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W ORER(1.4-23)AK (1.4 -25) "fEKE
t&8(t) =0
e “8(t) = 5(¢)
t3°(¢) = - &(1)
e ™8°(t) = 8'(2) + ad(y)
2. B
() RARTE =0 MM, 7 ¢ =, LRI BT ERI 6 -¢) , AP ¢, WEW. &M
WERBAENLKX(L4-1)HSxs=t-1, ,F

o= L]

f 5(t —t,)@()dt =f B(x)p(x +1)dx = o(t,) (1.4 -27)

BN R MR 8 (e -1 ) SRR RBBREN ¢(1)) -
hA (1.4 -16) T 1§

w =

[ #G-emd = [ 3(®elx+1)de =~ 67 (1.4 - 28)
BT TR EEE A (T =1, HEZARBAK)BE
)8 —1) = f(4,)8(¢ - ¢,) (1.4 -29)
r Sa(t - )de = f(1,) (1.4 - 30)
0
ADB (e —t,) = fe)8 (1 —1,) - f (5,380t - ) (1.4 -31)
[ OLICEESTEEA Y (1.4 - 32)
P L RBAE S, A EEE RBER A - o ) WSBHFAECFERRIRA) X8
A ERERT HE,

B RSBESRE, BEe=,(i=1,2, ) AAB - LAES(EEHERBHBLT,
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FIEE e =¢ AORFHAEE), RO SEZBHRT LR S

L) FERMEA =1, b, Hke BB FG TG ) (B Faw)
M 1.4-5), F 2R RFHBEKE ¥ J, 2R, 0 &2
Jo= fla,)y = Fle) (1.4 -33) © " ‘

BB E SO EEREANEE N I8 -, FR, 48 EL4-S FREXEN
HERP () BRI

£y = () + Y T8t -t (1.4 -34)

i.4-2 FS)MEL4-6(a)fiR. BHAARKBRIRMIER, REZH.H
o). &8

£
2 (?
- o |1 3t
(-6}
(2) ®)

Bli.4-6 f(OOERRABE
M EH14-6(a)PRIESAIHERNA

0, t < -1
t +2 -1« 1
ACIE S
0, t >3
A
fi(e) =2t +2 (1.4 — 35a)
(1) =-2 (1.4 - 35b)

MAMKEN, B /() aFERH
o) = le(t+1) —e(t-1)] +£,(e) e - 1) -6t - 3)]
BB R
Frt) =f () le(e+1) —e(e-1)] +A() (8 +1) -8(:-1}] +
Frefe(t-1) —e(t -] +fH([8(r-1) ~8(z -3)]
AR A REER, FATEN
Fre) =F0le(e+1) —et -] +£(-1)8( +1) -f(1)8G 1) +
Folt)[e(i-1) —e(e-3)] +£,(1)8(2-1) - £(3)8(¢t - 3)
HR (L4 -35)8,7(8) =2,F45(¢) =0,£( 1) =0,£(1) =4,£,(1) = =2,£,(3) = -2, EF]
RA LB
F(1) =2[e{t+1) —e(t-1)] -48(s -1) -28(: - 1) - (-2)8(¢-3)
=2{e(t+1) —e(t-1)] -68(r-1) +28(z - 3)
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HPE I 1.4 -6(b) BT .
e 20 T L, 24 45 5 05— 20T A, S 5 S 00 7 4 At S 0, 5
1 1 SRR B IE M 60 T SEBRAT 1 B0 o, R T B MR .
URETHBRERRBENS, BTHES BRAR,
3. REEH
BA BB a(a£0) RAFIIL LR 3 (o), HBERE | B(an)e(s)drs
#a>0,Mlel =a,% v =ar, W ERTE A

[ataeti = [ 3o 2 = e
o<, Wlal=-a,F
dx

[" sanetnd = [ sxre(X)

