x X4 HRAbwI Az RoHUBYi QK7 ZNSNWK
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#H#TXPZt uHZOsCki T23r RCbTSIi HWP8SUFgc 8T 7Px4c XSy 1f qOK/ NP3v8BTr k6+Ef t
### WReEMXF/ Z/ wef 7vp/ 2f p/ 2f p/ 2f p/ 2f p/ 2f p/ 2f p/ 2f L9/ / wANNP2z/ uNuDQbze
#H##+7739g3UPNy zf i 9El 3c2t DOJVbADp8t N5j / z3s0X+Pu/ +bHCVf yPaU+7d9cVscgnB
#H##XLaPt sUJLj 4LbZbh/ gZ6SBYz YKI 6F+Ksj 1z1 9gYY4X8Pw\b89aA/ 08SG7DbHeov5
#H##cHzh9BFXMHTI gyk5asQge733+ghEDnAVKDNnEuUs7JBcGe/ By3a7j hN 15mw2ny 3s
###7R dj 8CW b+KaUP5PTogpgf DG FFa28l +vzRkYf sj Pj 56 FJcZP3JPY0I / VbzBe0OC
###XTADR/ uKnXhgZ7KD5wWKs cNXNUAl r KFwX2JYYVt | | 3GrOVoer LOAf Dgzvsxnt/ Wg
#H#omCEOFWhNPZhKH3A+Cds EHv8X/ 99Acr Fr/ 7TnX4PP/ z2eXvbOrs FZ638JEOxK+I 9n
###/ 4s0CTat GW cJr Kt OvgHps8CHcLIGYxur 69ZncHoOv63vkwmX4CC4Ak3gXj zCZoD
###Q+3mBgykl 1pcv4Cs0SqF8f QQ7JoyaKecMNB4YzWKGOy | al 2DU9ntuabt ong0t 57E1
#H#HWAB3ANIXFUl yaAPghwAgSKHIgFAT6G6hi 2DhgdS) KTMBoTme UwbH+f D+WA2ui F4
###0Z217f TMeGF9j or Kl | Zhyxy51elxc2Lt bVPnz6t 9neLWVG f 30zna80pt dr / UGP
#H##FsXqlel aFThYlI 8MB9ob+LkX4hz91s89C9z AKSEAD2TnEY R3LbuA8T6j a+YUDQUQO
###x Ss LTUHdAubw P/ 5s6KpFgw7Ji V451 HwngxEM 7S2s+HVCKi T165ZAEi XN6j MTt A/
#H#AFX Qp+c5sui DRno/ H821 OW C6CA7TdgH bgCAM HvBhR21 uRzh71 az Sz QzUgOgBk
##4Tt m Yt wBqgl XI 9hpMz4DLxf he O8Bma8v+DGNYFVCy0Ta9l QOUEDC PWWhN/ v Ux AWA
#H##n6Fg/ t vGPWeKgepczX9xPgj +D7hl povh+eqGHZOHe T35+DvWLzr s3VR8cgTJJ3c
###9Act 2GVHvqr hdZ89CGLIbomh6NVh7K/ 72z QtvQEyc7JO0WW2NLhf nC5r Pj Ee6BnDs7
#HH#WES +OFBgMH3GIRaj xXi 4+exEq9+0dTa+nBJFzYnEkCsJj NNr nH cb1J/ Pri aTseb
###214BT1xF506 0Af Uzl oTdy SUgCXQ pJqTRR8t | HPn7WSEdDda3Es TYMIgmvCEFOMA
###6JZv16B1XmDe9MXyuoelv+l 30wSePuCoIwsSRr dj dRWF8WoKCSqqBwxsgr Y7z/ eoh
###/ | 8bl SEf 58) 6BXFNNWlaNuB+i i 5t FDFOOOESI g22z+x9BOTAQALOWGy59bPp9l PO
###8CMb61Pnuf MKUXc MLDAj 706 AKAZKmMQy khhqUQK6xAcvhCvj FQuGacf G b8dq8KQv
###7u8ymBgNexst kf 505hx My 7Q@@w2r 77h/ Tvg/ HNI aPXf 2YMY r Do/ kaad(@22YaU7
###TBHHWA/ AZcHo43K/ ALnAKt 989uv2zsFnsB/ 6kzl wFrzbnmdnBum CAK3uQQONf z3FAF
###20/ TMRQINMEZ4TKy/ 22ZAebgCf gl MyTI wW36EYFBNDT2+P9zWWh50L9az ChK2BNInP
###14bDsJut | acBXM7/ XbvpgS8z XGCf dj Ef JAly9h94hnhFVUoCynEz EXgA+) 97KG3R
#H#ewdr Winvf m2g8gFcf eLQC3cL2plvyN8YAQN +KMBWKJI9Z5VaWkn/ Wl t v F7aVw8J
###r Qea20Qd @l eVcel onLn8t VAWNkW6r c URGYt QGBWBE+x DIVBAT3qvIKLQz Q78uS1n6
#H#HedwbKxxwivt 637Nor sIJNd3nt g5of ODxnz807C8Ho TIWKFeNf aexdWIAXt CkK1ZSHTQ
###qQKshj bl O AD2eKc XUkl sFB+TkeqvECt Bubuzugl 7/ a7b080qUuHI0AgHCdHg Qo
###bTr OFt NFf 7y CVU7+c0AZYU5yhbC9j f LXt f Zbsl f Vj kCei x MIgRXE++YGL8RP7683
###VevDa9XWegN7NG k512E6NDY1b1Td3NHO0qj zO3d9r / MBTI 5gsdhMlyj CSYZar T
###1 KMIXi b82Ni whv1303Nr a6t pf XEVt nd/ Bt NKW7CNi u/ t & mBeOQuS+sROHSCFNzcs
##H#RHGPgvc2gVuphk6P3hTGC7U2m03zkACk t aLACdj ++f n/ C5C3W+bVnOuT1BI9Rv K3
##H#qVKFNRYCf ETYGa8W i uz/ j ax4Lp5JaU2VXHr k1qQml7hJR8Ayr 2e4HucN34LEyt m
###Fe1pQCPDBWOVWUI j 0ZCqpLF/ g1l SVr bSf CT+bQQs XohN73KXF2yLdkW)8kV6Dr qd
###+nj +sL/ U2i hhYwGoj LZt acf p+gYUOso6w4no+zxxt s5uxhBZPKkl 1enW8w2y s+
#H#+cGTi t | gQXbOpoFxavxadzyl aWwum JcoyTdnf | 685i OpNY67vNk3V2j Vi NOJW
###i ppvzar NN t 0wngqzZSCB6hckzEXkhi xKj r HaBCk Zf 1i bsNyt 7AG AZI 8eN8s6l K
#H##t 6GWLUWYQOXi UHLt YAGgP9g73mv MW 8PhJ5UnNCy S hph5i YeR7Ual i 3t qgCFXgk
###vAr gJhl Bd2cD/ r Zj 3qg8XCcnt Dej PNTi ui 8PDMdksZs443j t 4ux8GTQWKYs7FEMVB
#H#xbmb8w RQ@db3h+r 61 9B/ XHr hUW VLeCkpDnDl sReBwLAor ys+l k+AwZkh2vh+Qp
###Cg82a8f K VWKHKhW«MFsvvDhf r 81 T9qP+g/ kj ur Pl AJ/ PNw2y GLUz 0A7sVKh083yD
###27pof gePLWs 1n7t FSEKBP85f zB5ANCYnggnQaOFDxbVZuHhOONE XYsI +sVi Ct vkD
###alt t zgFt Al TCrut TsSkr WAsniidt yZx20S1xZgdLvRQ r bQLQXuSc ZVwvhTLYj j V
###ypTgOAvbx WCAHPt | FpdnMRpbMhgMAZCl Gw aQTcZsmhgFnv 7R983W1x991QJ GBf
###1 z6W h4zcNyc70EdVbwt mgDHFns pulvpd/ AMB21RNM MKEOXXW D67d7hKcs3xn9p
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###i gkBd9Mugl 7n+CFOvI Wkt eKr +TMyg/ El f TsFZscf 4X/ ALHURaNuCpDXf 21 C2/ 244
###wWWy3eSY1YEi Lj UOcoEzm qd/ szgU2I xI UdQOHM+H] AB4ubKybAhmaL1H Kagt HQO
###14pkBa2pgKd6+QUF5Ky 3l 4e+i yt StxnlaleWgm KIdORv+nb6rm0OUdUuj HDE4X3bCE
#H##917Qqpu/ bz Y1xK1qG5bX48Z2GDu7¢cQCr sq8/ Ok 7mBgQrL/ bR3+Or 0p97J3n/ t ur Yi

###p+YecmHOyhi 4581nvq2vpbj / t mXQ r WLqdGh+3XNu7JGopBbUst zI 64yK3W eU71
###FKbzD4z/ 6ensh5e3YABd/ d7xPz7nESnE/ OR+l D7F/ / xj 4n9KAT9hCOf znAB3I L6e4
###80b+wcpAnkaj 8S1j el ohPP8qETz58B2n/ Rvj d1TM I gl +r oYnnpl vj i GB1sAY/ k7
#H#nadYni +1 5f kGoTzOMw j Qd/ 9V8f xFI NAMB7ga8J4KnN\4ELCvi e KpCOFpOF8XxJOP
###41 FWi qGox DAA818RCGhPZf wo4vt LI 3i qw3d4bF8QM_Mdeoen’? ZHx On8G70Bj NeE7
###Er 1DWYn/ t HDyOsNOzd+/ PT3BAB45vF18b71 V7x02+52z1 t Ns9I sbTfjj j w789QL+
###apl C2z+bQ uFQnj KU | Agxy 8l qdXTVLoQR8j Yvog35gf UUos5BB9521 8RAFxf 87
#H##3CATPTrt I8Jr HBZWNmAez g+l Jnf r pVej deezf j e4uVunzE86t M ASqFFGFpwdz Pu
###T/ ogPOO6P5hNKU 1x8i ni b+i k3k8vEP+e8VSbKd38Ha/ edOht Kj / Xj j XzqbTh59x
###i dd7P7/ a+7HpDIWOc CePTgt Lj CSWOKM7 1 J5TNMowHGS1 A4 XVWNr HUKr De 6Bz +0+j

###+ZCbgqXSRLOBBLDgq8AU+Y3f A5890qdf HRWdUEvT st 1Qpd50DNnXZ6269enR7ZBVSR
##H#FSr SZNRRKBI Av/ uq9+Y1 1| ZFAFf DZAY42T54A+vyFZ8Jxx+acvAT7ppgj r goysl k
###SKOW p/ 2Xt E3ynxt XgMI6719c¢7KzDYzKbx Sags Xk gk YIBkdDQTNC6I E/ Tv2k Fwa9
###P/ t x8wwHM uanvz/ bi i x+6vTvG6t zgCngMgwaHKLQO r sweQ+ruqsBTgzLOf Oct Rq
#i#r es28D9s YWRt AKYr 2hhvt THDN) 6zqepVgLpTB2t 1P18Ga3GB0602ZgaNd i j W z+
#H#H#cNz8M x2gnmUg QLNf hmigqgbyl 39Bmt s+hgXbceZOYQQDHoEOLMIcbj OH34DhswuO
###VMEl 3QOXkK7vCh9alnChdyOcKr f k3HW pl 00br P5obWi5bdaa/ DHi u8UBy TMZ9AB
###nm 3eT4FNgr / mT7 1W.DkupPDNv9 XKDt ydGEej 8MDkr 62y 1j s6r 8bquMrv I O+Nnni

###7NH vnj yPqoqEBRgMGe1VeeNZb7YnpbOpf 5+HBf JeZZ6kuvRnnuONSt 1WGhBHTa
###p06Lf Vgdl pj 6WwO1IVOCoDzf f gl Lt Ff ydnppwubAl ASKkYl s23i | NuoFN oKj FYmnoQ
###f 2aDBBeBAW9j ayVpNa5KTt yVayys/ XKKSpzy2Udr zyi 41ECSAF] vXqebN5nj 792
#H#AXQKI DA+O3pDUf Rw7MsyoDTDOW bkt Dbl t Y2dwt UVOz/ s7vypdwQa8uv90596R2+w
###b9IVI8Rt MBv Qex0QOMaUsr KUGCWUBZv 0 Xe EuSMLENMK7J QHLNGJI KVHNhdJ q+VOLKOI x
###et 1TzRWZzq9gLo8ci Pt FASEf HohbORD3gYHUcK6HBY | 8ZUWAy uPKj 6 T8ksGgt knN
#H#H WX KX02+khc+dhzuF47Dr RRHW6H8ZRng5aNr i QaEl ct XI nHb+wde61t | MA2Zn7b
###0Tpp3l z150NBWLNuQL21HTWRHOOL4pBnB831 P1f j Ff wj 05y2c0f gt 9DAK3cAJut v
###6 WA+ gdMFur GvOBCg0oxaZt g/ gQuOXadvOWR+291/ 3j | 6j Pt WEH6g40ay D2VAp
###28Aeh6YPXr UegLh3f d2bDxd+72beRHSq9w BngsHUFbVKODZt uusxhet FsvnByBs
###HFi zi | gXmAOCWIxpl a+BE2I x QUNzzwOW My 7AZ1WN eVOF8r 1Exoyt 1CWMOxqv Ul

#H##xUd2c TMSq3gFl 1GgBOXYbLAOM.I FQFvqgE4AKFmgqQ vPVRo9qghl t nQyr 5t QuxSEK
###DhvkEWObb/ +i +3+DT7P5t 8z+/ ND+nxcFYVo8/ +/ 7ydP+3z/ r / HOa3gDc Odk 7PupU
###HeqvTQIQNMTZgy e4hFP+J90bwFFRI TXKo/ u9hf +1 e9Gc D50f 0aTpP+Q0e8gc85Q04
#H#yh/ W D gKX/ At 8wWf wL6gn47t j Ud5r MOAMF/ 0Bx/ 4zpt SagCeVWKMB XYCy mXf enpwe
#H#H CNLBQHPZ5eBj 08r m6H6/ HBI PyMX1rm i | Ks78cLngqYE3cOG3LkXdO6pLvNh9yx
###71 H +l QuIYnU54y1N7dgoc2bHHGNhdq9+2Jdl cYLf uj gckJBqgi +vSLG 8MNk/ yKH
###AqHSY Ur 4p+j / 1hVBYDzj f vZvt QZq9X/ f wysi Sf +PEr x1LsX4vxTMgCf 9/ x+j / 58W
###Tr Uut Br 9CZNLg46C j DnPL4cToaz/ ol zFZzf Xt 8wnawO0D0j KFL92SXpXvMXDt 0i

###5eCl 0Q71 FJFOi nObhYr 9L6LZoQpOB1\VWMB2DUBK5bf | oVt gpvv8l dkpNz OKT4f Bk
#H##0ODWZDK +GA5Ph8G4/ HhDQW 91 uGV0/ ZRci pdn8yLV7uv5f woeDY aysi / zV30SHo8
###6P6gx+t LM/ BP767MI N8dr 0JBnbXnzRcbxV1Ly80OPbDKINNP8n8uJt 68hgG3Qyv
###qJIXHA r Cbj cKLzoNf Mz8I E26 Qchf 8XLeCFqQp9j r ekmovnXDIMyyhJ+CyE/ CJI y5
###Cbo6PvQFoj AQ Wb XWX FE7wW Wiy O j DKOMOWYVLe YWDNCNEY 73S5/ SwMALvA

###vwx ASaNAXt j 1A OINVQRQIY187AFa8XOPE+ZwW 4C3DEh54¢c Qb 7wOBEsUxni FMI/ E
###MN macoNJGhmh5k UywDGOGZc | gagPj 8AAH7spzysl PCgzyygBgJoQOQwi 7j SI QDsC
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###KPghi cl kS6SBt Bv5kc/ 94BwWFXuRRAy Foz DCHXCc VEt CYMBM As/ r ht x pGCN+UKk ZI

#H#HMEZRGNK8hLDr dYNI phxe402/ 8gDz Fgcy UTDVWRbJ 3Edx Chp8F| EDEbbme4wdqA2w
###pgxB70GVx 115CCKgn4TBi WEOMEC MAUYsB3WI6Ti N4j gVgooBNs+LeNi JI yI 1/ CXB
###+997MUj Aj MAt gLPf hJHOGXHpJul qSpPGQRULr gl A 2MzQBql EUZj j MBAJ YNABA
#H##z MMEVGKIVe Ynj WHIwWAL +gJWZI OnBj TDGE5) bhr mnKgnj kGc OVRBFEbeWlaXvUczg
###Z AHgKQL5c WMeb CKe KQZUI uay gOYQX4i SMVAOZ4vNIpl HE 51 zzj | AAVgCkdLoAa
###Sh1YXI hHhhr wBOOnk4VXWJdBY| i AOQSWpgROGCZx V3DQDhv ARQTgbhSHe SKk 31 29
###B0Oe ROGMDaz 2A585f EB2FAqTXEUaDI v5t kwHS5K Tr up 3wMirwYQEQAPt y DQCbkJPr cZu
###5gNy ZH 3o0RMgPk8egLAzxBs2kKVAHL3pB2gAd j UAeRA4zLsbpAkGol uLgDVQDf g
###1 sHIl 7gbwBz JA6xNX1YJs BBAr mdNGGaSCA66VWRSmwnngAci i KOgEEEI / Ugliwz RR
###| AWDEgBOCGgAShXI VX2DIRII +QFpQ@D13Agmital G gqBgAnvq4DQUApT85DFXF PQRSbk
#H##+Kt | pF7QLb7F+CcUP/ t H3+NI zDnRpN6VBRI 71 uQC53eBz9LI o5uqy/ / PrP/ 7i f mH
###117TvwhvBsdbw EWBdwd3Dal b97un+z2dr Z3f t i N84DmvywbDN3dN8zvf i x| qFyCo
###+2ePB&ul 38NvHOd/ /| Ol TI eMk7gZdYBXi m+DBNYz2pD6pof 2Ao03hXepAw3j Zel 4
###AzpeQR93bj eyr DHBWe2YHOQ / gi QUNPA+INOMVAT i PeqBh7TKPxoYHUCOYNaph94
###9g3ul d6/ Tve6hGd2SHW3zWay Uf | B75ge3j D/ wCnl Yc3gr PV44n6VETD qyKeQsC/ q
###f hd2A6YH7Dh97P8b6Tct j H37ME] CcoYTZFZFi Nj r ynTDAHHOEXYy LkDTge5TKPygT
###AXORIZ GUww Kk Yy gXx/ | PyuBMkFAugf 4SKJdAuSSUf OAYSCEJI EugXALI ELWhz/ 90
###dhDVoc CSSR8pt dXACab6XakD31LoF2cnRShg8br J4B3MkZNBuS6UbwadRhf q4j 33
###XeQUH KOhOSH8+57Kf 7ADz5i ycel 5+N68f GD30Xi | FXQBJA gCqCPzI BOATO! Vpo
##H#2KmMABUOW SEOBEYEYFBX2I s X5Lr 3sQ0c| B9JW 0z XSEMOGV+i EWgt 4aPMrXj FPm

