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WINE] n 0, 2 [ # [ IRBRFEER, X wp A o 908 2x BT, JRFBZHES,ZXIE 2.5 Fiw,
Bx L, TIEEMEERTFIIE oo LEAME, 0 =2r 5 «,=0 BEEBERXSH., E—
B, 7E wo=2n RBEMNER T o,=0 BBEMRERFREX 401, &8, 3T IERMEIHEEF
BN T we=2wk(k REBEIOFIEY we HEE THRBAE(HABAIRE) . T w & o

] wu:{)ﬁwozz-:r

4

.

[

1] n

* 'r 1 1 7 @o= /3 wg = 1578

wy= w4 EE wg = Tafd

|
T

(d)

l l l l |
H2.5 MHFILAARE w, BAE csmgn o FEE wo MEFRMD) o[ (a) —(d)), FER
TINE B3 wq Mo BEINB] 2af (d) ~ (a) ] ARG R
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= (2mk + n) WA R B X R (I R R% ) -

2.2 BEEN AL

TR b, — D St R RGO LIE SO — R RS 7, TR [ 695 A R3] B
SYAMECA v = 1894 5, AT LU

yn]l =Tlaxln]] (2.22)

FrAERIFRAAE 2.6, (2.22) AR T & AFF AT HE S B FEFHEN M RN EE 4,
REZERE AR, fi N FFFITER — n S ERTLUE2E » SRl n HER. THERA

Bil-F Sl 8 A e S 1y R T 3 I AR

Flz2.3 EMEMERERES x[n) Tt y[n]
BRERAKE FAFREL:

yln]l =xln—ny]l, —oo < p<oo (2.23) M2.6 wBanfaEZEm
KA ng BB ERR A FEW L $ 7958, BRI R B, BDH A
HARILBOFA A n, MR UT RGBT, £ (2.23)R 4,2 o
x{%;g*@ﬁa%ﬁ&é&,ﬂz REMHEBMNED | ny | AR, AT L BTN
4| o

B 2.3 HEERER — TR AR R R B AJFFIR M — A, FEBEFRAR
FRFEFRLT o

2.4 WEhIEs

14

— N ESFHRR B THFREE L,
1 =
vlnl= M, 4 M, b lkg‘r[n —~ k]

1 (2.24)
= Em";'iix[& + M+ xln+ M — 1]+ + 2[an]+

xlan =17+ + x[n — M1
FHRATRHBEFFNE » MEAHEFR AR A AFAR n AR EHIM, + M, + 1)
MIRAREN HB2IRFAHBAFATBRTLER L B E, LRSS n=7,M, =0 M, -
SELCHTEHEFR v 2 AFNH I A, BEBX VTR L TFHRA SR FABE RS H
! x[k]

J k

T

B 2.7 R — AP R a4 BT A S A e A

SEEER NI



Bl/6. FRAMEILWEBZEEEAH — ML,

REW AR RGE IS T1- R ERRERE L. RIBSED, XERE
A B BRI RIAAR, ETH2.2.1~-2.2.5 WAAHEM B PR HEER &
FELTE AR

2.2.1 RBfZRSG
MPREF T n HEWED vyl | REETE— = EAA [ ], IARBERLELE
itz .
H2s —PZidZ K%
in)f y(a ) B b THFEHAXB . RATERILE RN —AFF,
ynl=(z[n])?, H#EAnHd (2.25)
Brdk =0, EMA2INELERTEL BN, $HE, £ o, BE(MAERA)RE S(NEM
W) REMENEH L N, FI2ANFRETRIICILER, B M, =M =0,

2.2.2 £MRE
BERERSMRERE L, MR v, [ 2] vy, [ 2 582 A K x1[n 1 xp[ n IR HE—
RN, A8 A Y HA Y FRRT BT i3 R o ey -
Tixilnl + zlall = Tlxlnll + Tiz[n]l = yiln] + ylnl (2.26a)
0
Tiarln]l = aTlzlnll = ayln] (2.26b)
HH a AERE T RS- BER S FT AR, 55 M R O F e EE e A
RG-S E— B B EE, 5 R

Tlaxi[nl+ bxy(nll = aTizindl + 6T z,[n]} (2.27)
Q2TAIMEEER o b AT HABTHRM BB NHAMNZIN, SEHBE, e
xlnl = Dlawzdn] (2.28a)
WA—TRIER KB R —E R i
yinl = ;agg[n] (2.28b)

A oy [ n | BMBRELESHA o[ # IR,
FABMEE G E XL, TAESIESES 2.3 fH) 2.4 MAERGEBRMERS (R
2.23). #12.5 BAELRH B S —HF,

2.6 BRMBESX
WA HHE TR A NAARE Y RMSE L4,

yEnl = D) x[x] (2.29)

&=—o0

HAEWZ » AWM URE TEN A EAEZ TR AN E i, RmBRAARL - REAE,
9*3Tﬁ%ﬁﬁﬁ,u‘éﬂ%é&iﬁﬂﬂ%#ﬁ.ﬁﬁf’%%)\ﬁﬁi&;&uﬁﬂ,ﬁ%’R%ﬁ%——éﬁ%i?ﬁ&)\c n
BERXTMERBAN 21 [nlf ay(n], E AL SHHE
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"

wilnl = D) = [#] (2.30)

h=—x

y2n] = i‘:g[k] (2.30)

p—}

BIE aln)=arnl+ba[n 0 B ERATRAMEFATHERE g s BFEHBE Fvi[nl=
anlrl+byplnl. BT E2.200F B EFEW,

valni= i}xﬂkl (2.32)
= 3 Car (8] bl k1) (2.33)
:‘1211[&] *bi:xz[k] (2.34)

| i =
=awnlnl + fplal {2.35)

B, C2NANERBRANKAR/ BHESRE B ERMY.

— B IE B — - R R AR M (IR BN M) B LB — - B4R 284 9 (4
FERLHFDRIFL XN AFERB] AR — A RS LSRN & L
TD

2.7 —1ERERS

B T A XM R,

wln] = logw( 2[n]]) (2.36)
FRETELEN, XTERX S ARELA - e F, R ZHR B e m i
KRERQ2ZDAREBPFRERTUT . WA olnl=1F p{n)]-10BE— I RH, 45—
SHRHEw, [n]=0,fiHFE_AFEEHHRERE wnlnl=1, B RHEHNFEALER . EH x.{n]
=10z, [n], PREGEAEWY BEFA wol nl = 10w {nldst. BHHRTREIE, FRlE i
TAEEMEN,

2.2.3 HATRYG

W} AR (LFRE B AR R RE—FP R 40, M A 51 SR8 15 sk RE R M 5 i 4t e A
R R AR . BARIE B — T RASEN w2 R AFRI BB S v 2 ] 59%1E
B3 R G R B R AR U R n g R rilnl=axln — n, K% AT 74
=0 nlnl=yln— n JWHHFT,

AOLRYE 7 B 18 S A ], BEEBR — 1~ R G R R AR I, SRS — At BB, M A AR 7E
AMES T EEEAFRIEMRIE. #2.3~2.7 WAL BRA RN, o A28 HE FRE
B 2.8 Mf 2.9 FULH,

wW2s EA—THFTREHRMNSE

AEEP2O6FHEME, EX 2 [nl=sln-ny]s % T LW B FRE M, B y[n— a0
w2, U EENEFEETHE, &%,

-y
ylm — nyl = ZJ 4] {2.37)
BT R
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"

wlnl= 2, rilk] (2.38)

h=—o

L]

= > xlk —ngl (2.39)

HlAR by =k — no WHI R Fo 1§ o
wlnl = 33 2lky] = sln = mal (2.40)
B EREE T RE,
T E B F RSN R SRR AT,

H2y ERBRS
ETRX R RAKR: AERN-
yln] = 2[Mn], — oo < 5 < 0 (2.41)
APME—EXEHE, AEBE BEAMAEREIRAM-DIA LBBREFFEHBRAFH
PER MM AEE - RN EN, IARETEMN TN, REEEHR AN o, (] =
rln—nJHMB, w2 JREETHAELFERTEN, EXEEENTEN, SRAY (o], £5&%
MUHBRSFEET yln—nole B o[ n]BIAWEBEARD o] TRESHQIDXTED K
vlnl = 2i[Mn] = [ Mnr — ng] (2.42)
TR v[n]HE oy MEEALR
ylan = ng] = [M(2 - ny)] (2.43)
HEXFEARE T AN Mg yln-ny ] FEF yilal B ZEEATEMNTER,
EATRATR - ITEA EBR THIEMRAKXER - PRAETEM AN, flo, R ERS
BH, AW M=2,z[n]=68{nlf zi[n]=6la -1 IHRE-PEH. ¥ FXH% 7 M L,
ylal=¢6lal. W ylrl=0,MMExER % mlnl&ZEyn—-1]1,

2.2.4 EHAREM

R —TIEEAY ng, 38 FEINIE # = 5y M BRI T AT FNEE n<ng BO1E, W]
BEREKEBRA . XBHERE, R ci1ln]l=mxln), nng, WAH y, (2] =y2ln], n<ngi il
SRR, ZRLERATRAN., #2.3 MEXNTF »,20 RERB TS », <0, M2 IEHER
Mo B12.4 ALK, MR - M;220 8 M,2>0, MRE R EUREEREN. W2.5 NESH
RERM, B 2.6 MRIMBAF) 2.7 MIERMER SR HEN. /T, 2.9 WELEE M>1
MARRAEN. BN y[1]1=2[M]. FTEHHLR - EEEEGENAT,

M2.10 MEMSHESD RE

FREOTHXFREXNWEED KL

ylal = 22 +1] — z[2] (Z2.44)
B Ay BT A 0 DA K, B DL R B R W, 3 A SN T LU
x[nl=8[n— 1} xz[n]zﬁﬂﬁfi\ﬁ)kﬁﬁﬁmﬁ'ﬁwmﬁiyl[ﬂjza[n]—B[n—l]ﬁ’yz[nlzo
RrA ARE AT 20, A 2 [n]=2y[n], B2 REEEHNE XRER 31[5n]=vs[n], n<0,
B AT n =03 — KBTREH, B, HEALARCEN FATEE RS,
ERESRFEHTAER

ynl=z2ln) - 2[n-1] (2.45)
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HH AR T RN A B S N, 0 R RN g TR T T R
PN LTI L U W T 3TN

2.2.5 BEM
HHRYFE T A RMBAFIRELE T HRMBLFR URERGEERS RGA
ARBHBIBOEXTREBEN. MBEEFETEEWARER B, [ TFRAM7:
lrlall <K B, < oo, X2 a (2.46)
WEA ol o JKBHEF . BEEERNEG N H REA L BEE—TEEHERIEX B,
f# T =UAoT
lylall =B, < oo, WH2¥n {2.47)
AR IR MR, 1 G LA i B R R B R, AR S A 1 B 5 ah:
. LR, WATE TR D 2o A, Pk Se 4 N OX St SR AR 37 B2, BT LA ATERE S
FAER, A R BWRE RERBAA X EH, BH X — MR 8 S0 G156 B 3 5 A SR 57 .
BN, — M FIRENRER TN FELFROHR A  LHHEERAY, HRRABREBANE
SRR R A RevHi A B B EE R e, MR BISIS R BRE Mg A B IZESL
TR AR A BEIE A R R EAF X ER,. F I 7 0 i 258 XA LA B Bt
B —F R e it

