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8LY [Ng L0 5 ™| afbai =:»*J,‘—fdsz‘bE‘/ D [ rY
A ANl
A¢n, [« 0 (=
Nw . -
Agn, | Or |=

{ RS A L 2B UzOdz dzO MR j O § & ttew ® yd
C ket o d &K

v dted e withag Is o sMedzoin@se B d S A fdfisAeS j tolz o O dzc
odn'H g dzOf sy (1) W B sH " 2 Iyige 'dzv ® s {f deep®@3t Iz tx'L
dzj sB Al HWRI B sz " fi3dzdd@Q to Iz fdzyi' ¢ IxtdstdHtc d Tg Issttaizdr
wCsfidads By jdf o S sted MisOdats W Gty & tof ff Uedz? to =
HJ Bz dz' Is d % dejd Mftede " OAsiedeY s o B & ks th o N0 "Bt din
h s dzOH 22OH Vsie . d dsdedetds thfls df  ted3 SBR[ tds L to ts B dizfOdzd
ts ) dztedzc S 15 IS8 A3k tc Ovyls O dzO dZsiEastp & € S dBly Istdzddfw Is ts
hog dmffls | IsOSC dE Onzoids@istq P e @ =) ¥ s G
1 wic j G Iz dzvfipldsticisdiiz @fHd® & ) d ¢ HizRviRsdskz dizD i &), (1), " s
oftdBzY ¢ Ists Jdvlz dzv s B st | Ddze st dolg ® vy [  dzO
tsfy dztolpl Stc'dZ® 5 dzOH Fots H[dsWR tc Wolstfotz C O dz® (k@ s ls dz'
Lo 6%k 1 Tls tc B agfCais bzg v dzv - asdizdz’ ey §) B tc ki dditts o s
ZOdzyE @M L @ f sEgErjdz) Bpilkzbzdzs 0 lsOmie®isdld O ¢ £}
[ Odzys & Oo1d B 'fi§ ZOH O L kRYfipwdz! ) dzts ¢  (WHsGRAsE Al S O
fj o] lso sdsts v y®mtstsAstizy izl z azipd ¥ g o¢ sk Ha0,. o

23



v OC duafzizs dZ@ [ § RdzOH Nss Y ¢ dz®czN, Yy d W as e g ¢ dzC
LD Qi o JEN, . Ak i d CrddD @ Oratsded jstars O
WL cOnGpely aff2[b s o d H @BOY g0 wg (N,), W C O

odids B oY | 16 L'eRH| Lz dzs ipdh OF 20 @ e B @ ydl tso ¢
g s ) d dzn'itss@azR20 f & <) jto). |

lRudr1Cc 1rd 2rfR

1. 1tedL dz@y fBgedzydf toctseo j C€?j tczo Odadzy o

2 .1 tod anjsfitgldzef Is Iz to dglf W 5 Q dgrdzts ¢ ts9 5° fnd
Cktsots’™ hodHSCBMIs, BOJdERWAdbIL 1l !

3.1 dwjd ydlsd S sBYf sdz dalsidd fis § ds@fody
CJtozo Odzdzy IS nmdz’' ydzddz f tetsyj Mmsds

4.1 jtoj dz' ydusjddzls ts@dsC dg i3 6@ Is j d&zOH tsls
CdaW sted3Oy T o8 .

5.1 tcdo Jfigleaf ' 5 dZ9zd das ydV¥ tets OdzO dz
toj clzdzt 9 Odzdzy Ckzlstso ts’ I[shOo df HsY tifigds‘Is dH 8 d &

6.10 wCdd3 tHadxd @ fissdn@®sodfdH C tsH ' ¥ Yy
Cjtozo Odzdz? Ckzlssotss hoadHC' fMlss 2L o dMmts

7 .1 tod amjsitpldzck Is Iz to dyla] W fig s Pde® dzts e tso 5° fnd
Ckelsots”™ hoadHCBMIS'

