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LOW DELAY MODULATED FILTER BANK AND METHOD FOR THE DESIGN OF THE LOW
DELAY MODULATED FILTER BANK
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XHAERE T —HEA ﬂiﬁi F’d&kﬁ FARABMBRBAZ T EREE - 7 R RAHIFHBRE
FBAVEIR B ZAE - LB IRR BN GEREILZ—F ik o dbsh RE\ET —FER 640 Bz
BRAE ﬂ% RERZIOMAZ A HEEH 64 BERRBAZHF TR - THB—RASAR R
VEA—SREFILEE > ZHEFTE LR THNHERATEIRNBE LGB AR R E A 2R
1% e Bi%ﬂil/\%'ﬂ':ﬁﬁ PC R#EA1E R I B3 (DSP) LEATHI B B35 h 7k - RN TH A HAE
W E—RHBRY ST ERETHEEEVORMFLE - BRMELS - $HETRERRE
B-URAEMADZAEEHFR) RSB IR ELA AR RS AN G REEOBHEZHR -

The document relates to modulated sub-sampled digital filter banks, as well as to methods and systems
for the design of such filter banks. In particular, the present document proposes a method and apparatus for
the improvement of low delay modulated digital filter banks. The method employs modulation of an
asymmetric low-pass prototype filter and a new method for optimizing the coefficients of this filter. Further,
a specific design for a 64 channel filter bank using a prototype filter length of 640 coefficients and a system
delay of 319 samples is given. The method substantially reduces artifacts due to aliasing emerging from
independent modifications of subband signals, for example when using a filter bank as a spectral equalizer.
The method is preferably implemented in software, running on a standard PC or a digital signal processor
(DSP), but can also be hardcoded on a custom chip. The method offers improvements for various types of
digital equalizers, adaptive filters, multiband companders and spectral envelope adjusting filter banks used

in high frequency reconstruction (HFR) or parametric stereo systems.
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‘ delay modulated filter bank
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AXHAMASAXRNEHRUKELSZE > HEAFHE
AR IEBERSEZTERZS BAXHELHREET
—EARURRZEEFREABURBRESEZ AT EREE -
ZAEBRAHIEHBERBFUEBELYS ZAE  UREGEZIE
HENGEREELAZI - TE - BB BHET -BEEH
640 HEMZFEHMERKBIREKR 319 EAZLHRFEEH 64
AMERBERHEZFERS  EFOF - RESERAKESR
—HEEFELSEN  ZATEEELRIOTHRESZSRXERE
FHNBILIEBARLENFREFELEZREG SFRUEEE
PCEEuEsmE: (DSP) EEITHRRBEZ 75
BEEREXABZ T EZEERBEE—FHERT - Z T EREHRT
HEBEBRUNBUFLS  BEMEES SHTEHE
EBw URFABEANRSHER (HFR) HZHIUEBE A
GHERSENEEEMAZERKZIUR -
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[ 3]

The document relates to modulated sub-sampled digital filter banks, as weil as to - methods
and systems for the design of such filter banks. In particular, the present document proposes a
method and apparatus for the improvement of low delay modulated digital filter banks. The
method employs modulation of an asymmetric low-pass prototype filter and a new method
for optimizing the coefficients of this filter. Further, a specific design for a 64 channel filter
bank using a prototype filter length of 640 coefficients and a system delay of 319 samples is
given. The method substantially reduces artifacts due to aliasing emerging from independent
rﬁodiﬁcations of subband signals, for example when using a filter bank as a spectral
equalizer. The method is preferably implemented in software, running on a standard PC or a
digital signal processor (DSP), but can also be hardcoded on a custom chip. The method
offers improvements for various types of digital equalizers, adaptive filters, multiband
companders and spectral envelope adjusting filter banks used in high frequency

reconstruction (HFR) or parametric stereo systems.
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M 5
Low delay modulated filter bank and method for the design of the low

delay modulated filter bank

[ % iy 58 45 ]

AR RAE 2RI (sub-sampled) {7 38
il > HIR AR ARKALEERERESHCAERRE - K
BHULHEREMRT - EARUBELEZREZEN AR ERSHEAYH
B e {R 2 ( spectral coefficient) K K #1258 ( subband
signal ) BB I 3% £ B4 B (aliasing) B %1 M & £ 1k
AR JE I Bk 5% B R ¥8 B ( complex-exponential ) 3 % =X &
i HRET A EREE - 4 BET —EFEH 640
B FE BB R 4 (prototype filter) RE K 319 A&
RAMITER 64 BEBERSE IR EXKE

[ 5% i £ flg ]

AN ZH R ERK : £ W A. J. S. Ferreira
B J. M. N. Viera & AES preprint, 98'"Convention 1995
February 25-28 Paris, N. Y., USA o & £ 8Y 5 X “An
Efficient 20 Band Digital Audio Equalizer” ¥ #f it 2 2 {if
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% (b, %8 ( digital equalizer) ; 7EEE I A. Gilloire & M.
Vetterli /4 IEEE Transaction on Signal Processing, vol. 40,
no.8, August, 1992 % & 1 3  “Adaptive Filtering in
Subbands with Critical Sampling: Analysis, Experiments,
and Application to Acoustic Echo Cancellation” & fff it 2 &
FE M J8 B 48 ( adaptive filter )  Z JH 7 B iff # B &
( compander ) : DL K& #] H & 5 E # ( High Frequency
Reconstruction ; fif HFR) HHEZFARB R M 5 8K
A% EE2HIIEE (parametric stero) T & F AR5
R - FERWEB F o — B3 kS M A RN E ARG
Yy 48 5% 1 #% ¥ ( spectral envelope) Z @ E A E - — fl
REJ HFR R Z/EFE W WO 98/57436 th fif it & 48 #y 15 84
( Spectral Band Replication; f§ff SBR) &R i - DA K 7F %
1 EP1410687 Rl kR « 2 I EEF RM -
THTOEFFEMNGEENEEAZHAZB R » &
mCRBEEERRNRBETFTERARERERE — BALE KA
ot —HEEBEEHRN—HLE@LKER - K
KE—EE# (forward transform) (JRE] - ¥ — HE R
MR RENREFECER) cBE - LB EHADY
WPl F2KE—% O (windowed) 2 A7 & F| ZE & #a
( Digital Fourier Transform ; f§f§ DFT) < 48K 1% 8 - =
K EH— B BB e ( Modified Discrete Cosine
Transform : §§ 7§ MDCT) ®y 7 7 B8 B & B B A& -
FHPOEHAFENGENEEARAZH B RS > §

1
|
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g “HRVE S 18 N B B (decimation) 5z A #fi (interpolation) H A]
REfE & 7 BRI R B S 2 R AN B (
Blan > 5 B & 1k (quantization))ME A FERR MR B -

B A7 98 e % AE T PR W B % B A 1T R AL TR A A
R — B EBES -  SERSEEEANERS K —
EEZNNEBREREREHR NHERBECER - EFE[
KRR XBETHR AR CHEBER AR EBMERAE » ZIE
B a5 A BT R SR AUER (critically sampled) B K2 &
R - —FTE 9 & B I8 I 23 #1 ( synthesis filter bank)
REZEERBERTEREHB —BLER  —ERENWER
N NEESHERAAR B ESEE P RHE—F
WRBERBESZ - EBEESHITHREZFABMEINZE R
ey o B ASEAEESERBETERRWER X A
BEEGEHANEBEARATARBERR -BESHNE—SHWME
i 2 B K. Brandenburg f¥ AES, Collected Paperson on

£
B

il

Digital Audio Bitrate Reduction, 1996 F7 3% 3= 4 3%
“Introduction to Perceptual Coding” -

BESHEATN—EREEER - BUEHBEND —%
GBI RAE MM B RETEARELRE
THEABERSESRB OGP < HE KRG (aliasing
artifact) - Ht RFZREMAECEREFTFELAZHEK
& o I th B I3 4 It T B B 2 UE U AR M AL R

—TE A RER 5k 2 B A B AWK X (oversampled) (7R
B » SEREG SR ENER =0 ) VM - AR N R E N — 4
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FREEBFASN W ESHEZERN - H A8 — 8 E BIE X
MBS MA—GRXAZARESEZTHE S -
EP1374399 BT EEEHMAE N EKEME > NEH
RIELSIHZEFNUHEZRE -

EREgA AR ESEC - FHEEREFRESHED
TEHREABARESHEHPHEROEEHAEBIE - FIL > It
BEEKSFEEERITGERENEREATEANERMSELZ
e - A MAFEFHEMONEADE HETRILESR
AR SANE WS R ERE S DUE
BHEODRS REREHRERMEE LHEFEORE R/
v - ZERNGBEDEBEILITEHBEIEE

BEREN—E—FSCRUERZE-GREARAMLBERK
mAEARASIBNEEE - LEHERFENT A RLBRARFD
AFEAME  BESUNARTEEZERYN - -HEAEFE
MAMTE (/FEl BR—2OWBERSHERK - ZBENEG K
BEHEEN—FBRCEEERFIL) RN M2 — 78
g AEHEAFRY EES EREREEESR

BEREFRENHATIBEEE  HFEEHSHEBXAY
MZRERBERBE Kt ERVEBERGSEE TNEITER
BREFEARGREE MM ER CRWEHFERET - HF
EERTELEBRKSHEHC MG E -

Kt > 2Rt —EESGRXEMNT R IENEKS
Hzseathd - -G8 RFUHER HFURHRETERNE XK
MBEEANHESENCERMEOSEAHR @@ G

r i
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RERSHEHNGEHRCEREEXFE  UEATEERERFELZ
RiFafl - B  RFEEEH —EELAERERENE
Wl et i  ROMKEABRGSHEFEEMEEL
WRZEZ FABHTEMBAEANRERE » MBMEKXETHE
— SRR\ RMEMRE  UEREESEM R ENIERME
S H - MARTEEH (Perfect Reconstruction ; fif PR)
FHCBEFaM"gkmEEERERFERME > HE
RENNERNBEBMNEXNNEIABELBREEMBZN S LA
e H Ay -