2.1 BERTREEMR
FI2SHMAHRAEN. A THREHX S, BREN 22 IRAREY [ c[n]<H . H28 n,
alylnll = x[2]|*<B2, AHRELM B, =82, ATEN 2l EH R,
FREE AU 2T TRANRRE TR AV AETEF (2 )1=0 M8 2 WK y(n]
=logi( | x[n]| )= —oo A FHRMTETF BB R G UELERE.,
A6 FHQ2NAEXH BB LELIAER, Fh, TEY 2in]=ulnlet , EHERES
Fe, By B, =1, AR . EmBaith 2

£l

lal= D) ulk] (2.48)

qQ, n <0

{n+1), n==0

MW n RRFTEE-NBRY B, FHE(n+ 1B, <co ML RKETHREN,
PR EAW LR T UEREN 2.3, M 2.4, 5 2.9F M 210 P A KDL B8y,

{2.49)

2.3 HHEHAREXERA&%R

— RPN E BN RGR h B R TS R B . XM B A e — Rk al e
HANX B BRSSP T B ER N, BAIMBEENR, XEREEFSLBPEUNEH. &
(2.27)3 0, SRR G R & EER Sk 52 L. WERLAEHE T S5 H 4 FHRRRI(2.6)7
PR i —HHFE R AR A R SR M S 45 AR, 34 — 28 A B 4R AT ST 2 ERA
BEBKMMIN R . 4 re(n IR RGMBHTE # = 2 MBALAEATEIN S 7 - £ T8y B, AR 2,
(2.6)R43
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ylnl = 11 Z} 2[k18(n — &1} (2.50)
BIEC.2HXMEMEH, af IEH
wlnl= S 2lk]1Ti6ln ~ 21} = O x(lheln] (2.51)

b= —oo h=—on

IR (2. 512, BRGEAHE i AMRBI R AT LU RGN 6 » — £ JIONARE R BE, MR
FRHENAREREYEE, 1, [ 2 WS 2 #Ie TEX . EHFERT, Q. sDRXHHEOF B4
HMAZ RS . MR FEREAAEX T RN E RS E L RERE R — B HER,

A AZEVERRE , R Ao | RREXN sLn J8RLL, BBARGEI & n — £ IR RE
Rln — k1o FIRIX—BINBREI, (2. 51) 00 AR

ylnl= D z[&]aln — k] (2.52)

B=—om

2. 532y RERW, RO al o LLKEFTEER A (2. 52) AR B AT EM#A I = 18058 B
ylnl, ERGEETEXE, BITR— 12N AREREGEREES N LTD W Ui = A
e ke Y k[ 1EFRIE.
(2.52)—REFRAERB, WX y[» &1 FH, HARFE Q. S2))XMNXRERF
hln JH [ » JAG{ERR RAE—EI), R y[n ]2 20 ] 5 2 [ »n IMBH, FHHETRAFSFR:
ylnl=alnl*hln] (2.53)

R A ERNEERZBPTFEI 2l 2 1F ALe], 5 EB =15 y[nl. (2.52) RV
B 7 5 04— AR FHERLA I 8 (o Bk oo i 2 30 9 2R B Aok R

(2. 52)RHER U T IXHE — MR AE n =% BFIRARER [ n10ln - 2], HRHEEKR
RS x[nlrlse — k], —co<n <oo, I HIT R —1 b, X LEFEFIHE AN DL 7= 4 1 50
FE3. SRR R 2.8 SR . A BIRE T — MRk R — 4 HE 3 A ER
FEA BB AFE S X R A0 340 0 LR B FRE R A TE 51 P £ ShRE AR = AL Y A
the BRE—gBiR x[n IATEASMREL 3 P51 2l —2]6[ 2 +2], 2[0]8[0)5 2[318[ n — 3]
ZHL, BN SRR ATF] 22 198 3 6T #. FH [ —2]ala+2],2(0)3[n AR
z[316[n —3TBRAFBUR RYEX 2 —216[n +2],2(018[n 180 2[3]8[n — 3)B9Win:, RIS,
M [ n J0IWE BERESRSX 3 A~ BT WA A AL,

BB RN S ESENT A0 b BB S  ZOR RETRARR G , (BB R B iim
CERMERRE RSN A ELL eS8 MRS PSRRI TR B IS e
L, TR E D), ERR T e M BEEFRZ A, B e — B i M R
Yi—FEOHBBAYSCEE . P, 7ESERR A M R B SRS R — A TEE MR,

DL ESRT(2.52) RIS BRI T S BUMBLR 2 4 Mt R B i — 1 E R, R, xt
(2. 52) At 7H — PP R BT A 28— RE 57 FHAOR RS . 2R L s
Wi F SRR R, (2.52) A : v n T (U R B 5 2 AN 2 BT A SR (5
ARk RPORIUEAANR h[n - 2 JBFF], - co <k < oo SRIFXHEF— P EEM » 1,58
EHAR 2 k]nln — 2 INERGEE, X E £ B—PERABER AR R . Xk, 5§
TIFAIGEBUE R R R BN 2 » XM, ATIBREA ML y(nl, — o< n
<ooo ATRM y[n ) BEITHE (2. 52) REY K52 AT £ R E L » 1858 RIEF
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1
x[n] #in)
3

I x_o[n] = x[-218[n + 2] ] v_a[m] = x[2)k[n + 2]
-2 a o n 0 n
xgln] = x[0]5[n] I yoln] = x[0)k[~]
) n 0 T
xaln] = x[3)8[n - 3] ¥aln) = £[3][r - 3]

Bl 2.8 — P ERPEIT AT TR G RS R BT L33 Dot Bt ACRE A i 1 Y A

hln—k], —co<k<oo, RN, BAEETER. 54)RRMAEHYW,

hln —k]=h[—(&-n)} (2.54)
(2.54) X BT W T8 -Ti80
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#2.12 HFMATHR
B R[] EmE 29O RNFR TEBRBWT Aln —k]l=h[ (2 -} F7. £ X
Rilel=hl—k]wB2.9(0) . BRI hlE]E hyle]fe b 45t EHIR o AHE B b e]=
Fyk—nle E29CERVHRELAW 2 DIV HRF AR o PHRKALRE. AR h [£]18 R[]
ZEAXEREBEBRIE] =k al=h[~ (- n)].HEBEHREESS (OBERERSERME
B, B . i rlA]RBAla -] WEERREIXT =0 R B . REHRERENRESHER o M
H A

Rik]

4_‘%111 []llif

-3

'
(a)

Ri—k] = k{0 - k]

Y
| ————a
Sy
—— ]
P

0 h—n——-———*
| E—Y
el
—a

4
y
b

iln—k] = hl{-(k-n)) l

. TGTLH ]]r

—

n-— n n+3 k

(c)

Ez29 hlrn-—E]ERIBER
CaHER & FIRBOFEFI ALE L (D) FF Rl — R 1E % & BUPREL:
()% n=4 8,5 hila—tHEN & BUER

WRIH 2.3 BT, —RKUL, P hln - k], — o< n< oo, AT LLXEEBF] .

1. ff h LR T EA R A —£];

2. BRERFIUMESBE k=0,

N T LB R BB A IFS 2[RRI A —n — & ]( ~ o< k< oo ) #156, HA HF
BUHID, AERE T B A y[n ] M TSRS — BB REER, A AT - & R A ERS
X B A CLE b EE PR, X BB A R SR R T i
HTHFEAERR— M RALRXRRTI OIS . T hss Tull s — s sl o
[ URICIESE AN ph =

w213 ERMARSTIFE
H— R, A B o B b
21



Alal= uln] — uln — N
t, O0=lm==N-1
0, ¥
£ N
xin] = a"uln]
ATHEE —TRBER n WRB AHABEELE 2 FEBR(EIR[—n— ]8R, HEHAZNH
THHAT . A FLATES n B, TURBHTH vl LR, o B2 10QFXTHE n HE
—hEEH HEHAREF el a(n—k]. REAZ. X T2HAHN - BHEE -FELEURE
B EA (k]f h[n -k N EEHFTEE TU
slnl=0, n <0
BA210b)EET L0Safn NHISOHRKBIFANEL. BEIMFETULEF I 44

o
x o k[n — k]

"x sl
“HT’H

n-{N-1} (a}

®

o X
.
sl

®

—x
s 30
l—
f—x
e 3¢
2

fax

K———0
X —rl

[ 3,

o X ey

T o M a7

|3
[ ¢
x
®
—p—— N —}

. ,r”HTH“TI“H k

HI2.10 SitE—TEBEEE XK
@)~ (IR n B IR — k1R & MER(EETHIES
FORE AR s (M 9 7 BB LH )
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0Cn<CN-—1, MBEZ IR T RER, B A
x(k]hln —&] = a*
i3]
yln] = iak, 0= n==N-1 (2.55)

EXali]
EAAMBRTEESE 2. 10RE. 235X EH y[n]lR -+ DTN LAEE, K
BHARRE a, A BUFRARFTLATURAARTH

N, .
P VY 3 (2.56)
k=N

WA HERERABCR.SDR,.TH

y[n]ZlT___i’::, 0 n N -1 (2.57)

BE BH2I0)EFE0<a-N+1L,ZEN-1<a W ZHEAIFFHAFL. AW HAE

xlk]hla - k3 = a*, n-N+1<k<n

HEAERFPNTRE o - N+1, 0B 2. 10() T, ik
yln] = i} a*, N—-1<=n (2.58)

kE=m—N+1

MAE2.56)RTE

N g
yInl = E—0—
%A
N
sln) = e (=2 (2.59)

TR APPSR BNMER, RIS TENS vl n B R BAR
Fe AR
G, n <0

atl

yinl=<41-¢g ° OsnsN-1 (2.60)

e (1= N <

—d

A7 E 2. 10(d) B R

B 2. 13 F80 , 2H5 AT ALK m e o 5 2 b 11 98 X 745 0 O, Ao AT T B e X 4
B IR T AL BARAMARRE R A RARC, W R4
MERMER . YAFER RN, REREA R, £ R0 F S 2.13 in ik A%
AR . MRS AP AA bR AR P R AR, GBS SRk
FHAME LA AFNREA Ry, B8 T g,

2.4 KHEARET RLGAER

P BT YR PRI AR R GEAR R el (2. 52) e 48 BURIEHSR 1, BF DL 38 B4 A4 R
AEFH RS ] A B TR R S . Bl , SRR oR B B R — e S8 P R S R S R

D FUITFE Grossman(1992) #9 45 dritit TikHR — sk g
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SR
LR MER R R — R DB B EEMH RS E. flin, 2R E R
LLZZ ), R
zlnl*hln] = R[n]*. L[n] (2.612
XA LA (2. S2) RAE BB BHRRIEY . HEPE, L m = » — &k B, IR

vzl = 2_,3:[7? —mlhlm] = 2_, hlmlrln —m] = Alnl=*x[n] (2.62)

yr— —aa

FR AR, r[n]ﬁﬂ hl o JIOERBIT I8, waREiR, EEFHEMNEINER K
FRIEACEEN. FErbin R AR S kb i g rE B 05, REmm bR —H¥s. —
PRI ARERGIERH AN oL n JFRAI KRR A La |5 555 AR A e IR BAE Bkrh g k7
H a2 B EE NS . SRIZE AR g Ly AcTE, B
zln]l#(hln]l+ halnl} = alnl=h(n]l+xlnl*hln]
HR T HEE(2.52)X 3N, F B MRS NEEM e it — ) EER.
ERHANEERBEER . F- 1T REMNPLEE _THK
HA . BTN EZENR B RE =120, R FEH, e KL ol —)
BIFE—TRAMHEERLNSEH, W IREMATERE
PSR B AR R T — 1~ A7 Jo v ) 1o A S TR A 2 9 8 57 ik R 0
R BRLR MRS A28 R, X AT HIA 2.1 kil . A E m"’"‘l["] = fulnl il
A FERT MR 2[nl=60n], MEBE —NELHEBHHD