8.1 00 e detlzy yYydW tcsotsets toj Glzdzv Isst

9. 1MWbd tc' dsdeW dzd@f “ GiAlsd dzj dedz? YW tctso s

10. 1 tedo judsidtc @idp@islztsc so ts”  MdMisj d3d

11.1 O9'jandeddzdey BOSC Md dizOdz! dets HBH Ml
4t d3.nj dadgv

12.1 09 Mmisd t' 9 dz" dzd® S O wz® e A B
ydWasdss ftodmlstets’ o

13.tcdalziddSd ' sdzOdz' dzO0 fMrnj BO oW d3
Clstsotss hoduC' Milss ]

14. ¢S oducdz@QyQ@'olOdilpzo®dzdzy s to' o
fsdztsy j dadz? totsB sytscets @Bj 3 @de'jindgk ded 1o dkd

24



3. JouvrfYrRYP) Ot OpfYpuet R, B LK R
grRevdrtovivceSrsuot fIt RIS

[fovrf OuRYQURIE PREST [ e RAMU [ ]

[4], 1-4

q Id;SHJOUZ’dZ‘ f sl * seigOucizste ) b ldajs B3d § sy dd®0 e
odGe dzvH" :

THOW J toj dzy ' tdO de dedwtslpifts oW H € [z ;

i fiff s juagd d W j to j digjtE "Codzifvjde " s ;f sSteWHC Iz

i zodeodzftcj HOo Odz' dztsff tsteW ALY~ ME tsted Ml
ficlp B dzv [BOYT dzOMO.

C ¢ Nisid mis'jfigglez @ s Hdfjdzizj dzls, o WwWCsdilz Md
fMstedB Ss5d3, bkts OC' MmMdMmisj & dzOL do OF I3 fMw
s dmize s mw e’ L dzd yd o d Bg tc' o dzV 2zhipy figl$ j d3’
BOIsj BOIsd ydzz hisH jdz2 HdMCtojlsdets™ MmdMmisj d3qd

I zo d dEMeL flzytp © to dmigdee 5 § IRKieW H ¢

1 zo d dain d MELNdEL glzy jro ‘oftizdlf jhtsc 5 flStEW H

I zo d dzvzHf"§ to jshy@dislz d2G W ¢ ey dofidflf tstsyj o 2 H d
md M@y dztsh d dz' H jiagtedd o Qadzr dfssS o WHzCEE .y * °  n

t " Ldedyd o’ t6' odeWdade? sy 2O lsted d&3OIs d
tc' o dg¥ dzdaw 99 jHjdzdgv d©3 HdMCtcj sdesets YyOMk
6" L dgffy"

ltedfzmMsdis, s ° yYydWtese O Mmdmlsj &3O £
BzHj i3t © 9 Oy Olsd, hs ([ odCtdzlz’ Is * ' tsC o
LBJte' ¢O8 Isy mw  da] 2=dg HfOdsds' wels 'H YOMkz. [ M
ftedmlstes' 3, hts Oy ' s i &cdg®©Gl v y O
fted2dwisO Is' dz $d ©® HdMStejlsdy  BEd dabseH "
hd ¢ dzO dz, hts dg@H,-r SHl3flyg'dzO0 @ f .o HMIsOa dIsd &
f sfdz v c80dzteffis) (2T ) ... wek f si dzOufkhs. iy g
YOomists § BaQfdigifiCted * Is ! i wdz0 Y jldiiiay' s i dz' H tsio dzts
e(k.,

lEZHjdBBs 99003 0OIsd, hts yoOfy, odlstcOy,j dzd 2
BOJZ BB By BO LdjrlszoOlsd. v BOEOIs! tsA
CChts YoMt ' wpVtdsted§Oy " Ldzj nlslzo Olsd dzj
ft) Hsodgs L [ [f] BdzsS ydmlstsets L OO dz@s o
o J feH®™ Md¥lzOdzs 0¢ w¢ sBtsSBLO ' d s
Blsls‘ o s, ks Lo ' wLtsS &y oMOHaazkOL dlsb
My " 99" Hdzsh j dzdzV of3

m(0) = by @(0) (3.1
HPoi ¢ tsdzils Odzls O.