= -l gl

ZEULER, %

5(at) = ma(s) (1.4 - 36)
Jafei b, %t F 8(at) B —Br R EA
J’:‘ﬁ“’(at)qo(t)dt =|_}¢"TJ: 3“’(x)qo(-zf)dx
=1 " 1 s ______I_.L(l)
“lal _58(:;) agv )(:)dx— | al a‘p (0)
eV (mEXRN(1.4-16),78 _
5 (at) = LI La“"(z} (1.4 - 37a)
al a
X, 748 6(at) W n Bt FH
57 (at) = —— - L5 (o) (1.4 - 37b)
| al a”
B8 FEMNT a=0d&7, BN (1.4 -36),
4. AEE
Tﬂ(l.4—37h)¢',%ﬂa: -1,18

5 (-t) = (-1)"8" (1) (1.4 - 38)
X, e N BREE A
. 8""(—:) = B(")(t)
EATATEE R L R, B, 8,37 (1), R BIRER. Yo HEFHN A
87 (-t) =-8" (1)
EABER  F R, A, (1), (), B¢ HF B,
5. B R MO 2 I o o A



2 F-% FES5R4K

FELE AR S BE M S[A() M r St %, Kb /) RS ERE. WA =08t H
AHFHER (=12, ,n) , WS LR », BT RS NEBEN () TR HEHRE,
B f() =0, BRE R, H

F8) =F) + (8= 1) #2714 e

:“'f’(l[)(‘ - !’i)
KPP FUIERAOT =, LI, BT =y, RAOWRMB . f ()20, TRE =1, W
AL 1AER[HERK(1.4-36) ]
1

8] =8[F ' (4t —-2)] = 70T
R E A =0 PR =, WHNAR P = 40 () #0, WA

ﬂﬂﬂ]:zlf%}|

TR GERRE CECE LTS S

8(t - ¢,)

5(t~t,) (1.4 ~ 39)

XM B) I RE T ¢ 4, RER
() =40 -1, MK

a(4s - 1) =é—8(t+%)+—}8(¢_—)

2
MR () =0 HAEM,S[ () I BAEX.

8§1.5 BREHHIE

BT R, EEER I MR ERAEAR R FER, AR R (BT R
GHES)RBEHFE FAFEEERTIFE L, SHFHEBNAR, RET 5N MR
GEHERE ERARSEBAL AU RAESERNRGHERE SN AEENE) FK
B%,

AL B A AT R S AOW R (i 5 2) LR TR B MM (BARS) MSELEH
RATL BHEE VPN ES(REIRZES) . 2BhRiSLaf (Fns i) AR REE
ot g0, ENA B AR ACROT R . IR R G AE 4L B R B R RS R R MR R T
BETHEMRAEE L REZNDEEE(RITZER) . THLLTH(NRR WA FF
BEVHEAEEHSEL. APEEHRFTRE.

- FEMEYRY

W E g g R S B e, R Rt RS, MR N R, MRE R B
ERE R ERHMEEEEEAS MR A ERER. EGERGE SHB RN L GERAE
R.BRARERE.

Mtk RENESEURMA IR TR RANBFAUEENTE.

ﬁu%ﬁﬁ%mA\ﬁMfﬁ%ﬁR?ﬁﬁ'?*,ﬁﬁ$$ﬁk-—'s'éﬁj’tt‘:%ﬁ,ﬁ[l%%%?ﬁﬁ@ﬁb&\ﬁitﬂ%
BEHENBRHERA - FHBRE.