A mir R RERE-EA WA KR - ERE YR
MH ok () EREESECHBEFRSE - BEHEd
W—E—FTHMBFERULERBEIEENEHELZE (group
delay ) - DL {8 & B 72 # & 18 5% /9 M fiL 43 # ( phase
dispersion) il & Ak < BB & /ML -

[ZHANE]
AXHERHEHTARA—EEBERERNEBRER /M M
(Improved Alias Term Minimization ;: B IATM)/ & = I&
B i M B BT 7 vk 0 B R R R E R E TR S SR 0 fH o 2%
b  UESHBRFEBARYUBEESxEL -
KX K8 RT @ ° & MHERIERHEGRIE RS
( Quadrature Mirror Filter ; 58 QMF) & (7REN » ##
MTEERARBRGSHKE) B MEBERHAFEBIE
Mg BREEREHMEARM - Rt > IR EEFERER
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BT - BB R (B H A AR G T B (S A X S
223 (pass band error) H{E BB 1 2 B R 3% 2 B A R I
SR o T AR RS T ORI ok B EX 2 0 U OB AR M o R
) — M o BIGL o IR AT WO SR H R T
HE S B AR S R S KRB E MR A PR
Y 52 A IR
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BRTIRE - RWESRKIT T EZHN KBRS
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B 64 BEREK M RS

R LHEMRENBEEGSERRBERREHOEET A

BMEE CRESECAXENBERANRSEER - &
HEEEHAAUNBMNE AT  HEEEES  SHEBRE
MEERS UERFABRWAN HFR K2 IHE R KR

K EEEBERIEE -

RI|— B —BE > BRHET —HEEHAKEERE M EH
K8 B R BB 200 4/ & VR I 28 A B9 FE SRR R AU R ok 28
po 9 N BEREBELZTE - oM/ EGREERSETESE M
flotr@seas he X M EESRIEES - Hg k 2EHE 0
E M1 ZE HEF MBEBHEKRKR 1 ZHT /& RIER
ae il B A — S E #50 # (transfer function) - 3% 4 8% 4
PR BOE R R EFE 0T R G R A R B BB
B E AN R (BG ) P HE HR(F AH BE B

ZAEEETISR  EBHTEAE—HELTEDW
NS —HEEAHE - BEEEINARBIERANZ
—HIREE D-ZNTEE—-FTRBETISR REHFTE
BBEWRAEE e R—HBREHE c. 2—EHAHEEH
Cor° xR EEHFHUFZBWESEVZER KK EZH
PRAKNBECREMEBAR  HXHEBREE ¢, RHEMHA
RRE R (RED > BB RNk () AE) sl
ROREZMEAY - E—F2HESHF > REZIEY
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BREBEES poWKBIPZESEHREEE e N fHRR
g&o

BHEEAMEEREZEHREREZEHH e LT BRI
FRREZHEBERILBWEES po WZFE N BRBEZZD
BROEIHNEZEEREZEH e WER/DNERLE - #F
Z  RBEZFREBEESN -—FEHEIRBINREZEEKE
# oeo BEBABAXEERZREME LRI E K-S
W—HEFECFRE  BEEZERF  EFEERKEZFR
HREFESFRENEAMERZESHRNE - T RIE
Ik - WENTEREAREZEEREZEETHH e LEZPHRABLET
SIZ R REZFEMERES po W —ERENEHSGEREK
B oeo L BREZFHBRIUEKAS po IZFE N @
FRECZTRITEBITIHSR  RBEAZFENREES po
MEZESERBEBABOZESEBRRE o I E MR E
FRE W 48 po UM B Z (R ¥ -

RE—E—F2BE  RUTKARREZESGHERE
BB eror

NS

|

K

elol (a) = ael + (l—'a)ea:

Hpp e ZBBTREH e, 2HBREHE > Hog2R
08 1 THINSEC —MEEH - TsHEBBEEXRRE
ZEES AN ERAE R EZEE AN BRCB®ET S
( squared deviation) - MR EZBHREZHE e - LHA
UTAFEZEBRTREE e
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=51—7] (Ao(ef”>+Ao*(e‘f"’>)—P<w>e'f“’D do,

Ht P(o)e’” R EEEREYK A

4(2)= 3 H,(2)F,(2),
k=0

Hot He(z) K Fu(z)73 B2 24 K & B B 3 he(n) &
fu(n)Z z f#a -

HHHBEERERREHREAADEREHZIEKREF A
(squared magnitude) > MR EZHBRZEE e.o LHT
DITAMEZHEBREE e, ¢

1 M-l
S j.A,(eJ‘”)l do,
2z o
n?/1

HffE z=d® BT > 41(2)= 5 (A2 +Aw *
(z)),1=1...M-1 > H H

M-1

4@ =Y HpW")F(2)
k=0

EHEAF W=e""MPE A B (unitcircle) FEZE |
B A BIERE > Hp H(2)Kk Fu(2)2 25T EE KB
# h(n)k fi(n)z z B - RRE A x (2)BE L F I
( complex-conjugatedsequence ) a,(n) z i -

RB—E - CBEY AEZECEHERH eo WE
LELTRAUBEE TSR RBEHGRZMEE - EXHA
@k (B0) EEHFAZBZENEERS pon)i EEZ D
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fr /B RBEKSHEZDTE RS han) X & B E B &
fi(n) « LEAE HeRZFAZ MU T A REKFE DTG K
SR

DM}

hy(n) = \/2—p0(n) cos{%(k +—)(n——2—+—)

Hreh n=0.N-1 ($tHZOWMREKSHEHZ M E2HE
Kes) o UK

D M

Jie(n) =2 py(n)cos {%(k -t ——)}

B on=0..N-1 (S HEEREEBRAML M B K
i 35 3 )

IR R BT T R R E SRS K
W%

hy () = po(n) exp{i%(k + —;-xn - % - A)},

Ho n=0.N-1- H A B—EENEK (0T E
e MESHTEES) » UK

Je(n) = py(n) CXP{i%(k + -;—)(n - g + A)} ;

Ho n=0.N-1 (SIHSHRERSHEZ M @5 EK

GBS REZEGHBREH co WEZZD
RUBEaTIHIER  BEFRESEBEPCEDS —RIE
RHBEERERST WREFERENHEZEL -2 K
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(Bk) ERCEESMTREZTER > AB > A HED— B
H Ok MAAREHFERE h X () L XEBE - £—6 T
oo T EEEHENEREERER (X)) BHEBREN S AR
ERERE MEZ THZFEREEEHEETE (k=0
EZ Cow' HF Cow RRE) ZREBEF - B MR # L EHN
o R EFESHBEESAABE (k=Chi, BE M-1> Hd
Chigh /N M-1) REBZH -

FEEZPFR > REZECEHERE co WEZZ S B
HEZTITR: FREREEFASEMELEEBE Cow &
M-Ciow ~ B (Ei) Chign B M-Chign Z 3T K& B IE B 28 -
%3 B wBa Ny R e E L R e
BBHEIOMEEREES WS> TU—FEHHEH
EZHAMTZEECEF  HPFHEHEEES (F
m- EHGREXHEMELANEBEES) TEREXTEHEHSB
B RAE > HHEPEWME FHERS S EEFRMNERE
HEEFTEUHE —BHERLPCEITEHE S BABR =
TE o

REBE-—E—PLEHE ZAOWMBRESRETEHRAZE M
EortriEEas hTMBE—BMAGHESE M BREFEHE -
AU —HR# M BEERGESE M @ RERESE > WS 3 8RN
WRBEHEES: EBERTHUSEAXBREM BN E R
WME)RBEHES - JU—HHB M BFZETREEE R
e B B9 R A8 15 (5 95 8 N EL AKX (upsampled) > HE & K IE
WKaBAHEHZE M EGRIEESN M E %S 88
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B W RESERES —REERE -

RS -8 RET-—EBEEATUEMAMEA
( rounding ) #: fF - # BT ( truncating ) #& fF - ¥ &
(scaling) R fF - REUEEIEIE - RBIMERIEM E R 1 A
R EEFREEEE R AR EERBELEER p(n) -
HEBA - BB MR RIE - RBIEREZ A
ERTITH -

HEREBRRB ISR ARETLE TIBRIET Z A
— B fE BRAE SR 20 EAEKGCE - FR 19 BE M
BB I8 EARME - HRN 17T BERLE - R 16
BB E - %0 15 EERCE - R 14 EF KRG -
SR 3 EERME - R 12 BERGCE - 2R 11 EF
WAL - B 10 EAERGE - 2N 9 BERMLYE - R
8 EAEMME - N 7THEERMY - HH 6 FFWAE -
SR SEAERME - 2R AEERGCE - 2R 3 BEE R
BN 2 EERME - SN | EERCE -1 EE R
gﬁ o

FERBEBRBEIEBERETES THREFZF
— B E BETE SR 20 MANRCE - 2R 19 EHE KL
SN 18 HARME - ZR 17T BERMLE - R 16
EAERME - %R 1S EERGLE - FR 14 EERME -
SR 3EERMLE - 2R 12 BERGCE - 2R 11 EE
WAL H - HH 10 EERMCHE SR 9 BEXMLE - 2R
S EAEMMBM - 2N 7THEERGCH - 1 6 HAE M6 H -
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RSEERMLE - 2R 4EERGH - Z10 3 EF RN
CER 2 EERMCE - ZRN 1 EERME -1 EE KW