25



1 6d=T 20 ot f§on0 B hv wikfs d20did ¢ dzC
M) | beoRtredbad ot jtjq &0 MOkoy o

o' Hf s ' Hdzd R Qts?lW“au“BizlisHﬁ ®PIEAEO Y Ols d mw
o JtcOL 53

(T, ) =bee(T; )+be(0)- am(0) (32)
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AdqWtctse d?2 Ctsdzlsztc o LEtodzzIstsdzgz o d ¢ dz
Sotsets ] Clzdyw dzp@islzd dgdf 3O ftedo j HY dzts’
B3 dedzts’ YyOMmisdded. vz BjLiBMjtcj Hd d
"HBodes® CttejCy' ' s BOYOdz 2 f jtojH
tcdMmisso zo Odzd 2 H dzw BJLY Jto] tco dddtetsofsy
J &3 EZftcOso dz' dzdav , Hdzw wCdmas LOM Mmis!
dzdz’ o dSCtstedMmlstsolzo Olsdfmw 11 A.
vdssod odwedzj dzdzw 1 A At :

T:X (vs)
@ - gmge%
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O

G
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&-ntGG

= SO L OO W
Frood ffa <o
o3I = 0=
wag-'_ﬁ
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_ Woy j 62)
W (2)= W(2) (6.19)

ulzls

Woy j 62) = —“% (6.20)

BOYORO 1A totsL' RBE dzzlstse s Ctsdzlskztolz;

B(z) i
D>| J 2)

W j 2) = (6.21)

BOYOdO 1A LOBE dzB5¢AT £ BBzl , HdE
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TOLOSCIsjtedmisdyded?2 fd desds (r ml) L O dakz

l 6sYyj HEtO MmddasjLk At odStdz Is! fqw
Hd 203" ydz &S 0LdedSd b tcodasdy i j tog Gy @ dk
L OBC dzz ssety, @IS el bt EdzC y' w  fted L OH Odzts 3k

fitjosndl: Mw ioh filh ' L OAIPSEO 1 A L O dat
L dzZOR sH d st Mmw LWn(zmxl%%}Z{h][mﬁ:teOL s a3

X(z) _z-1
XL(Z)_ z

W, ) 62) = z{h, ; knl}- (6.22)

1 5 ¥ Seeghd o (L dzONQ (A Ol & ¥ BEIsk ' ' ¢ dz
Wﬂ(z)ZkA¢1k‘sk¢,(1:%12{hs,z[n]}'|'r 1A ydltootet o] bz dzw |

WA[(Z):WOMJQZZ): 2y bl '
W21 222, 5 bhzfhea [ g kg « ks

(6.23)

l HOdRkz Mmddasj L LOdzdh O IsiLfize O d Is Baxc
BOYOdzz HddzOd3' Sk fted LOHOdsdZsz tsB' ' €' |
welk Hdd&Od ¢k zOf tod ¢ dzOH , wWetsBBseO head
LOBS dzzlssdzsz ydWtcsotsdsz Csdzlsizte Isj stej Isd
i dIs O dzdz" HOE Is! Z d3tBo@p Otz Odz' HHdEO di3° € d Y C
tcj G lzdzt 9 Odzdaw

1Lin02 1A ftedojHjdts’ &OdeCd (1[) O

P(2)

Wn = ,
B yra)

(6.24)

HiP(z),Q(z) T §f sdz' descdsd ff steW HIG By, @ T Hf thstics’ 'HHSE
OfmMlsOlsdL &30 1 [ .
[ dzw Y s5d 8z 1 A 6.24 ( LOBRBC dzz Iss@e 5

X(z) _ W(z) _ B(2)
W(z)= X.(2) 1+W0(z) D(Z)fr]Q zOH | 3l j Ddglsa o zo Odats s
1. LAt © W' L dydzts’ tcj Odz' L Oy " : 620 Oy C

ftsoddzdzO BEIsd HtcOoddz dgdds HtctsB tsdg,dzj dz' WS
f SteWHS O L O C O L Of ' (ePugjlsdsdzve sdzs § tso d ©