§1.5 REpiEr 23

W 1.S-1fFm% RLC BE R, MEBRER u ()F + ) - a)-
e W Eh , R E PR IR v (¢) MR, W Z /R K . L R
EH(KVL)H us(f) ucle
u (t) +u,(t) +uc(t) = ug(e) (1.5 -1} - C-|-_
BESTHAREESHIKRXE B
i(t) = Cu'p(t)
up{t} = Ri(t) = RCu';(1)
u (8) = Li'(t) = LCu"(2)
Wi AR(LS - 1) R a, 8

u" (1) +%u'c(t) +;—Cuc(f.) - E‘Eus(z) (1.5 - 2)

TRHEEMRSTE, A RBRTBOR, EFC VR v (0) 1 u(0) [FRHF v (0) =
i(0)
=]

i +

HLS-1 HEH

C o
H1L5-2R MRAKAZES. BRIMBBRINN 4 0
Dpaton]

SO BRSPS (1), #5T () RIER AR MM, B 7

V) BRI WN, REER, AP LKA f, [P
f(D) = Ky(1) 777777738

o K B R W M S MR G
f(t) = ay' () B1.5-2 F%RH

Hip o WHEEREN, BESHBE _EB FATERRENRN
(eLEh 31 f &8 ) ) RIS T My"(2) B

My"(1) = f(2) - f(8) - fi () = f(2) ~ ey’ (s} - Ky(1)
Mk, B

y"(t) +%y'(¢) +%y(£) = %f(t) (1.5 - 3)

THRECHES TR, IREBFEBNR ETFERWHREFMN y(0) (BRI FTER B ) A1 4 (0) (B
RV RIEE) .
TR ORGSR E ML ERH Ry, ()8 () (RE) VR E REY
F 5 B kA I 09 LB TR 8L &, EHHEAHSTBES YN LA RN, FLUAMRG R
(BED XA, WEEHHEYEE '
v (8) = ft) = kyy, (¢)
Hp
v, (1) + oy (2) = f(3) (1.5 - 4)
RS TR, LBPHHRNE
yo{e) = kv (8) = kay,(4)
FEAR(L.5-4), L FHEEy (1), TH
V(e + (k4 Ry )y (1) + kikyy,(t) = k f(t) (1.5 - 5)
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CROBBAFTE,

B LR, BREEAVNEEABSET R, ERESERANEERAUNMEMN S FTE,
HERLENTD  EMEBEREZEHNYHES Y MEN - BREXTHRRERME, UETIBR
Ao HE R — R

WHBXEF FFERATE (D ACKHIEN AR TEGH N o F7 b, WE L F RN
Wi ARADNKAF) RAZHXD L EHNADBHA

y(k) = y(k~1} +ay(k - 1) - by(k - 1) + f(k)
5N
y{k) - (1 +a-0)y(k-1) = f(k) (1.5 -6)
KE—~HEAFTE, WRELARAFENR.BER .0 /(B  BFECRARKF(F=0)&
WA DE (0, BRI AWBR R

BAMEGRE ML, HHR Y WEMTEANER, ZE L AWER AR . EL2H

EAMAREHEERY R y(B) oo, WA

y(k) = (1 +8)y(k -1} - f(k)
®"E R

y(k) - (1 +B)y(k - 1) =-f(k) (1.5 -7)
EWHEAEABE=0 MG v( - 1) =M;mEHRAHD LE=0,WF y(0) =M, {Hf(0) =0,

RANFERM(Z 2ot , BB N MEBE A B AT RES DR A R, b5 W % 1 o a R
MR RN (M) AL, B A B LIEA A(R) B AL TS RS E N v (k). -
AR R PR AR IR AR AR, R ACR) BT — WA (B - D RBEART
BEAE R R y (k) B

y (k) = LA + vk - 1)]

RE %
| y(k) - 0.55(k —1) = 0.5f(k)
TN, BRI SRR BRI B o, SO T ) 8 4
y(B) —ay(k —1) = (1 - a)fCK) (1.5 -8)
EE R
B b B 0TI . R 9 7R S0 0 P 70 45 O TR, L4 0 T MR S0 ) A 5 ML U 22 4
B EAaRR RN TR AN, XTEHTREERSAMSEEE=E1E,

TOREMEBRR

e o o B R PR S AR R AN, VR T FAE PR 2 AR RO R 5 T R 2 () B B i
LE, —MHEEHBBR) WUER T AEEEMNBOHRG, TR - TFRE. 1
FAE NI BRSO S RES T RAEERWA SR ER R B R A A R
Gieh & SRS PRERMMA A EL— B T8

EREGREMNEAERATA  FAR(HTELRE) SURERATL (A THRERS) UK
s BAEREGRBRLEE) A TFEERE, AR AR AERMEY THERE. EN0E
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AASME LS -3 iR, APR-UERmaIME (- )SHMW y( - ) ZRAKNERXE(E
hEkRTESHERTE) .