B/ OB W

S RERBRUCTMRBFTEIHZEREERRFK
BHy# R E (up-scaling) =i R & (down-scaling) - §%
MRBREFLETESUNREESHEENHRE M #1721
RER (%) fRE "TRBZERER (H) BRE MK
RN SHNBAGRAEZEESHENOR L L@ A g

=

=2
ZANERETEEUNNHER 2 MRAKER
3 NIREFER 4 PMREFER 8 ANREER 16 - R
HFER 32 PNREFER 64 NREER 128 - NRAEE
256 I —RBETZ R - ZFXANMKERETE—-F 6
FRHAMEABEERBEREREIAERERRE TS
6 - THETH REMBZRESFEOTEMERE B Z RN
RAREEHBRE HP RERINEREK -
ZENEBRETLEGUNRHER 2 MNAKER
3 NREFER 4 MREER 5 PMRBER 6 MR
FRT-/DPRBER 8 NRAREFER 9~ NREER 108
—REETZEIR - ZEIKERETE 5 R B
AT SFRBERERSMEBRZREESFRBBZANAE -
RBE—E-FCBEE BRUT—EHEE M HEES
LEBEHM o BREESECKZFRESBREN ARG b
REJFESTEFE BB - K (B) B A ARl
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BT E N B A RS - %% M EEESLET
UERAS SRR EES  EZHASTUREGEAS
EaA® Rk (R) EE%HES -

RES—HY RET —BESLBEEHEEREEN
M RESEETMBENERHERBYECERESERS
Fg - ZAEEETHSE  RBAHEDERs 5EM
RE—SAF/ARBERACSSNEKES RHEES
PRI T — ARG DUE S BB E X
A LRSS RESES. - k4 RET — &
BB B R O B B KSR R (E B T B B Y
EHBEECEESEAEREREASNEREEE R ERHE
W Hg - RAEBETIHSE  BBAXGIEMRSZH
BEMBRE -/ ARBESEZLE AR BEE S HEE
BEERERESERATAR CHZS AR WEEM
G EREENEC RESEREE  ELERBSE WK
% BR 1S B B 3% 5 (2 5% 0 M R0 2 — M I O 1S 5
ENAFE IR EREE RN ESERRR L ER S H®
B 5

REZ B RUET - BTERFETE —HRBAR
WEE-—LRENEHR RS HPEAHKEEREBAX
e R B T R T A AR B (BR) B AR 3T o il g JRA
U BR — 4T U R

HAEE THEHAGARRSGAXGTERNAER A
o EMBYTE AL EEZS HE R R KA R
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R P cBMEBRBIZCZE T ERRARZ BB - It
o AIEEMEEAENHAFERIHMAEANZEZ T ERRZRK
ZFTEBE THTLUEER G K P HE A E R
MERE -

[ = f B 5 0 )

E2EAWEMULBHEFRRAEEZ HFRBHET A&
B EHEWET

1B R — WA B TR A RS

B2 ETR MR E YRR ERERE > LR
EEW—BERESN (R BHE) BEEHED 2 XA
B RRRA B S

EIBEERENEFY T2 —HEE

% 4 ERHEARES 64 BER 319 BANMB R KT
S 1 — {5 T TR R U B A A — MR e B R
v —REEREREE LR

%05 [ R TE S M HE WP R R W R A R
B R & S 2 — BT o

[F= i 7(0]

BMEATE AR HCETNERAREE AEF]
TR ERMCRESEUAA BB RSEHZE
ite B G B o JC H AT R B B O FE A R IR R — R AU R K
A 0 e 5T — B B a5 A & Hofth 5 & -
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FETFTXF o BRE—SF /& KIE RSB EE R
HH  -MEZ BRAPEBEA-—RBHESFERKN BRI
BRNE - HUBEESEHZHEA L EE AN HFE
He M E (M Z2RESRES@E) 1769 8 AL E K & 5 K
o MEMNEES  BESALEBERESECME > F2
B “Multirate Systems and Filter Banks” P. P. Vaidyanathan
Prentice Hall: Englewood Cliffs, NJ, 1993 - & i F — £ [q]
MAR > RBZEESEBRE —oWERSHE - 2o IKE
WEEGEANERSR M EEJBHER XETE R
ZEWH  ZESMBEEBFHERARE Hi(z) > Hf k=0,....M-
e ELA—FHE M B E REFEIET - B0E K HE#&
AR R REEMBERN - At BEAEXREATH

—RBHEMCRETRARBERAGHNE —FHHE
MZEAHMER - -cREFESEBFELERBATERSHE
—HEABHER ZEEHBEESHETE Fu(z)> HF

# 1 B AR M EEERRES L — e AR
B A BN RO W R A - AR S 101 BB A B X(2)E &
RIEES Viz) BEREHER VBRI EH -
B RERZEYR - aREH 102 BEEEE VB
#A G BB S X(2) -

B OVO)BEHFE AT AT EBER XK IE L X(2)
B MASBAYERE  USRETHESENTZER
M —SE A B RIS R R BT % A R IR R BREE  E
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FTHIEERXREAFTNEN R NBEMEREASE KHTEXERRF
T Y AT DA T 5 AR B Bt 3R 22 T RE 2 HH Y 3 A0 A R OIR 1B K
HEEWNRERRE -

BIEE 1 BRI RIS > 2 IEEESE Ho(z)103 2 &
H &R T R FR

Xk (2) = Hi(2) X (2), (D

H ot k=0,...,M-1 o th % 78 5 3% 2 W 8 5T ( down-
sampling unit) 7 M EL 5 104 28 T T 5 & 4 ¢

M-I M-1
1 1
V@ =2 % XMW= 5 i M M, @
/=0 =0

Hp w=e"™. i BB NI ETHRNER 105
et T TR

M-1
Uk@ =Vie )= Y. (oW, )
=0

HA#EHGREKS 106 GEHNGERIBEMRRET

=, -
) M-l M-1 | M- ) ;
X(2)= ) F(Ug()= D, Fr@)or 2, HyGWOHX (W) =
k=0 k=0 =0
4)
lMFI 1M4 ; 1M—] /
=27 2 X@WD) 3 HpGW Fi(2)=— Y. X(@W)4(2)
1=0 k=0 /=0
H o
M-1 ;
A(z)= Y Hi(zW')Fy(2) (5)
k=0 _
861139-1 -17 -
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2% 1 HHEDE XEW)zin o ARG TRHE
X(O)EHHFEBO @ AEL X(zW')E ¥ FE K 5 6 19 25 8
Az FTRER M ERSOHET - T HFERG) RS

B F

M-1
X(z)= M{Y(Z)A0(2)+ S X (W )Az(z)} ©
/=1

£ F 3% (Right Hand Side; 78 RHS) Y i & M f0 5%
B EAEENHEBEZIREN DB ENHBE > IR
Bl > FIH H(z)k Fez)BBEEZRZMBAEZROESF

> = 2T R

M-1
X(z)=—X(z)Ao(z)——AIZX(z)Z H(2)F (2) = X(2)T(2), (7)
k=0
H
M ]
T(z)—— Y. Hp(2)F(2) (8)
k 0

THREEAEBERNEERE - FEAG) L - #
H(z)®% Fu2)E > T@AUBREHELEERRELRE
EEZPFd  ZREERIBEEARES " EENEER
# (scale factor) c ¥y DK A LE > JFNE] ¢

T(z)=cz™”, )

EHXERAREAGEL(HME B T K-
X(2)=cz’X(2). (10)

mETEANOWBZEN CRESEMBEAES TRE

861139-1 -18 -
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g (PR) ik - MRAAKRTERMME HEX(10) HEE
e 7T AREANN0) MZERERBREC T EERE
W FER -

ETXH BHRAT —BEERVRESRETITEE K
WK asHZHE - MO E RS EGR S L
AEEHME EHRZIABAWEFEVERESRS > X E
DATEE A h(n) )k & B K S fu(n)2 8 2 X H K
W BB A po(n) > JRENEZF MW IS h(n) K& K IE
AR f(n) 7 AR

Jr(n)= \/_po(n)cos{—(k+—)(n % —Ag—)}, 0<n<N,0<k<M (12)

Hf M ZZBESMEZBEEH - H N 2R EKS
f& % ( prototype filter order)

bt RS OMBESEELETEHMBESR AE
B EBERBEATEREER - LU—FHHE M EZEREBHER
A B AR o T BZ R AR MR R SRR o R IR AU YR U A% Y
BWME ZEKSHITER - GEDZTEEEZRK (FE
f£ 35 A0 USS5436940 MRt & By P 88 i Bt IE & 5 5 38 ¥ &%
(QMF) #l) ~ s —%EE®E (PR) R# - PR RHHW —
#F & H. S. Malvar £ IEEE Trans ASSP, vol. 38, no. 6,
1990 % * A 3 X “Lapped Transforms for Efficient

Transform/Subband Coding”H # — FH FHEMRHZ FE X E

861139-1 -19 -
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M 88 #. ( Modulated Lapped Transform ; f§f§ MLT) - {&
GG EARA N RS MBEENRKEER N -
ETENEERERGTERE T BERARE  ALH
17 T L0 3 B A8 5 B I o8 52 AN X 14 495 8 8 55 A R 6 R 60
BB R B o 7E SR BURR A o JF B9 FR B A VR W SR A 3
R4S AHEEER (PR) 1L 2 R - EP08T4458
BERETHEE AN BEAREES R EEERAS - A
M0 B 7E 58 3 B B SRS IR 2 B E o BT L% %
B IR S B EE U0k R g ch B AR A U R SR G AN T IR
Mo HAEE HBEELNEERLERMEAEMG  RE > HE
FHEEEENR AN AR AEENHETE - B—F
T B R S A AR A o JRED - kB U 5
L 45 AT 2 A R T kB B AT R - |
B R R W EE RS W55
BRSBTS RS RS

hk(n)=ﬁﬁo(n)cos{%(k+—)(n—§+£)} 0<n<N, 0<k<M (13

- 1 D M
ﬁ(n)=\/Efo(n)cos{—ﬁ—(k+—£)(n——2—i-2—)}, 0<sn<N,0<k<M (14)