#H##Iz+mCcYx4AVT40Ad+Q uf eCl +pl gj xUZT7BLhg+YaNl 4uTQ+j EdHWLYAREJ6CI MR
###aEKTY+D+ERzummr Fdzg/ Pk6M 7Pi 45T42LCP19r 72Hy Agwo84t TI Ondi cQgPj j bA
###] gJEa4BIBLFWIKQNPDEENpBIsx UVl KNC1lgRPH4aLf FS7hybwt kPcGaBzi / oM\NgR
###f KC6p47wPh4B/ DUy bMb TPAWhBpH4AZZ] YJ06wW 8AEHsmeSHg1qJn4Az/ gsgml e/ FS
###QbLt +00C MbwGnxci j 6uOT8nmholFcKnl QKAVRMXXUOI B6Tagl UldMubi zf Ul dzFL
##HRZW2hDr D+SJ Spz5xqf PM dVK+0keR/ gYEn8NeDSOL/ KCAKOLRI Ox+nmi OCcldnl So
#H#6 AskXWwOl EMBI y5waSa6V5pUggPAS8upCei SpqFSEkznt t uxngHOs| OVy F3BYUWy
###W t UL1DARDLKmQoVi pj DNbqEGIWRXMABDKJINZI EJL/ MuORut JJgDUNDDj LJBBBHo
###t ZhhN34gt JAWBY Ti JZINI zVWNOGXMRxt McoRNApUI h1kr 8wpc BAEyESIb4cASBEZEQ
###JaA ok80EEJA4i sqx YUSMI34ATEGoqd 36aMgwbhl 4b2A E36N+gWAMVE8C] 5h7x
###gz Fd+MES @B40/ JRWQabnDOFKSDY/ qgf +kdcB+AeRm 5BpMY MkVoyEi i EoCNSqDL
###k KsFFeZ+ZPoHr JUGLXsk5zB7Q VZDj n+al BNhn+pH3aHCBhSi h5NFZQG3Ushr / gR
###0M0z MaQr FFMVUC75EVX88KO0f ABNNS6 YECY 5z PZpHKI +NEr vot yPTP9I Fce XORQA
###DFQDXYKcf 1i kxf SI RUe KCMIRgNFUTCK Y8Ygx 3K/ 2d09oMsy HnR HKVKn+nml uv FMC8
###+DQBPx 8P8f Svg8HMBj zXdd7BX7x2f 7VMOBf 19MPnj vM mdDo95Bv Ppj bYPENBLXB
###X5MADQP5G QWYVOWRXVAEFNK KONXUI 9 MFVN3SwWBo0S1HAdhQ ONg+unmYLR3Vcet J
###HHkhaEe6bt LIUWOVGPTovDB148yLuupr F1QMI enbhSDWS2j 9T14yi JTNf QSf OSP
#H#HMINNCnB6JIr CIKFM WZY!1 uFnmgmQEqgl bk YXRG3SAJVMDs Raeh YMKPE/ gMVr 6gCGcex
###2/ ndMel C1Vj 3myVBHIG3A] 9ImAYgxw] ngCUOPY ZGAH7voXQL1n2k GAi KRcclLab/ r Q
###t oI A4S CNXEg9pJuGKWs Zh AnXYV7micoi KONI f Tt egogEN2gEJ p5SVKY5EwnD39I

###Pnpt VU3QUUIAKBCkgEXAvqpJ ZVNVMAswt DdSNVWOYWMB X1YRel | D9AE3Qr ZJ YOAXQ
###YLK7 epwRoNPz pdk QFI GaMGHnmaUZCgi 1E+hnEGec 6/ HGQ 8vpqy EMRJIr i pVE2hVHHAU
#H##uU3DICBqc QZZ5r FbDD+i | 9DChBWyaZ6 MDPROaXNE9hEFOWC+Q QRMGMWSTI | oV
###aUZekoZJ oj HKWWSH i of Qc GKYUJVTQRnQpNJI BHQLmoVa4EC2WepOL/ wYgWaVIWo+
###sy 7YMBg3QAXohNc1swj pW VMAgSs BEVOWY znf oyl ChNQY9QJFWhQBRi g4/ Q VAN
###Ct 0sSQDeSOg2zr § LO7CyCOpCeM YHolt LAegWIEQz GoAt 1MWK RgETDMT| YSh2EO
#H##VKAZz I OgL461 JES+ITVDUNSYi eozRs9z EKgaol QSF+CPMCNeEui aYJsApSqAAAl R
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###r Pl Qoi i VP2YpLmVFQBkHpg5QoHXELhAI i i ekSHEhI s3EA8T6nDagFf QECAEBZF43
###7KpWI hl | XQEI 2G8I KgqlaK8i i | | 8t XsAAr BVP95I 4kRAd3BUNJ1AVGgFd2GkOLr ol W
###SC+MAKkzZhFng YVr puNi EnvK9gAv GD2aBgAt F4XqghDZD7hqpPYKCOWAJ RwSc GSAKag
#H##KNBNUSgxt VZSLWWOOhWK109c Usf | j 6odr gl 74Y8KAqnp4OOPCnapqUbGHOWpabC
###CX9U+IKaCpv8UWFaaqgp5kl 8yR1ITz SB/ VLM NdXc80dFF1JTUQL/ VBTFNTWA0UIN
###1 IxTUBp8zPFbTeP8UdG 1FSr gz+qgl SML1brij 2r NSU21l uW r FapgdYyf 1Tr XGoq
###Ls Af FYeQrop/ yEf hLVI zpxVpr sQLNc/ i j 4qf cU3N7eSj cEKpqf gkf 1QBVGoqDssf
###Ff eVmoo3y0f h21JTe XX6qDm+1FTy QDEKr JCaSpLwRy VI uKaW JR5BPX1INKLPyr J
###Jj W3JOPI hA ppKY/ FFIUBnpZK18FDks NZWJ509Kgkt NJd/ | o8h+qZnj t 1pr 4Jpa
###p5CPondBwTa2 Ny Ef RVKSnmOnP409JxpKbSgOSj aEdSU+ 81 HOKgnpt C7+qDQygan0
#H##Nf koupzUVJqgef BQX kG gHZE/ Kv2Ra2r t Uj 6K5i k1l VAqHOVNnl ZpKo5WPoulKTaUL
###y 0f RK6WrOqL509KwpabSv+W 6 ZSU2nu8l G0eq5pl H75KhYBVz UGg3wWal0LganND
###vool | NWLoSIf xYgRut r | ka9i AUl dbSCpr 2waSV1t XKmvbH h3WIvB+ol / WeosplLn
#H##5+wW0t 762VW0+1Ww3W2 90t x5j bj 263f g5cmvn2a0l EbeWit xawnRr adqt XQau7Upy
##tHaxehWr't +3dql 79ZyDbeWlbi 1vivgt ZXNuLYdOa5nT WBuX3VgWrt ZKA7dWKLi 1Msi t
#H##FVOUr eRzadWhyt v3VpR7dZKebdWOXBr dQu3Vi 1xazUat 1YZcnv1KLAWBXNrt Te3
###WFza3VQ& 1bddGs 1VbdW XVr OWBVr V2a7Vyt 1ahd2t t Abf W HBr LRC31nhxa+0e
###t 9Zkcmut Lbf WUHNr bTy31j xOay 1Lt 9YodWrt Wof WFHZr r W 31gB3a213t 9bsd2s9
###BHt s8G IVOAt SA4Ck 9Y74t Y6Vt Xan4xb685xaz1Bbq0Tya31P7milri u3luvl 1jrM
###3Fpf mLvr pnNr PXxur XPQ f Ur ur UuSbf WntnWOKLdWh+gWHt +d\W 9t 26t 09et 9Re7
###t abnt 9ZL7dY6uN1a37hb61723az3ybq0z363dB3Brt xDc2t OHt 3bj wg3d83Brt Ovc
###2p0W 3aTxq3d33Hr 94bc+00l t 35Xyq3f OnLr 98Pc+s00t 34nzs3t 4f | AABDAkw M
###xaSi eql 2r u/ gr hXgl XDr UVc ONgCs Eniva35Xo1pNvVOVd6ogvmAdNI FYl 08qqgLkQz
###FYRpi LgKpvV6qFoCei | Vr SS9C sWVnAFev Xr P2gpal/ ZRgXXMBy nguEYZIl XFqz Sf
###92Bzhk VW Ej DXauYq2bM=Xz Z8PQKI nm7 EQYUOMIKK QpAYl VChg4z8ghBf RvRVSD4|
#H#HNSUEphGAFf LW CoKUWBEF FnKWKpCWUGM | sK3cLoJRVgi VFpKj QaowlVKENGKar Q
#H#04WOVQCCE W Onszm +F4nmeUxgqdOei bFeqmuUVUr NFW 5VYouUZBr t CPj Wod VOt
###t bysl Vsaf YVCb4yBC vA2BEVZoQx QSos EGOOVBgvxvCps HuMz VRhivhl zg8LaMpZa
###haFnj Lyyj W Zh2Xz0DI t Ky xLY5VWGEKXGoK2wZ40t XGEKGz O6woo2Fni FAWSMBwr b
###3dj 9FWA/ cRMUPQaW 6HsbLACFRV+CuPj qHBx GPdI hXf EeFYgHCv GKVPhkz H+nAp3
###j nEFVXi G Bepwol kVKOy/ 8ny XZVdV5bbg8Lr ZTxnFQ4z42yr 8LUZP12FnB64+Co8
###f MYTWOECNI 7Fs| / RBKMAKZKWO7 PCr2k 8 o RWDUONET f ChGv9r hf vVuGAr PLf G61vh
###9LX5bdFf bPmay65my01d4aU2Hu4KB7dxj | f 4xolf vcKt bl zyFR55482vcCabj YDy
###PoClh1DeQ C2Hy p2H8z ORc XGhdnOgN zMPs| Fdsl Zqul Ygf F7NJUbNKYDZ7y/ 069
#H##OVTeGrJ 3l i 02| gxt qYpdKW Pg2JLy90Qq9gPs3bTKj bTr K244k6cDlw AYhj ss3s
###c3Xl TcBC3dpuay GuHWM nmpRXDs 7df NaRxB1l FRHgnWWOf Odaul bpnVr c+6hV3H
###EepYSROPgmNedVyv| | 3VBdk6BI 3H2et EQp0sqRNCAdKr TuzVycs6QVsnoet Ee510
###UKAMLGkhdepLnd5TpzDVaVp1lKl qdbl enFNZpk3VgaJ3+Wjf 41nmMdap2nY5ep9z X
#HAWV15Kk SAHVINWNRZPnUmJ52t VWAek 1VI 3dWZhnT1ZZ4j WAbBlpmt+-dz VxnbNdZ6XXm
###f Z1f oMbhUCeJqHNh1Pk+6pwndd6WO dNnX+nzj FU51GgcOXV+bDgnF91Xr Msd1lud
###n67OWF nGaxzKdb5! uucrmHXezzg3az2/ t c5RWH hr XMN1/ mU65zRdV7sOvd3nd+8
###zuFe56mvc/ HX7QBUbSr U7 UbUbWPU7 X/ U7pz Ubr r U7t f Ubv XU7hLVbj DV7U3ShATNr
#H##YNz LvdPj 3R+B3+cOxJInBy/ J24BGAs9Fi N\vw pczRNO9OvHO | TSRcgJ+4BSQeAR
#HAYT7pSd8wW QaWHOPZPi UM8DgNKJaUC74+YRzi GVs 6Mo8HCgMBXhI 5¢chqczqaHWDGi
###M 500h6Pwdechi Gk 7w+n6XGonQrivzYzxk FKIxRj GdCbgqZwMEZbv4qF6bDk Myf +Y
###0yz4nLcD4AcVXELhONLI L+UBTqhAp8xDLB/ h8Vk6sk0H200s EKWy wAHECc nBc MgW
###oc/ LBhk9eZzpgc6t hz5i h1DKaU3wHVal gEl saQUCGYCniTj bT8WROVhJzi oeAE0lg
###+Yhwyukt CCv4j pAqqRToSHhI 54V90vYd4| nyEE93J3S2FJ88SoDh89F8Sk0QYvm
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###j meEnkvggi BPIBKLNOznTCh3cTDoNOpi Kh+dDLB+FKnk AnaAPKZk GZb CQdApOxD1M
###5Gy +j yOHOEQ x CYogUFGGVWWwHpanY/ | 0l B/ LR7GkuqG s AENDSf BZ/ BhVEGXDun7
###f ASeTqQGOWD6i 3A2Uei FUSU4i yt j gS56JgPCeyBI / Pj aeUYoOydVB5+JDSgJ AKKYVYj

###r pSggTI3Ul VEchl whgYSSNO5PBugCQJc CR85h8LYP cEr 51 CgzSUzpR/ BRj gl |

###A0JG Fl FKBMFnqQPUsoREHCY ETgxHULB+Aj L8zl / f 1 Xl | 8r cl Cf vGMENFgl Ty Wi

###46H3| KNcKZj BQyV1CLF8RCF 1dWjCkNKhJJIx7xedkBf g6Sf | EOmagALj wCZt | 1FHf

#H#EFUl sSHXX5VYI s XwlU02| 9y VAQOPBwHAWUIVS IXRL4kBqJz/ yGW yi j AecWvHd Qo RHR
###| ex AKnNUE2EaYBpzaxcemA2wj wj YAUQWABCnv Sy CJ STCXBDAef Ec VUs k ENAAC SRx
###Kt kv AhxIJhCPJ1FnuEM HhFM xxVSOg1CM 61 ¢/ 1g3hTM+x CGkr ok SCnVvi qSLoRPI

###1 WY0i DDz Cr 4OF CqOr yj f i EQZEVACI MVOEKK MAUFGEVKyY zml CR64xax AwnkyyvVCy
###1 JDy| CSSQor TRLAy 0YxP430ehZQy5GSct gaPoDdChCHC8px8gj | d4SsqH8ph+4CG
###h+Myc FNKUETZbULKDdOg1BFhQAl 3QknSEl SUf @ f 8QF0/ BdKSos QX1HRIJQUTI CK
###9f Go0+yhTwWWCSQYRBCqf Uc QvJ EdKWAPMQI s KJ VYl uoge HEMABUYKY UAUEU59G cm
#i#ty Zai | NNH+IXXI ZLOS5QSI 8aT8Zj Ul sTj 91 k6 TR/ i wf gl y3cj ybORhpRI i E7ey0On7
###ADNchJgchLLKYN6aAFCBRIhJhHKGYBaQKces| pSkpi t ZTOLMYRNhha5kz AnwDei |

###y E8l xU ASWHwCcql gy 2H2EI USNKbAFs OKRs S| Y8k CQTo0t AM oPApZwdd 41 x5Gp
###c/ 8h5c+g7CScWWTT YYW 0qRENLgCGA++Ty NOT8JpubCNCNt | VSKCEM HhFJPpbAI

#H#H#KSOTWmNGph5By BDi HEKnMVIFX3UpmLOXc/ | QEpYwoGQo XU oRJII 1QqwQQYXGko Q@D
###r EGBA ShV+Hbh/ UgKPUQ mBKI G6FSek ULpPqBUgUaNY2ULFI | LKECpMDcol 07Sc
#H##QKk6geggr NGQWhJILkhZSdr Af zI nDGKy gNBhf aSWhUKOCUS1YASEFSgkpr MLgTzGm
###al CLThKynpEoXYNUCZRgqdl YRCGY D+x6BaNSGcW5p SGCoKR+0ER/ | LKbJTwJ cFED
###UFl ok CAQK2FOSZdI ovt KSodKVAci al kgkOl hYl uk@ YUK+HLM pkuZso2cvJdpRs
###DLWAX PRaWhi TI FHCkmVgwCnl VFI ZFoVBSn1 Xi UBr hCl WiXhi P7EShi wDQ6Fr qZJt