PR h(n], ARE = RGN L R E L ORE B R

BB K R ORI BE) g Ml e
hAln]l = A{n]l*hiln] (2.63)

R TR BRA AT 3R b | B 2B B R AR R SR S R Bk 2. 11 B B R R

WAL S RBEKIF L. X2 RIDMAER 2,11 3, B fr) AR R IR G

3 B GRS Rk g Rz
IS R, A R AR RHA , BAS & RGO AT BILE MR, B2

SYICHARHE, TR MR R4S R B I B S T — o o —

B9 Fa 55 VR R R0 e I PO R R 2% % 2 B S B o 2 AT ool

B ' _ %
hlanl = klnl+ hiln] (2.64) x[n yin]
wmE2.12 B, sl

B ER PR AR A2 O BR ) 4R 8 ST — R A R R BIPE R
MRS FEERIE MR T 55b—LurERR, T H A58 —
TEHRENAEZSREERENMERNEERER. Bz

¥

(a)

—p] h,[rz]+h2[nj ——
—TF2.2.5 WHHHE AN - MR ERERES I E AR ALY ¥inl
PR R 0 R B o 24 (5 24 5 3 Bk o O 0 X ] ™
hnet , LR YL R R AR B LA RAS Y, B 12,12 (a)EREER A2 RS

- FBEHE: (b 3
S = S |klk]] < oo (2.65) H (DS ARG

L= =
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AR AT, B (2.62)K,

ylndl = | 3 alkleln — &1 3 1ALET Laln — &)1 (2.66)
ME xln]BEBRAB
lz{n]l < B,
W4H B, i x[n—- k] REERIALC. 66)RXNBIARER, FFUSA
|y[nll QBIi [FAEEE (2.67)

k= -

P, AR (2. 65) R, W v » R T A AL (2. 65) A B EE M TS &M, &
T EdR— O EEM G AHHEAINE S=co JRARBE - THANE AR ESGETET
Frsd. XTHARRELENTRHOFES:

E*l— n
x[n]={|—hT[‘——ﬂ]]l—' hln]#0 (2.68)
a, hAln] =20
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L B A RGN B BRI { (2. T1) 30~ (2. 75)30 ], SR ARE AL 1T 20 42 ok ek o
BIZE X Z A
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EXFERT JRAZNRECEHE (R T K214 BMss A Em a0 KRN SR,

RANAFAIROR , S 1o 2253 B Go e B0 28 0 1 &R B A P 1o 22 5 L R A B 3 B,
Ko MIBBHPUGTT 8t , RISt R R 5 1 22 U SRR R FRA—ME% R
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(2.8)3A M (2.10) R — D RGHE, ~—RERAR , W05 — R AT A A B G Y S Bk ok 1
Nk (n ) B A TR B G (R ) 19 B BR iy iy Al n |BRDET RN X5,
h[n}*h,—{n]zh,—[n]*k[n] = &[nl] {2.81)
%E%E*l‘%“’l‘%ﬁ%ﬁﬁ%ﬁ%&@%%,ﬁ%i’ﬁ'ﬁ%‘fﬁﬁmﬂﬁla WEERE A » 0t R
27



(2. 81)RMEH 1, [ n  REEN . R, EF 3 TRHASEFR,: BHRGEERBEREN —ME
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i vin JWER N BrAYER REES AR, B
iaéy[n—k] = meﬂ:[n—m} {2.82)

&=0 =1}

FE 2.4 T Rrhea RME IR, DUR BT 31 A G954 7r i B0 0T LA AOR H E 8 1 G o FE e s
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AERA2ANHAD T HELE, B M -0, UFEHEE S Bl 2.15 ARSI EEE
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RIOPEEY o< - N B y[ 2 B9 (RS B B 2% [ 1], v[ — 21, -,
- NME), TH (2. 82) X EHBEAE

N-1

sln NJ == DV e S O, (2.98)

k=) BN b=t @
BByl - N—-1], 5[ - N-2], -, sREBK IR RS T ok, F A6 FREBEBIX —8
) BU R
#2.16 EHFEMREHRE
— N EEHRITREBEDTES 7R,
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HH, M EALEN o PN REBESARUABRH . ZHXWHYERET o f22at ny,
B a2 N 2R A LR A 4 By AR vl B BT
H(d") = "y (2.114)
EARBEMBHE — R FE, B - THBEERAR AR Aln]l=6(n—n ], A2 109} A T#H
H(d") = Z 3n — nylelem = grieny

n— o3

PR R SRR PR

Hp(d™) = coswng {2.115a)
H{&*} = — sinamy {2.115b)
HEFEALE
| H(d=)| =1 (2.116a)
FLH(I) = —wngy (2.116b)
2.7 IR AT N — R E SR RN T RN ISR AL H S,
xln) = Zakei‘”k" (2.117)
BESMERE, — AN AR RSN R
ylnl = DlaH(du)dw (2.118)

Wk, HFFRERIE o[ 2 1R R (2. IR ERBUTIE MR, 38 4 4 R G50
REEAEMA (2. 1) MRAB R Gt . T EX M LMHT AR EPR SN R A RLAX—5
AP

#2.18 LTI RKAIIEZME
AW - EEFARFT A SN AL ERESW, FUdRiER - EEEAN

zln] = Acos(won + $) = S-ctomon 1+ L eibemmgn (2.119)
B2 0K, 2F 2] = (A 2)Peomtyoly f2 R
»lnd = H(du) 4 etcuor (2.120a)
A xzinl=(A 2Xe ¥le  =on v i £
valn] = H(er) Geiteron (2.1208)
5l N LB
slnd = DL H(dw)deonm + H{eI*)e e un] (2.121)

WHR A[n)A R RE He@)=H" () (LITM2.71), 4 K
33
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I MBEGAES B S, X—AFER 5 BEREE R FERMBER, R, iR T ER % 655X
PR I BR , B g — 1 B AR RN R 48 (2.117) SRR TE =L
1R 2% iy SR A s Jg i T A B B AT

2ln] = 2" x()e"da (2.133)
A X () TR

oa

X&) = > xln]eiom (2.134)

B=—oo

(2.133) M2 134) X—EBHEFFAEENETR, 2. 133)AE—1TE6208, REENE
T, iR EFEI] o[ # T RRH R 22 HXEMEEN . B X(d)WEF—TEIEE
SRR RN R L T SR A ¥ 20 PR & SE R A I

1 ooy jem
ZEX(e’ Yel den

BARTEE(2.133) A0 . B4 o WEBERERE - « Ml + x 28], (B {E0 2= B FRERR AT
LB, (2.134)EH [ » |18 X()HRARX,. FAEEMNTHRO, = HESWZES
{n], LBER 2. 133)F RS (o100, §—HR G4 BEELELHE,
—ROR R, RN TR o« H— 1S ERN. MR, FriE X(J) BEMA%L
A
X(&*) = Xg(e) + X (&%) (2.135a)
ML LY Sy )
X(&) = | X(*) | (¥¥) (2.135b)
X&) | <X (& )5 BIFR A E M e (SR BEFI4E A . 19 B a5 ey o iR (9 R M 3038, 55
R, FIn, R BRI ESS | X (22) |, W< X () A0 U Hk AR ite
AL X(IRRBH(2.135b) ME— B8, H AT o H_ AT LUNE{T 2x ¥
BEALX () L, MASERMX TREIEWMWE R, YRIMMSEEHOR EH, Bl
LX (& ){LBRTE — = Fl+ x ZJH) FOE BT, 85X D 2EICHE ARG X (%) ], MBRATAEE D
RTE 0<w<m NAHM—D o 125 RmE ARSI G5, BR0HE arg X(e*) ],
B —T(2.109)2F(2. 134) RFTLAF 3, — 28 4 0 /R 25 25 55 (0 450 28R o) g 7k 2 2 (7 ik
PO N B0 LR , AT BRL7 ok v S A Pl S0 R 1 0 B 1 i S e B4 R SR 15, B

hln] = if" ()6 dy (2.136)

E J0VRT T AT TR 3 B L SRR R — i R A pR . AR, 8 e A5 B R R W, B BN
2me Fhr b, (2.134) AR B E BB BE X () 918 Bt U R =B 2 TR FUE S
B X (9)RBAF x[n 1H3(2.133) KL ARG ZM HH BB ERWOBSER . %A
BARTPFFERNH (2. 133) R 2. 13) KR BAF [ n]. R, T %5725 5 H B K
198 B P 4% B 5 P RO TR P 9 4 185 A B T 2 BT 28 3 b R - 53 I, T O .
*Eﬁﬁ%ﬁﬁﬁ&@%“ﬁﬁﬁ%‘ﬁﬁﬁfﬁ@]“’“#ﬂH‘Ji@%Wi&ﬁ‘]inﬂ:% HEE Y2

© A0S ARG — e BR (2. 13) A A B ROE 0 EL g, B R A S I (Y 2538 BT S| FF e,

C o i ————— L o — e



AR R RT

S Al ARG HBHIERT (2. 133) (2. 134) s UEHHA BB B X IBA T
ES T S eI 2. 133)z08cFe . A MR (2.133) s N 2 (2.134) A3, aT LI (2. 134)
R ] X (&), BREETREE A A(2.133) AR .. Bik—seg Al

%T‘J‘wfx(mim.f[?n](‘_fm)ejmdw E= i[ﬂ} (2.13?)