5 OC S @.
2. Ukt O ccewkesfls' & MmdMsj dd: dzj o jd
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Is d dzd L dzO ydz' L 3" dzqd f sCOLdzdC " o
dets yj BLBOYK ZOMNEsOOHMGESO s @S-
ZoOld o' HMtslsCBBolkz L d3 dzz f Otc O3] Is
r dzv o d¢ sdzOdadzy y* EFdsseod dzj 5B~ ' Hdzfs,
ts¥ , IstsBRkEls @(H dzj dztf dsch d dzdz® (ROt If d Idf cfeoOdk

3. udkse O flstsd B30dsdgY e O pOdis i it df jiadzls d
t:(n+e)T,H4'e=%<1, oMjtj HddZ 1§ jta W@ Y isd i

BOIs d z Bipk iz H° dzz dz' Pe)ts tizls datsdgidy J Blzlsd H
ftcj HiNIs Od (@ dztizts tg A3 HtsB ZRA) (2} Ids=iB’ Isiists "

_ B(z) _P(z)M(z)
D“sz) DXJQZZ)’

(6.25)
HM@)iftsdz detsoy W= sz f * Hdzw e O o d L dzO Y
4. UvBBso O Blsted d3OdzdzY o S BdzlskzteV: o] Gz oz¥

(z-1)"N(2)
DXJQZZ)

1- W, | (2)= (6.26)

HNQITf sdz' dets o INElVB WA § iz dzv ¢ O'dzdzs d L dzO j
cChs odCtsdzOlsd Editsod k o' Hdesh j dadze
625 BE ( ItsH' Koy k0 slktod BOEOdic) sk o 1© bzt

P(2)M(2)+(z- 1)"N(2) =Dy | (2), (6.27)

o W Clys gkl v+ =1,
1t HOdsHBEZ t6' odw dzdzs  Bisy kzlsdg  totiztis'de daw

CyW' y' "dls’ 9 ftOots’ M) diN@.61sy J Qfpsidzds ' {f t
odL dzOyJ dz' rla:
v P(2M(2) .
WO)]JGZZ) (Z—l)VN(Z)’ (6-28)
Wy ()= Nor s 62) . M(2)Q(2) 6.29)

Wo(z)  (z-1)"""N(z)

s OCdd3 yddesdz,tcj @dz'o oAy aldifhz? P dztsHnsL' o 5 dzw 9
Ctsted CIsded 2 tnsfaddsg s Sysidéls z o lz hts LOBj LY j Y
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o d ¢ tsdzO dzdz' fJtcjtcOrtsoaOdedr o dh j 2 dsts o . J
9 " HS®BBO Hdzvw BjLfijtjteodzdr MdMmilsj &3 d&J IstsH
L dz0 Y4 dzdzV d3 Hq’de)d3 Yy dzd n fcsCOLdedC" & Jjoads
~OLOCIs]tedMisd Wdgifp) e’ oflditdada’ tsod IsH dify € o j Is dzlz
Dy;2), Pt BO' IolRvyy) GBHe} dgsCL  t6' o dgv dede”
fsdz dE BNEZ)AsL o sdzv s Is! o dL dzOG.2PsdIlsd s Wds
yditcsotsets tojckd ststcO.