Hbhg(mBE foMFFEEES No B Ne ZHHESE
REREES  AEDEUREEERKCHMIEE - ERF
HEENERT TXPLRRWAZXMEEARS TR
SHRENEMANEL Y R RED

fo(n)=hy(n)="py(n), 0<n<N,=N,=N (15)

861139-1 -20 -
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Hft NERUEK S po(EE -

AR FEEE o 1R R AR M o e B R Ik R BR G AS
W ATREE AR BT RS R R B U AR TR
AH

BREXHAEN - EAREET - RESEREEY  H
ToBWAELEHRGE H-HENBTYERAREHR -
AEH - HNREKSEETHENFAANEITHCHEEXE

- BCAE SCH o DR R U #s IE G R B 3 AR RO BB R R 2 4

KER MBEMANEERBEEADE - BB HER
mw&u®¢zﬁﬁm@<mm,ﬁéagbg>’u@

i

ey AREARKSHPTZETERBEZIES - R
RERXRBETEAR  FTEREADEOEBHL S  KinH
HHERNEIEHBEHMBANEBRZAINEZE - Bt - RIF
EHSEZEREGTRABREETEFHBE -

A AERGR R A EEERFABNERIRENE
BHASAENGEH WERITEHRBENBR - LMW
FEILTARRZ S IE S h(n):

h,(n) = po(n)exp{z—(k+—)(n——§+£)} 0<n<N,0<k<M (16)

oo ez 5 12 20 A B AT SCAH B B R BE o WO BX 4 AT IR
Was B —HEBW M ERERERESEE P EH
MU EZHENHEE CFE U EES - TR —EHE
MAGY  WHZMBESHEHZBLHEBRES —HXREFE
w0 N E B R E B SRR A B AR E# (Hilbert

861139-1 -21 -
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transform) - FRE 4 WS RE N KM Z B % & 5% 37 2 X

WEBEEINERERRZINER - HIL > HREE

BEERE > RS 28 2%ERERERENK -
PAHHRZ AR GZEERBESLEMHE T A

fi(n)= po(n)exp{z—(k+—)(n—§+£)} 0<n<N,0<k<M. 7

FEAMOR(INEBEREZ AR BEESHECBEHERREK
B - FERAEEFRERE - Eh C.REAHEANU)F RERZK
Ao EESRSZ—ER > H S, EE B MHEI®
(argument) WIEFARZ —EHE > SEEAR C+jS. 1Y
FRAXAOF R ZEHE S - EELEEH - k ZIEK5
(row index) H n @f7%& 5| (column index) - Ml -
HiE C, BREFFEARNNFIRACERERES > B S\ 28
FER W ERA#cER - af B AREANANERRE CtjSs
Ho k 27%5 > H n B2 R5 - KBAGHETE x
B BE TRASE®EEH v

y =(Cs +jS¢) (Ca +JSa) x =(CsCa -Ss83) X +j (CsSy +85Ca)x  (18)

MAREKXNAYFR > BEHRTSEEWE  KEKBRK
A EESAcEY  DARKRE —ERHE S KEE
cHEE e SREH IR -SBZASARESEREREX
EREEE MEERWENREXAB XM EFHERE
R EEEERM B FHNESZBECEELS
FEEBRASARMRMA T AN B RBREABENRADY
ERTITHEMERACEREME MEZ2 HEHAEHERA
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ul

ERF  ATNEEOERNVERT D  MREAEHRHAS
I\ R B E R

ARZEEUAEARREHMRDEEEEER ARG
oo MHEFEERLHEE 2M (> FHEARAREE
RZWHEH) @ BRFAHERNEHRNS > MEBR
HBEGFRLL EREXRFEBREKS (QMF) HK—TXE
2R -

mERE REEHHAEAREESENETE - RESEE
BMERETRE—8%  FHit ZEESEAREIEHE

- HRBRETEHBE  UZEEHAZAEEHAE
PERR TR 5% (BRIE ) A A& HENHEBEBRE -
el LT SRR o k& IR R E

hk(n):po(n)exp{i—]%(k+%)(n—§—A)}, 0<n<N,0<k<M (19)

LA ke

fk(n)=po(n)exp{i%(k+%)(n——§+A)}, 0<n<N,0<k<M (20)

Hefh A ZEEWN (JERE) ¥ % - H R F
oM EZ2EEH N ZRUEKSRE  H D BRHL
B - MHEEH ANTHEE > TS EAERERNINRE K
WEadcBRM (K BEEREEHEZEEH)

FrE—HERERERBESEEMNATEZE > KBS
Fim mH s et W s M 2 vk - ATAR I3 ¥ 8 B3k ¥ 7 R Al
TR AR o T RE QU BE A — BRI BB — 18 B BUR B F R

\..
[aid
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BB R EmESRESHE - ARSI RS RIEE
BECEZERLBEESTUZEAEAMNKMERAG - RHEHK
AR ZFRESENIEHABEEREN A
Wk AL THAMELERSENRETERY
& oz S8 UM o L Ah o B A IR B R R B R O A B
RV ZERESHECHRBERRLTE - LEZH  REH
EEUFAEX W RS THNEENSHYE B ERLE
BBy MAERE —EHBHERBAGRZIE LG
e

FETIXF - Bl - EERAERESREAZT
%o REKRME WEEMEXEZNEE (FH > B
HEBRREBELAXENHES  BOEBABOBRE - KD RH
FESE ~ WAMALAE - & (H) BARERE) ZHRET

llll

ETHREL - BTHENREESE p (B EL - - EHE
BIENBELE—R - ETXH - B —EEHAER
W R S EBIENIE - R HEE BTG
EEBIERENSRASR (FHE) BEEALEEX
E]/\] o

HEBHERG)  BHEE (N EREH 2 2 B5
2

Z{Re(%(n))} =XR(Z)=M. Q1)

B MEERTHFE ()2 z B - 5HER
4) BHRETAFTOHBEEEWERTH 2 Hin
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@=L S L xaw! -
A=~ Z 2(X(zW )4 (2)+ X (zW )Al*(z)), 22)

Hor R ERXM - B AGES x(n)EEEME > /RE0 > X
s (zWH=XzWh - FEFREBEBZ2R > TEHHFEIQOHET
BT

-1

Xp(z)= ﬁ X(z)%(AO(z)+AO*(z))+ %(X(ZWI YA (2)+ X (2w M _I)A[*(z))J=

1

MY TN

X(z)~ (A0(2)+A0*(Z))+ X(ZWI)';‘(AI(Z)*'AM—I*(Z))}'—' (23)

)

It
—

M-1
X@MM@+§}X@W6%@J
1=1

o

Lo

\

. 1 '
Al(z)=—2—(Al(z)+AM_l*(z)), 0<l<M (24)

EeREAFTPHEHNERIERE - T E HAEAKXQCHE
v
Apr l(z)—l(AM 1(2) + Ax(2)) = Ajx(2) . (25)
HEms  HNRNEHERKLMS

Apg-1x(2) = 4 (2) (26)

FABEAEALCHE LS

A(2)=A4(z2), 0<I<M. 27)

il GEA23) HEEAEXXCHCEHE  HAE
H o amWEHLD " ER " TEXEERERMIKAR
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( Dirac) IR » JRED » Ao(2)BITE B Ao(z)=cz™® - B4 -
amn(MB BRI HLELEZE > B AM/z(Z)/\‘ﬁﬁ%g » H
W AW SEBERS M2 LABE TR

Apg—1(2) =—-A4;(2), (28)

KMBEEBRERAME BEAGERNQ6) BEEFH
B ai(n) (HF 1=1.M-1) LARE HEHREXFRE
Bas (QMF) Rifid » HENQORA T UMEM - kL4
a (M EHLSLAEFZ - KALTIKE > av(n)EH
MOBWAEFESE

EEANBFHREESIRECERIE D HEZ
Bl ARG HBEESMERREBFTFEAZEZE - WHIAT
it WE—BREARX B RSHEPCHENE R > IR
B RSN/ ERRARER —Fhak  KHEXZEHAE
HMEKRBRELRE - H#iL  ZFTEHDERLUKHLZ
HAMEEE - R B & A F A iE 2 R F R R AR

ER > FTEHEBHEBEBOZERE RN - KWIL > @dh
ERPCHBITREIEZYN BTEWLERK > FEE
Ep REBRSEERRERT@ R — WK HME > FATA
TRFR

r=1 ,0<k<p

, g
_ ’ 29
Vie(n) = gk vie(n) {gkzo p<k<M-I )

55 2 [ R R RS AR OB AT K & RTE I AR 2 8 S L AR
RERE - 5 2B R E o B LLARE 201 & 202 R Z & B

861139-1 -26 -
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BEEEE Fra(2)k F(z) - WEITXFTd - HE-—@BEZ
REFAEKEN - EHRBRSR A HERESR -5
Lo RFEHRBREES 201 K& 202 5516 H EN & E KK

28 203 2 204 -

£ 2(0)E PR HE T E S Hoa ()8 p &
CORED > DAAREE 211 R 213 8RR Z Hp(zWP)) DIR PR
B 201 K 203 R AR AR Foa(z) - B H - R
211 fE R B R I IE M WK & Hoa(z) 0 HAHE 213
RS R B R ERESE Hya(2) - HREBE pw
BB FTDLEEREKSE 213 BB IEHARRE - If KM
EERIERS 201 R  -ZEWEBCBREZERE 220 1
H—ETEZHBHEIEER -