AHER A 7 [ 7 PRICVEEBE ML REER . IR X (&2, 134)RBRYEE, RiTAEE

W #lnl=xln]. MEEBRMPRE RITERE " QLR m, LRI F(2.133) A%
B ono JREBRAX 2 o B, A AN EER BB SRR LS 3

Fln] = Z x[m](irr@“’("'”’)dw) (2.138)
PoE RS Aok e
s ejw(n—m)d :;:lm'l‘(ﬂ—“m)
2nd . . “® w(n — m)
_ ‘1, M= 1
0, m=n
=8ln - m]
& ik

el = S afmioln - m] = 2[m]

XELETA e T A Es R,
B — ST RURI(2.133) 3R ROR MY 1) B AR 45 4 T 4 58 (2. 134) R FCFRIBUAR B &K
IR, X BLRVL, L WRTE (2. 134) FOR MR B B0 B 4 S, A
| X{&") | < oo, Yt 288 w
KB X () TR AR Moo ik BR

M

XM(ej“") = Ex{n]e"j“’" {2.139)

== - M

e T RS e
| X @ = | 2 alnlevon|

= — e

-
< D) lxlnll et

n=—x

< S izinll < o

PRIy

HE, R =0 n VAR RTNG B4 X&) . FBE, AR T o7 DI iF o i 48 25— 5%
YT —1~ o BIFEEERRL .
FEMEE -~ DRE BT PR 40 0T A , B8 1. 2 BP 40 3 Fo 9 5 8 IR - 4 | M T A5 4]
UE RGAH 1A PR S SR 048 SR
A3 TR R B AR M R AR AR R — D A 5. ) 2,17 FIB 2.20 b RS
] 5\{7! o Tf.z]*ﬂLl/(Ml*' M2+])1(u[n + M, J - u[n — M, - 1])5‘]1@%”{'&&0 ﬁﬂﬁﬁ"@—é
40



AR L BRARE, LRSS ol A . RS K, 41 A SRS Fr FUER R 268 %4 AT fmey, AT
WA —TEEHTRESR. ELENAEREREN, (L FIR REB—E L2488 0. B
#HA N H R EEZRAEEEN, X IR IR, 00O RR MR RS, T
I FH 6 F S L LX PR O o

221 Seitin b— RS s At w bt
é‘ :c[n]:a u[n]a ﬁ’i‘}‘?ﬂ Wﬁi’i‘f&j&“

X)) = Sja"e_i"" = E(ae‘“")“
oy

=0

1
1— ae

BEE, ol <LBEE x[nldhsd o uth 4t , B

lae ] < 18]al| <1

o 2

o

Ela!”=rj1m<oo, lal <1 (2.140)

=0

SRR BN R RFRFEN — 5 &4, 3 BB RIE S0k 8y, R FFIR
R4 X} AT B TR Ar Ay, B

i lx[n]]? < oo {2.141)

no= oo

IR BRNE R X X () B TRRFE— BB R 55, 354X HE — 2551 tuBB
fRE AR RR . RS TR sy, B

X(d*) = 2] x[nleio {(2.142a)

; =
X&) = 3 z[nleon (2.142b)

4 T
Jm " X0 -~ Xu(e) 12w = 0 (2.143)

BANEER,RE| X() — X)) |l Mo\ o E F TSR BEFR, (B2
WEPREBFER"E TR, 0 2.22 ##8 TiXx—185%.
42,22 FRABEEIR P Y B0 T 05 T Ak
URMKBEEN 2.9 P IR ER RIS BoF i 5. 2 R s B
1, lwl <
H, (%) =
]p(e’) {U. wc<]mi-<~:=rr
FMA n e RAFF BN R MR & 56 (2.133) R0 LK 78 840 ik o 5z hplnlX

hJfnl= Q%JT ™ dg

(2.1a4}

_ 1
" 2min

[ = Sim(em — ohun) (2.145)
Sihasn

==, —eo < < oo

BWRER, BN n <O hpln)THE 2T AR AR R HE N, BIot, hpln [ T2 4
41



Ay, R AR ] o BT R, ZREETF Ho(@)h o=w ZEFESH. B
Rl n 1 2 800 =T e #y, 8 2.

o

1 sinen
2 —c
™

=—co

AR o MHTRE B, M ATRE P EALHER LELTE -THRIETRER®
Hy(e”)
IV

Hpg () = Z_L o g (2.146)

L A Hyglev )bl R R R
Hyy( o) = 2_1ﬁ : sin[(fiﬁ(tllgcéu) ;23") 2] 49

MTALATEE ME X FHORERE2.21 55, TUSH BEH MO £ o—w 4K
HEGWBICHHRAETAFAR), MRBREADHT TR, B L, T Moo R385 A
BETATE MRFERHAN o =o, Sk, HLBFERAA(2. M) XMW FELE R H ()
FR-BBEN ., AW ERQ 4SRN b (2 1 BEFF Tty M8 M (U FEY
W ST Hy (&), B

Al.fl—I;nJix| Hip{&%) — Hy(e%) | 2dew = 0
ﬁﬁ?J{EHM(é“)fﬁ Hold)Z HNZUFRFEEN BHAXEFESSE AL w=w HEF,EE
EETENRCEH EFHHW B AR HENFITY . FRANSE T ETEN 4 &,

Hoyld“), M=1 Hp(€9). M =3
TN N

/N /]

/
-3 i, [{] @, ww - S [+ w, S’ mow

Hy (™), M=7 ey, M =19
FaN. Fa¥ |

/ L, \ {v - - A-A'Av

—_— V-cuc 0 cucv R @ — il — 0 wcL T @

(<) (@)

221 BEATHREER. & o= o CHEBREERDEHTRE

X FRELEBEARAE X AN, SOR SRV T 5, 47— B AR 00 76 1R
. AT mEEHR T RARE——,

w223 HBAMEHTR

ER-AHEHE n KR 2(n]=1FR . XAFFHE TR TS, & FRFHT oty &
42



—HRT (2 B3 RET — Bl s, R FE . A A F R W E eh % 5T SUR A R
#PETHEHNDO A AEARNN, 0 TR

X{dv) = i 2a8{w + 2wr) (2.147)

iiﬁi,ii&#ﬂtﬁt;%#’bﬁﬁﬁiﬁ%%ﬁ,@%ﬁﬁ"‘%ﬁﬁ,iﬁﬁ#iﬁﬁﬂ",ﬁﬁ(2.[34}5&
FTREE—HS. AR UNAKHFF x[a]l=1WHE £ FFEHER G THQ.UNAK
AQASHATURAN - ERSRAEY, 2. 24 KX T HEFAN -BKA.

224 MIRBFAAWENIH
E-—FFASLHEERETF E A e

Xi{ev) = 2?3211:5(0; — wq + 2mr) {2.148)

r=-oa

EEXANHTFFEEREAR <[ |RELHBFF Jom,

HERXAME P T URBCHBER — n<wp<me BENAR N wo WA RHEXABER, B4 EXAK
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B AR n<o<m)ARAT.HIUEC M) R FREZLE r=0% 0, #E, TUEH

xln] = %r'l-ixzxa(m—wo)eimdw {(2.149)
MR MR E N, TEISE
I[n]=eim°n; Xi"ﬂ:ﬁn
Loawe=0,BERH 2.23 kit Fa,

RBAR B 2.24 H8Y [ # JBER R AT, AR R E I AT, 7T | X () | MNA
BARARIY . HibXPEREERER
E e e i ~ S} 28 (w — wg + 2nr) (2.150)

n=- o = —oo

DR —F R T AR PR, XN R Y R4 1 (Lighthill, 1958) .,
R — I, [ AR SR A2 BT DL TR M Bh B — 26 R 5 X EFE 3BT DL FR
B RSB 35y B AT, 4N

x(n] = Zakei“'*", — 0 < g < 0o (2.151})
B 224 5
X&) = 3] D2nad(w — wp + 2nr) (2.152)

r=—oc &

EELE(2.151) R A 2 [ 2 H A R,
F— A BRI A0, AT BT I 5 R A R R EF] [ n ], H AR EE SIS S A HB
AHE, X MFASEH TR EE A SR T

D HIERGE XA RY, ERAM TS () = 0,0 7 0: X(@)3 (@) = X()3(w)s]”_s(wd = 1554
Bolw) x X(™) = Xle), Bk » SRR BB, 16 BB 8910 AT I Oppenheim and Willsky (1997).,

43



Uy = =+ D mb(w + 2nr) (2.153)
—e it

2.8 A E v TG AT ARCE R

FE 57 FH A B - A S i, R Bt o 2 iR B 1 L o A e 2 v, BRE A AL, X TR — 5
AMRMN TEERHKG . TEARTH 2.9 W heMggR LT X s 6.

o B A 5 B o BN TR ZE TR AR ) BR (A b AT BRAR A I . T AT e A4 X stk i,
i RHE P B TE IR 2. 72 AR 2. 73 ePiif. EAr a2 i, So M\ — 0 S B

— T HBEAREN x| EXHEF xln] =25 [ — »nBIFF; — K R XA
L n ESCRHRH . nl= —x) [ - 2 JHIFFF] X« iBAE R BILYE. (RS =2 | 508
TR IR 3R ST BR A S A — D IRPE R X FR T 502 1, Bp

zln]l = xln] + x,[n] (2.154a)
Ko
Ie[n]:%(I[n]+x*[—n])=x§[—n] (2.154b)
3!
rolnl = 3Calnl+ 27 [ nD) == 2. [~ n] (2.1540)

— P EEHYIHFREFES cni=xf - 2 IR AEES; — P EE YT B LES)
zolnl=—x ] —nBRATFT.
— D EEMAE R X (<) BB 8 30 BE 0 FR R 2L 80 X R B 2 0

X(*) = X.(*) + X () (2.155a)
e VL d
X&) = Z[X(*) + X" (&)} (2.155b)
iﬁn
X () = TIX() — X" ()] (2.155¢)
BAR, X, (o) B ICHBXERRA, T X, () RIEHTRXIFRHG ; D
X () = X (e7) (2.156a)
#l
X&) =+ X7 (¢T*) (2.156b)

AFFF)—FE , Q1R — IS b ik 5E PR BCRE SEH0 T RR 1K) , BE R 0 18 o 3 i — 1 i /B B IR SC
LY TR BB B R

TEEM EMAI S IR LF R AER 2.1 1,80 6 DR B HEFR =[], K
B X (o), YRR 1M 2 B ST 2.72 Wit . AUBBA IR A5 i R
EANTHE B 2R B DX — 37, MR 3 SR AT AR L A2 8, BRI, Rel [ n ]}

=SCrln]+ " [n]) AR BRAR X (5°) M2 M FRIFS X, ()0 2004,
44



i mbzln]l :%(I[n] —z " [a DAY EIHERE X () ILTER IR B X, (7)) X B

R 4. HEE o[ n |BHPURI ALY R T 8 w 7 JF0 2,[ # )9 G H 0 dp gt , gE 0T 48
BUHETE S M 6,

MR 2[n JR—DEFH], XX B R BRI EENE . d— 1055, e
HAEBRRILFAERAY, BF X (&) = X " (e )R 7). ¥ X (YA EREIMBIET

X(e“) = Xg(e*) + X (&) (2.157)
o, MR 8 Fn 9 BV 48, B
Xg{d®) = Xgle™) (2.158a)
it
Xi{ev) = — X (i) (2.158b)

WATEIR , X — A5, KB 2 R e 3R — BRI, BB R — 27 o6, 250l 3%
X)) LIARABFFER TR K

X(e®) = | X{e@)| TXED (2.159)
WA, X —KFEF], ATEH: EEEHTHRAEE| X ()] B « B8 5K, mELr
TN X () MR o AR (ER 10 M 11), BAE, X — %N, « (2 | {EEETE Y
Xr{e®), M ARRELRN X () (HRE 12 M 13),

®2.1 MEHIFBRMRTERER

) {4 B AR

x[n] X(e*)

1.z =] X*{eiv)

2.2 [—n] X" ()

3.Reix[n]! X () X (I IEPUXFREEST)
4.5 Imixln]t X (e X () Ry 80 52 B R HE )

5.z [ni(xl »n ]893L AT BRER41)
6. xoln ](x] n ]AIIES K 3T BREBST)
BATHBRDGER T x[ 2 10555
7 AEEE =[n]

B.HEEZE =]

QAEBIE x(n]

10. B 2(n]

1LEEE z(x])
12.zf n i n IHEEE)

13. x [ n](x[n 09545

Xr(e®) =Re| X (&%)}
iX{(e°)Y =) Imi X ()|

X(&*)=X" (e ™) (ILHEN BR)
Xg(e®)=Xgple ™) (ZEERH A
X&) = ~ X(e ™) (BERN A KM

| Xy | = | X(e™=) | (DRI /B8
LX () = — XX (e ™) N A B
Xg(e®)

iXi{e™)