{ 5L G iR OHESS 1A LOBRS dzj dzse s € 5z

B(Z)

j2)==7=B(2)7 =z "4z MY+ bz (6.30)

JdR' HdzO CtteHddzOO HOMBEE L OdiS dkzlsse
doX[N] +dX[n- 1] +..+dx[n- 1] =

box [N (1- m)] +bx [n- (I - m+1)] +..+byx [n- 1]’
X[n] =bpx [n-(I-m)] +bx [n-(l- m+1)] +..+b,x [n-1]. (6.31)

CShts dzO o ntsaEts LOskkiskzdsO ¢ sHOIsd tsHJdzd
x[n]=1n], It §jtjn Hdd2 1§ tesBB) Log tech fftse
¢ ' dzyydoijdzts =@ S Isf ' of drPn] #x¢[ G]r=h, + by, +...+ b, =const=1.
sOCdd3 yddesdz, LOBJLYJyjdedzg? B OY Odgt6:s3Q 1 ¥ A
Psso s GlsddOd dshls' SCsdskzttd §t " odHS
fitejn Hdtes ftsyj Mk
=T, (6.32)

tn.n min

HJTfstcWHSE R OtOCIsjtedMmlsdydetsets f tsdz' datsc

[ lsd a3 y Pyt 89 tsdzlsh stz zjdglj C Istctsf B B 6 O © da
Jd teojtiste® & OYd d3

1 O9 H Otizizls d3dz'H IO@AE dstsizls Z tc iz te | * ciffafddz lsp flddczy o ts G
tcj Gz dzfls s lBAGlzu ) (s i ts OnlE S Is d o3 lsLs@ustfsi (20 13 §f dzdizv
f OcOBKtal, ®B j L § j A lsuftasOnlf da@ b3 520 L fath €zt 2 to C
Mis el . f @E'OL dzd QY dlftic f J Wp@* sz’ BP fizte flats § G bz dz¥ o
YOoflf jtoj n' # tes g Pidds d ¢ s dz@dpdizls p i€ sted Misls® & d
Hisf 20 :j dzdz & §f O3 § tc J fiple tddisugids d tod MIs Wigdagdstd Stek o
(51 H;d dz0 &'sUAB iz stz I RO dzis, 31z 18 tf Bclek® dztsd5 20 § @ 1d3s dizd
Cls®' HS todwloDeday d NS totp 5 d2O0 R I df SEOed3diz 1y Hz o L
Efmjte Hdzj dialdvddls | f @z rdztsfyls

vdedmisstedsd 2  fojHtgljdEpdis wdadhdf @ H M ISP By ¥
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HEMJige dzO Hogglaiz’ dz” 23deliz dz' Tfigfceds J' gz L 3" " gt a0 dzts
HdMEC 6] (Ede@b).ls’

)

I:'I.,u —

£ |

g

Aeg[nTpld

{ 88 [ ' OC t @KL oy Qdadz™ & d M < to gz dek ¢

T= (Th+(az-ay))
2pf, ’

(6.33)

Hiug I " dzlsj tf &c@®dz’ HodAiridsO dz jtalgtsiglas'dny, a, 1 S 2ilsd
9" HGC tod & @ dzlizts 6 "Hotf 59 ' HdAERs WO dzOMis Z fdessgidgin O d
ftotse ' HdeilsOMmicylda 1 ° > d oydyj. dzdeMte Y s Bz

Ty =—, (6.34)

Himi §f2dz fde Mls! ©l, "t HeE' od¥ ' ydm
fsHO 5' dats Bzo ydithfides & ®L M5 j BOR .

V6d LeshlogdEgud® & "k s v, @ ifted
L d3j dz" & Y B 4B O st §z0 dzb dzth to W dydaj Wiziste j Is o Seg®) o O
@ ] toj ez@ejdzls'j ooy ® GzO& izt dzs Qg v) dz'
B Zdz Mdetst  dzOdzSos® daj L d3i dgdzdedzs J to ' Us HAR d3U H
ol st d3ts ds @ceu Flzts a3t iz tifiee desmd s o HddzO& Y
Deyep, W € O dddd, d3j dzh 2 Of OL 5 &k D@ & d @. © dadz

o fls O dzts o telgj >zt = 0.
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sOCHOdaE dpv BOdzd R o' HEAJdzj dz D|*=%|%@lq:%awss
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Koo
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Mk BOtedzd 2 GYtdON C[ ddsd® Co d ¢ dv H

DI 1- ¢ PT" z- 1
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= U}_josina ifjtejHOoOEy Wd@l f iz tolz d&3lh / 6 O}