###nBpHRASKKE43EI kxxt | CedpTl WAJZFbI ci j RyecykSzZpJt | YWEBgDi Et nl i xKuHB
#H##M ZguZE02UHZSVBYZVoCEl MKMcHCxJe0ZpyRI1UcH59SxespTOkgr JgZNgkcxdaZ
###+we SDI t zhgWKQyuuOwyj wyl MFOBMNQWNKX ppogXR4AgZMs 8N 8i 8+Ts Y5I wwOx z
###RGI4KI dYr Hhnr Jgf 88i Q+R6ni QoVawuENTED8Y RPE7E550aUuEgxK+Zp4UN8ys57
###nH 7M)/ KST4AWJy/ Rvl i 5UKo4kRhei f CYQ ynTJI HvhhAqTZxxI j J1 Jki hki i eAl b
#H#HE2WIe MMHQUEFXeECsel Evq+Tb/ Ea93h5k3Kdaf WZFeREVGBf | Nx Ur Ux RVBNec6R7
###xnpF+r LO r XWPFI ms VpgPq+f KNdQoyur J1Lal sfrl pS1I0RWIKGat Ryi f FRNWKDzR
#H##TWF8) 7TcSi 03BUgj hQ e0Sf INgTIbpFOGeaAk XApl qEi pDWnLLq6Shpl gf kMISU
###eBSy5cgci 1i 0gl EPMCKYFI mVj sVZYVJIB1k6k PN5JnPR8KGZV5D4bj MVI mij KD
###gXDDWPRU4VK RTO8gr Cnme BEgMI SBN+hc AZBb6gWICAz4mABDI 8npQunuzq3UC+HP
###z9LHer oi unBV3g4d/ ZdVgXNgot x3+GJ 2KI QXf GCul uCWYCag54g+4aW Q yGaVel

###+PxgxOV/ VRKO 56nQKaMs6r RpJTzr X7uYBs X/ QHenoCt 5HxJHeqBHOXHUQ6! YqHH
###1 dovQBL/ pUj 00U9bVI | ETKhOy YKLSBQc| pCYMA4f Rp5GobMUi Qz S74XEOABIWZC

###NMSAK Egnivk UhOVEGIWRI kPpoCHAFEBUN3Qm] Yh8TWS5EY8r UDnl 6f FhKIDgsoMvy C
#H#xMli z8LhUi QySL8NI QvkHr zaM na7DxupQ Lbmy4Ph8YEDhv6TKt 098qCTeVg5v
###90Lr h9i XLUr j aecs4FnB5+IHOHOG! gX51 Q7UN 3PdUx 7y JPRVASI pXi cLD+OgGHAkK
###D143DhQEGSaEz 1QMLbRAWIHM 4qCr Os0C3At UD16SJgoCa7cCHpJ Q66PvppHX
###1f nbUOD 0zgf wBQNJI nesl KHVAL 0+v XEA8DDf G TPMebZhSA4DcKFVf | gBHA83a
##H#NAEHOIN Hf CUgf qr GsB90oj TLhOKp FPQMPFUHz Kt Upa3vgt GYqJz89v4RPHhgD6hi

#H##Xox 7VOoBVNI ky YdOc UZ8wWEC Sq4z4GaBHz RxuOk Xqi gB7f wsec AB3k AaSJ ApDFUGV
#H##QHWEd/ eL4MpRVLqqocl JI XyOWhDFgRsr 3/ Rj M gl z5Gdgi vq/ T/ Ud+ppBo7+f B
###A3X S/ aQnd 6l cVgHUKgEa43zI1 Fl 8r kEaJdr 6BOgcBi uSEDHr y4qwZn7zd2s QOLg2E
###gB+Fq] QEMzEphHj JXQYwzl T142UB7SJTAXx5ut ¢ X60C+5DCEKPBUQ 6Qxr i d5SBBU
###uRMB91c DFR/ npaGbW EAc0JgS3CPCOEzt UDFZOWnCh6/ uTl BZASgXI e C2eKTWr 3/

###240BpbGvLndl ul BKRZr FXQam sEPLZHBX5AHFS] 9x6PGSoQYCLWK ULLW r S+R8HSQ
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###APCk54dqmUp3s4i ENj 73bD+s| Tdl UNhI omi a7p/ QaFK759TA2ApR2r YAGeo77Q

#H#Uy EYx6kdui b94EZ+nPAlI HBAEYdW2Q6j NFL3r sj +vvoCi k+QqC94cUxXZi EE3pl G
###QT7Ui ROg6n3Fhl | EMKBu4ghi POi 66040K/ 4AUEYSBI qgAj +Ei ei gezlgzagHHc+A
###DQCNANSpLW +kwa@H3Fi Dk+Qn3BG&2t i 4QdgFy | nl Qg5nLt MhTt yvI V6SPCKGx Vk
#H##FWNVI ol DLwSnpM g7f gNZG aggy Zf CZf MuAbGDbAF51wPI j EmwHBBequl gw ezJZ
###gNCHYQ4mvoRv Sol 9xbgymAToUGLJIM hai YLA] | dB5ggTlI EKDPgBbRadl Xpi A gpy
###8S8ASYDRB/ | QuroWAZgh/ PLC21 T2xRILI AHb6Conl OENMA09Zci 3KOSoUYj Py ZBW
###ol gVCz AWK1VXx3hpLGrbx Pt gA3GKdONIP8DG 4340 Khi qCU+CHBAQA FNBYgRE
###Fgj 5g5CExal ngeORpLUoBPar Agej | ADy99WFNxghl t khhTl | | coi 4eRZCBSVKuy E
### C7CgFdj LI 4gC4AR6N6W+1gNLoi Rs3t WOELAI wnEBaz SQH1BHI RRgLCs Yy DMXG i

###+0Kr PnKA PkYl pGoq328bpi 01j j kRgaHIXZ1FRK921 8pyhkb8M AJi i whl Vj B4l

### adK/ MGrTk QI 11 w4u/ 8gXHE] 8nms QK4qpNRLCk GapsghC6Zi hTDXA8nC/ 3FgFGK1QV
###W8t MZESBI ¢ Hr NAM7 JFL6AZL KAl mNaQo8Wi+PI Al OPJELuXi 9FKRZFEswFi yqJKJi

###2ECCF/ MEnh1CgWsbgol ULBgWD+g0nj SAEWKhs HWDJ 1R4i 0Cl Zqp YhJ DK+oHuQxBH
###KRLYKTi AXRi TvkMBl 7A4VTQBSFNgKR+Ky Q4i Zf wgz QAx ShSUaAAMBj 31A7RVPGa
###] TCATH3xXYB5i GYKPt xgJwlUJo8pnpAqhR9J0X+qAL9AdWIdnoy BA7pl Ka9CG&Zf Bax 6
#H#HQZQQ76UH MCROG1 k1FNuOAI +Cr LSky8hr DnBGkQPMKgky Ye A8k OV 5uHk MAHE Av k
###CLi t S| RLaGygDxi 5KW5Z4C1Knt xf | aR+r NVODhnVYaPZ2FW DdYi 0l t wgRVirk Ck
###s4SSqr j SBLnDeogi WI3SdAXi NpCl KSGmAgHy MHXBUoJ 3dgWBi k T1SWI Yoaf SGgh/

###8C2Sa8) gglJowZDKEGXZSUi gt AZaEJhg6gGYl gkwbABsr ERIMM VFVT5CepP6gvi

###Ul 3URLKkt d+t xCGQuo7kt LMDIMboCAi dXKA] WLGAXCXTi 0VbR1j PngKukco8Wsy myD
#H##6hOBCZf al a9y Y1luGwgKsh2j kZUnKvoVNXnhbx! Kbl b3gxgl1xSXhehl yMEO7eTi

###x+MEl LFEAdQQi zVNRS50A40Ez JapTQAYI dpcg5mJZUVHOd8QqGXaaYgo TUMh3IEW W6
###6UAEr H3/ VHol al | hs EXf Dr W/f nDFRHThG YQYMOy OEGQBJKKI 5UQXEEI aNr Ak GQI

###wWJI LBPJ QGMVbX Al mmHIr r qLhc ED6p TGOMY Sy 3mVPRKMy +y K+3kt i X9EWCQVQql Hj 4
###U9g6XvUHWAI t UF5BI t i 6sFJI myEehpei SZOMy4k UNS93f i HCKxc 9k UXRCr Aoj h@QB
###qwB6Da3QXz nohHVDL UhwL0YVBk LKERCCp2G k GAFARgPgbqNEbk4DEPdUQg! pi M
###DROqr GKDu3j RooAD2j WWAAEGBNpV] gEQ f ak AdDJ41gFMBMB0YpzhDf BAQXxHFgs
###4ppB7wWC7W DoB6nmXgFnwOFi UnzOQY2naw/ s YZaFHwWCphJi K5nj FFbSOy @oFFnQzR
###z RELVYUZ6JDKeA] x8sJl 7r PLnZ8B0gVyk SDSENYOLA2JEI a2wPBKr NBI | SQMVDFf

###y SSoGZhi 60l cQOLXhCGhz XK7ZAwKhpdJAzAj sf JkAcsBSRf | Qo3VQn qoBpCi H4c
#H##0QPCLAa7WN HQEL r | V77KRW2BLELYI MADTCOQJ YLM kOWOWUYM ChEl i aGkhUo/ R
###ToM2Uj t KW AAQeSp2yVBvU ReZboaXQxBbl Qaol JBlI kEa4shgNWDXEI KZXgVgNAb
###h1gLEMHXZO QkABr kBFhyhAEoLz g3 X9Ws L XWEFRgs 665 0wWD9O Pr HWMNAWO Tj NRMCQk
###W gNgWkwgJ RmVLy Cd T902 GgPAs Sgs 1y AaQUi moVgN3FYHZpAGg4 UVa3hHAL OKgK
###Bp4MAZZCaph3AGZspuz T3HK6sA9i | AQoBhMHESCGLCbOcvj pW SHf gi r Qdzx| FAd4
#H##EWcqDt YgXOpxcSh4DJZPI nFl M 9wC20d E8xMFUj t EnFVdP+3Sdbn8JcW FKoH
#i#s| t Cl UsOHRf bGebecLQgk8t i gOy7RPOYalcl i UPKQ UAuol vO+i j Xy2R5QMED6] b
###qhi HrkunoE/ r w4 XA5zznmo/ QAVNSVaO0ol BF1GCnp3WC3ST4DenUn98dl sURF Z6vCc
###dGFuhFc Ky x25wCpDp QUATO7BKoj skHVpDYABKcVO4CEZpYoTgxqSAt OXghLM_sTo
###7aBKBEp19dAaD+ggK7aSoR3pe7k4d5Ei YFD53SQ 1BOge7CGgCY9PoFt CLj SEHNhP
##H#XAMgWIBYgbr PGFYMXsgaq7uHQYFK/ NS k+Zr r yl nB2xur MYl R61 | 3i or HaV444D
###59X1vI A69JenAgusNFT4VBROI wShHVOvxKyH3nc91x7dn6qcr R7eswwYj Klw+yhV
###dz130Tehl i r 6Q4D0] KgcHCNnX@BzPi +24EUsBHe2voOnBEL]j 51 bj dj Z3f/ 9GB6PNTw
#H#H#dm r RzLQG7ue7KnB8ph0Za39t +nE4G dvaBvNbChOznZf 9i f n88Lr 4cWFelU9nl / Am
###all dWy32Svwl f +vNoZvZcHh9c4W DM+gvf h6Lrt P1I vuwt qTuu7f 7R/ gu8y8nbyd
###XELNi 4Pzwal 4r Ln6cDL6G2+020PbHo+ngx+HeocKYej 18SUgdTpRs GDhf qGoXKdq
###FB8FX+El f / W g5FeELTAI PdpJ+/ V51Q68x6l 67Ve/ Dgpf h4Ti 4n6Wkj p+I FAowDt 3
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#H#H#0WONA81mI3c H2Wir aui 97My14Hl / hHt pF4gl ZwHf +h/ 703H bMy USAhT+3GnR6f b
###+72D01e7J46/ hHzb80oK/ 9r CN3hi 6eGdV5q255yVKp8i Jf / u/ 5D/ cnnRnFwOwx pOL
#HAWXCBWLvuL66mV PVg2/ WBy5KsOv+TdZn4TeqQ 6/ +Sj HUX91 438D8QGn7L85/ Och
#H##sj i 4/ OP+g6WLM725n40ur xZOc9DCSNz ARUegs 7d7+t 05nd30Fx3nf w 7E/ egPxs4
###P/ bH +BbOyd7x0edhr P8v59HNLer R7NL5/ X0dnJ O7 G/ VAX70UF9zZzacD2cf h+er

###2MhPsOFi MewdZ/ f Fr nBl r 7XbW0g/ L0a43hV90quz2VWh4ASVno+nt nLA5F7eTAf Y2
###b1DVBpY7vRr NHaoOv4d3i 11 / sBi eOxez6bVz/ HoHgX/ VeTMe9QudDZz4cAovpL/ CD
#H#cz GO 3z8xE22B9j UeMIvLvnBVDbx8Nz4Byz0dkt vhOAwWz u30Ay APp/ ezgZDenMe
###myRn99gc SqBPI 4ATWS bf 09sFt gJsZnQxUnKhPxs6N8PZNWLI HKTY9OPoHP4gsJD9
###XUx BWYDPv0Q+xt DNsRWs dz 1cvCDA3AJoc2SgAt GAhD) M_czDog+wEl MDAy ENn4Qe
###s| 3IFPj j sACF AXFj YcKniTxpbHi DocTDuj 66Hs9U UEBv Fj o UFDDI 89vB8Pc Ax OHx
###YTPnO8Ht 9XCy 6Ku5WONpmMLHGRLPcDbgj +c G3z RP2Ko9ADWs w+GE 6uH3Sf 96i ADt

###TaCNy XDhnEwHo+Hi vs Or CPqwVINKk A PWYEWe! 5vhAAk AX8RAgRAAM Z/ 75wWNkaBg
#H#e FMHADI4Pc QGAC) r 6Y1 aYdTBnj gHAXXUdE2Ynk 8v Fp+QKoTUTD83s GSAANNhUS |

###b/ O6HUHPD3snzsnR69OF t 093Hf j 7zf HRj 3uvdl 85L/ 8CH3ednaM3f zne+/ 6HU+eH
###0/ 1Xu8cnzvbhK3h7eHq89/ Lt 6dHxCTbz/ / w/ 2ydQ+w9/ oK/ bh39xdn9+c7x7cul ¢
###HTt 7B2/ 296BF6QJ4+/ BOb/ cEMHa4ds/ / 21d7h9x0HWAEQ 06xnf 29g71TKH 61KHO
###yz\Wo9f One7xzg/ wuPlyb3/ v9C Useu900Ps7vXRMIra07bzZPj 7d23nv7v33svH 7
###/ CboZNf BEb7a0nZ39472H21C BAv87uj 7uHp87JD9v7+4UBH 10uEut wRj sATsv
#H#H#dWHS7 Zf 7u9qgdj f bV3vHuzi kOy/ y1A2gEl Pc7zsnb3Z09+APb2v15Fwalf fyXj j R7
#H#svvnt 1AOvj uvt g+2v4cxNsvYsVGDzcA0O7bwi3j 1A2AEl J29f npzunb493XWHPzp6
#H#HRW)/ 2T3+c\VWON92Td2T86! cS9Pdnt QCen29i 3t AKI gxJQ OXbkz1CAd7h6e7x8ds3
###p3t Hhy 2Y9Z8 AQWDP Nt R+Rbg+OqQxA7KQ vB8C7f LMyW0nJ9+2| VPx4hewt 020uMVE
###sLdzaheDLgGZp9ZgsZ3D3e/ 3977f PdzZx QIH2NBPeye7LZi 8PYDve2wW(Q 9p&p+
###S2PHSQPY+MBII kdFOB2aXW vt bP96sc9hF/ KAz2c7An5EPp2f hDsr 6JAM Fg26¢/

###HL056f 1gAsHOGygO0GYxvgc U+AOF2t Xr 1zHoD3Ae5b/ 71 dN6b397cgC2B71H Pbgd
###L0Y34xGvh8WAgeMnLuj MsLL7A5ZFzsf ++HY4X3Vej hbu8A5eT4ZzYi WO8K/ 7g9kU
###pd30d vt Txa2j vwaUN87elLvvJI81+56z1 NJt gSGRSr OpYgPDoNUOcdKt Zr / Vzj 2f