225 ya&ﬁm#ﬁmm

AEURNEEHNFA 221 RFFH  BECLERAXKFA c[nl=culn bW Ert FH L

X{egv) =

E 3

e lal <1 (2.160)

45



X{e*) = = X" {e™), (M 7)Y

1— ac
Xe(em) = T H 7959 — = Xple ™), (MM 8)
X(e") = ﬁ;‘t’; = - X (), (RA9)
| X)) = T ey = | XL (R 10)

FX(e™) = wan (ESBE Yoo yrx(em),  (ME 11

1 — oo
H22EBEHTH a>0 W Ha @, N «=0.9{LH ) a=0.5(ERIHF., A£M2.43 %
it TAHRE T a<0 B b3k db dh 45

5 2
4 1 |
3 ; ~7N
! -
¥ = N
al =
1
] L L -2 L iy b
—-n _z 0 I = - _T 0 il E S
2 2 2

B (w) ? BRAR (o)
{c) {(d)

Bl 2.22 BEfrBkmmang Al n ] = a"u[n )09 2S00 SRR R
(a)FEHB; (L) BER; ()R ; (L
a>0, BP LR a =0.9; LA «=0.5

2.9 AR E el E ek B

BR T RSN, B H SR EFRERT 2.9.0-2.9.7 PAZ)ICFIHEH S5EBEHAE
BENERBRRER . BaFH, XRS5 Eget {55 R 2 o 8 p e S BEr L
1HOL TR R, T HEFX e BmAME B AT RHEFHS:

X(e*) = Flalnl
xln] = FLHX()!
z[nleX ()

UL, 7 IR "B L n B R HEEE,. N ¥ B P RBEE N EE, EEN RS
46



HAEMKE, RS TFIEH., sl —{ B R MM a T EHE Bl Ng33(3
B 2.74), AP e E S AR 2.2 H,

F21.2 MEMHTEHRER

52l g EH R
z{n] X{(ev)
»[=al Y{d*)
V.axin]l+bylnl aX{e®)+ sY (v}
2. xln—nglin, ) el (e )
3.é™07z[n] X{et =)
d.x[ —n] X(e =)

X {evy, xlalRz¥
5. neln] jd‘)%f:l
6.xlnl*yin] X{e*)y{e=)
7. xinlyln] 27 x@) y(e=0a0
WEH LR 5 2

3 1z _ [T wy {2
8.”;mix[n_‘ = ZN.{—“!X(E] )1 dew

9.3 xlnly'[n) = f;f:xx(e‘*ww*(eiw)dw

2.9.1 HEBEHTHALSEME

#F
2l n X (%)
A
2ol n 10 X, ()
TR 2, B TR EEAR A B N (R S SUS < BT 48
azy[n] + bzylinleraX (%) + 6X,(e") (2.161)
2.9.2 HBRMERE
3
2l n ] X ()
BB AR T A, S e B HBOT ] 10 o A 00 £ R 0725 P — o B i, BT 78
wln = ngloreiomx (o) (2.162)

HEHERARBIE RIS E Akt Ry
47



) o _
o X [ g Jer X (Il ) (2.163)

2.9.3 HEEE
&
xrln ]*I‘X(ejm)
AR 4 , &N SR g (5] B, A

x[— n]‘iX(c_j“‘) (2.164)
=z n | BREFH, ZEBEmE{L Y

o[ n]aX Y (de) (2.165)
2.9.4 SRS

=2
z[n ]S X (&)

I} S} 2 e et (] 1O B M AR SR S A T Y, T IR A

rm[n}%gz£§ﬂ (2.166)

2.9.5 WHER/REE
F

I{n]“iX(e"‘")
m
E= > laln)1? = [ 1X(6) | de 2.167)

= —to

BRI X (&) | Fr o RE IR BE T, B R T 0B T RE B AE AR rh 2 nfal Sr A R . BE R T
REDU RERA FRMESE X, WMITR/KEHNE -RIERATH 2.77 P&,

2.9.6 HWMEE
#
2l ] X (0w)
i H
B n ] H(I*)
i Bt R
y[n] = ;if{k]h[n-ka:x[nl*h[n] (2.168)
il
Y(e®) = X(&®)H(e*) (2.169)
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B, R AT R E AR A B AR R R, ARSI B IR R B A — s
BiEO, X EHE R

5ln — nglre i, (2.170)
HE, MR E[(n]=68ln—n,]. 04 yvinl=xlal*8[n—n,]. BEHE

H(d®) = e F Y () = "X (%)
BHERREMESRESH(2.168)NEBSRE v » 1, 3 HMITEBIr B HAETER., X
TREERERRE A TERMN AR R P E IR IER BN — T EESE R, O8—T,
H () RBLIBR MR A [ 72 1L M A2 R 91 A5 R L, 8] i 4
x[n] = &

AR~

y[n] = H(ejw)e’m
KRR, BB AMN  N TR A NSIERE, X B n{» | MEE Y H(J) MBS
5. #BEPHE X FREMESARRMER TH—PFA [ 2 ZFRERIPHERENE
i, B

ln] = 5| X(e)e"dw = lim T {CLR T
R TR 2 #A HAeeil Bl A B M R R B i IR T, R R 0 R
s[n] = jim El;-rZ;}H(e‘m“')X{ejm“’)ej*MAw - L ““H(ej‘”)X(e"")e“‘”'dm

2 _
th 4k w748
Y&} = H{*)X (&)
R R(2.169) .

2.9.7 WEHEMBERE

E
2l nJor X ()
0
wl n ] W)
B#
ynl = xlnlwln] (2.171)
il

Y (&) " X () W(eitvo)an (2.172)

2 A7) HE—TRABER, LR BB ELR RS SN, RS L TR — A,
G BURMR B — LR, BRAR U 8 9t R B4 R 20 0 5 8 o A B e B
HIRRAE . AR, 5 BR[O A GR BN AR R R 4R, TER B E R F ik
FLSLRLA AR, R T AR SR AR, T 2 4 01 R o A A L8 o i
PRI>o R IAERES TAIF 50T LATL - 83 3% o (K R AR AT ) et SR o (O M TR R R5R , B 2 AN AR THZE 3
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BHETFERT S SE— a8, BAcRinsiE, FAnEBERERM) SR THMMNA
T 1 L AR R AR AR 5 PP S AR A T AH R (M L A B A G R

B EH XEENL T EANEEN RS AIHNG AR 2.2 MR 2.3 0, BEHFR
AR RGERLAE R ERA A R - SRR AERME N R R AP, EER X
RE HE B W B AR T, BRAT LAGE B T AR AR T A A B R R AT M B T R B — 1R A
BB PR 43— B M IR RO AR . B 2.26~2. 30 SRUARE X — &,

*# 2.3 HAEHTHE

FEF {5 o TF
1. 8[n] 1
2. &lan— ngl e~ iy
3.1 (~o<p<w) 25 2n8{w + 2nk )
b= - oo
4. atnlal (lal<1) . o
1—cae
5. ulnl 1 ]—;~+ > bl + 2nk)
e L
n 1
6. (r+1)a™eln] (lal<D) (1 —ge )2
Fsine,{n +1) 1
i’ I Bl
7. sina, wln] ([r! <1} 1—2r{xxsmpe_j“+rze_iz“’
i . Lo el <a,
g, Siwdst X(e‘"“)Z{ @ @,
T 0, @< | m]ixf,:r
_ ', OQHQM Sin[ ng*‘l}/z‘ T
9. =lal= lo, e sim(wr2y
10. &“o= D 2n8(w — wy + 2nk)
k= —oa
11.cos{apm + ¢) id E [ (s — wp + 2mh ) + e 5 ( 0w + wq + 2nk )]
h=—ra
226 BARZIMEZIRMEHTHR
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REBNFLERFF xlal=auln-SIHHEE LT H, XATRTHEH 2.2 by fo 2,
BERZIVHERASEKEE. 4 r(n]l=a uln ], AN TN BEEABETH . XEHTES
23WEREBEMNT 2(alyizE., b E£2.3, T4

X (g} =

L~ (2.173}

1- ae ™

ATH el nIRB 2[n), LB 2, (28 S AHE W slnl=an-5). HH 2.2 b
B2HMAMBHRER L X() = PoX, (), BT U

X;(e®) = i

g Bw

" (2.174)

- ac

ATRA e IR HAMEN 2[ 2] AREEE X[l LE 8l o5, 8 xlnt=a’ryln]. WHBE+E



o227

™ z.29

Pay SR R 2.2 Ry L REN M E ) TR

X(w) = —‘fﬁi {(2.175)

1l — ue™
HHER2.2E2IRWEBEHEEHE
WA
i

(1 —ae ™)1 — be )
#HXNEBERANCBNARTFH IR, EHAX RS TR A EABEREAE Y, £
W AAPS G EBEAANFTFE(EEIEEFRIFAETR), TR X(DBA Y

X(e) = (2.176)

X(ow) = eAa—b) _ bAha—b) (2.177)
I — e 1- bet=
ME22VPRETE IR 2.3PHEEN A, T4
zln] = (a 4 b)a"u[n] - (ﬁ Yorusln] (2.178)
£ 3% 52 0 B SR O 457 Rk el ] B

I RAEERNETEAREBENRERR R
() — (g lomy, o, < | cu} <m (2.179)
10, (] < e
EvRMA2n BT OHE. BAEMABERY
H{d®) = g1 — Hild=*)) = el — e’i“"dHh,(ej”)
AP H () RBPW, B8 HE 2n, B Y
1, lwl <a

Hlp(é-w)z{
0, a<lwl <=z

MAF 22 v &R, REH(C)RE LA BELE2.2 PR 1 il 2. 04
hln]l= &ln - ngl— rln — a,]

Sil’l!u‘_.(ﬂ - nﬂi)
nln — ng)

= 3[?! - ?Id-] -
Xof 28 4 PP R 88 (S Bk PN B

RADREWRAMER AT R RS ERHA Y, AN (2] PR (2 WE L THERE AR E
H A

y[n}—‘%y{n—l] = xrn]'-—i—x[n—l] (2.180)

HEEIRGELEARM KPR B2 F B A ME-ERE AR, AT, AW SREAE %
BAABWEREREWH—RRT, AT RERQKABE, TUS 2(nl=8lnl, B alnlithts
B oW B2, (2.180) R E N

Rln) = 5 hln 1] = 6la] — Lol —1] (2.181)
BMEEAC. BB AMES TR, FARE 2270 T 172, TH
H(dw) - -é—e_""H(é“’) — 1= —‘li-e'i“' (2.182)
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1—*1—9

Hev) = {2.183)

I B
1 5 e

HTITRGF A, HERRY H(SVHEHEr T8, Bl a0, (2. 183)AEH T A

{2.184)

mMEZI3IPWwEEL4

B TRy 522 P RAIEEAE L. BH
I e
-y e

_(%)(%)"“u[n_ﬂﬁ;l 41 (2.185)

L Jeck
— e
2

BARER22FHEMRL, NE

il = (L) ulnl - () (L) uln - 11 (2.186)

Nir—-

2.10 ey R ALIE 5

AEETHEPTEBRNBHE S S REMPCFERT L, R RS H A g,
ZF 3, AHEREIES S FERAWNHERBAHERTR, SRRy EBEE E 5 S48 E
FAFCMBIPEAERERER A, BRI EGOE SBEREE S EWEER, UREFS
B — P EERYE — Mo - JFE R RIS R P R R L 2 G