Ugoi Md 64 Hdz' a difonr] dkgioaf’ed= 0, |

S 16 "W 1€ t6 ] i UBts fiplsizishiisas betslids' foaud M €t j il tytse ©
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BB o qhjtsts,L dzOmyddIdzn tots dai o Ry ot & & O dzls v, Owglizts H (s
W' CMcdesB@EzZPf czed 6 uurn dag®? Isas yHf dfsdfriadists dzts
o' HCtcde Ddzgdgvs f tsistc ' HBAE®) d d3' to® omndsdedz'dilz tetsL tc OR L
O dze s 6 { s Bz o OO jugledgd v dzlvg sts G j L dz s Yt Is dz
Y dW tc s olttwdiEs Hpdslac z ez to zfs § to* Hsdif € toj IssdksOL 0 d YO
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h __4a ! B

Cc¢h s tyOMp<t, 20f, D"  Hf Oyt esOdz@r O YB35 ©

9 ' HB Iz 98] HdS HiPMs CLS@ S’ GLisdztlz0 Q ddel " wef(delzd3a dz0a, H ts

a, 20 BN, ¢ Cth gﬁ, dsdsdzd IS @ * L dze b @ Eztiptfus) © dzdzw
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gilstclz € Isfizlc daQ@ W tc s & tisatisss st ZRREZ Iz tc O = 2 9 [OfdadzW
Ho dcztdzOH M ls @@ jHiZO @ - ' w diz &dzlzzisfyls@U{dgda 2 dzv Is
f tod tef O H ¢ e dwlChdzgzw C d2 dzPBOF ' H diids elz@zazlz
o d ~ ' LHAgzIzilAfARZ d tdij jfrids] H dz@ {5 & st is tc DAEBES' HY SO ° H dzO
o J dzd uif dz® dzO dzlz L a ettty i Rtzcfipls tc z ez tc Oy jtalFQlz Is
9 ' H S tcdual,O dada

Daor =Ky g KorD = ko7Di,

Hikor I § jt6j HOo ©tizj e Y'Olsdzl)® @ Iz 3l Kkyhey i
f j t6j H OOty Wdadhpk ¥ ikl ¢, =Duyt).

[ is®fbd B LS Fto@ L dzOBdEd 1 O tc Oylsj Wstists(o s @
tcj ¢ isdeBjds oz igls B o L 2Oy Isid) A€, u S sted Mis O d
totsL G dzv dglz Ististstf j toj H dzd3d Is W H fifldigiut | chs L € O R & dzS s
W stcdzz dBgd 6.20.() ¢ Hdgts iz C Is B gztiisk o j HOAEDY * v
dzQo j wBjjdstd j toz@dpliafs[ |

1

Wo( P) = KarKoT = . p(T 0+1)’ (6.36)

H i j dzj € Is to s dyBOdZOs gz ¢ 5u e Q dzif. ¢ O
t t t '1
R R e (WL | F R
Yol

l é 1
W(Z) kaTkOT I
i

a :
(T p+1);J, aTkOT—Z{h[ nl}. (6.37)

vzln] Tty " IyQdsiGW' zHdeR@yS Y Sz @ dpdiafs
T

h[n] =1-e ™,
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H T ' dzls | icd BCUc | Us Gzs® figis, d3 dgd 2
1 OBdafjgb tcOg jjhd Is¥ @z vy ' 2

(1- d)z

Annt = )

(6.38)

H J
UBH'

(6.39)
1 @ O Oted B4 ¢ wwdz§ isigzlsfiyctOf dgldf 2 B3P ¢ Gt s dzf dzls
L OCL dtc O dzjudHtaliyds dztsH Z dz' dese s s Is d d3kz d3lz :
(6.40)
H J ,

I qteoadd (0 HYSo HO' tjh syOlO WkdSy' W

19 HGE d

U OCE Oy @dz@L O3S dzk szt & tc O

(6.41)

H . bt tEl A GBS R teslzds' 2(6.80s
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