FEE 20)E T - RHEH H ()R p EFE (KE
DLACHRE 212 & 214 $8R 2 Ho(zWP)) DIRELAR SR 202 &
204 FERZHENERIEKES Fo(z)  HRNEBH p WH
2o FULABERERS 24 DAMBIEHERR - B E
BE 221 IARTNH-ZTERBEIEE  HEBEEKEERE
B RMENBEZLNHAE  RBRTEBEE ZLEERESE
2(b)E AR B9 ¥ A Hp(2WP)213 B Fpi(2)201 BY R
FEMERCEEMENRE (- BEE 220 ZBEHEK
WEEgE) - AR IR EN —RXABEREMEF
CEEXTRHADHEBE A TEMMEEEE - Rl > EFHF
oot (REHK) Wikas p @B EE » WIS p-1 5l
RMZEBEREHGERTHREIRES  BEXHEE D

861139-1 -27 -
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W EE e E R IR E R B ER -

REREEHFASEXNBESER  EHEHHEZ2RAEHK
EERERNZ  Hib > TEHSBHEBKRT - JRE > HH#
AR 88 Ho(WP)E EHEN G K F(z) it
HEEENES  HRFRALERESERRFERF/ALES
B - WTEAE MR A E B o BT E 4 A E B H BRI YR er 4E
B IE 2 IR -

Hit > MAEFHEESEHFAZEESERT > #RE
EhEREESHEPIPEBRTFIFEHREH  HERT—TEHHE
B TEFEFRAMGEWERNBESRDAZMEEEERN - #
ARFEHREBEILFEHRBERAHAE  CGEFeHDEMD
ABELGHFERENEREXRBECHSZ - Kt & F
EUE—EEEEEE &ML 0 5 RCE R R S
ZERE - BEIFIN—HBHH  WUHFHASERELERERLR - —
Lo i F 52 FE A0 A% M AR #] ( linear programming) % - f
% ( Downhill Simplex Method ) B¢ & fY M R &I E 89 5
T REMIEREREMERER E—EHHRAF EEE
Rl g a—Eag FTHESEBEREE > REJRHE
PEACEEEEWEEMECHAHKREARERBESERHELZ
—FAE e Rk FRHE - K (step length) B FIE
FHRAYE HEEZERERFR BIGIZECHEEH
/AN EEBL FEBSHNEKEBEREAMAEREEER CE
— S Mg - 528 W. H. Press- S. T. Teukolsky+ W. T.

Vetterling ~ B. P.Ff 3 A “Numeric Recipesin C, The Artof

861139-1 -28 - e
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Scientific Computing, Second Edition” ( Cambridge
University Press, NY, 1992) » KZEHEF LI HEZER
itz -

HREMREESOREAXBEABRELR /ML (IATM) T
> LT AR W EN B ERE

e (a@)=ae +(1-a)e,, (30)

I

HPMHRE co()EHMEHRE o REBRE . Z
JOMEREFD - RIS AEBALE (JREN > ¥ z=¢)° M B ) L&
MABEAN@QHNAFE (RHS) 2B —HAKBEHHEUT
AR TAHNZEHAHBNIRERE ez — 2 W

AT 2
=TI

do, €1}

Ao+ " €7)) - Poye™0P

Hff P(o)Z2 KA E RS KRB ILT (stop band) #i[E
W—HEEHEEH B DEHERRITE - EZ > P(o)
WAL T FTECEARE AR —BECEET > ZEBK
HESREHRRE o W —HEZKRE SR —BEHRMERHKEM
5 ABRACHEFLE TH

e = % | ‘Ao(ejw) — P(w)e~ /2P  do (32)
ARZEERH PORZEERTEE D EEEEEE
CREFCBAZH A HBEERER P(o)e’” BE B EE K

B8 e
S EME EHAEXNQ) A FE (RHS) B5%

861139-1 -29 -
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SHEBE (K AEAQHZEZH) @M AT
HETERED e NEEEZEH -

1 M-17 o )
¢a =7~ > HAl(e )‘ do, (33)
12l g

HREHERAMS > EXAWEARR T

1 M-
ea =Z—- Z

4 .12
f ’A,(efw)} do. (34)
I=1 —x

—

MBS AAREE - FABEEES p(n)ly — & EAM
ERFOUERBEFEXNQCOMREZR /ML - AR o A
o 43 B0 B 0 B B B B R OB R R AR OB R BRI K
oo HEIM I MM o B & F &5 EREKBER
e MEHAOMPXIZLSHE olf » HFERBEFABEER
% e, IRZEZYH P(o)k D ARFKEZKFEE KNS
po(n)Z EIIZ WA & » 7RED - AR ERT KB LR E
LA Ko B 2R 57 %E RE B R AR AT B -

MEBE—FF WH - LEREEKSEEE KRERT > #l
W BE4MuEESEABERERFTEAR - AL &K
HHREGEBEREERENEADR  BRBUKELEFF
BEBENM - ME  HHRBELREESEEERER
% M5 A D o DUGEE £ 7 £ &£ AR P E &N
e —HBRE .- L4 TR - L EESHBERER
ZoMBAPERECEFNGTERMEE -

REBE—FF R TILEBRERERERESEERE
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EREAZS—EHE (K —&RiXFAZX) BEREHT
R—RAUEESREL - EZEBEHMEEHE YR EEB
RENELEESNRERMERE - AW > BT #tsz
ARBBREBR > HKEBEPRIRIBOHEEZ FEIH
BAHEBEERBEEITEHEBECZSHE - At S &xE11k
HEZWWHEBERERERRS EERNFTE S 8085 85
ANARPT L ERZFHBOR /MM - BT IHE M —ME > a8t
HE D EBRAATREIEREAL ) THEHEHERERES
HEAETEHEBCHBHEWNTREL - B—HE > B H
HREEREESEEMBERN —BRERRPBEHRE T EHB
A BHE - FIALBES > EBEEAL > THIHTEA
BHEREENREE &R HERDOAKEHNREE &S
ZCTE Ay M R M IR B VR R AR A& L -

FEEFRHEFHENRESHBEREREZL —RELWL
ho BEHBERBESTELRCH - HBEEAEAGHZ
I=M/2 18 - E&BTF > TR GEANCHZEE P(o)FE
REEE -n/2+e B n/2-e x —BAUREEH (Hf e 2 n/2
L) cLEBEEBRKETWHHEREHE  EFBETZ
o RZEBE PR ERE > REAAE - R — &
Hld > HE-n/2+e £ n/2-e EGEEFERXNCHFFH
EHREH B RERE U BARMERERHE -« E cME
Pl B HE B ZERE TRYEMARE k=0,...M-1 5+ HEW
e e FIRFADIMBI XA KR ERSFZEYUMEE
EEFE A -

861139-1 -31-
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ZERErEFREER—SEARERF HPTEBMNMEX—
|8 K

ERTRP R IR po(n) (n=0,...,N-1) ~ HE
LiE D BEZHE M- RERFHNENEEZHHE
= EE B E hiCut DAKINER

loCut - # R ERFH & W HE
Ho2BERET  #HZERTEMAEEEZHE L —E -
FRLPEHEERER  ZEREFEE TIT R -

1. BTHIZBEBTFREZ e  FATAMURE — & &
Z P(o)EE T HE(32) ¢

: M-l . .
Ay(e?®)= > Hy(e!®)Fp(e!?), 35)
k=0

Hot Hi(e/)E Fu(e)DBEEZERSBRPF A S
ERUNEAHMBAZ SR N RESREUELENAITES
B 8 h(n) B fi(n)Z DFT i -

2EBETHIAYARZHNELZEBOEBE EHLRE

e.> HE T ¢
M- 7 .2
1 jo
€aReal =g Z HAI(e )| do
l=] -
1#loCut hiCut, , 36)
M-loCut,
M-=-hiCut

HfGUTREAE A

M-1=hiCut — jo-2%

4= Y Hie M))Fk(ef“’) (37)
k=loCut

B H(eYE F(e)R2FAFRRANEAS)MEED
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AT RGE R A h(n) fu(n)z DFT 8 # (78BN > £ 4
il & IR B % h(n) Rk () BEME E&EZ 2 §
i)

3HHRIEEZHDBIZEFEmMMSEE TR

T

1 Y

cacpk=5= % [JAE™) do &
27 J=loCut,

hiCut,
M-loCut,
M —hiCut

Hoh ARAQHOEHE 4(’)» i A()RWEFH -
A (37) HEF H(e' )R Fu(e!)RBKE HERX(19)E(20)
f) h(n) R fi(n)Z DFT 4 i -

ABE % DUT 2 B BRI A

€11 (a) = ae, + (1 - a)(eaRea/ + ea(.‘plx) ' (39)

A RT 2Ol ke MR IE M M R EAEREE > WE
AEHBEBRBCAABRIBRE  BIFI—mEMH
WERERILE - -BHWMSE  EEXE-ZRTERF BZERMY
WEGERBERAEREZHY e WERABEZHA - FHX
— H K/ (step size) MPRFEZRABEZ T AE HRHK
TR A R - R E W S Y AR A R
FREREASRCEREY EEIEF BEICHEER
EALEFRBEZREEH eco WR/NER L -

BIBEPLU—HER 0z AARHEEELERFZ
—BEH - BE—Z2BRESEK 01 REFKRECESF
B8N TEAEBESEHELTE D 2B EHEHK

861139-1 -33-



201511468

# EEEESRECBEHRE M- FARESFRBZHE
N - EEREFHRZINMESZE o URBEBELEZ 2 H
( 7R B0 > loCut & (8 ) hiCut) - fE—# kP EK 302
b BERRMBESEIE—MHFRE-

R WRERERIT 303 o A B R B IR B A BT %
BEMZIFBEMREBFREE - JEGHEA(BS)E
BEOANEAS)WER A REXNCOURATHS R - £ K HE
EBREREHET 304 > JREFTEAA)E(AS)EH
ARACORCHMREFHBREE e, ZH — D earear ©
4 EEBEABREREERT 305 > ARG HEN
(INKQOFEHAAFEAC)MREHEBREE ea LB F
5 eacpixc B ATHEASEAXCIHOMEZFET 303