HEAREEIL T, A SRR N E A, UBTEIE— M SRS, mE R R
A ETREATHS  HRR H R R AR B, TESOTSR T, 05 S8 — RO B 4Mr £ R
ARAK. fFA—ITHIF 2558 6 BHESET, EXA TS LBH LD M THRFAHREE
15 AR R AR R MR A R TR , LR — P HVLF T, RE N RG gy R
B shE S (AEX B {5 S5 0] LIS L 3 2E AU BRAR ) FETERE FBEAL 15 S R R g i () . A ShiNE)
ARHT BE L4 P R AL SRR B I SRR IR R B AL P A8 B R B A ] Fhim1i-,

—THAGSHE—HREBNEEFSHES, B ~4EREF RBCREER, &dh
W, TR R o 20 T IR — PSR A SR, 5 SR IR R s A/ R B i R
R EAR MR AWER WA, — MRS S ME— T BRI HE [ 2 | BEEEEAE
MEBLER =, B—Thith. &ERETHEIRMEIIERN T RERER,. K- c<a<coP
HRENRARE -MRE. HAZEXTESHAI— I REATE, F BEE MRk
FFF) 2(n], ~co<n< oo, ERHTRBME FOMBUT I 4. B TREMBX I HEN
B, R A N 2 AR AR AR B B AR S

MXH IR S 18 1 REE R SCRTE TS A FRR 4 T 1R , X 267 37 2 8k
A OB AR AR T 0 R, B A — 045 5 {5 B Al i k. REHEVLIE B AR
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33 A N BCE Dy AT neS , S R EA R B ST B Ar i, H R X 2efs S oI R Btk
(ARSI BERBHXEARAEFTICERR, Mx A EXR B th i EFEA MR
AR . EWNATESESEN, B r 2 E o R EE SR E L H T
HA P RAHNERE. AR TEFFIERETHRLAER S —~PMEBERS BT i
(o £8P AR AL AL FRBHAL (5 5 A SR W LU (B Rl R G Xt Bt 2 55 B3 S Ske A .

T B YRS B R AR R A — S AR, O M S Hh o 2 R R Tk
. FHRAKLSRT — M HENA XS MAS ISR, BHLE S0/ EIREEKT
0] AFETR £ 3 A MEFBIH IR B, 0 Davenport( 1970) Fl Papoulis( 1984 Y3,

EVH T EENRRMESEETPEHINE XU ESERAN—HAKE R, H
B FE FRER MRS ANAE R GUORANBEE S MBS , EBEE T CEREIESRAFRR L, B
TihefieE R, BRARTHETERMEE <[~ 18 A » | REEA/, (BiRX B R EERA B b
I EHHBEM

BAEEE—TRERNB IR A [WRERNTERLE. & (2] RB—1TLHAF
A, AT SCER BBy BB AL R A — A ER .. B4, RSB HEBEE -9
BEYLT B A — R R B, i SR AT R R I T 2t A e B R .

sl = 3 hlnm—klelk] = 32 hlklaln — £]

ko - b= —oe

EME SR e, AP REREEN, MR [ » 1 EARANE. V(2] —EHBEERAN. FTH
HEE, MRMARTEND, B L EETEN. BASSTUHEHEE » RTK
A PAB S, [ m ERAE, 2UH thA] LUIE — 20 2 F— R E iR 8., TR
BB v - 1, WRBERCKER, NPT ESN A, R &l A
HEXFRRIEMA MM LS T . HIE, S0 XSBSHBA BIBMER,
WA SR AHEE
m, = &lx,il, m, = 8ly,} (2.187)

AP e - HEEEBRE. ARMMXBEIHE D, SETHILER 0 My, ST 2]
My n JZERIZEHHE RS TR X 4, SO KRR BEA S, #lm, (2.187) R AT il
5Ii&,
mnl =&lx(nll, mln]l=¢&nll (2.188)
W x[n ] RF BB, IRA m [ n TR n X, WWRTUEE m, IR [ = | RFERT, M E
FHESXT m, [ n 1IN,
1 L0 L N R

myln]l = &lylnll = 3 Alkidlaln - 2]}

k=—o

APELARFKI MR AN BEENE 2%, HAeALTEN, m [n—k]=
m, ER

myn)] =, i ALE] (2.189)

k= -oo

@ A EORATST ARG TR BB OPR",
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(2. 18930 W, 8 5 A B LR F 8. PRI IRRAL (2. 189) S ERFT RN
m, = H{em, {2.190)

H HAEE W S AR, 0T — 08 A DR n A B R

bpln,n + mi= dlylnlyln + ml|

= &} i i RlEJR rlaln —klxln + m — r]1}

b=—tor=—oo

Zm: AR _ZMJ Alrl8laln —Elxln+ m — v}

k= —

B x0n JEBATRTRREY, €l 2 (n — R laln+ m — | LS m+ b — r 4%, EHA
bolnom +ml= S h[E] S ALrldulm + & ] = é (m]  (2.191)

k= oo

X EERUE, E#ﬁi‘éﬁﬂtﬁ}%ﬁ‘éﬂilﬁlﬁ_m o, e, MR AR TR —1
P SOFRa s A RTmh , g b B LERE .
R EB =y &, (2. 19D FmRN
b lml= S b (m—2]S A[RIR[L+ ]

f——ma k=-oa

= 3 bulm — lall] (2.192)
AFEEL
1] = _ih[ﬂh[1+k] (2.193)

3 e L VRN Ao IHBEESHEXFER, SEH AN 1 [~ M EMBAXET,
REZSRVRE R o L1 JR— AR E MM B A%, RN - RRERMNTES, HEFRZS
— T XRERFEVF R GRS . W TUEBL . cu IR E A n]Y k[ — n | WBSEL
B A, (2. 192) AR Al LIBLAVR — TRt R iy A S B A A E SRS
A5z fpK v e 57 (¥ 4B FRL R B M 6 A9 8.

(2.192) A VFIRN) , 18 Bt B e RAE -~ 2R PR A5 B S50 — A Bl LS A R0 o7 12
HAW. IFERR, BE m, =0, GWEIEMCH B o7 22FA ERRN. RS, 5 508
Do (), @, (I)FB Cpu (38R b Dm ], b Lom 1T ¢ [ 21808 AR B, (2. 192) X AT 48

@, (%) = C ()P, () (2.194)
F3oh, H1(2.193)3
Cip (%)= H()YH ™ (&%)

= | H(e*){?
Bie X
D, (") =} H() 2@ () (2.195)
2 ORAHT — M E XD REREBIOME . UL
&1y’ lnll = $,00] = L [" @ (@ de = $itmEsonE (2.196)

H(2.195) {0 A(2.196)=%,, 77 18
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£l nll = #,001 = &7 | H () 120, () do (2.197)

Bk H(*)R— T HAANEIEIES, WE 2. 18(0) Fim. ¢ [m B —TEFR L
& () = B, (e7})
AR, | H(e) {2 2 o G918 A%, BIETT LIS R
$..[0]= ¥ BT

— l “ jow _1. T e
ZRLG%(E’ Yo + 27(]_%%(31 Ydw (2.198)

BT 0. << wli<Kop, W, 9, ()BT N EARLBERRZRET M F AN FE.
5y TR B DA, B

lim ¢,[0]1=0
(a2, )0

RTERE(2AM)ARAGE R, sRERH
P (w) =0, A2 w (2.199)
TR A R— /‘%F%H‘Jﬂj$¥ﬁt‘ﬁﬁﬁ%%% JSEET BIE AT,

#z.30 gpsE
ERUMRZ WP, B FBRAELETRAN. OB F RSV ERABF PR L. HD, [ m]=
a2dm], ZAFFTFBRAZECAETENY. aRLFEEHHRHE DT EK,
@ (%) = a2, HLH w
B, — I aRFETHFHIRE
|

— _]-_ Bl f ! B - 2
$.[0] = ZNI,,,qbﬂ(é Jdew = 2 _“oxdw ol

ERFNBSESDRBTREAWENE S AT L WBEAAS, o, — I DREY O ()M
HMEE n] TUAABEENERFRAT - PEEN TSR 5mRY., XELHH 2. 1952
X R RS H(SHE TRV,

@, (") = | H(&®) | *52
A ol REBBIRFRINESH PR, Tuiﬁﬁﬁﬁﬁ'ﬁ%)\ﬁ%ﬁﬁ*ﬁﬁﬁu%&&
W v o FHAHE, P BE Ala]=guln], M4

H{e*} - 1

1 — qe ™
EHERTUATAARTASD R BRAED THAH A ERNE S,

2 2
2 _ Tr
< =

1+ a® -~ 2acosw

@, () = ?—

I — geie

AP EEMERRE R DR Ee A RGO AT 2 [F R A
bolml= &lzlnlyln + m]}
= Ctaln] 2“’: RlEjz(n +m - k]}

fam——

D hlk1$ [ m - k) (2.200)

b=

TR T 2 , S AT L T80 6 A S A B o LR S i A 1 RS R SR 2R

il
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(2. 200 XH G R EHBE
&, (%) = H(e™) P, () (2.201)
Mkl Ak VMR ES I, 13- S5 RA — PR AR B 8, [ ] = 28 [ m ], HHAA(2.198) L,
CIE
$., = o2h[m] (2.202)
BRI T REEMORES A, — T8RS RSN AN B ZR B A R IEL T
RGEHE AT oI RE . el , R A A AT RIS
&, (dv) = &2, —x @ {2.203)
R (2.201) 048
@, () = cZH{() {2.204)
WEL AN T, IR E L T Z RS REm L .. R A v EMWE R X — 1> 1 R
AT B ok S, IR AT (2.202) FHI(2. 204 ) 0k o7 UL I SEE Al B — AN 22 pemt AR 2R
F Y Ao Bk v iz 8 55 S8 0 12 ) BE Bl

2.11 %

BRI THEXEHFNEBEESESEANILITEEENL.,. HPFEX T4 EEF
| FHERNEE XANFREENFTERE, REAXBREEMEAREEMN S XSS, BEW
R ANR KB AR BRERER REES T RN - L RE R RRIEN R EHF—
FEREROFRSE. (T T XRS5 HBEASRHER,IFEL T FIR 1 IR FRES.,

MNP EREFHMBLRIN-FEETERCINABRR R, BB &% —
TEISEARINRE TS5 I T SRR ) E o SRS B Wk e ool 7 SR ) 2 ) 6
FR TR A — X8 B e Xt

RAPREZEAREEEH FHREFRMBEER b, 3H10HE T #5708 B OE B 28 37,
F2AOMR225FT XM EH, F 2.3 07 L6 AR 2T,

R LI B RIS SEM A BMsE R . E/a B4 P i s s 3L A 8 & sy
SRAEBE— 2 PR iR A,

SRR E A 22 HH Xt E S [BI{E 5 i 45 1 69, 18 = B e 6] 5 5 4k P fa) 5 o
— P EHEMEERER KX 2RFS RN, b, 5SS 4 2% EE SN E S e
i AR M BN FE R Z RIS R,

g M

BB (HER)
2.1 HMFTARE, AN FRARTR(DEER, (O FEBH, (R, (ORFIER, #1105 TigiZ 1.
(a T(xlnl) = glalxlnl, glelEw