###t Vat r SO/ bj Ua+l bhOf yvMBj | 5SWepEQdj 31r r Vkzi 3s+7r 3pvj oCUGhqcN3t QuEpx
###PhghdKHf oOLawlabdwj j xXj aX7TkuZUvNdPF/ NWLNbt i VcEesOBr Kp2r XCg6gFnR
###BaV3eNdsr s YX7Td7gBGoUnx+c KOhKLd4PvqoEN5vr SES9Xec W wO+J MB3KEuUi Cgk
###DOAf bZ/ 2t t | ACv2ZKOUQX MALVNH68/ kt CpRZ/ 3x05WYONYHCB8GYKO02Hk 2f DuZj oB
#HH#RANOBTZANCLdXQ ynanwARXcyHIGHII DVK3vk @B dFxVt ZcVI Co9GH kLSONgj o
###t nMFr 8ZACbhQQGt z Xo0J CBWCA4er 0bOBMBY1Yc3Ka8CpA/ Kxi WIHSRpMk YQKBZNnx R
#H##KX6+az V+Zf 1r gf +@ 8PZQ 7zV8QePd5Cs Pl f BW 5uC6 PNmME060VnaGudml29Al Pv
###Theof XhuwvR1ll YQ | xAhSo5¢ct x NVWhj | wgZEADB2e SGXMe HG Ff UBbHKMK9pgt n
###hd62mK SN5VHBh6VKg6+UWEL+OHX01XQRj j 5mZ60WWR+6C/ 3c4nj r 8i 8KwwKj 7n
##H#IKDNN6g3x Yk / uf ugUnmAyr / 3J1 AXUEABVIr OgED49QVOBH acNz YaOl bivhj PxvSd
###a0MB+NP6Jzy CB6f MHAeKKoZt OABASBDN2r r Fxj MHVbj TGCAOKEU5k QZHHAboPNe
###JsNpQ03aSc/ CM 7s GCcwWCNCaBQVDg5Hv0gsi dKK2sYi exDkQFZAb/ 7G h4vU1W5
###zx3vLr 3g/ +xZJ+Bosv99QI4P88xA pj hiD7ukeHWeuRl WZ+xCyl AZf ZGVR5VRee
###aay hHEV+5s UxRs SGXj dSPLACNV3mBsuknZl NR6BNHI Ng1EM TWOv/ +j 7gl h4T6Ye
###2QgaD0ODTwar zds| An50R9r chi Dt kSIPhJdAXmA+T2+uzl f vS8qRt Hf +hsY4l UUbw
###aSqnr 8BSh7MFI GPL6zj Pr Aot Zz0Z3zs2EGgk DBbwBnmY6HII APMUt 1d0dGhxgzvVx
###80qh5nk8HGz/ vP3yx E+gRs GB5QTUdf +uf z YHgW69aN91aKnOhx N74RI sdnB6/ w7+
###QBr ndQQ aY42vf XRBl RcH62sqgONMONM MOBM dhwCr 3n3bvQtz5P4uz3C5bP5qj CX
#H#H#HQIM LT66M2XT+r f zKQCDNak Cmx3zgaML/ kj / Ht hkwFy HFhORexaWk Quz XVTFJ6N
###2r GskGPaxbFgvWIvGxQ dMB6Ri ODGy QI FBMAVU49L2Q hVTdHA368KS9sMs70LB
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###PIf STRMVMY/ TIMQYFe3r wf 0qj HGA/ 4EYi r sxHoDETKI ZHOMA nbew s/ E/ 657DTE
###zr uYPKxuAg2t NP2N aYf uq9e9k5+2Ht 92nt RMAKEOI 3pXHEQA1k8F+§ PnuhcLeb
#HHW QFLU4AM 6S@EAgt Ti yY3vP3x5I1 dj ULTuG MXVFi gkr mk At uSZPvVK6Dr nXf e+44D
###yvKpn/ Tg/ 3/ 24yagVn306z4GdR/ Dqo877yJYRf yf vZZCOf kBl Hc ANOxpHKz AKel nQ
###dvz| 4E6KT OMKX8OW | 2i 5GuUIV/ DshReeXhuOTPnhl 75el Tai 8yLAA87+13z1 sTT
###p1Di SxSQBP99D8j 45nbRef 4MbDEXc Df r SUL3VpuJKksul gnol hFOKowegZj 897

###eyWNYSUPI u0GyGI1281JZ1 Lx FFQUNo+UqCk/ rmSuTyt VW7 07UKhPgK69I1 JzTj 6qt f

###+z VW p9f hR3WPI okJot i 9+f T3cNX8AeVgi Un8LI Bnj WICUCLp8j FqoOehCMvev DY

###PAd+06gERK5HNODG t W ZRI Zb/ sdmxTO7F4Pf | e YgHkKROG5gDnEehDBBf j cy RHOQ
###OVE3TM c2gZj uUg t 3000of pORGrbce5j i mrn4df j KOBnJeBYEA EqmBgRI N3bYPOzu
#H#HWNRHB Gk 8+hv | t ] NQDEZr Oapz RVMRdqr Kc2BX/ 7wNsnl 9F7j KHzqr f wFTf ERKA3g5y
###RIL/ FCz/ FBY/ HUQD505zJ1Q7b9k Z4uu/ Av1XqP+KCLElI PKpNedz CMVEYs9r XSRGxA
###/ BuPwOl wY+PkvuNUMQRYof ewNu9oZf 5qW NCUbNLZaPANOp2l PXCOr UXxn2r A+u?
###1 | JEms YqWbt MeClj C3BLRi bZHB1Zj j 2t 0AGEx NApMZsECei 3xDwi DvNbl L5j i 09/

##H#CBQY9IK4j 4eb7RLU/ Cgi wWNgC5I r SH7Tf DF/ / 29N/ / 929XxDS58PBN9z +f W / N/ C9
#H##qLj / G6bB0O/ 7vP2v/ 1y/ v/ 56O gqeLq3vn5apzOCpzNRnCDze6/ zf bvOybt Oybt Oybt

###0ybt Oybt Oybt t 9ykdb4Tz2yzxypN74dWi9/ FXevod07Tx9f KNbOxHgE/ n69ebVkv
###7S1IbEFZ7kx H6 M Ckne Pf GeLHGQYY9c5uL3Ar Tt kw8Hi B3GeKz AELHI M cLxHOBs
###89vBYDgHBoLyy/ g4yf DB7yBkpzMJKB+nYCI Bt Aj xCHpv 8t 9CQu4f 806 MBYAdX/ Rn8B
#H#HNFATUTIYOF Cp/ uWWMRDbGUQ 3x4HYM JShB1alLT9j xxW419vhZEA8n1lkm GFnf n99
###Nh0j 9CShB31i 1BNkeRe46zuB4WFh4HBNn/ bPReLS4p6j MW 77f LhAl gUo/ 8Ryk S1j

###bhMEf UcLBSPBLUAS Qe7gy9GVveW/ / GV goJoi qOt ALWFgi HVBEoG Af 9MABQXK9n
###pEBMAMBDWE] 7WNI noJr coMkOMU3x pt SHoP/ 2BpSZYbNFKkOYzj +U+j aAc9gA4GAXX
###Jr AZ3Aoggr hYMFEspovc6G zfi hQezxO0l 4cc3V/ 2z4al 4LAATf 65VLgg/ VdLPJgzt

###69gl FOQLald@g2kHWDobj Kn/ 9i 6\WW4UVgauAPht eMC6RZI d6gt V/ ALOBFf 6+GJIsZ
#H# 2QXdNCBNz T7k3NZnGo42LXgBi f +qsMi t / YeoUPt LBywORXWB3gvpZf 31 5dN4B
###kBAXLVx5emx9EP7y9Ye TDKvr 12gUugJd9dRGID1IWy pQLNNTX9j gOKggq7uAT50

###3WAL7mhbr QHDg5yb/ r xM\ty +1 sW ¢ mmOor ERduxhf M- 4nNWuay | 2MLMODr Pkzk
###2XCl Gz/ ANedTVOWK+GSI j A60SeV1nV2Dvol ZpQb (G Vg/ ZI 0al ePAON7F+| VDS6e0
###EVhQoUneD6f XQIKr +aAcxONC49asvaHOZ6dVOWP+dTi +Hpl TK/ | 9OFQAZRNLcIDz8C
#H##VC2kx 09XowEr t gW1f TMG j hHol Ys5qv5TVCADKARUUaHk2sgVGEXZ/ Jr hGDRsK
###3+CnKf Fpl gsw+z Y7t UmKNG6Evy5dZGP74api +Tnmv qGVg5Rgv RSRXBSD1HX8NNSI w
###C+2m ZNvgJdnel Tt 4kb4BlI Nw7EHI gEaqyFCJlqj 3r nj r Er QeQ 0BPaL86z0eTj EEyC
###787099f QAs8t | BYPpwWMIMBOTCPEYyvGad/ sSAThoSvzPNocC6aRq7xDi oVWzxsgW O
###xDHPsTi LCb6bb3l / vFi 410K7ueu/ f +F1zPN7kHSf gHhhYSyl bVOszi xpcar | OxDC
###IRQEAXQy Q DvQShOXFgv M7 DaAcWE 4+RURUZs nt CE1l +4xHypi / NESYqwMBk (RFa
#HAQNULgLOMFGVP5gNnnuUbCan2weenG ed+yqG-hwRzt nnvZ68F0sCs/ 81 UUzt D
#H#x AHohJ Sbbaf hzJ1eul Esf r EHhxhFMXXf sx| z5CEX+KvNnhF2eCZdD5bTby @r pakyY
###| Avoi rv2Se9TeGzi gj GBFEJ/ 3b9r a@.JcYg+Bi Lgt EAQ j uyNWWDdj sMXH ZI O x
###aSu2ang49Py05dRf LZnN7MyZLZI | AGeKs PwbZwDLf YsZgKZ6bl vhX8KAgYt / Q¢ A4
###1 g8z 1JKcms Ca+AqcOnCWzq838ZRHU9e9P+b/ P/ 4Y3Xwr V3j S/ 3/ QRR7i Vf 0/ 3t J
###+0T/ | 2f 5/ 90y/ 5+Pe1U59W 3Ab6f DS+nwOc O+nef hsDf vub8FzKzQ vO057B057B
###057B057B057B057Bt 9wzwGCl H7Z/ 3G3BI F7vf YOnu/ QeACzf i 9El ndpS4dqyl OBR
###2j vL49vNeOy MKHuz gSeWabPB9I P6V67W VWWRPEOGe STmthbbR9/ Cl k2Z/ ve1PFr 2K
###BnbAIJVNv50v+4AONqyj Opc5g2y/ poEBvAAZef oj zx Xl / dl keZGR8U2j 241/ zxwHe
###vD3pAR2e AFFgZNsvnWe3kw+T6af Js+K5g523J6dHB5zH VOVWhweYe77vZ3CuYny
###1 k4u/ KWeLOr ePwBs/ pr dJz4neCe7oeheM 9dhEKXFvp8Y0eX7mAl Co73eR1dWm
###07P5C+ABh7svnMDHZLL/ 0YGFBBzghZOsBvh0eHR8sLOPj / FqQ +2v/ 8eue/ ej 7t S

Valin, et al. St andards Track [ Page 208]



RFC 6716 Interactive Audi o Codec Sept enber 2012

###xgqdq4Jyf gNG7j nDGRGYAE9pgAGIHW./ Zj 5ccOXw/ eavQef vUl2qCahr Z30EFsgp
##i#esTeqat 8IJM78bhcz/ d/ t Zvj zNf 39Cuvor zv0Zoe+vgK/ X1l ft +NNNn19SX+/ t L56
###9KbwU3/ N6E1GdbvON16y9wWBCUDKbof hdfi j VTaqvEb2J6G M 8f WL4DeBPQLpL/ D
###81 Doq09/ +5k NgwRN ng3AgFs5uEeWDHSoDFuej r 8ebCBaL TCmGFEINQNt r bC9700
###f d90St HAvgb6Rzn+AX39vDp57dyk HkpbBVRhdBr CATD26y/ WUNRH+I 0sz9Xf HgsTE
###Jdo0TCcaNcM Onj 5enBf RCYeznneze7x39ApD3qPKENnuUHgk Rs DROx Pe9f 38BwL3t 8
###h4VIBANZc X5maFDz Ty gLANV OVWYW Dt C60RWALL3Kz5av4z TNY6R/ WIdEgKhUNI hTF
###DPeFouGy ok Gpal SkaBnUpFWSUNNT HYPJo+RBj gdwaeuEVhM 94U52y175Z2Y/ 507Q
###1Lf Rnyd0Jb6JIRt qOGSi 5SeEt MlQZau YO0t AN6/ / RaFeHZI O6gPnLCl RTP65LdqL3h
###0Et S/ sHKNf ux Mz k0g3MiChPUQQW/ skEqFq/ YCII z 7x XHBD6 GrDGEI bCGTe3xy DOQF
###Vg+ugd7Nnf k+BVoc 300W8/ r V7 QORE6NDgs D8 DKwdwz H1Z91 pXqAB6dNGPZz NTDVYv
###KBFAGFZvgKNZH8 Mz el hU533au5DTXz++PCZn8/ mJAge GHOHaWFCB+AHMKNR+YZ8W
###ysbT+bzHcM hpl20dw8GESI NZ8P7KdnYD3xcej LI ZhWy/ Gnf OEFaDWsUy J3UB6G0
###Ui C34x51 11 26Lwe019nk0gxf vKYza3Ai WWBI i yJ3+gSKng/ H f vh+V5uehbohej 1
###Adr +pcEi bpLsoKeWEpXpllcXpZl i j 02f 6gPAcj Eag/ HaAzNWNDOvnoUx3y/ 7+i i O
###XY1bXl eCHRDx| 8PTH5Y135uCH+hd 6] ghj +aVaxoZTj oAbZADoBKa9Eel 1SSvPWI
###h9e774L368s/ v6LPGhpAYe5si | EWs85Nf wbh2+kJOFUZJG+i zx86q6cg6Sn+ns9G
###FAugD3y Mrur LYHpLAYkKj | YBQ i 6d+f OEQQal 3wwvt EDWBI i LvTWY+u/ SI T/ vv13Fo
#H## | t uUSMWY] 7ul pWBT5Ksqdpntar CROx2n1l | 1 OESal VuR9pe2sQKi 1Jg9j nt H9aX
###6Kk G701 CdMhAVHal ROgNGLLQHy xr g+duwaXNNEaYmAXwW2Bs 1 T7wNi 1JwGDr cqF80m
###pDKk 61 O3+7v505K2ZVKVW r HIMr SZdKu4KYf F1LxaR13HLFqJj LEr r wl/ Si KSI K
###64pwsk54r Dj NEl ZI Wy/ 1ZYnlLznKl YRhNaBarmuGy +ZR1TJOk MMLf uW RhWAh TU+
###p12FS5nNNhzHIT20Kuat QvHI dzVGraOZet ahz MpWh X0l dLXU6F8P60OB6Jc2i QeEPC
###YA41J5SIYFEhW WRgei CLFG pZ9/ t 8kGr7t & ykegCu2dD4GCpvf QoD4y RKNG | wO
#H##hQLxr gMdw KKbypSWW8oFgXFj ENgl D1j s1& f KMBn7pqr DgeAhzj +YEj ORvQck

###DLpbSqki HBUNgNy Ycqt AGv5y ZI KNx8dzFr Sy5JWe4Xj C3/ +ui zhbTl AYKYH2cvt V
###b/ v4e9FBol H5YnOTSBkqYO/ 8VFV1e3/ / aKf 3ent vn2vzUPd3t 4+bCvas3Sr OLCMV
#HHTEKICHz SXNU7J Y34t X7TVBws6Nj JYeGs95r Xvwgz 7Vj ugOnt r BN AWhDWIGed8t bU
###0X0zN6XeF5TnXD+o5udLi 2buCHHi j bj bp7vl t HU bs SAZt kPTu6DVRLgdWwp YKkWI

###uxj Tkql et ep8ui UTUUHTVcydwsLgnFOBr | Vkqc YFKH3M/Gr Zzt KTpSd73we/ HR2/

###U cdUb+hg6QVvi U2gzzvAxxuVUWAr 65P48hHQzd8414D1Ye+QP/ AxzFyaEH2s805M
###\WBFoy FdbXt 5ppf BzzsWydeZeHyj pf j 6aN N5G CPt pEPUd4SBXN7Sr oQ nOndnc3
###b6eVW H8uH38andn34Kz4yyublpF/ RzURW T68AvX3nf sl 250f g1DeKHWKCxH TT
###4dKuzkYT4c8n6NEH+H vV5EZ0S) 2kCIBOeaE7vwWALUAOOLHt ga+0YON6HOmundnB8Fe
#H#HQQMIWMNGH 7066eck 7f LMKhj Ef n3zbv Secx EASYWnBNQpk FLhKPCXt MdHur | V/ LkC
#H#HNTCAT/ ewoo/ ti kr ywtj yysVQToeNgxdQ08f OEQ2/ / Y/ r gOYHv4KWE8Zv5d1g3ChX
###r LASAbDi KPNd514pGr gsGH 15p5z1 QD8SCOwdyj FQvRBxwx 2KI DBHegKA7gE2Pgx 9
###p841 cxI M XFHHXE79/ Tx3y2nYbnZoHL XUR9zwdOXPE8a9WYJ Qzf QSdBgGe0Jz0SP
###7hi 8Q) zE6sy QQ6DP+uf 2 XDQx2i DTOPnf Dr 5A50sud f | i enKLVhNQZEl LDsBz YV
###aDg8pnyr 4GFpMh A5/ bJenBnODt Tr n803t SONW K Fnn/ Z40XwS47uplLydJ@ f VZog

###gql NFVd+UQDc NXBSmIgpYJB1OPB1v6Cyxpwr aEsf GBBAf WLGR+| | pzHf | KMP+MO
###Lc7ZKI Ovggf nFXQa2kVQUy1laW v8qs4shl 9sZP9gkl 7shgr 98h7Ut | Xf yj FURsnK
#H#yvr SCs GDFay| YZexPayf r eQC HVr M7 Qat nn6pnZd QURBY5W Bj x4eNGHP5eAQj r

###BOBVOVIUSPTr Wk axpr f / 9V+yxV2QZvDnebP13LvzbcYhgt 0ugl3T2z¢343uV5RID
###Y!l AVuxVmgDAQcOATH e4PXMrZhROAUUI dnyt VWYMXKogL U/ SKqWNNnDXep5j cl M
#H##VX68XAUM 1pr RmU9our 9FIP7sF5Bv/ YPLCsDhaXz/ LnzndV8bqEzQbGgSrtj 7vH
###+9t vSOnXy2WA2dDwbgJ Ayaf +7Lz5nDVsf Nch4AgQ sko7ag21Wi6BcLdP4AVWEl 5