C RBOSHERAREZEBEEHE e

e R EAET 306 FHEBURERBFNKENL
A DUERVZEEHHNE - B WS > 7L HEH R
HEFERFRHNERERZ AN REZE & E — g
EABE G MATZZR MEZ TRESFSEHZEE

B —TREARPIEZFRIBRSRBIHERS
i e
MEBREET 306 PRENBZHEDMARAEEERIRLZ
Ao RIRERET 307 RECHNZETZEHEHENO & /ML >
AEBEELMEFRLENRS R 308 5—FHHE > WRFIHWE
HATHZHEEME  MEEHFET 309 FEHFZFHEYEK
BRY - T UZBEREN TN L —HESTEEUZSF

861139-1 -34 -
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R MUTHIEREZEN - & B EHERTHY
FAUBRSERBEFBFEAFELETREZREET 303 &
MALBEETEZREAERFNS —&R -

MAEME > ARES TR LR CREREE — & E
MEECEEEA KRR ES AU RBERV S EEREE
(JRBN > St EEBESEMEMRE (H) RIELXE - FA
R s WA RBEF B84 HES 2 EE - FE R
s RMATE - & () FEBEEROERES) mEE
e FAERESE R ATERETEBETEHI LS R
KRl —EEHEMUTEENLEENEZHE o B
fRICE D HIEHHMEHH P(o)  WEHRE N- BEHHEM4
HEHBE M- DIKHEEERE S loCut~ hiCut 7 — k2
oo A B FEEEEHNREREECHREERZRUR
MOERRBARBIZRECEFCHEBEREE - K
AR EEAHOTEERSE  HESOEBBRME -
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pb(639—128m—n)=(—1)mp0(128m+n), 0<n<l128,0<m<5 (40)

- PSR IR ES x(mEBMIEEERE
ZHMNRRE  UEE4AEARE 128 v — | &
xi(n) » #1F K TR~ -

4
X0, (1) = Zp(’)(128m+l)x(128m+l+ 64n), 0<I1<128,n=0,1,.. 41)
m=0

- RER ()Rl —HBER > T H TR

127

v,(n)= Zx,(n) exp( J —(k +—)(21 + 129)) 0<k<64, (42)

H o vi(n),k=0...63, B 5 R E 5% - R E REH
AP RE TREES n-
- ARITBRBREFFVNIESEEMmMR2LESE
HENEAHB a)MERZEERBEXRERE
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v (n)=g, (v, (n), 0<k<64. (43)
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BEE > WM ARTR

1 & m . T l
u,(n):a;Re{v; )(n)exp[]@(k+5)(2l—255))}, 0</<128.  (44)

HOEE o AR — e G BR R G 0T 3 B B ( Fast
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(45)
0<7<128,0<m<5,n=0,1,...
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D=[319/2]=159 > R EF[- 3R E H 5 #HBHEIL S -

K1 —64EE BIEEF R WB 25 fRE

Pyin) n Pyn) n Pyn) n Py(n)
0 -7.949261005955764e-4 | 160 ( 8.968337036455653e-1 | 320 | -1.210755701624524e-1 | 480 | 4.764720830452409¢e-3
1 -1.23207432814543%-3 | 161 | 9.023985431182168e-1 | 321 | -1.185237142283346e-1 | 481 | 4.666469548192818e-3
2 -1.601053942982895¢e-3 | 162 | 9.075955881221292e-1 | 322 | -1.159184450952715e-1 | 482 | 4.565946029127366e-3
3 -1.880720409470913e-3 | 163 | 9.124187296760565e-1 | 323 | -1.132654367461266e-1 | 483 | 4.463150894014690e-3
4 -2.397504953865715e-3 | 164 | 9.168621399784253e-1 | 324 | -1.105698782276963e-1 | 484 | 4.3581 50755039186e-3
5 -2.838709203607079e-3 | 165 | 9.209204531389191e-1 | 325 | -1.078369135648348e-1 | 485 | 4.250967471708103e-3
6 -3.314755401090670e-3 | 166 | 9.245886139655739%e-1 | 326 | -1.050716118804287e-1 | 486 | 4.141634861746089%¢-3
7 -3.825180949035082e-3 | 167 | 9.278619263447355e-1 | 327 | -1.022789198651472e-1 | 487 | 4.030165355928349¢-3
8 -4.365307413613105e-3 | 168 | 9.307362242659798e-1 | 328 | -9.946367410320074e-2 | 488 | 3.916597675997815e-3
9 -4.937260935539922e-3 | 169 | 9.33207522298647%-1 | 329 | -9.663069107327295e-2 | 489 | 3.800994685405442¢-3
10 | -5.537381514710146e-3 | 170 | 9.352724511271509e-1 | 330 | -9.378454802679648e-2 | 490 | 3.683451012833619¢-3
11 | -6.164241937824271e-3 | 171 | 9.369278287932853e-1 | 331 | -9.092970207094843e-2 | 491 | 3.563914929838276e-3
12 | -6.816579194002503e-3 | 172 | 9.381709878904797e-1 | 332 | -8.807051083640835e-2 | 492 | 3.442490007998456¢-3
13 | -7.490102145765528e-3 | 173 | 9.389996917291260e-1 | 333 | -8.521107266503664e-2 | 493 | 3.319256438897666e-3
14 | -8.183711450708110e-3 | 174 | 9.394121230559878e-1 | 334 | -8.235562752947133e-2 | 494 | 3.194250476422174e-3
15 -8.8949300513‘794986-3 175 9.394068064126931e-1 335 | -7.950789957683559%¢e-2 | 495 | 3.067525877056119e-3
16 | -9.620004581607449e-3 | 176 | 9.389829174860432e-1 | 336 | -7.667177989755110e-2 | 496 | 2.939139106182801e-3
17 | -1.035696814015217e-2 | 177 | 9.381397976778112e-1 | 337 | -7.385092587441364e-2 | 497 | 2.809151898728351e-3
18 | -1.110238617202191e-2 | 178 | 9.368773370086998e-1 | 338 | -7.104866702770536e-2 | 498 | 2.677703006241942¢-3
19 | -1.185358556146692e-2 | 179 | 9.351961242404785e-1 | 339 | -6.826847016140082e-2 | 499 | 2.544830774162231e-3
20 | -1.260769256679562e-2 | 180 | 9.330966718935136e-1 | 340 | -6.551341011471171e-2 | 500 | 2.410617950987095e-3
21 | -1.336080675156018e-2 | 181 | 9.305803205049067e-1 | 341 { -6.278658929544248e-2 | 501 | 2.275190768887402e-3
22 | -1.411033176541011e-2 | 182 | 9.276488080866625e-1 | 342 | -6.009091369370080e-2 | 502 | 2.138586519570023e-3
23 | -1.485316243134798e-2 | 183 | 9.243040558859498e-1 | 343 | -5.742919825387360e-2 | 503 | 2.000881763033976e-3
24 | -1.558550942227883e-2 | 184 | 9.205488097488350e-1 | 344 | -5.480383115198150e-2 | 504 | 1.862161137529843e-3
25 | -1.630436835497356e-2 | 185 | 9.163856478189402e-1 | 345 | -5.221738078737957e-2 | 505 | 1.722850651410707e-3
26 | -1.700613959422392e-2 | 186 | 9.118180055332041e-1 | 346 | -4.967213638808988e-2 | 506 | 1.583005323492318e-3
27 | -1.768770555992799%-2 | 187 | 9.068503557855540e-1 | 347 | -4.717023345307148e-2 | 507 | 1.442635273572746e-3
28 | -1.834568069395711e-2 | 188 | 9.014858673099563e-1 | 348 | -4.471364025371278e-2 | 508 | 1.301735673138880e-3
29 | -1.897612496482356e-2 | 189 | 8.957295448806664e-1 | 349 | -4.230438144160113e-2 | 509 | 1.160531184883257¢-3
30 | -1.95760581334535%-2 | 190 | 8.895882558527375e-1 | 350 | -3.994384828552555e-2 | 510 | 1.018710154718430e-3
31 -2.014213322475170e-2 | 191 8.830582442418677e-1 | 351 | -3.763371362431132e-2 | 511 8.753658738743612e-4
32 | -2.067061748933033e-2 | 192 | 8.761259906419252e-1 | 352 | -3.537544041600725e-2 | 512 | 7.250868879948704e-4
33 | -2.115814831921453e-2 | 193 | 8.688044201931157e-1 | 353 | -3.317035188016126e-2 | 513 | 5.901514303345345¢-4
34 | -2.160130854695980e-2 | 194 | 8.611140376567749¢e-1 | 354 | -3.101971215825843e-2 | 514 | 4.571251178344833¢-4
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n Py(n) n Pytn) n Py(n) n Py(n)