(b TCeln)) = 3] alk]

1]
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2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

ey

E z[&]

B=smpy

(@) T{x{nl} = xla ~ nyl

(e T{xin]) = =]

(1) T{x[n]) = ax[n]l+ b

{g) T{xlnl}) = 2[~ xn]

(h) T(z[n]) = z[n]+3uln +1]

(a) BE—T2EPERT A B YA R LI KPR B R FERIE NySnsiN, AN E . BABA (o ]8&3}:
XA No<la<IN, A¥HZE, HEERARMBEE LR XM N <n<N; RENZT. A N,
Ny, INo N SR Ny B NS

(b) F xln]lB N ITERSIEAT A2 BB M PESESSMERE RNEY v 2 IR AFRRAHE
SEaiEEo7

WA EUR R B Rt Bk ua B 2 R T IR PR R RSB BRI AL , R o 1850

hlan]l=a "ul-nl, 0< a<1

(c) T{zlal)

il

AR R RGBT .
slnl = 2yln — 11+ Esln ~2] = 2200 - 1]

Malnl=lnl® y[n]=0,2<0,3K y[n], n=0.
- A EELENAERSH TS TERR.
yin]l -5yln-11+69[n —2] = 22[n - 1]
(a) REGWFO L, WANTE 2[# ) =00, 5L » ATREAIHEIL .
(b) RFAGERY# R B phof 57
(<) 7R B YEAY BB B o
(a) —ERHEARAERLG, FMAS L 0T 240778

sal = olnl = zlnl + 220z — ]+ 2l - 2]

SRAEMERD H{).
(b) B — & A i o
1 s s
1 — Z-e i 4 o Pu
iy 2

Ao, 3 pa
1+2e +4e

BHFILERGEAZEN R,
HWHW FAEFESRESRAMY 2, AMEH A7
(a) x[n]=glm®
(b) J’:[n] :ej(:hm/d)
(o) zlw]l=[sin{nn 5)]/(nn}
(d) z[n]=e="2
F—LTERBH hn)=5( - 1/2)%a)  SHEBIW BN A 2[ 2] = (0/3)" [ 210, HEZ NS
e
BENTE20FE

sinl = Fln - 114 g5ln ~21 = Sein 1]
(a) T REFEST Iy BRI B LTT 5245 6080 00 K o nb JO7 0 S48 I 7 S B B o 2 A2, 7
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{b) ZEHITRFREL--BEAR{ 47
(c) BEHD A EE, EHEX LG HE EREEFAREHRANH, LR LTI, WA y[0]=y[1]
=1, REHM x(n]=8[n]MWhE,

2.10 EHpLKEEN Al A ol 2 JINTF R— TRt R ERS AR

{a) z[ni=ulrl, hklnl=a"ul{-—u—-1], a>1

(b} z[n]l=uln-4], Alrn]l=2"ul-n-1]

{c} 2z[nl=ulnl. RInl1=00.3)2%[—-n]

(d) hln]=2"ul~n—-1], =xlunl=uln]l~- uln~10]

FERR (b)) ~ (D4 98, Bz sk e R g E B gLl

2.11 EE—A LTI RE, LMFBREL N

H(ém}:_—_— — < wE

EHA xlnlH
x[n] = sin(ﬂ%), 4B

RAT 2 » 9 v s o
2.12 A—REHMAF (2] I v . HEETH 25 TR,
ylnl =ayln—1] + x[n_
ERSEREERN B RGN AN, S a<ny.2[2] =008 y{n]=0,r < nga
{a) F #ln]=8[n].8 y[u (L n)-
(b) REELRPEME? XUEHZ.
(¢} RELRLFTARG? HIEHZ .
2.13 {8 H TFIE B EES D AR~ BB SR i) S 15 B 1A 1R ZE 5 i R LE e
(a) o3
(L) 3"
(e} 2"u[ —n — 1]
(d) COB(CUUFI)
(e} (174)"
(Y (/)" [n]trul —n—1]
2.14 CRIBGARMXENINTRENT .
(a) BB Avar[n]={(1/3)", y[al=2(1/3)"
(b) REB:ix[n]1=(123)", y[nl=201/4)"
(¢} BIFECra[u]=1(2/3Vuln], nl=42s3)u[n] —3(1/2) [ n]
FEX (0, AT BRI P e B9 L B Y TTREMI LS -
(1) RHATEEARE LTI 69,
(il ) BEA—FERLTIA,
(it ) REFEFTEERE LTI, IH HA —D LTI BRI NMRA /SRS,
CIv) REEATEER LTI B, (B2 s s A 7 8l 11 B 48 1 01 8 R REME — 3 52 .
WRET Cill ), FEH XA LT RGN IR RIRL ) o SRR H(d*),

215 FRETEP2ASORE, —MREKABEES A= (1) ula+ 1010 LTI 200 Mm R D2

TEBTBRER R o [« S1BD0 SAY B SER S, B2 FFU451- 71 B8, 3570 BBk a9 81 -
(a) BB LTI HyY
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(b) B4 KRG ERITG?
(¢) 7E BIROCE M A/ E R H) BT A REAET L7
2.16 AR F B R.

ylnl *‘;lTyEH - 1] -%y[ﬂ -2] =3=x[n]

(a) #SERX-TELSFEFRWA—BER.
(b) —4~BEREMN—AEERMN LTI BHEM O 25T EEE, HRIF-T R ECH AL B MREA,
(c) MEEA X ERM LTI REARBEN, TR T ERN LTI RERFBEWD.
(d) 2 x[n]=(1/2)"uln 18t RFEZ G FHEI—ER.
2.37 (&) RZEFFIMEE i
1, 0<ia<iM
rind = Jo. He
(b FEFEF win]

win] :{%(1—003%—;), 0L M
0, He
Eih w2 ]2FFH #La )R E 3 R{)HREBR win | FEE TR Wid),
(AR [ n AR A SO Mg oM e om0l 2 ]0)
{c) EIH 2§ M =4 i}, R{™)FI W{"IEIRHEIRE,
2.18 XM TFTFESUGBE D LTI RSN AN, 35 B n T EH R,
(a) Aln]=(1-2)"uln] (b Rinl=(1/2)%{n—1]
(0) R[nl=(1s2) = () hlnd=uln b 2] —aln-2]
(&) hin]=(1/3)uln]+3%[~n~1]
2.19 MTTFEFHHMAE— LTI REH SRR, R RS R TR E.
(a) hln)=d4™uln] Y hin]=uln]—ul=x-10]
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ROC PL,ABA xlnlrg " SRS OTINA BEEBE (2 ]r ” WIEEME S, EHR x[n]
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AT Aoy A FE-—MEEA T BL ROCKLSFCFEECE, Hth, RGBT
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FiBE, Hib E B I T X B BA H
¥ 1
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RS R AR, BATEARTT LB RIEAE - TRBAR » ARz ' B BEORSF R £
MR, R, RIMTTUBERH Gz - )OERAWERRMAEFE(L - e DEXHEKX, X
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ERHFFIRKRG AR A W44 BRI AW S kR = R TR AT RS Tk
BH

B39 ARHSAIXBAER . REH

ATEARVUAAB AN R RHARNRH S ART R, A FR-FF K ERH

- -2 142
X(z) = —Lt2z +z = (A+=z") . lzi>1 (3.46)
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=N EBADRNBFAPLEZHIABI W R TR XM EEKFEY b RBH R, 38t
X ()T E— St A = 1 W 3eiE M.
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TEH 3.12 Fufl 3. 13 B,

#3311 AWEBMRARETKG
E PR
X(z) = log{l + az71}, lz 1> al {3.51)
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WURLE TR G A F AT SN T8 AL IR AU AT 8RR . KA X — W S # 18]
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(d) GBI 2,2 ], EAET 2[ a1 o[ 2] BES(LF o[- 0 6 & H2EHE,
PE X(2) =" BRERME TENEFIN 2 258, 59k a0 28 .
G N{z)R » B2, B

X{z) = ‘!j(%
UERH L BN X (=) T 2= 2 A— THEIR AL A4 X(2)TE 2= zo MEEERET

Blzy)

A’{tu)
HH A (o)W A ST z =z, FE ,
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LI GHIRAE

4.0 351%F

BABMBNEGE S HRERSHELZ T HERR WNE R EEN G SRR
RITHHBE . EBEENESA B EMFREP T, — Bt {5 588l B ARt &
FRTERRRE A SRS TR . AT IO ENIRRN SR, AiE N5 S REY
FRECR PR A > S IR B R, R B AEE MR RSN B ES B LB ] LLE S
| B O ] AR BE DA R IS SR 4 2 S 1H] 5 S i AR S0

4.1 FEHRA

ERA HER Al fEHE (W Steiglitz, 1965; Oppenheim and Johnson, 1972), {8 &
— P IE SR [A] {5 5 0 B 1F) 3R At SR O 250 Rl SRR L X B i R (A B . (1)
BRNRFERTF IR BINT ERA R
zln]l = 2.(aT), —o < a << (4.1
A DRF . T REEFR. MEME 7. =1/ T ERREE, S H A, NEM
HILEE /¥ (rad/ s YIS BT , B R E TR K 2, =22/ T,
FAHESTBR (4. 1)NA R GEFR S ¥ 400% 2 5 8 B B 8 8] (C/ D) R 5% , T4 [ i
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4 1R MEA—THF, BTG EE 2.2 PARHET —

N ELENAEE B 2 (OMPEMNAEARFS 2(n] — P

ZEHIR R .

£ (0

t

TR A T, R R AR BB (A D)3 T

BRIy . XM AK A LUFERSHE C/DF

BARHIENL, TELHERERFE — D A/D BB H — D)#% 38 HHER
BEHEMER, HPaEE SRRl Sipag

HEE RERERERISEBU A RERENRBSEE, BURAEE4. 8.2 W R 4.8.3 ¥k
FMEAVHE. A/DEFEBRSHORT - wEFERECBEEBNE, @ T FREEFEis

TD

xijn] = x AnT)

4.1 —AEEEE D BIEATE (C/

RAE— MR AT W, QMY = » ], —BATHEIRE . (¢, IR AS89%
Ao X REENARE FE R A S ERE = AR A A FE R, R P B BB L2
{5 SRR P H— A BA RS Fraepyid, IREERESE AT 9255078 7 BERRBHX — Wi iF .