##H#HWOMKSnav M dFr Gxs X9gF3t pb9ntygNot BN2FDGTXxBLer FWAHZgt VGk +gFwGPS3
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#H##W23SS] yDI2chL9f Pcnz+19xaWiBbr PxsPORHAWX| Pj pCkP0zqf gE1Kscr VVaof j A
#H#H#VKOM2S 2X7CcMWpXCunLVB8XoOk/ nubDL4dt | ++Xzqr 1r CdP9pz7Lwozf j LI oUzhZzP
###MobmyspgY8dKcel Kr c8daj HUOG nRgr 1mv93yHEO+f u0S/ bl j 75uVV6e4busK5X28
###| YsZZf B61 7dl H oBj 1t ORTU DFgVLQ 4Rj sHs0qTi 50ui usU6b2kSzzI Fj FK/ MK
###9f r 4ABRr 81hVKoSHDj] yAYKIbxbDy8t k4t j G eFbPI | Eu3f 35ul prl UbnT660 R7Fs
##HAWY DAWKVONMANB/ K4H67 74Xl x2dsLXK/ us/ 798I 5P/ +ZF3FAqQ/ huBf 44+8ar +Xg
###r E8pf 09ehVWLYf Aet Qv@B/ HXS0746VNOYSngKkvaWK80EMXeql HDFWhi i i EVIBD
###DCAGck 77 YH3y Aui | Dabg+1y6r PbNAJpX9GFuf c MMTNhI 6ZSTCb YHO+GFz VWK AGBI 7
#H#H#YOXB8AKCTG XXxXzuat Q6e3v96XK12zBAf 4s4xKGPM ZI j Di | UHFVvCXTPXXz YM A
###9f YdOMalt Yqvj ZaPue5Ay0f 0UBpJdl DYQs+t KogpJdt 3t hTi jti OragQ@SssdJ7Br
###3eX0X1i 3p8PBI TqYx+ec8PQvzMh4nE/ u4RoCGop2Pzof gwg oQX m ONG q8+Ni f gqp
###P5E9j F/ kTBLSsEQ 55gBK9hI Ci Z/ p+wg4l Sc7Gzv7x69PW.abj gc X6t gwADpcy OG
###QIdgKPcr nzvr Bf 3f 0&B2BszHOgFaah6y RUWGE] 0sx77Suxvhe37XKpCl ZT31JPf
###v] puZegq+9HIr 81KK8ma52z/ 4nZxmaq9Nx T7r nHVOVX08Al Kf / ce5g/ +/ gP/ / 9+RZ
###hwBFI BGYS1CH7 S1yBSZ+8qhMgl WJD76wWXpdEl gMCIgD+cL/ r Xg5nDt t F+MVnHwr
###MN1PSAay 9THAKOV9j y+KLH7O0MINt | qROZyh8/ Nyp7i Hi Ul kaV/ WZAJAxcf 6dt Mu
###Xpy ZVLeL9x| 38b7zmY50y2gt +QBoMkg7AkxvAf +0pLi / mOK+7p48Jj i gSr uvwhj
###54v7F C+/ 5] i Chg/ eExxBYzl GVICdInPEf Otah5f 60PXCPp&V+a2dyzWw zWkf d
#H##4SsFIplvt Ak/ j g533Yt WB6awl YEWBFNAz Pox Vet uP63aW | t 7UTaH Cb9POyhe3
###c9GIBVY/ a+pr HDhu7+t +spXVQR078Fvgr 5Ca6LoMOW wKcf hl JI zN LG6R528e
###] ab0yqNKB1+AKFOa8f K5SELydi 0G 6M2HAY FeZknRwdH7d5kt j n71MX94x5Ff GHbd
###AW X15zF LhRQ X7wS4UCLsRXj gaPKRTahaz YbkupGPt gJ6AW.E4BU Ex9bDTppOu
###S59Ho4gvgzl f XNmKQEe072XCGhPhH R8CSzAq9c SWjupl / pegr f PFqVZXHAVxnht
###ONA+i 3KuuCe47xeDCVMBGE TaHI9Uuob3r QY6ENt 21 / aDCvOowg/ t YWAMAbXI T4YHUH
###Fl pzPyDd+l 3zF+ykt TI6X3zWjnif d1Y2r UsA9gNrt 2f f L1KFCqH7B9DmvnB2Dm q
###10Yh7Y30cT/ F2i sl C®t cZ/ oDORSMVha0Yt LFZc W f f BSBNVWBPx9v0OLDOzi wd73
###14sbORf FHW LalXadJYNAFPI Be9YBm bngKj g8t Mzt DzBo/ z4f nL+8VQChu Y8H8W
###svcO3Rf and9elL921hj cdh5dUy7Je5wsv9+SXK930F1deq/ q9n3+vgbV2xj nu9/ rs
###3A00OVgXKKL/ 07MKZL6Fi w4/ bO7nll EMur YSI GBi EazYUlnysVyW2/ 7wej khbeDws
###9JoFebl t VOr KI ZKH6oBCXaoUFcl cf wl t RyFPdECcTYas YKdC8dr f 4uuh3uG u5h5R
###2CEzsKj PboAl or pt ooncpObFRD2w 05+k47zoWPckzl WCgt 0OF/ 09vN7 C/ hqPPw4
###HBSLGAL201kBHI Jat gY54kA/ 5SWrbndx VP7/ 7ZcVu8D2x TOL7AaPzf 6 AB2UFMLP
##HWY EFY6T/ Ghdhxkf uAeTej g1LgTZM.I3LWgsUHi axH4sf PzuONvpRIEnB6dvW KV
###1 AEFqVKkPzh8dcj xi eCBKE7Q zVi H+gbla21j Zl 84z5h16mHRGD7 AGD4goj 9U7 3ui
###51n7a9VVFQac/ Lj RodzcP3A/ uH6r bi 8Uy31Y8R/ d71 W P/ MFGLt b1APe2 L Kxwx/ W
#HH#IPW +4gf W ZXS9B+kuD4Ty YUHS DoXupA6hgOgqwvt BYUFpZ6hOz 5C8f 5KxKCaz X2
#AwnT ZmuXl | OXxMsc1VRU4eUTazZd1ly YcVDV) ZNSTvOh! f Rf Pbf k2c KNLxK8Ch094 Xz
###+hY4O04bDLUb XdHHFCD1r Or vCXDy Gm\pzsKCs G DRBJt xzgYwLBt aj r DAQs5P1zr N
###p8AFKNGT hpx Rl VO5usUt MbAg4xHA6/ 6pT5nZr vsf eD9j NM zUhe3Y+ECdqs S3KLi
#HHEWKNNES 950 SXXPVni Fc+Bj | C5nl 0c2XWk5HX5wBq/ hvEChczv Meef uX4K+7KeB36
### VYW e SgUalHy Et f XnKok QMEAt X2+CSVf 50hAHvz MNy FvGS41 F5t yMe8t vYhep+
#H##ZWN vI Fi j 6BMECTBAXZ0oOf 8k4/ MeMnL8yY Dr 84DulUqZXphFKw4/ bNsUy 8W 2gWgpb+
#H##Lmpb1LQSt HWZFc+1 DEVADNFvalb5xT43) ELGGodG 4Z0yLTt F81 abbexXS+m F+H
###gwdgaSi dFi uQO7Yf r | +2UOCFW3Tz Fwywgt XAFYQCsLt EYBe9Qqpp/ Fct 6puzj Ynps
###BMAHLJi 26 Tx54d0SIVOASP2Ne P4f p9nUj bxu8Snni r gdDU9pXwC+c Chy 0z pFSVKH
###J+d| Y6ds5i i LXf f QkZRzTht +2Pt s QHEAMARy FXqz+Uf 7LepYl ONzDg+TWK4Xzz Se
###3275f 2sf X5PVIi OGYpwI8BWNVAERr hTj ul 2xj OAaZo2EUz8g4l gOnvsgMSTAG Db SNHt
#H##MeeFcuY3f cr vzBmNkFz NnCv CXS3KAhwnCvi DLQj i bDvFexyxcf r/ gwBCezuZgWo
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###El t MAMAKnoi JOMW EhAdhSz 1 BV4j qdnOT+6ngdSZnoKQXnYD5YUj wf 2QuJbuoWIvVL
###8G40EVO79dzy02N5u/ Mror ccPnyt Et XTmMAEEX] nAl uP8Gpvhj k9a4 AaPONEUk N/

###sLi | bUi Q75i r FZbSBaj 4k8FQzamvGnt enz/ Pgf cAF/ W J D f 7f 5JVUDU6qau2UT
###pl ak6NcWFgsaS] 391 BnQFOgJ Xf P9el 674628vJIpqQd1aR5DEt FTQAHW WETZW +q
###) GUuJO0Il 9v57LqYST8CPvme TVYLHY35/ D5Vgc APQAI 00QH8PI HsGr FNt 4kFPI W Qs
### m Qgaj d/ 9ksJUSCGhwf 5k0bKY5nQo2E75f Wenl d81 f 9wFAPS5Gubxawl/ gESnByr F
###VNANADF | F5+LSxkPDf YE ZsqZy2t W j WKTVLLt uS@VyW2bo76VFpR2VWh1uPt r 5
###BP3zuLHG0A8q7SqC+879q90MvsHKzuuj 2761 SRgt Xf ahlt bQWI CASd30LRAqY6
#H#HR3Vpc+Xn5SVEXMGIr f 35V CCSpnbUd7ppVf 4Yq4l El vWSgTR8Uppi bnwzs+i Vf O
###i VXsf i uPl opnvGxV+y PWTAAr xf KSygNHI 1hwbn6a0DHGs UpC+ZEd3nf Ndn¥ZLt | Lb
###6heLFdgJ GoDER9b90zI / Xt E1t / 7LRp5I +GXR32f a1Bs58qqDXsn3+BNOf +9t 9sQY
###Yg8h/ N3JHI8JA9CEN7Var SLv4upLj nf 4gxdr nc R54L5DpUCQamBoa85ZhAlvWIsz
###3S7udngt 2/ LS9OBURr bBVd1AUFc/ f LB+Vt t / 8HDOuup+/ hTa7nyBVAUOKcH YgZz
###uhi NFOJ7xRBC x Bhwbn+EnlLEZYWeMOVEgZAGO Yt 3v@@buzZhaz QCY58i 1vuenvi 0S
#H##EWD CbOLYr pRSvHzaepQFn28QoJ4r HZsDXI A4/ AMMBTzNF Lk7¢cZbC Rey/ x2TJI R
#H#+6 AQXKgs9+Pp9EZyqj | +aGBr nDRj p90kDLSKG ETGRZUVI Yz RBW KQowAs| cxt 0o
#H#H#TZOIvaxq90VWNxx X140eqCsBj ZV1f e8R bVWONOue ONBeQVCv97yq8veXqV/ wi 7C
###D0T/ 8KsO Ji CxWLTJoSvI Ei 2sKmM RFr oYL2Va3+DGs1vlj PLz45mRv/ +i QONLB
### XmhMri 8nbNhvu/ TLedl 23LVEyWOWsyniV r ekf 21 YOKE5XzkKO8OLk7Um | xxr D+
###nN XCodf ywl | JON+xznuQO CgEOs Y7 PP+l WLDHOM EhvV2wWNU4| eOr Tel g3330C9Z
###AKUr dCCUb+TI woD7r ZazUnx53Col JUB+uepBVdWIgl Si H2r 68sEHdpgi Bnbk FOY6
#H#HZXWVOW SOGhzdUo2Hcy5Hh/ LCDKAbAvyYi vK+bn2Dz Y2f cuYp2e9f r gi WDXZevn6
###agHRUgf 98D3t La34r dYKV1aQd Rt FepXVu/ wZHBMUCHt SA8B7wOH+cwCJ s DecpMew
#H##FTIHR8Zz Ts QUKQOEpXhky0JvVSOMXgn16aPygnd18w VeuFl Lf 5R CWAE7K615Asq
###c0sj En6u+DKc DVEMKONnebS0/ eS9St SI GAnNOg9SgD7f LgnFCnl n7i Ft SJecWHQ +m
###4i O0n350vA4Ky ZI 8VWBxXF 2Tr Kf 8) NJhLBel yxqL3r/ vyDFDUnFnLpt | gBTO3pimNK5
###gV2Af TKFoP4KTBI 5¢8Q | xVBG3TgEl U+CbW UBhOUvwunOt pAy 1ZcVB2r Og3k7PX
###1 TWiT6hlcr b9sT8ao7VIb3QBTGAYy Chei ZEr 563hr Ui 8a28vkhc Ml ywTN6t yaRaR
###1 uHBf i SNBFoygKj FvYWD89v+uMy1XoL8M wRx+t Ydj J6y56i ysghys7bd35/ YSB
###znuVvr ixxKhei 9Z4u50r pdW+Mp30S8ni zvpj vOOt VEP54KUS6F! j A+i nJgkf LLt R
###T50QU7TDLf 51 Or ConoNoCBPKGE/ (BCHs UYKof YI uSTDILcwQZt unON3MVbd! w YT 8A
###| EARY] LmDBkve& EQycbUt 9LRWO3NO1PI t gwi UFZTGOVugj Ne YQkwKav f RMYQnPQ
###Xgl O zbHHWRNcv g+l R3Q2q2sRI1 gRf gFej sMYbZbz ULFoGlVXanKz 9b SDSKvwQan
###quk VABAWLNpf Yx UPuDz VXFpc JWWb DKy p1wdr oFpz 7] / HT4S8Ct u6VKFgr yNf | 92Y
#HFUW r KLS2Y1U+H Yt Ar NRKz5871dASp6Jz V82KLE2u5HCCTNn2TI U21 ddoDnDf 9TI V6
###J1dH-hF3VUuG\Nyvh28ZGXP317+gr 3t gl | 351 78/ GRr BuG3bwer gF5XKf nOVRM Lz
###DFV1z FALNmf ZJ0t r aDX881NSn+GAFpClJubf uAt cf gMPJ0zupkDt 3i Qa+Bt FM6B
#H##LVt s1Xgbe OMf VXCHI | r 8Skx RT+bxC92QuE80eBJt VzuTcRuXzKz0AUN5i 0zPOhj

###PEdHVWB] R4LgEgBEKNUHZQ7awSYYSOVBC3XK7bj 5JWHNXuP8Xj KBkg3su81i M Cy
###15A zf | wsmk TXNYW/t r VI pKSdpt Ng/ m24bM TWIBL1ki rt Qz/ r CObmJVr 061 1 1QLZ
###DBsbCoZc1p28I AcOqUpbWB1lwhat UInOnBev1TXFkt | +S+UHLSNcL+ypbf j 4kEnD4
###Lbet 8dZPyRLKVTWn6COwW 0O JCYyi WAnadl y21ppZ/ oX73XeFKdArt YTdUpeWB265
###DJBt VEpL+LXxHnBi 2aVRq1PQPRs6nB81zbCaYj Pcleri fj 1p6ri waRanJpTl FO+0QX
##H#MLKmaUoNgF1zHOdT9Hgz d87CAWIddAt OOk 13P9Ht 31 DOuhDzJ71 96 XwgMAs 3GJ EO
###\Wej r cM gq3vDp/ j RsQ4g5G APgBLVGMW YROPI Suk ORIV GAKBt Opr e XV3x9X51 3
###F/ | DLVN9GG31DGPv 1i s/ Uy4nx| X+KPFP6t wawdqngT+5h10OPFCNMeTI / MOgETnxp3
###gAvcDPl CbXPhsGPdmivu37dWy/ pai +8GXEMygCeIWOgYnf ht yr uk8SnavMzkc X
###d) L1f B98i +1i NBsCSof XN3i JEWY]j 4r Tj CBOPgeHq/ mn2Yi mbnj uyr BRI MZb1Qx Yr
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###| Sph6r RASYXZ9P8YvPDKS1K1s61 bd4Vf mizToGAOmMXet hK1WgY2i dvhL1qYNlka5
##H#8LI Y2 Sp+kx MMKOVEEUS2ul pYVZ] C gkX0gSMyl j OAY] Qu7/ 1 go6gKI +FOf YN51650
###t zI Uxi nyKP6wWawWbt Qzj 212eq9PE8nNi | dTDD1ds Fd4kRwhpv+l r MGz ZxHU4az px
#H#H#ETRhhe LUZIQONj 0YXqucl wHeqszn5YSHGKKsr GCst AAKWLK5w oWLI 63Xvr qJeaT
#H##Xt KgbkWs SDv DUUWBI Z0hor AXWOFz0z45sDJvi | kel uSPGEOohoASCeVny X6wg8sr

##H#MBOVLRI TILTDOKTu653KaQ@Bc Af Nr 3HD+wk| 1AkPDzb9r 3nLu3r VKpx3vCvi xnf 94
###dFNZnj OQukkchw ul HDi Uf V41yr enl GRZc@&zPN9/ Fr ssZxbQQyHBr +yuVPI X FCO
###51 06zs/ Ft FOc GBI OFXZTYp5pVhpO/ uyl n0j VwWPAOt GJhEwi CqYWUt xo6eeuGRi 8
###z5euKFA+7] f gl xJ9QD+t BOKsVqYKKTenEOWUQNNL T/ OFt gCPr kxFk5t czhAL25w4
###60Q NX5094+Af QVc6RAWIgi gNONnCV8YWhi7 KOIXNPLRgOB6h2f r | bej ut MkFC9b2nBC3
###Ce ONX7T y2Uhy PCu3Np SKbx 3RXBYhKI 3@Bkpll HTewaaWwt +sTL+0Z+ust KniM OpP
###7UdnmbszRB1GAl Bv07evb69VSEpaCrl y1mvOK/ 223y AuMUAKCKNQ Esj uTcr 5Xad
#H##TFCDH6bHgFTai 0QZZ+G& wbd+0JgpgRsdCZt e Aly ne6 PQSWDdr bwhpp51 29cgW /