35 | -2.199696217022438e-2 | 195 | 8.530684188588082e-1 | 355 | -2.892453070357571e-2 | 515 | 3.254504484897777¢-4
36 | -2.234169110698344e-2 | 196 | 8.446723286380624e-1 | 356 | -2.688575425197388e-2 | 516 | 1.951832637892118e-4
37 | -2.263170795250229e-2 | 197 | 8.359322523144003e-1 | 357 | -2.490421725219031e-2 | 517 | 6.661818101906931e-5
38 | -2.286416556008894e-2 | 198 | 8.268555005748937e-1 | 358 | -2.298058501129975e-2 | 518 | -6.002729636107936e-5
39 | -2.303589449043864e-2 | 199 | 8.17449126094185%-1 | 359 | -2.111545692324888e-2 | 519 | -1.845163192347697e-4
40 | -2.314344724218223e-2 | 200 | 8.077214932837783e-1 | 360 | -1.930927680100128e-2 | 520 | -3.065712811761140e-4
41 | -2.318352524475873e-2 | 201 | 7.976809997929416e-1 | 361 | -1.756239270089077e-2 | 521 | -4.259661821125124e-4
42 | -2.315297727620401e-2 | 202 | 7.873360271773119e-1 | 362 | -1.587511449869362e-2 | 522 | -5.424773586381941e-4
43 | -2.304918234544422¢e-2 | 203 | 7.766956604639097e-1 | 363 | -1.424750749465213e-2 | 523 | -6.558084462274315¢-4
44 | -2.286864521420490e-2 | 204 | 7.657692341138960e-1 | 364 | -1.267955527855867e-2 | 524 | -7.659101269870789%-4
45 | -2.260790764376614e-2 | 205 | 7.545663748526984e-1 | 365 | -1.117125833414906e-2 | 525 | -8.724859431432570e-4
46 | -2.226444264459477e-2 | 206 | 7.430967641354331e-1 | 366 | -9.722405440999532¢-3 | 526 | -9.753531169034512¢-4
47 | -2.183518667784246e-2 | 207 | 7.313705248813991e-1 | 367 | -8.332704660914712e-3 | 527 | -1.074300123306481e-3
48 | -2.131692017682024e-2 | 208 | 7.193979757178656e-1 | 368 | -7.001789872901951e-3 | 528 | -1.169143931350576e-3
49 | -2.070614962636994e-2 | 209 | 7.071895814695481e-1 | 369 | -5.729226040772489%¢-3 | 529 | -1.259725653234229e-3
50 | -1.999981321635736e-2 | 210 | 6.947561322714310e-1 | 370 | -4.514503359783591e-3 | 5630 | -1.345834916989234e-3
51 | -1.919566223498554e-2 | 211 | 6.821083135331770e-1 | 371 | -3.356946762357950e-3 | 531 | -1.427339710937440e-3
52 | -1.828936158524688e-2 | 212 | 6.692573319585476e-1 | 372 | -2.265849987026407e-3 | 532 | -1.504079803740054e-3
53 | -1.727711874492186e-2 | 213 6:5621431 82387809e-1 | 373 | -1.210459261524451e-3 | 533 | -1.575880973843057e-3
54 | -1.615648494779686e-2 | 214 | 6.429904538706975e-1 | 374 | -2.199474640570699¢e-4 | 534 | -1.642633580824677¢-3
55 | -1.492335807272955e-2 | 215 | 6.295973685335782e-1 | 375 | 7.167268627887994e-4 | 535 | -1.704200291375062e-3
56 | -1.357419760297910e-2 | 216 | 6.160464554756299%-1 | 376 | 1.600440185590357e-3 | 536 | -1.760514312756149e-3
57 | -1.210370330110896e-2 | 217 | 6.023493418727370e-1 | 377 | 2.432366605744087e-3 | 537 | -1.811458673156579¢-3
58 | -1.050755164953818e-2 | 218 | 5.885176369189331e-1 | 378 | 3.213605482343768e-3 | 538 | -1.856981580032126¢-3
59 | -8.785746151726750e-3 | 219 | 5.745630487304467e-1 | 379 | 3.945301462616821e-3 | 539 | -1.897029046447624e-3
60 | -6.927329556345040e-3 | 220 | 5.604973280717471e-1 | 380 { 4.628665378925932e-3 | 540 | -1.931585942699363e-3
61 | -4.929378450735877e-3 | 221 | 5.463322649085826e-1 | 381 | 5.264976586624488e-3 | 541 | -1.960627084932276e-3
62 | -2.800333941149626e-3 | 222 | 5.320795532569365e-1 | 382 | 5.855653555178131e-3 | 542 | -1.984178530495641e-3
63 | -4.685580749545335¢e-4 | 223 | 5.177509557831821e-1 | 383 | 6.401634331453516e-3 | 543 | -2.002288840866127e-3
64 2.210315255690887e-3 | 224 | 5.033582842235876e-1 | 384 | 6.903046246257517e-3 | 544 | -2.014916352347506e-3
65 5.183294908090526e-3 | 225 | 4.889131973708936e-1 | 385 | 7.364537203059431e-3 | 545 | -2.022189226793424e-3
66 8.350964449424035e-3 | 226 | 4.744274511088447e-1 | 386 | 7.785917436812734e-3 | 546 | -2.024254777335021e-3
67 1.166118535611788e-2 | 227 | 4.599125196114154e-1 | 387 | 8.168780818165564e-3 | 547 | -2.021156706871573e-3
68 1.513166797475777e-2 | 228 | 4.453800290341801e-1 | 388 | 8.514510536234886e-3 | 548 | -2.013111787438794e-3
69 | 1.877264877027943e-2 | 229 | 4.308413090599260e-1 | 389 | 8.824526581578384e-3 | 549 | -2.000212633130633e-3
70 2.258899222368603e-2 | 230 | 4.163077444128621e-1 | 390 | 9.100444687042341e-3 | 550 | -1.982687042477966e-3
71 2.659061474958830e-2 | 231 | 4.017905891818764e-1 | 391 | 9.343819821939981e-3 | 551 | -1.960693892404943e-3
72 3.078087745385930e-2 | 232 | 3.873008819361793e-1 | 392 | 9.556089247587111e-3 | 552 | -1.934407806173517e-3
73 3.516391224752870e-2 | 233 | 3.728496914938361e-1 | 393 | 9.738929904236388e-3 | 553 | -1.904123563599214e-3
74 3.974674893613862e-2 | 234 | 3.584479879275654e-1 | 394 | 9.893728065983530e-3 | 554 | -1.870072199436830e-3
75 | 4.453308211110493e-2 | 235 | 3.441060828393923e-1 | 395 | 1.002221842309897e-2 | 555 | -1.832519954023970e-3
76 4.952626097917320e-2 | 236 | 3.298346836739700e-1 | 396 | 1.012567516563336e-2 | 556 | -1.791756667369466e-3
77 5.473026727738295e-2 | 237 | 3.156442070098094e-1 | 397 | 1.020575952382967e-2 | 557 | -1.747978720577777e-3
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78 6.014835645056577e-2 | 238 | 3.015447421741344e-1 | 398 | 1.026389875785943e-2 | 558 | -1.70154103374694%e-3
79 6.578414516120631e-2 | 239 | 2.87546238379442%9e-1 | 399 | 1.030162959448537e-2 | 559 { -1.652689459435072e-3
80 7.163950999489413e-2 | 240 | 2.736584401802921e-1 | 400 | 1.032037849566083e-2 | 560 | -1.601690868666912e-3
81 7.77165649456982%-2 | 241 | 2.598909819775319e-1 | 401 | 1.032154667898522e-2 | 561 | -1.548954090992685e-3
82 8.401794441130064e-2 | 242 | 2.462531686198759¢-1 | 402 | 1.030658039367325e-2 | 562 | -1.494709797777335e-3
83 9.054515924487507e-2 | 243 | 2.327540108460799-1 | 403 | 1.027682791880806e-2 | 563 | -1.439190571857024e-3
84 9.72988969128954%e-2 | 244 | 2.194025590645563e-1 | 404 | 1.023360327572998e-2 | 564 | -1.382763830841281e-3
85 1.042804039148369e-1 | 245 | 2.062071988727463e-1 | 405 | 1.017821017226088e-2 | 565 | -1.325642967049430e-3
86 1.114900795290448e-1 | 246 | 1.931765200055820e-1 | 406 | 1.011195224927225¢-2 | 566 | -1.268184236874211e-3
87 1.189284254931251e-1 | 247 | 1.803186073942884e-1 | 407 | 1.003602653649432e-2 | 567 | -1.210596701555163e-3
88 1.265947532678997e-1 | 248 | 1.676410590306998e-1 | 408 | 9.951564927254814e-3 | 568 | -1.153025111297160e-3
89 1.344885599112251e-1 | 249 | 1.551517472268748e-1 | 409 | 9.859735321541087e-3 | 569 | -1.095962010293130e-3
90 1.426090972422485e-1 | 250 | 1.428578337203540e-1 | 410 | 9.761689935477358e-3 | 570 | -1.039553843860894e-3
91 1.509550307914161e-1 | 251 | 1.307662172525294e-1 | 411 | 9.658335268268776e-3 | 571 | -9.838346246983619e-4
92 1.595243494708706e-1 | 252 | 1.188837988250476e-1 | 412 | 9.550506541750015e-3 | 572 | -9.29028118162375%¢-4
93 1.68315159870793%-1 | 253 | 1.072167300568495e-1 | 413 | 9.439239790180602e-3 | 573 | -8.749810533387956e-4
94 1.773250461581686e-1 | 254 | 9.577112136322552e-2 | 414 | 9.325311662898867¢-3 | 574 | -8.215803921619577e-4
95 1.865511418631904e-1 | 255 | 8.455282024161610e-2 | 415 | 9.209571052890813e-3 | 575 | -7.706114369075383e-4
96 1.9569902227114119e-1 | 256 | 7.355793885744523e-2 | 416 | 9.092729858436259¢-3 | 576 | -7.240453976226097e-4
97 2.056386275763479%¢-1 | 257 | 6.280513608528435e-2 | 417 | 8.975504153186832e-3 | 577 | -6.849432723864428¢e-4