TERF P AP RFORRAET BRI, N 4. 2(a) i, Bl — rhih iR g
FRE — 1 i i B B PU A MR . B 4. 2(b)IR T — P EEMEEE x (¢ ) EFFR
FIRAEAR T o B R RAE AL R, B 4. 2(0) REBLATR TR, 2, (o) M 2 [ n |2 145 22
BET AERFPRY L 7, (2)3FR— PN ENE S (A — v ), S0 T 7858 T tet
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T TTYTL

T r[lm”
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(a) BEIFRG: (b) MTRTRERN 2025 () WA RRREERE R HIER]



TSR R T 55— PP 2l n R EER » 50, X LXSIAT st H—1k
LR, B FS] (2 IR EMBEAAFXCRERNFELE. #EF, o (OHEERE
=l n JPEMAARBE X 2R, MARTE », () R spEim AUk 3R 1,

R, B 4. 2(a) SURSRAFF B — R B ERIFRR, SRR 7R S 6 B 8 R0 45 I8 1R 21 FR AR
REETTEE . EHAUTRA IR M B B R %, — ST
JTHER] 4. 2(a) R RIAR EH M, 2 UESIARSELBAXAFT, BRI RS
it —RBMERHE LT, U RS H X —REHSIVF L E B PR NER, X A
FEEM T RAREH G EIRHES T A0 R R,

4.2 RAFEIHIREK T

I C/D RIS AT i 28 MR S B, B S sl At P S v B R R
x ()3 2 (e Y BRI,

s{e}) = Eé‘(t“ﬂ:T) {4.2)

m— —wo

KF ()RR bR R R R RmE . B . ()P ()R8
a{ey= xe)sCt)

=z (t) g}a(r=n’r) {4.3)
AT PR BRI T PEIR T, 2, (2) T R R
2(8) = 3 2 (nT)8(t — nT) (4.4)

g= -

BIAEREBIE ,(OWMBEH TR, A G.3IR, 2, (1)E = () sCe ) FERL, IR 4

x Co )RR MR g B X GO F S0 )RS, —A~ 8 H rh s a8 BB s
i 2 - JA S vh 8 E8 (Oppenheim and Willsky, 1997), 38, SGQ)YH

SGO) = 23 80 - k) (4.5)

&=—no2

A 0 =2/ T BRI, L rad/s tH. BER
X.(i2) = 2 X.(i0) * SG2)
b« BT R B EUEE, T
X,60) =+ 3 XG0 - 4i0,) (4.6)

k- —m=

4.6)RGFHTAEM 4. 2(a) Frh P HEB RS ARG B MB TR AYLE, i
(4.6) TR, z (IO E 2B R B 2, (2) H008 5 A0 1 B M TR 5 S i 1 X ()%
ﬁ%ﬂﬂ%ﬁﬁ$ﬁ?ﬁﬁl%ﬁ%ﬂuﬁ%ﬂ%ﬂTﬁﬁﬁi?ﬂﬂﬁ%m%%ﬁgﬁfﬁﬁo 4.3 H
e T B RAEPIRE TR, B 4. 3(a) BR— MRS E A X E X G2)PAERE
BRRESRRE Oy, B 4.3(0) RS EErkE S S0), il 4. 3(c)ME XG0, BB E
XG5 SO BBIISEE. AE4.3()IRHBENL, %

2, — 2 > Oy, Q) > 20, (4.7)
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(a)
S
x
20, -, 0 a2, 202, 33, 0
(b}
XL
1
| | 1 1 |
20, ., —fy axy 0, 20, in, 0
(ﬂv_n-\")

48 a8 A
WA N VAN AN N I BN ALY 5

(@, -np7 0 24

B 4.3 @i op L 20 St R
(a) [RiHE S8 (b) KPR,
(c) BREGFEFE(Q, >20); (d) EREFSIHE(N, <20

X GOMBEEREIAEES, A S EEG o) e — e, EF - BEEH 2, -,
FF—1r5 X0 —HWEARN—MEERER T 1/T). X8, + ()BT U~
ERAELE B AR o ()R E WOk, XEEE 4. 4(a) Fi7R, B HoR H— 1 s 3 B 28
BWERE TR ALK GO MZRMER AR R . T ME 4. 4(L)A X.(302), X, Go)YEE
E 4. 4{c)FrR X BE B 2,>20y. BX

X, (32) = H.(i2) X, (j2} (4.8)
2,3 H G R—MEEN T8I o, WEREEEESNE, HA
3y < 0, < 02, — ) (4.9)
R4
XG0 = X (G2 (4.10)

ELIE 4 _ 4 () PR,
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s(fy = iﬂ&(l—n?")

———{ % Y———-#. (0 >
o o S )

l n,)an
| |
. nﬁ.\ a, a
(c} (0, — {2)
H, (i1}

T ﬂN<ﬂc<(as*nN)

—q, 0, 0
d)
Aﬁn)
1
-y Oy a

(e}
B 4.4 F B {0 HE AR MR R P ST B IR R gR B HENE B

RGN ASERNAHE, B O.<20 . X (N EEBOEHER . UETYSE
fiiAEfE—RN , X G2)ATFRAGEERERE B XHMWE 4. 3(d) iR, EXHRR
TLIEE 4. 4(a) PR E KM -, (T —THZHBREXE T HIEREEFEBE AR X,
B 4.5 TAMELAZREERE THBEERSMER . B4 5()RHEREESHBERY
A it

x(2) = cosldot (4.11)
B 4.3(0)REE Qo< 2,72 B, 2, (YBYEB T 4EHe  THE 4. 5(0) 27 02, > 0,72 8%, x, ( YHE
BrtAr . (DF()MAHHMN T Q<. 72=a/T My >x/T B LBEES (2, =02,72)
W RN TR, B4.5()B(e)X N FHBERWEN . ERGRENE4.5(bF d),%
Hlinsitie ()0
. (t} = cosldyt (4.12)
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TER RN, B

, X {02}
ey = cos( 02, ~ 2ol (4.13)
ORI, AR R BERIER B SR, SIS AT T"
B cosflyr B £ @ X 1E MKMW E S _50 o a2
cos((2, — Qo e BR—HRRA(E TR, (a)

XA B R 5% 2 i R SR B B (Nyquist,

2 T
1928; Shannon, 1949)#ERY, BRI T . R Xi[iﬂ} o<y =73
RENHREER o ()R- R 2L
BRIGS, —, 1y e, 4, O
X.G) =0, F 1 01> O 2
(4.14a) ®
‘ X, - 8
WA r.(c) HEME— 1 HORER 2[n] = r”;%_ﬁ PR
- = - T ! L 4 b
x(n1 ).n—l],il,z_ﬁz, BipesE , A t Az fFtip
£, = T > 202y {(4.14b) -1, -~y %ﬂﬂ a, 11
HE Oy —BHASTERNMPEE, MmE (<)
2ONTRRAEENHR, REBEFLMMAT [ xGm @
AR, T
B E R IE, RAMUL L8 T A 4.2(2) T
FH PR PR S, RNBELEWEREER ~{ig 1o n
X, GO X ()R ERFH 2 [ o R @
f I E O3S X (), N, ROIEHE  ps X010 ek
XG5S ~FBR A X (4. 4) RBTTIE . T
B np A i T t |
- —(0,~ 130} (25~ 120) a
X, (j02) = 2_: x,{nT)e Hin (c)
(4.15) FLAS — A RRIAE 5 RAE S AR AOR
& ¥
xln] = &, (nT) {4.18)
Exd
X ()= ETI[”]C jun (4.17)
merigy
X A1) = X (&)Y ,. or = X(d%) (4.18)
H(4.6):NR(4.18)=, 58 %
X(e7) = %QZ}%XA}Q ~ ka2, (4.19)

AN
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| = 2ack
x(ew}:v}zxc(,%—k%) (4.20)

[ R———y

A48 RB(4. 200 RFTUEH , X () R X, GOMWE-MAIRR ERRMALER, BHER
HEETH o=0T o, IR REERGT BRI E—FFBFEME6, LIEE X, (02)
i 2 =0, H—EBI X (&) P i w=2x. B X, ()R X (&) FESE—THPE—1b
LRGN ()BRB z [ n | BPFEE— T EH LA X —F L EHEA R,
BAw L, WFEE 4.2 AL, 2 (D FERAZHNEEE - S5REEE T HEOHEEMH
B, SR, [ » ]FAEZRA“FEIRSRBET L ARRN, (E¥MO¥RTF T i3 —
fho BXFE, AR MRS RN T — MR TR £ =1/ T BEMA—1k.
a1 —AHEBMSHREESEE

WRARHAY T=1/6000#EREAEE £.(2)=cos(4 000 ) B, BEF 8 zlal=z{nT)=

os(4 0007 Tr) = cos(awyn ) , AW we=4000xT=2x 3, EHAMHFAT, 2, =2x /T =12 000, T15 &

BBREHERE 2,=4000x, LK R FEENHAETRARRE, 2 (OWHETEHRE

X G0) = af(2 — 4 000n} + x5{£2 + 4 000x%)
B4 6(a)BE 2,=12 000n it 1Y

X3i0) = 5 > XG0 - 02,)) (4.21)
b= -0
X H.(0)

Y ) S
. = |r E T x x
7 T | T T T T

I| : e

1 1 1 i

~16 000 -12 000K 8000600074 000x O 400076000 0007 12000 160007 ()
(a)
X{¥) = X,(joT)

o w " m n "
' 1 ] L ] I | ] ) l
87 2x _4F -x 2% 0 2r  aw  4m Zn 8T
3 3 3 3 3 3
{b)
a6 2;=4000x MRHEFE T=1/6000 BB RS TS B EENF

() FIES 6 1] ( b) 898 L - 25 00

B RN, X (GDREE Q= +4000n h—A b, THRITBS, AAME F BN ELE KR B4
62,4220, % %, B X (=X, (jo/T)EF P -Hi% o—ar W@ &L L7 4.6
by B ERBH TR R, B A A BB IF RN EREANREBA, H 6w /T) =
TS{w). FRB , HMEHEL 0, =4000x HFEFTH—{LE£ wp=4000xT=2n B, EHETER wy<
™ A BAE T 20 =4 000x<n /T =6 000w, [ 4.6{a) K MW 2t F 2 AR 0, = 12 000 M52 42 &
REAEHGDWEENE, NEMEFRABERFRNE S 2 RAHE 0, = 4 000n, 280
ERGES . (s)yMmE,

42 HOERTFZESEIREE
REBREELEMBEESE 2 ()= cos{ 16 000x:), Wi R BRI 5 8 4.1 —#H T=1/6000,18 A4
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a3

FHEBSEREEEFEEEN B 0 20 /T 12 000x<22,=32 000z, XA HR L FEHR P,
HERNEBE - PRESNGE, T TEAAFR.X(DOHESHI () T2 —HE W, 0 &
Y 2= 4000t BEHG.20DEF X (2 -2,)FEH. TFER X GOYEs; LT 2=
F000nt5 A WM EMR X GR+ NP E W, ¥ X)) =X (jo /TBEEY o WEREFESE
4.6(b)—HEHA BABRMNA THREHRALRBEE T, $THX AN EREXRAZ . LB Y
ST, HEAF 5] ZATE Y,
cos{ 16 OUrn 46 000} = cos(2rn + 4 000mn /6 000) = cos(2nn /3)

(E4HEHTEILM I HEF 2 HERRETLREEHE). AL, BEHMANRBEES (n]=
cos(2an A3), WA FFEAE AR REE L HATE WS L0 AE T ARTE LY, X
HAEREHEREE LT G - MHEANRETRE,. T -8, Ha6(a) R
FHEEOQ=1200n B TEREE HGQOOWHAERNE, dEERE REREXWE T2
R O=4000n, X HFTRREEE L ()0 HE,

E_REEBNGT

HHBRE PRI BEETE + () =cos(4000x:). W EFH A1 HE, MEA Y 2, =4 0005, 84
M. REHFRBEEABBE T=1/1500. HF 02, =2 /T=3000r<202,=8 0000, XA FHBHE
ATHREIRXBHEE . ZRBLEHRE., H47(a)B2Xwe XGMWHE, MELF Q= -1 000x
WA RERAIXGUZ-0)), BEF 2=1000x 8N KH X (GIR+ ). # X(dv)=
XGaw /TS o MBEHSERBFAE4.7(L) TR RH SR 46254 My