###hz| dVSNIsUYYKTI CIc45H6GAv/ BEGMQ xI r Vz96i q2eYN8Iw j KJI Zzq5xi dvbK
###1 sa2/ KCOOSWAFFQG M7pFg1Tl NvP3A2ki | t Zv7c2nbi Clqu2cdi FDyaSj Xg59ag+
#H#HdZXx mLWhf OUSV VK VZpEhVN2k/ GrSWrMLW Onaj 42LFxhPuzPBI cGpJVKi NCBkevi

###sKS| V1Vzq/ YuGs5za3uj DIJEKGahsO0Cpi 00Tt f wC1Aj 8E3Nyeof Xef AApncqlLykpD
###0ByD3FHSLNf z T/ Et gl R0O89k D3Koe YCER7 SNQYVMChYdl OXZTTKRAX Yr Al fj 6Aqnt

###Ahy q4R+291+D2v S| BaLf 2kBWBUDUYFRh50eM NJI UMUOr FKb+0QXs MXv+f Zo2f si

###VXg46RNAEYvTna/ dTCcL/ t PWN3vf LIdWILMKr FsdbZ9j uj AdDKVr nf Xnf C+Xdrj g
###Fcqj yS1lyopz XAO9YWZTi Vt Fng+17W bCs9Bow7pSBexyxr oRx| 9qy X+4pf Br Wov
#H#VFYOXUQM r Xt / qa24/ j LGzcz/ wiNuSJj SI DU91WApDXE6cf t | pzRVQdi JvDf sCpV5
###pJIt Frrlj bSX6ysW 0l FaWwpHX9DwdwF2z YHE/ 1qk9x7j WIsc XX0JAI t 3CuaRLys7u
##H#nT6r TayL8EGHKZ60qcj QI3FXIXcML6KgwdW NghWa18v1/ M/poNF/ +OneNyaY41o
###f AF0980TnkFI 9ss17009CqT+K94C0qTel3xwWMpFHC Frr YWInO/ cr 8t i QQW.8XQ6
#H## Az KIVKGK7 TBYWOS/ y 7YuVSGPnScu9bQDL/ Mh2aunBS9Muy 2x Vi x3B04J YRVDEXZ6
###tel t H39s8q+XGEZ7wWPAr 3wl U7TI | Nz5xL2TywCQS8wdVAdYlI WoMBI kLp5SEst / / W
###A44RFeWJr oSvBg8s FLWsWOAL yq2Pf J1xI1 YI | MHLAh87y KVWeFt 3ndMIWIN82/ Xq7k
###Z0sWHL++5KA/ n6Hi oNnt Di @SHGHRqf VncRxSzn2Y2z91zXv78qGcWEnyDaJSqt V
#H##sCplrt r Yrr KnO3Yswi Af i t BxSOEJhhB4] MUM CYZ5sPGe53t X+EceYwCqt 4ycB2n
###gl VW 3ywPOW 1V xy 6t DRACH X4AWWFQUWDUS Uncaj 8JKj 2008HI FEAWBOr | Zaj 238
###0uYSeVf TYx3l VALssSEi ReZl 83KpOPClzchAgBOc/ 7j Yf 59WsuTI 82L9V6dv8i ude
#H##L L UMEPew4dHN5ss5Xqt us X7LO4cMbOHf MBXO+pvdXeudn76Hz Mr 9bYf pg30UCaEU
###1 0oTSr 6 XNUuPccKgSUURhqLhRC1f NYZ6b7ewsYyJLGO SPDv50R6Uz Mk XaSS5Y7ah
###f ak Tul8wepe2gQrt / R6+l 3r PSuYuwf n2XQLly 6RWFr 5bj vOowbkf HCAt 5r vRZuCW/
#H##1 r dnWUF S7TO7zN5Sot | r 56wbwPt QQO470FkTHAZBC6vnzunu5i t s82BI f NeQLqMR+
###1 9f AnOnXh5gNsJIVPI Ja7EVATI S/ j 17z2SUBO+pbabDOdKMZE! uHk Pf 1Q8B0dgDdol

#HHWEVSpZ2/ vj z4QMbu6XqOgwi3z8D8j V5cT40y8Ap0BI +J1f puZl se7aRel i i LkdD
###e975kpkYZZe2g8cqlYz DKAMyus Cgokr JPr Cubc5q7pht W RPDRyf gpQM_gUwgVYG
###6ec6qCSpnBx8L68HKOec WDYzqBYHs90+YQ NZ/ 33RNkhx2K9H4Au+Q t 070SuT3a
###UNvk9dl RuLj r v7cHRt H7OPt VI ysuczoJOBt MrzPAJc3wb2gl VI uzZcasJ4wy7r S
###cf Wabcet pAryzf mMAVEWECFG3j TvH2S6vKe/ KNWLe3dyp84x G 1D48mXKT/ 6VqSIUT
###h+DZ6V7| za8vBs1f M +by2+Cd7df 9Q6P] g+29010gy0Ko3pRaMvnizv/ +90LQNJ8S3
###IVI ChuN7knsyf Dl X8¢cJQTJt T2] Ot Ger h7nl nSXVWVf 0P356gXFj X9XBLJNKW.Kayq
###Hv Ahz Oz QWY 4w LnSp6oby Tt cOTbbPn3+XEO4Fhl Apz Y2d XAni\v GBTOS6L9wHd
###KFLHV7i cHICpK8t nAFQUAI 1L7AEl dKeUg70i JNxi | dLhQOuSAJd9dT/ pX48& AQE
###uSz| | dEB6QAWQWz Ff VHB3H FeQr DpUwyt 3MKs CPXI 2TOMCE QG GMM5MG Noj gV9
###9gEK/ 6a5A2524f 4BJhKpOREr 3FdqJLgJ9LL+Sf gl CUKWQFQ CI4EQ r Hi Gra89HCz
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#HANT7A7Ul cuwj abszze9f 8DVzcer KSdl Un21TNi f | Df 6/ kml 4pU8J7t Ol | t gGor GPD
#H#HVFWIt V69t c+OXTt vV35vP2+OWZRZcNkV2wW bpRt LyvVX7PI 506) gp6RzzAEQASkP
###+51 V1O+Uj i 8/ BGCxi eDRTe@oCai Lne2Saf dNaJj Y2PTi gC3j i 7pRZ3PAdO7mPUH
###7p+6SNI V20a9Ci mhdYcVhb6dX9ECc3pj znmFpz VmdpSqeHKYGe SuxbZ/ gsHKA N m
###UA8AR2J00DNnT OKx| YBz pZ&gf AMAPa6xon®l ghdl ZDz ETHx Vby 6y CZudDepBAU0J Z
###Bb132EudmGdBK4Jr YwZz FOUOr GGy 83bf pYNWEJoU2QZr kx I1VWBLb93UVOFahJ Aj

###O+Cv3MR QI GLZd35Zm Dk Yt y3dy DWEYD5Zc PQrk PeeKz SqUDB8hx FBf qOgu+wr f wa
###M f FbATCcsr TZ2FdVH2vnKQKJIz RKPOWZVeWZx Maj Dxj EnNsD/ aVV2Tolr | 4K5N5b
###GYFzkt ms HQLDNnM/ MZZph8kgsat i 0g3FdGMBVZLr ryrtj g2yVen55gAvVg8k7t rep
###pEKZHj gSal HOpt TcyVt HDToLyY/ 9Gael | dMval | ZRf f zAC bt j 2+ulNznTt aMNUng
###3Vy4920dMBhNnGz BM 4YJW uhOwdVWAFKSf avRSNC1DXI QovuUeYMez +Cr 85z HARy
###Df ukg4l Oxxhf FZr OLLK1JU210Gaz GYEhsBJ4LUW0Qi kY2gl gwGds XGCzf U2l ssH
###Bi pl ZTA6H2E4Ei hwo3r GBVLsSW Cgr g/ pwAQGY3Fr +1 E2SCGFh4kmi Pm 4QBPf YYVt

###1 AnrRNXW3YBKW LB7kkeWLNRI SNv855pSO0HRI GOPWI1oKVUt BsaUD2/ 2o0ar i bTf 5§

###xY9aa0FMRTJIBROKDcOWEBgj j v85N3dCSs8oe G\kqqgeTsf nuuelBczVO6f nw P
###FeK44qZ0bzLi y VW uCGhEoUOBWEUHX3BKz] B2Ds/ FnWWX17eDK9bf VQr | hnXUj 5Lb
###SEAbCbvhz GAnFHY3vaWBN3TWWHChuB5nt ki 11 FvgZz+40Ovhc+5nMp300+wgz9zY
###okel weWe6QY70Ontj p3J4CI Al Ez9pLS7al i Z2aLG8l Sbnj f nNoDZ5s5x0L5¢cf W v
###8gSFI gO7 laDVyr Wovr s X8L4s6yQyOvdSuDO4s| V31 j aS0bGnr V7p2r 6ScnCl yM
###/ DROnl 2P5vNnNr 3SGaH+osDOi GO / 4kLudY5nBzRl i Jr NmwsKUj 2Li zaBf KnQM F
#HHEOMVpP7AKkoL+Zcz4bXVBKCYy 2/ TQy G xNr 0QLwWCqndKL0o43AGAxxdXhEzh7V1gdFR
##H#VEMFX Tnpt E64HonCdZQmvk CCQWK Ef UCdxx S6nmbar hnr ZUCBI t f Y kRI / t PwDwDD
###7QTAYUAQUKEWOPgOr Nk1t W1/ Cr ndoPeJbR1PAVX YwBat Rhpl SZZq24VRGPMI's 35
###gr ZLbNOc+qL5VPgni | 6zzq32+Dj | ht NN\vW.HTg6MHbd CEt eRg3hng5snB5y pk+Xk
#H##KALUBVI JVgA 50MOVFVWkThe LkwK45i QoPECQHEI r Yh18Ro0OGA7vBqgj WALY/ ySzN
###z AHEnKBaf nj PDFYf DKPz pOWULG6ngLPKI c6VdCFt f wiNli JOYAQuopxvsKZmOONS
###J0r sEOPXK1aNQ VDSwWZBt DOp5@WEGY7TaKCNnl 2pVC03Lyq4eYaVxj Pl 8FbEHLF
###Hs SENKax s GQGVBROHvcbTpkc6VTkHOhVI Sxx3LODSuDt OHFdWNBAOAby 3I | gt V4m
###3AbWWXEECK2ZWKqV1d/ bCAnSTFLUADA] 5DAqqt vgpbROV/ SIkDO6L7j / 9Rpyy8XZ
##H#WehdEbxyCyZ14edGzdH r xEqt q6M ABOHT7ZO+t / 4pUHhLI ALy BABk Q7 YN5SBUXDD
#HHATIYXYIZUFIy PPz zweWraz VwemNLI | F86/ hT/ 55ur 3A0Ts] GOl Zj h27upl uyAcj R
###GIf bAl Bcn7MRYoLpRII Df 09g++y 7ngr Kw2pNXnU8bl r Ck0l w7zsbeCJI SK92Ec
###3o0cxf ebCGhQSat QUOVNF JvBZdpGalnK8G6+DD2dp8eat BO) dnlLbY9r 71 P+ThZnef H
###UanEbKO6Xz H2I | TOgwdqgJt nmyms k DNbNoWe 2Ho PV YFnV7kNvw2Uj Dbz gQi 55j 3P
###cp3pl7Rol eW YOBMhnBuU2CoYzi 9HCIOt Vb4c RmGRg) 9qv4Pxfj ygay/ DLOAYHACNhN
###h+30s YMPWnXzi cqj eJ/ 03BWVWRAXW evxgu7nl wol i zaUu+i kM+x| SGBkr uB3j H
###70qBS0qZ8Guznz3H71 nj +HLvd2nxi kr vAavgPDkpWaf RCeDj 7aDaXZl QyKbvokhHe
###hTe T+MAW d5XwnDi y/ dpOAKea3KBvy3+1RF36nNJe6WSvI nN2ERTmGhZ1VVRubQT
###258vdvRoWit gBz X/ nkZpspSzZnWhg4FH70nbzWracbTgJdl vsY4sHu9snb413ar +0d
###n Oy SY3w8Be XwZ+9d6Hke+zn5FYUSe B SeZnPCKmMI XPnZo7S2h3wRGE 9JLZQ N6xW
###Kv MBWQOLNOwpx L/ JKZt Pi 3MBnl 9wwhnl+dgJ2aPMbc9bFi 6QS7pnRMvALUNChZVj

#H##qXpi MBI FpDWs g59XDoH+OTqz0H8j t yGlq8kuHLhUuRubol16Lr GUj vyaFS9t S6t zS
#H#QUWAeg0Q+dDt gppl ZU96Nr mDopvKnGLLyadEKazZ5Uwk DQe NFBqR4 CraQt xVg6éhv
#H##X6+Tz8ZTDCEVVs7nu+eJ5bWE647i a37Loi swhwoGnDt Eaa/ Si j O4FZFi D60UKy RF
###bnkz2ZUxR7Lepyvk LAN6+M/h6(QQ6Lbnz+wnosKgHi j uL6MDP356PpggoZnt¥ zbQx

###+WspOBTOdoEBNl aGCOsbBy Tq7+a+hWD7+uaBCZDVYuzZhp/ WA(Bxf hkallLt 8VYt Bq
###+Sl dkddHhy AFoPWic+QEbOFnLxf +t et RCuBDHk TpuHeRei s@ SuS76vI 79S+RWAE
###9X y1/ | CVU4A+i INpdl A+yXei CUi r 3+f D5UFsPz8cWelLl i aY7yl 2mll Q6J8xLBnJ
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###xVAhM gHY7YaFYHIdhN+oUn 3GRI MGWez Oy kj LKxq3H9/ t Fhj 2XRWIPt ki 5hTt 9/

###Uax] odM Aql41gW.bFI nOpVES5ZoRzEQyvISnFYz AXVTql r wi y34+RZUhxY30k7z
###Eeo70bUn6r UAWCOSEI UuVpygl1COKERLNPt YHE NCkVF27MYL4cf VB4S+9f nmeql 09
###YBbL2+zRVeqH2r XPr 6gpxRQg9t / LWL9+Wf i PNQDRO/ weEpVg3x6peqYS! VpCa5S
#H#H#1VX59MySTP2i H2Ypm aW dR5TJI HHel 5LCAr 0SI n2TgPPeSzpNHHHVt Zegr kf Kgy
###+DT1gspl vKUB64e8sOx| dr s3y YXTKWkMeS8] E6FQRU/ VWATZFi qxCdZl x+aqqzE
#H#H#N3QUUNMLLVC GDTNFOAl EJCGhSi Ca34r EON r svK6B50v/ 1/ zwivFqVk| SL/ e DWHXBLK
###56al 5RcyU35XPNdTZUY8z04gd Y8VYHTy BPbXNadbyOOf D1b9LU2DKAFj x7zq2J21
###cvdF7nEUL3RL+phDgSZwa5gvz OHb1PI X/ i zBphVXWBOcqwAYt Ksn0z5Lr CBf VI ZP
###y 71 &t RZf dZzvUB/ AW 7nf +3xVPP3Jaf cqt wPspNr Cai r Ssnl xC5Rt 9DCn9qr yxv8
###s+Ef 5pSgdDadXj vj 4cXCaeJGC+VNuOr f 3Az5¢r PG r 3Qt DNCvE79Mp97I1 VyKIMF
###S0hSnB3n08l Qyscend4G8t Sw7NeLBYmXI QdJyxulMseCl 5QKj r gneledeg2R1lu7/ d2
###) 4+Pj ovYl ZI V+XyBk1WDoypRAS511R2E9QuJOvpt f gxM/j bl KByt / uJhWs PEWGVX\W\D
###C ZOXdnd1KYh5nPdf Griwt z4au9k++X+bu/ 1/t H2aW 7zd4SHPTI j / swdt j d+22R
#H##QLHPHC QFOx z Kt 64Q6s01 MZUXPBRvcl h+l UPI HSSHZGAL mBmRbKVPxnKCBRNi FXPDk
#i##r f +y AQM K5x Gk3e/ oGahpAdAeJgSZnDOj nivyk2nf XDLn0J2FUguFy6e7r Bl t hcxp
##H# Nk GSU9t AUCHBGUbr v4Lgz QBl pnzLJUXt KBINqQ7xLkknZEpUhqyHT5L8K+37npJ
###r nwr OVB1 uM)y uUMBWESUVA 7 Z6 PpWAVD RGO VuP3p4aQt Na3ox Us X8W 2k 51 ERXWWBoO
###hC+i un9BIvb7cXKRr mal 2WKOzi FXY2PW3Eyz Gdcj AanRTK]j 6sr q7KSD72e+MRYEND
#H#MUCZt NUmt mT8r JL+Yny Qzf Vy5xnHz VI Wyonu6e9naCDN u7P++d/ qV3vPvnt zC9
###1.6pPV3Ag0i Z22p9dUpf WDnXBuOGFNzwivhKY/ r bs PJdHOFDTzs/ 45t | XwQNmPr | 2
###Ue HNHaSg4 SAuaThAl 8ens MYPX9UMK05g/ 5t G VI WIB89TLZVWnyEuz C033V8vhnf

###bxge32TzpYN/c7z7am ndQ 08Hel xuDRw7DyntpoN b9Ghnr yLcqt LnpPTxqv Qof

###ACHEX/ t HIyf o0t 75nVf i 45ei Por ++KnUg/ r x5XGP7L3j bRANB5haqyl t vw7Ebw X
###18G bn75vVb1Zsz3MNFT7Wxy 0l CdUuxXPTQc YLEg/ / at hpVRI g69PTI 7GDnh+3D
#H#WI39K 38Er wu+gHPNnr kD8ws k GDYr | 1OnukvUIWY+8Z/ YRVz/ nvTplV77Z8/ UFl 7/ |