98 2.154925974105375¢e-1 | 258 | 5.229589453075828e-2 | 418 | 8.858564024669505e-3 | 578 | -6.499492788836954e-4
99 2.255475564993390e-1 | 259 | 4.203381031272017e-2 | 419 | 8.742547510216072e-3 | 579 | -6.16926546579799%¢-4
100 | 2.357989864681126e-1 | 260 | 3.202301123728688e-2 | 420 | 8.627917215653412e-3 | 580 | -5.864023580206857e-4
101 | 2.462418809459464e-1 | 261 | 2.226720136600903e-2 | 421 | 8.515236113018675e-3 | 581 | -5.585564628691223¢-4
102 | 2.568709554604541e-1 | 262 | 1.277000586069404e-2 | 422 | 8.404834686887089¢-3 | 582 | -5.332623456777386e-4
103 | 2.676805358910440e-1 | 263 | 3.534672952747162e-3 | 423 | 8.297046056582970e-3 | 583 | -5.106711356117643e-4
104 | 2.786645734207760e-1 | 264 | -5.435672410526313e-3 | 424 | 8.192181771808344e-3 | 584 | -4.907668696713635¢e-4
105 | 2.898168394038287e-1 | 265 | -1.413857081863553e-2 | 425 | 8.090558375952284e-3 | 585 | -4.734587422398502e-4
106 | 3.011307516871287e-1 | 266 | -2.257147752062613e-2 | 426 | 7.992340268718087e-3 | 586 | -4.585871522474066e-4
107 | 3.125994749246541e-1 | 267 | -3.073254829666290e-2 | 427 | 7.897787592331651e-3 | 587 | -4.46003597769268%¢-4
108 | 3.242157192666507¢-1 | 268 | -3.861994968092324e-2 | 428 | 7.806979111626161e-3 | 588 | -4.356377129231574e-4
109 | 3.359722796803192e-1 | 269 | -4.623245158508806e-2 | 429 | 7.720005213599928e-3 | 589 | -4.273247732616044e-4
110 | 3.478614117031655e-1 | 270 | -5.356875686113461e-2 | 430 | 7.636899169053526e-3 | 590 | -4.208333621911742e-4
11 3.598752336287570e-1 | 271 | -6.062844791918062e-2 | 431 7.5657692588413262e-3 | 591 | -4.159437129295563e-4
112 | 3.720056632072922e-1 | 272 | -6.741087925238425¢-2 | 432 | 7.482361735247336e-3 | 592 | -4.123958508631197¢e-4
113 | 3.842444358173011e-1 | 273 | -7.391592258255635e-2 | 433 | 7.410882580163479%e-3 | 593 | -4.100224176114866e-4
114 | 3.965831241942321e-1 | 274 | -8.014393008412193e-2 | 434 | 7.343084196594709¢-3 | 594 | -4.085466400930828e-4
115 | 4.090129566893579%e-1 | 275 | -8.609517876186421e-2 | 435 | 7.278918614409016e-3 | 595 | -4.077080867389932e-4
116 | 4.215250930838456e-1 | 276 | -9.177059647159572e-2 | 436 | 7.218206312830178e-3 | 596 | -4.073254606881664¢-4
117 | 4.341108982328533e-1 | 277 | -9.717118785672957e-2 | 437 | 7.160843298305507e-3 | 597 | -4.070933269997811¢e-4
118 | 4.467608231633283e-1 | 278 | -1.022983899423088e-1 | 438 | 7.106600272887440e-3 | 598 | -4.067607615013048e-4
119 | 4.594659376709624e-1 | 279 | -1.07153587315979%-1 | 439 | 7.055249359796239%-3 | 599 | -4.061488056951641e-4
120 | 4.722166595058233e-1 | 280 | -1.117390940373963e-1 | 440 | 7.00659153968222%¢-3 | 600 | -4.050555465493161e-4
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n Py(n) n Py(n) n Py(n) n Py(n)
121 | 4.850038204075748e-1 | 281 | -1.160565563647874e-1 | 441 | 6.960450953203489e-3 | 601 | -4.033838274959328e-4
122 | 4.978178235802594e-1 | 282 | -1.201089957775325e-1 | 442 | 6.916554770130135¢-3 | 602 | -4.008810861049167¢-4
123 | 5.106483456192374e-1 | 283 | -1.238986104503973¢-1 | 443 | 6.874623603448978e-3 | 603 | -3.973769462134710e-4
124 | 5.234865375971977e-1 | 284 | -1.274286534385776¢-1 | 444 | 6.834443173086530¢-3 | 604 | -3.928186163645286e-4
125 | 5.363218470709771e-1 | 285 | -1.307022037585206¢-1 | 445 | 6.795786363014294e-3 | 605 | -3.870561868619109e-4
126 | 5.491440356706657e-1 | 286 | -1.337226508624689¢-1 | 446 | 6.758476537306303e-3 | 606 | -3.799993669990150e-4
127 | 5.619439923555571e-1 | 287 | -1.364936502000925¢-1 | 447 | 6.722125942626111e-3 | 607 | -3.715971708042990e-4
128 | 5.746001351404267e-1 | 288 | -1.390190836588895¢-1 | 448 | 6.686140904391229¢-3 | 608 | -3.617549303005874e-4
120 | 5.872559277139351e-1 | 289 | -1.413030335001078¢-1 | 449 | 6.650228698006217e-3 | 609 | -3.505340232816606e-4
130 | 5.998618924353250e-1 | 290 | -1.433407698594264e-1 | 450 | 6.614354298921371e-3 | 610 | -3.378810708512397e-4
131 | 6.123980151490041e-1 | 291 | -1.451636222445455¢-1 | 451 | 6.578320578669048e-3 | 611 | -3.237820254163679¢-4
132 | 6.248504862282382e-1 | 292 | -1.467494079461177e-1 | 452 | 6.541865503698597e-3 | 612 | -3.083797394566325¢-4
133 | 6.372102969387355e-1 | 293 | -1.481116975400198e-1 | 453 | 6.504729306516950e-3 | 613 | -2.916580376245428e-4
134 | 6.494654463921502e-1 | 294 | -1.492556249421260e-1 | 454 | 6.466690242148724e-3 | 614 | -2.737128656378774e-4
135 | 6.616044277534009e-1 | 295 | -1.501862836334994e-1 | 455 | 6.427556828582072e-3 | 615 | -2.546266898474145e-4
136 | 6.736174463977084e-1 | 296 | -1.509089024309573e-1 | 456 | 6.387124476277924e-3 | 616 | -2.344785058384558¢-4
137 | 6.854929931488056e-1 | 297 | -1.514289033634045e-1 | 457 | 6.345262303711465e-3 | 617 | -2.134575242388197e-4
138 | 6.972201618598393¢-1 | 298 | -1.517517580141857e-1 | 458 | 6.301766582696827¢-3 | 618 | -1.916264055195752¢-4
139 | 7.087881675504216e-1 | 299 | -1.518832057448775¢-1 | 459 | 6.256542736138121e-3 | 619 | -1.692851860592005¢-4
140 | 7.201859881692665e-1 | 300 | -1.518289202172233e-1 | 460 | 6.209372064970386e-3 | 620 | -1.466953561242506e-4
141 | 7.314035334082558e-1 | 301 | -1.515947694390820e-1 | 461 | 6.160215935384255¢-3 | 621 | -1.236855725370398e-4
142 | 7.424295078874311e-1 | 302 | -1.511866738705995e-1 | 462 | 6.108902434484468e-3 | 622 | -1.005737421222391e-4
143 | 7.532534422335129e-1 | 303 | -1.506105955209982¢-1 | 463 | 6.055355267266873¢-3 | 623 | -7.750656629326379€-5
144 | 7.638649113306198e-1 | 304 | -1.498725080913964e-1 | 464 | 5.999473903317320e-3 | 624 | -5.466984383016220e-5
145 | 7.742538112450130e-1 | 305 | -1.489787144055076e-1 | 465 | 5.941211676077848e-3 | 625 | -3.255925659037227e-5
146 | 7.844095212375462e-1 | 306 | -1.479352185844335e-1 | 466 | 5.880495927392625¢-3 | 626 | -1.096860208856302e-5
147 | 7.943222347831999¢-1 | 307 | -1.467481851768966e-1 | 467 | 5.817286139372493¢-3 | 627 | 9.881411051921578e-6
148 | 8.039818519286321e-1 | 308 | -1.454239120021382¢-1 | 468 | 5.751536864441650e-3 | 628 | 2.951496818998434e-5
149 | 8.133760930828571e-1 | 309 | -1.439685061257477e-1 | 469 | 5.683230954033062e-3 | 629 | 4.810106298036608e-5
150 | 8.225037151897938e-1 | 310 | -1.423884130127772¢-1 | 470 | 5.612375999953358e-3 | 630 | 6.513783951460106e-5
151 | 8.313468549324594e-1 | 311 | -1.406896926563808e-1 | 471 | 5.538957988293047e-3 | 631 | 8.051456871678129¢-5
152 | 8.398991600556686e-1 | 312 | -1.388785953623746e-1 | 472 | 5.462963107291498e-3 | 632 | 9.420776656872437e-5
153 | 8.481519810689574e-1 | 313 | -1.369612022106282e-1 | 473 | 5.384396217909888e-3 | 633 | 1.058298511976110e-4
154 | 8.560963550316380e-1 | 314 | -1.349437727408798e-1 | 474 | 5.303337109336215e-3 | 634 | 1.155823148740170e-4
155 | 8.637239863984174e-1 | 315 | -1.328323917411932¢-1 | 475 | 5.219739772898678e-3 | 635 | 1.220659417867084e-4
156 | 8.710266607496513¢-1 | 316 | -1.306331212230066e-1 | 476 | 5.133623037830525¢-3 | 636 | 1.266886375085138e-4
157 | 8.779965198108476e-1 | 317 | -1.263520431992394e-1 | 477 | 5.045046346880483¢-3 | 637 | 1.279376783418106e-4
158 | 8.846258145496611e-1 | 318 | -1.259952253813674e-1 | 478 | 4.954008597884707e-3 | 638 | 1.216914974923773¢-4
159 | 8.909071890560218e-1 | 319 | -1.235680807908494e-1 | 479 | 4.860588885693231e-3 | 639 | 9.386301157644215e-5
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