###PEHSK+ByLS65DC7vj 8xdCf f 46pz1a393+7) ZRE2w3aJol t 3DHVC7j g1+j 09LewlV
###qghj 6P1DxKwQ aG@ uHTx/ qFc80MYI QPFqVef beW Opf 1Wiwbdt Ny5D7r UggLdvakI

#H##s9KSOPNj 4YONF2JK5xJi YMRonBRKmMEWYFbAUONDk4z Vyy 2r 5TWB5Fr J3+0Yt MJL9
###vTdv9g6/ / z3EOHhO8wWALY | WDFPTWe8Pwc D8f UCz7i n8M 77PUCGKK2BgXi ZeLsK
###t Hyhdr uSCzdSI i xhvWur VbLI 9kt DuX1Hnovj 7cPv39Qut 4ynt t LEaOKf KuhkMu5
###Zi RASP3b8eJFo9ynGHdmIwWRgBUpr gt 1S2+t xBMa6wPH gaLaQAL18VCdt 4d7aEYe
###7B6e7r 4i 43i t / U3+WIOGNGE w38MNvdol Tv7bd 0Si LAR) v4dgATOYBI D7+Xb169B
###Jp3s/ deuEShRRr PhvJI DqnB4LoYNS5z/ PZi NOQ+ f Qn0g3t wOFnTB5w6J SI XkV3M

##4#t Pnl q18vSHI4W | o6U6mAl 3RpTuk9c 31 +1 YGayyFsw2t OGENV®CbNbu4/ 7K400s2
###hvdTOq88nj s3UywPEh7vgRv2Z5wQuo/ OFj 501 kdcXoz DymwOCnxBr VY6s YObJvoJd
###Y8J7xall+0A2FB2TM cq64z39h535Zeeuj j avl TaFNK73cs/ 9+yr p61vip535Reu
### 7Tua3A61 00Ge+nuPTOBLr NQBhQ7i CYhNxyi aZzQdyYd5niVRNLoj GNAN37zt Ogbn9
##H#Nzu902Nct FWLAH7Whr CuVA3aeUVr WUXSt b6uWw Cl 9c 76gw+XMDz A+l heP6+zU5Gwn
###Lkf G Qorr zbxGRbl NJ2638xpwi gh4cLF8MBdf bcbqJdpz2dht Xbl Up9s+ps2YAg
###BFhVZx Xt 8Aht nr 0dp+gTLbVUBXLHqRgbMAQ 8eVUf xt OVRc/ 8S6sK1lwr L49XSDV/

###1 DGof qst DWIv 6GBM 2qd a2wkKdgF2c2Yo6Nt 55K2LIvd TWAVEar MCr z Oz DWOWh
#H##NVELCBMz 4RK5j vi wae5Vi zgngzr NL6EUPdQCWAp6dNKkr Gs JLFCaqF1b9bl PpOeW

###i Avt naOnf YpHcqygLsy TCuSeP6gpnBB5TU90S84i Nzn-3bbKPYDccqUBFbBpg/ EO
###1 UBMRVhpTZZQvgXH@Bh79Gp/ JHoL2z 7Kk NTSn7 Ck R3HRHy y s 2ZuVKb5f E1L.g152
###h3c59kBr uF/ Kcqpnd4vH858KwEzz Tj c4k/ bzl BAQUP/ L4l +9V8u7nb6+29f S5f dnOU
###27/ cR 61hRVzi 9apKdbNc QPI 6f 6dAt evL9nRYst | 0k6MK32qJt z9MHVBWHTWHVF as
###b7o0wWKhY32Fi y8nHXDRFWAMOZV T 8i NVUXXLr kuY6x FAhKi | VgXI AGYynl mAgM 4a
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#H#ONSTX Tp6MNACveb3DZf eccr ke8i / 9g8sLj | wGTCF8nr oof qeCavDi z6R05/ 9WOVe
#H#IVIMK Xk PJ+t GE8GXI WEe5r aL9Ubd+SPzwdl 3S9+KB5MKr | TQKHPYOKLHf ub3k6r i

###t Z5X+DOvwW F1+xbdRk X4vgX8QJ 1us DRoVCOgNZSgkHI TCl 65+uy Gv8ot uOW Fzay
#H##H XGenNIJEm Aa6XX2Rr Zyk G akt bl hsbm 3zZMsqWH x2Qgf LXMeVPuel pf PzaeoE
###zt JaDZkHpCA6e2J Ov 1hHVdz DOUZFTI RVObcr +sWKhOQAh Ok UPVy gWY6N4Dxx z RLx 0
###USVI JqzZbj MeGBnHc2H7v/ H3t v3p5Ej | 8L77+FTaG Oy YLAOHT] | ySOvZf YOOGO
###32LsZHZzcngwWNHZPMDAOJPbs5Pc 7H+TeL3c/ yVNVKr ol t bppMInZ3QO7E0C3pJJIK
##H#pVIVQVTEMbadHX88PThOHV/ 2Sj r f 4LWVi Pi 0139t zGE/ 21 / i 9UxXLSWmXUWsDv 04
#H#wW7cl i YEBXQU2TNp+nHI +bybuXivhdz TOHC2QBnBHGPI cAe7UZcY/ A vt Az5dQs OQC
###) A AQcNc1zP1t aBeOkzmHMN1IHvODVNv7Qct WYnBT/ nLP2Lkxedpf 4zBJ7sZW 2HR
#H##eQZ70VWANUO+014z MBR6mMN4 ¢ sWONESdMB2gMyEBDObK1IWK/ 4LeNGT DQO4y | Ry FNM
##xz RHD+A3e1Yf b2V06di xnVGDFZbSi LkR8VNwWnScksr K/ e5FI 9Xj cELsoDl sZQm
###1 G qUBB54| pn3RKUVWxI r 8K561 | hf NVgt +RYR336ycRYI h25nDl asf 0Oqgk GDbhEf

###l hd5zn/ 8QKNaJ4e8nmLOW KAgWHV/ 36uUs| Kcj 5Whup990s N+XKf GHUKDI wS2I PzG
###Yn6LqVARBbnYr oj aSCar 4pLP/ e4501/ gXr Grzshj 1BUTnuNW 4x1 sJR7vW ZWWRKw
###+d700aC0pl b8Zy 1r OC0A3i J5ZdAPR+R8I St Zj qFFypdHZnm2Zcdulot 5xBOnHvOwvy
###r r gmrLwbhYnBUR2KhRA9j Zap9sSngl f 1h3nSi X8Yek+Lni r OWsp4B2Y1Cf RkQOum w
##H#MAr FRK1gFI Xt Hf b w3WiLsdl +hEgKFOMXUBhu47CL/ i | UEDIck3zxONOTi nl YUl

#i#xes) | 7qs1FQG hzLoX0/ NgxsZ5+Xh/ Y5X2¢3l ZR2L2Vg+6eSQlalFhoq+Fy Mzi

#H#H#X KL sj QSgTj 1bOPp6W Loqul hl 5r y2ayCgl D514 XnbROIUv3bWsYi gxi i +bcUBj

###uQ pThagV7GlpK4t oQRHss0zLSXul4zL3GYW9Cool t q6VY] Zv+98i HWDj 7vV A3t

###zodl YOJTM i EMIf eRt PVr 4ADFFVFDi Zr / uPePi j PX/ 76qG dE7h81LMO6qnVFdHi

#H##nk Z+6LVoehLKf § hHSI 1e AEAOT8EuU+70Ls6PcRbi JGGTRcRmA3Xkf i ZkoQryZcS
##H#MGLNvb2dDLsALs pAl AHJi 1XFkTbLepoNuzhLXRl j 1FgWLber LDuKzoJz Ui ei 9FJ
#H#OChTUYI 8131xUvSL9dNXgKZE8Ny q7Bk S1UcFop8l Oubwj x+0bxkel LFH LvFMYcqS
#H#H#v V) xD2ZKWJ X2] RBANG/ Hx XL GLvo3nbSOmts QM8t aBk/ qaYkz OGz Of FhX49DCnD
###sBY4/ KOVERpV+r KGWALE 9agn8psVRVBLFNLpj zpFNI d0O1pT5RqqJdf maLckj 6 hE
###1 k+) f GVLuW/z CcRaGPay Fwh6TnSVns Yt OSr ZAhx9UOpf r kp63e8csV5BvZaP/ 3Pw
#H#H#XRXKVO7 pl Lo64Pvt F9i gof U730y| Byl JFj HQORQ hxRkugd8Xt/ 1j LwMZ+su3uu
##wtr enpt UM Rr 7DGr UDeW yr veuol | NHUy/ upi Y61Wir bu7Zl hhgW Zy9xCpuz A E
###YgBCOf ek MTBNIJEgn7UXJeZbUf Opej r a9t dTW Vf J9r 8mbgCGs g8wWS5Yh7r G6gSub
###V3J70M j SRHj Lba6wwW oLHQZWANAGI HMBCVoSJaj B6TXYEIx 7TB3NU RQY1r oWiV
###y| PrCbQ2i / kvS8VW u3J3ShJi Xz/ XA/ QTqRsHdI Ul DbdcgZNKj i L5pKYJj 11+MM
#H##OF | 5Mzl CcFsbQOKQA/ | YKgvwiIwwgf j ey87eot pNW Wi f G Qgf 8MevsdWO+CRBL |

##4#V9/ SUI h16FWCr wf |1 121cnY551i 0i WAK95+CnirU+TOpM Sx3PP6we3xHpK8j F4aXO
###M61l 3+gE2Q gOx3cMsJqf f t Af sOBBKQDWHVF yeTRoRgbLUZMyi FBCk2Xcr Whd1q
###eg5nc bDLHNCFI 7pMX FDSu7xZRxMJj 5XTGH7e6 DQEGE3 W90 7bpy Fr 81DXI aYz mAR3
###vi nP6R20obHi 9t aZzHWBNyi 20e5phDkzgr i bn5Gkcuht 68hLkg5emAQgt j ZL4Zr Bz/

#H##RWA+7] pNb90t Jenj EQPSVXt 1JbncEnRl 7CMLCqqPXnt | 7r ZH4Act vecbj 6NxWABcw
###eUkwnl ZGRoy MoFOghJbymELonP6Kmy/ Tl Bej i hKMa8ZDNWA88r EJhgdvr W8y Cph
##H#Iv] Y2W | 03RC5AWOF qPl bNc2X5eH QvbUZ3hoOO3+1EsznAYpbhBy 2x X5NSA000X
#H#H#QKAK5YLz7ycyCnyKr CC6D1Jf HvkAOOGZ8gHnnj r Jngog6c i/ Kx UC7VYnt WObD
###j CZI AShbOgEng7i uuVKs O+WsZbHNAI Gs PU/ Laql182DFa/ po3zqJdBhCWA 9DCpk B
#H#H#MARXBQTJI 8xpl AgJt ROEKI | znmRqf EHYFPuZ8GpVSu4f 8GHKIs5Qbl b8kj MpZTzm S
###Jyndgs 75uh@j kzl UcA6x3CkyhuxLukf hUGBLGEcvi a8FKMQCRneRt yhx4j KOGLP
###2t ZN E6XZngkgXEX/ A7CIr celT/ JQR+i 09) 5X7+0OFr vqcB8CDBI 9K21 YW 4TOol

###kdi LI d2FI dt / Qo4Nooj RFD3a8pLH2bWB6Eg3HU2pCl Kf Bk XGoba854HDORF aDInR
###hEvE yNt Kbz HFr 8pOwlr Elyoi j Di waux9FocM 5/ hPUeaS9M LdUt DeM n8T3PoRb
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#H##i 1 RQf a/ zMYTJISuwXux AdTnPnQ7 RWk4TXmhEdEs nDhovngr 5SHKMs nom wSPCIlypQ
###cr 5kXt ybUY5bl / YMEMK3WAHSE X HYQ ot 8Z64FnSL7xNzDDTx6nzxf 4an3VvJd7VJ8
###7f 7ToznabSw+NnyAPckv4c+1i r WZf wWUP/ / 1Q+aj kaD4YDgBFE/ ZdOAQ 7XGX/ KG

#H##QKKr 76xW2i D1HNaCzZh39( c2yPXepn9yxJcd2/ POWHLt § i ng2vENQRXpg3j al

###hy+Ny 626z L53t ePGoQgt YnQ 81 XTQOLHNQRGAk2BCU4J zv 7+VqwAH58g1YnnVUpS
###L1 | hOnbxi 0187VFnmhzi 1NDy N8+wBDyi Xd7XMPt GUt | SYY6x YRWKc3i ZhnhyD7E3
###1L.JbJ5dI Zq3l SOz62Jzt SQOx| AdHAG | j zZT90kw JI 8cnwiLOOT17uGQ AZ5gkqZNZ
#H#AUKeEr osl / XOXMhWH14Q+ZzsuXx0csHBRPLAM/BI 3/ V2y NsOf wg2DO+nxr r XRs WL
##H#WD0/ 87p9zvb5VB0+aTOcHDgHpQUBP5f h9j mz2dWsp95khYknLW5i ooVj gWee GSy
###5RSaAaSgcDc8Ckf 6EYT1Ung9ael J1FsRUSI 309i nyBqvLgbFeLE8NeUl LQ4Az6hG

###NLof ul r BLxE9wa+OLnmgvI UgZgt 7HLBCbYk8i r SQGENVheFS| 6eDf HhAwD5ssnzj Z
###AahVLVRIWo6HWF/ | Web0J Cel D2W 6 OM-NT 49i s4r skhK751 47zVUUZJ OxOUERqER
#H##EKARKS Ok/ 4wa0TeqUdnNyr e DXmQM2Twa9F8+Y07pdhf Fc5740b8DUZvuj OO 081c

###DDceP584xBqUa9FAl/ ewWFl HSYRHQBqP+m qAbYXUYT1i nZFj | Yt CknmDSEHpok Fp
##HeInAei ThOl p2XJIZKIphDPANCPOxMgDOp7j 701 JAXINPn7Wr nl j JURXd7Zcvef XS
#i#et yTKNf eXBevyupx+c83CGW sl VTOFFRvU693EvSXaJ XEUr | i ul0e7x1cdUdHzj M
###SxUNEl | he/ z6s4WOXat FX++WKc TTt r WBaM 92PM2B5PZj Vr LM NmR2Jx EhKh6yv
###1 L3RSnaU7Vi zxr 06sRi 115U0JgBG& FKu+kPf t kvX77JgQoLRi DyhO+3F0P+2F0
###EKbKn7Qyxko6JuwnDKkzzf 6ahocoRyFO4LXP09/ xnKRBZCW Dni 6 MI6xdVAM dqy
#H#HEX2kk+z Yz XexkUat +ykk1Cl b2RF&2BI PqKOcGSQ LI w2pzni dwk2f HopoUCr Wk
###1pAowt f Q j b+OZJuYrr HPOW / JDLTuSJI23gLeqGAL20F ANVSNNGM 4AJHE kgxt nL
###1 3t Ki nJ9Vnhgznhqct x FUdXULOF3cuvwiHdt 9YqUOgXhKDbaRL7mvzgpM/ UBHTpY
###W De ABW03gESTd4WITYx4/ xgCNox 5l q4bQQAAYQXT7kcpSY3Q4AGXUbppXuzpMeVg
###v Pc KCMKbnf 0s OxwK4Xw7/ k2vY9UOi QnOs CQsWIQy PwnFg9+WInFZDt x Ct SXgowe
###3Ju39BLt ul gv++aKf EB9UI Cf azZw8CWvdl DIpSj mk RwgZCnCEgf U9g6Z0GhBseWLF
#H#H#sm ugCKVi kSt KhnSpzn3eBl t ceLpB5/ 8/ oNuUaGK+1g2amVIEKV4j v687Kq772zZ
###gnPbr dx5Yoor 6Ty S/ VWb WZi QLKAFWRN3 cFf adj zEnt 6 XJMBOhL44wW6uEvosmBKXZ
###qMIn/ nL3Xy Q7r wgNb/ kI U9z pBf eo/ sFXoN5P3yZt bWwKJaW5a3vWoUz 1i JR581R
###S7] 8V | qEygFxh4kCSy YOz YXJdL61nRFg3yyUoQ+G / oEpKCFh53g3VIKXH UchM
###6Dpf xt wo31DBnuX0k Sl A42SkygkPpj f Vf m qUsu50VWkcHUILSA t 1INUbdbMaXZq5
#H##OHZDVNVI gl ny8r Zi huGaWk Q' q41z3Hndcer SN5S6VNPDI fi | f FYj zYcr P+Y3b&9r SU
###r F/ VNI 1g05ur TW xTe34qOoVa4f ogC0eOxHl kspS6f yMpASY8c8+6Ni ahXuB7Ki W
##H#60gsnBSMAdXBSEl i mv@ysxgaqlj SEWLvZ7Rr A 5i cGhs6LK7xI t Z3hRzczl af Gb
###sj aadVBl LWz qsgXFdWAEE W00 Ox 8q L PKp GDNNGHCk x XVi r OB Xnmz PdLy JUdNdRNI

###pSCZBNMai zSFQIJ 11 meVWCIJ 1l F8SKwloQu8FncZC2i 9aHZn9LKgl Ot 6nt KSEbcQ
#H##ThZGn3F89Nul J50r 52beXKbeU OZeo/ MZDp3alYcVyWHaf LNOsg/ kXRa2cBbsr F8
##takt OmppWLf t GWVXi VL/ nRKI ei Ui nSmdVObpTDOi xd2L06Jvpi VbDRSgEFXf 7aG
###J+P5803y88w4VSk20SaBl bFZXTUya8b5/ nNSk4r DrmUM4RssEi | n00ZYsdoaLNoLk

###r VPLI YR2i +QeFSDi t H2PCKpMspdj | LkTj gl Z/ 3YZR5XTp+nEl nNUTRyaPTnUgGVvy

###41 1 7sblby92| gXb1GFMBneQet G JE7qEDKFpKUJ/ J9JYygL4Y6zl nDl OfF 1Mat 5C4
###kul OCRS+A nr SUI ZkVN8Ti KX3pZzJA UmwWnUMa3TIKSynr 5r 5HV8I 8sj V2UI grn

###1 6KRcOl t Rt r Kt cyBpSVUUj | c3pxKeWaWpl RYmSNv 1PHZ2 Q+ IN+gx 8we YMADI 8kav

#HEXWPLIWHYe 71 86 TvAMhEUSBEKWUE K4g6KI Ot Nvr WRKK/ QWBFHOLZSX0JJaKDMW YSKC
### 0J5CWDJj XLkJf S+ZTLCHOVvUvHF580YPt NpSj Xz2bl Ti Fknj +PBf NKXeHzdv4T95
###sj [t Tt Af KOdf ol p21r 9CgdvnV5M hy himk MDmy pk mBGARS EKt QK+xBkx9+0OEZSv 5y

#H##zr 4L p520H4bf Seb5XTAAXAZdBs Ob3v DS x GRFGADI ¢svANCUuv AUs Zr OnvQpf 04B
###CKej CV7r | akof i OQMEZD2BxxqOVQY j f ZDUqgFz +GWHf nCxmx Tr t YM-VKSZ29VS
###DJEr CEhw/ MILVt 4xdLr vpoNPA9j sRbdTOuDo2CvTz480LYl JwcOFT2ahX6JCEZON
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###i IJmiwPaDayzOvuPz/ a5+0WcnUZGsqu/ / x0YgLI Gvi v3pr/ 8Aq19l 4wLhB350+r z
###L/ VB4i i Pe53t HXf 7KdoGnpKr zMbt EnFgevHt 7U36Cx/ j r lvZgne/ yf Uq7l al4nBv
###bP2p4ngeV/ 0T+6dCpDnmédf 5KPi Gc4DnbudyBcl phXgeyUYTI 81ghf Hr HL8RSNI wf N
#H#HXSWIW3ANMRY cbZ+ModoRHYTZz8YSEj Qtr r sX+DPPSKT f / F7/ c3VWK3f ZwQr pAye489+
###dwivbeCOCMLO/ sP/ t t wf | k/ a4wo4BVXx6QA7nRDs+8Sr YZCt LWWIMUHOvf T8bt Du4B
###ePeaXRwdl Fl vsPO+T+ecvs/ j MBELHt G 2wlwDC0+t +1 hOFEa1lAY3TPndAFNr 9254
###P3Zki vf f Bi weTscdn55¢cB4M29Ayr hg6P9zQc 09/ hdl Kt gFgW8I KO BXZHvs Y1PMO
###h9t | o/ Hwe9Cd +Dwi el t vCNsNRAMFj s97ROHI sd6dDzs6/ i gbhXQsxSpj oE7ma3s Gk
##H#HARbQFl dz2t egk8Er MUHYBuy GATpulj ASMhdB&z FMGpvel YDY6be DO3+8kdl LgKag
###Q YCBt nddvxvORFx9YgOy| Ydki Hacq6ewj QWdeWrwzZy C5N uhz G+ZVwupg5ADuv U
###D6geBV] COEr Q br 3Q' Anr DnsBD66hNLy ABj gMhnws EWOLAr ghf My8j t | ADgnDrro4
###Bkq5az99ggKYp3h4GyRD22i GGWJEDOM 4YQa4ai bY! Dbcf BZ0j VhKhz2Jl +QKgSp
#H##x XDl alUGCyzw LI3QRhA 7x802i y5t nR5f vaRZ3B9/ OLs3eNw ohe/ U3eFl nB2f n
###f 7t ovH5zyd6cHYM®2n5100Ndenp50Xh1dXl 2QaEa/ r/ / r 9aE2n/ 5C72t nf 6N1X88
###B221yc4ud qVDWRAQ Agf 9ngyx+nB8dXhy Bv QAxaYadnFB3x uHHSAOGTXQJ/ QeDJ
###muzsi J3UL9AGLl 71ThuXPE6NQB41LKk8R3NHZBRM 2Tnoyl 2Dg+PaBTu/ uj g/ a9YZ
###) vOMOTWAT | VO60cb0AeAy+r vQOBI zTeg/ xgDPnt / Wyf WAz ggNnT OvQUj 1gQHI 32
###sHFRP7] EYcXf DQCNOM j hzXP6wc N+l Jt 1X+sw6BqF39zRLNN1GpgbLVj dl g7gb2G
#H#MRAT2FFRg83ANBLCc XZOW i hpXr 1gXj Yur y7r 7PXZ2SGhvVm eNc4qDd32f FZkxB3
###1aw7 AOSy hr BFK4A4KAHFX101GARCOr C9uDg/ BOGMBLP+Hj AEPa1B7UPC9dkpj RQ
###dXbx N2i Xz5y YDYe9f 10Hvxel XsJaDdHRBOMIXKr FACQy81l ZLB1k1F8f N17XTw/ q
#HAWOAMS3r f aNZLMHKNGN9r bBWBv68B5Csa04a9l 1/ bRA5SoJ2aHZZ44j VDt 81sP+i

###PNBDsyH h9B38EZgf 6NAh2Xi aBWN2MBWhyi zt PWiNBQad/ hTY63eYM2H;j 9j vI CSr f

###of 41 t YXBJI/ Gs6xvPMIKknPqEU39Lt kpgl Zt ucYJKi Brj kl yAf Ssj 0/ DbPY4HFSGAr

###9A78v0bt cRvYLi Pj Ax70KE9/ ZE1gEJPX9E55SFVZ8+cpMoLxcBgl s+Cgad Mk UHQI
###s8i VCh+UDNy BeWs DAQKBVr yl mYyU620esQxpX5Uoi BgSGi y SZKCSXcnmivagQ' OMu
###ok/ XNGgDDI A/ Nzh6pJpEJ7j 1k3+/ 2RUKPU4Tci p9y BVEAJJ+ZKDN3sb7t kCYnBoq
###Jt KHgPoJ6i r weHeOSYgRr YSZKCQ06df F8nS57x OVAXN5] xd94o0Kob66ket Xt 5IxTs3
###gz EA8awebxalpuCOBct h8XQ2PXLS8Vk8npBN 5t GEvH8by 4l Mvmquh98WhdG5Ur J
###f Ht MK 1/ 65aSdf FUMX/ r Jd7WKr / GPb7xr s6K1RI / euVXj DAxsLxl ZMVFj | Uf RaLq
###9nd/ 3L6IJHHLpOB5Ts8SXI aj Yba8l S/ | Ha | SLz YAARn4r due2pwdWiz 6¢ VKv NVWE/

#H##pQE3TpplPg930Ct Mkz 71t HUX+r ahCKeHH+NvI ei r mCn1VOXALnKAHs Qpl zj g2327
###7BaTWDOV1ZFAur 5¢OF xnl | Qkr j 7FPazYZeyEvVEXI wwwG eJBQaPDOt yVzI Ok X7
###M FuTV7i VzaY3l 0DaQl| eki ssNVeRFKt j FEqwpPy/ Q471 QrHASCO232kmwf sJf mlJ
###Rr BgPKwQ0j JF2h/ QaUg88My 7dHyaOz xLcnKuOCOr oj pMkCDUC) Vi WP+p87WHO6 TBi

###3t TKWYFr +i VHf | QBuWd4R15kpNLCXnf GBEAHT 1i 0KR27\WKeNVKg Ywk TSPE4CEN7
###t 0YXIRQCVK/ oaUzZykcqQOolm t TZj Pbdmikt GYVTWYQj 441 t nST+95Df ¢l Cc YSNm

#H##x AXk YSe+9HgddUI Sy Upxt CozPbW r XTshSLkQqTLf yX7HAnj nT/ 9Zva/ LXf T80z7
H#HEXWKT +x/ [ wz2v4Vsei v73cp+t 7LF r ex3K/ vdyn63TPsdanVWau/ gLRj EUeMLGVEi

#H#MKSS315WQBY30XVF714Ch7nduN3Pt ud1lvoyNJOkz4DBshdPRaDi ek EVPM whZ0+x
###] GrOFLogf Xz22msdwYSOLpF6P3i bH f oi LOCNPXMcav4xd123CeCbzoe/ f RHW b
###8XYc75n] PXegFaf qO UPX8G lapT3aT/ bznVbfr/ Dvy/ 8DUl Lj Nslof +BLkQanDg
###/ b4r nj o/ | GDf nt CnDYZGy6CGxF1HFe YGANXpOUBcd4Af aAYG3gkbd/ +zj TgF7KCed
#H##7hZpkBswi Q RpCBhpMzZgUPVI W Jt anlyeZ7or j v37XvTz+4W6r j Cd6p2HGVP+7m
###zr bDvGdV+Fp57] C2DW226XxES55kePg@Bwj / 4xn3nEJbhH3znvr / uzuj GD3nBI Xvj

###7nj QryoCeb4F/ 2xVo45UEShMIf zj 6R3ZUj qCri i t wf 6eu2nEk YTHn6LHNT dJxR4d
###Woxt DTBWEqGz9enj 7Q6j LPhJFPzh@sgr 5h+Lej 2YVLAW1255bf 1dDUcwxdHF2r

###0 gj 50f f f op] 9U HYyUQ eAaz QSBHyr PYKnmNHAAGKhi sg3780P500A8I c4B6980OX
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###QZLUZEWLKNi OvT/ AzoNi S3/ 22BMoQt +1cPzYSCAOpGeox VFQF 1NZI | ¢NG JLMoVH
###r kKdFVJI OHv SLBKU9 TgQ+Vj 6WWLOy WiVAS SIWI 2KAUx 3JPoj Yy Sgi YaEp5BbJ8Qgp+n
###/ ASBt HEZ4EHxJ92DI t 1ESDvI 1of SDf Xuh+HyqUYul 6MAéhelLqCE/ Yew6+R0j 1gX7
###+2pYUT6 CDAE64nWb VKIFHBV8aQEaj On441Zdkst vMARgl BgNIx4wky19gr F8er kX
#H##TH/KyLIEFGdJadepEQYql j CuXPHTn/ cC9AkbvPypt DuYnecOv+opRi mAaBkoaBkg
###W 5hRu48adLSESbef NLeDD7acqOz8eZsW K+W Mh4Ug0ak 12BKc Ok XSgx 4t | ovsH
###1 0cgX9vRsscxnepFf kgrmBPXbOMI5dRB9zI uFCr +gNnhsDM 8ARi zf r VAVkCzz/ E
###ce+Vr vygd8Xobc Y8ABuz NNf Qm+Ol 9CbhEQh9g07r 9aOKW +/ Jgl | i f B1Sf 6i Rylb
###QDAaPXEVI x YnmHos o+t GAnupnmIxbGvwithdVEQDI wGANdj i Zj 0ZN1gbb4xr/ Ci Cd3
###| 57L6eq4WABgCdRx 8t Er NBj 7XR5VDLNCSULCGE UKeYh5xnmy 0TERC29W50At ccC8q
###2Z1 6AMIz5BT| sj dLsT6WPM f COhSPKG7 FGowHMQobbXA3vc ME L5x QAu8Dkgdf n3x
### 4JC8f t K/ 7D2T1al ey T3f t wQvhg3Yl JeHf T9j Ghgzuw+cV46j i vLZHWSRI qLN
###CDcgt 7TngaSuBUoVe4l 9Jzk AHB683PN2D6wWby Czdxso7Ti vIJVMBAVTI 1 Thw+r 6Ju
###+XxDUn4al BEzsO+5YocZDgDBt MOOKaEAYpYkXj 00l 7nWIMRINL4AC2xzywSRH 13k
###kV5dC 91BGpeCoi vGNCNJE7Or Et WE Bj Ml BInGZhZu9FQYzvct XsOGs PEQUR9cI O
###9yeVf AVP8xXj cSr zI RLOh718JX++zl cuuVf C+KzJT4F+6p/ 9QRMXU e QOXVwecOMmM
###K5DO0Tvc8eZAWIpE3HpaJ+LzBnb9h2at r | Te63YFOXTY3vUr 1eWNHOC5vT d8l 9cv/

#H#H#7IMaIQ i +HOl xnVde7ZYWBNn7LF9y 1t PK/ r 6ZPT1CRIWoJKWJEQUQEI OswivBf Jj EO
###8KYcKounL70NS2bbKDVBAPI | bVX9wW06vPY0o9Fzi uNT8srt | 9Gna+q5t exi bVx6A
###90df /| HBS7gP6++z83Vucqzb5NDzwwdl caBEJt 0GOpP5BLGIdyhj Af yvl gHVIYzeD
###t | CGPog/ | Y8f 110bpda6XRngnQZFdEbUM Zvpn3gl j SEONZXFPJPk8gDvAh50ygj

#H##cl Hkt k IPANMXL5UAX Ub/ zngSc7L1Rgf SP8BPPSZuj 6PgBAI 8WI0t PvRRf 5XX29vJN
###/ bLWO s6at YvSWFIdI VqTeDM uul4z/ QCa/ nc Al KUdOo99ent BRIxt HSMH32HI

### Zt T2F) W zRxn+L4vi UU8st af 1JG& pk6ZL79i 4srt Czi ZBI 01 Gr9BCGOO9gP8L5h
###LAhwhTuGdJboagTP44t XNp4936mix LNC4KJIpj uLt OW)8BJIG1 dagWiw+BWLJI5t bz
###pluudaXzr WPSqQypEZi LRW t t Awr QOSAl 40m nvYovaO0+Mi 8suXzOt | aNl Wb+dr

###Cany CPDXi 9AGT| XpaRez6t aOFRCdJ7f DOBI9Pi t DA/ p6enDRI6hj P+9r Ki | JWwwdd8
###axaEE/ | WAKvVQZoY+Hgbqz1+2Ej JFK7Gvszko7MXagr xBwhZFO8B5F814nDdvj 87
###f INr 11 90j 61YXEOdYNBc8r ZKGA nFg1HZ0y AuRE7PzySDn3JT2Xj +Za7vRnTegpV
###P9vJ pnpEEKEASTr 2A0i WiIxCWe13Gggt DT6Jt wr VTGKk TeCoD5KZ3X3958s22SVH1J
#HH#NI9ORHSVWKGVr we pAWbEhVW K/ | CUUhK59eEpMzscH FIMF8Vybqd g7WIi kf HgXj

###RoPFvoch2FOM/FEYy 7Zf W Sj ur 70bQcMk130Kt pHW2I 0oY8uxLj kci 7nol D7YBOTS
#H#HKANSLRFCevInwkNa92hHEKQBI Te4Uul Mk1/ 91 PYyanmNnc QdBSql 4t rv73u2rl ym
###1 HXE peybo3NzkYDt CJt qy7RO7Hi sAj t 1 zYl bebS0j WBROVe COt dVQdr P1/ bu6l v
###1LkUgLGBuy VIPI 6B+Fj C0Yr TUl kgl 8vanmyf ZS+hk1lbent t dxL5nlt GuXRPr 6+j r 3T
###) VQAZd4weHOt ZI UNkq6t M pT/ bzJt gvxl VO XOgPvPG YHNCf pPPO5SA/ +x SMeASh
#H##y PMAS] | MRWKUYZ 7xt CeT27Ef 3ngPOvr 9e84Ht Cdr LekHgLr YYVcocj +1YngaRj +V
###1 gnvRONBUoy c EBVAaz53S6 TvR) BOX QUQPQINLOXpyOI 5i 8f +Z3E2pAxt FE7j vIvk9
###6Ndt f FQUOVppEXCO00sz77M 6/ CeMMITFi Z97/ aEl P6NA7f sODPf rj zt Dv9elLEy6D
###dh79UDMIN EgWIn5pTSNHAU2MMU2BI / Xx5SEMEE8c8r ccnW n+M.l 03AaMKZCvKa9
###TX1l SOpOF2AspGI/ uH4Abl JQzF8Svar nAl ag/ hTOO 3D+VJZhRFMX i Z31 6Gsunl/

###Aai aWEPODuU/ 295X+mvEasBl MJUgr ARv69Vf qVqoBUPTZTZj uDoe4ZUWHRZz 361 t P
###Vpd2ZwW ULqy mkp5AI FkXHIxsxpgl6KePam+rNQLEEBQy SOyGsn2TCi 28TcaQwxr 7
###f Pkr zRFXAKLt J7XERf | t t abN+NMLWKuDCb TOoy 2MYPpCv 000N do6f y P7n80vnQg
###CGbomyxJ1 OnWot Jeki / 5w ZsUIBJIf KmQAI t nf VTr 4R2EunPNe2NGds KnywnH4KaCE
###SXELOXxgHkOpj i KToSEFbsuvx069KUpsA9i d+Li AORYeODzj sy3BMeZwwuvGX9hhe
###Cf 80vPs SWZ90PhVui RO7G 8ul xNz S5f BKLXXr vl U3a55+L31 qvwT5SaKm XxeOgD
###r kadFul / ph/ E9r j LXpsf f 4) DXhCyf XQ7xdRTaF99UCZRZpl STBuNgd!l nBqJxUJ7s
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