T S f® )@t

D

(a) W53 (b) IBHERTT

£i(+) f(+) ¥ )

| ;é Keriy D= pesen
g

AH—** TR

FCe) ()
{c) ik () FRBOFBFER) () EHBEHT)

B1.5-3 ERHEER$T
$1.5-1 EEZSEHZOERME LS -4 R, SHEZERPBET TR

B RGEE SRS, KA XREOR Y SO 40 [0 ] 0
B IR, TR B R L FL A P BLS, B %{ - _T*

SBABAGESRERHMESH KR HLS5-4 PR
HH BB S A (), WEBAGES R Y (), W
AR BEWMAETR .

Expp e dink

Bis5-4 #H1.5-1H

Y1) = - ay' (1) - agy() +£(2)

%783
¥y (t) + a ¥ {2) +a,y(d) = f(1) (1.3 = 3)

FRBBHRE LS -4 FRERORA TR,

§I1.5-2 KEKFKWELS -5 PR, BHERENMI R,

e E1.5-5 IRREAEHNSBLHE, B by
Mok =B RS, 5RIBIRIR 60 R R YL B WKL ¥ (¢) , b .
FERAREARORE RS, REFRABY 0, A0 LT b oy
R () I & BB H A S BN 2 (1) - L i

x"(t) a ay

gLk
() =~ a,%'{t) —apx (1) + f(1)

B1.5-5 #1.5-2H

R

27(8) +a,x'(t) +ax(t) = f(2) {1.5 - 10}
gk g AR i O

y(t) = byx"(t} + b,x" () + byx(t) (1.5 - 11)
WRBRRKI v (O SWEY () ZRERBFTE, MK (1.5 -10) K (1.5 —11) & E
FEGADBEEEH, HR(LS 1A M y(OR () RAERFROREA S, HTL
y() HFRDERGWATBERGRBNEX (L5 -10) 18, (1.5 - 11) /48 (R RER
ETHZER 1)
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ayy = b(aox") + b, (agx’) + by(ayz)

ayy' = b {a,x")" + b (a,x") + b (ax)

v o= b, (a")" + b (2" 4 By (x)"
¥ 0L = XA, 18

¥+ ey +ay =b,{(2" +ax’ +apx)" +
b {x" +az’ +agx) +b,(2" + a,x" + a,x)
ZEIA(L5-10), EXERET bS"+b,f +b, R
P(1) + ay' () + agy(e) = buf (1) + by (1) + Bof() (1.5 -12)
EXERHE 1.5 -5 TR REMMS TR
§11.5-3 EEHEHZUNELS-6 Fin EHEERENEZSTE,

*(K)

+
— -
f(k]+?z My LG x(r; z)_% »b
Y 0
l ]

F1.5-6 #1.5-38#

WM EGEMLS -6 PEBARERT ANBRAR MRS, BATRERTHAEMA
K x(k) ,FBAKBEHTHE NN 2(k-1) x(k-2),

7277 I B 2% 00 #
2{k) =—a,x(k-1) —ayx(k -2) + f(k)
B
x(k) +a,x(k — 1) +aue(h -2) = f(k) (1.5 - 13)
A T s A% ) B
y(kY = byx(k) — box(k - 2) . (1.5 -14)

HiEHEEE (k) REBRH, AL 5 -14) TR
ay(k-1) = byax{k —1) - byazs{h -3)
agy(k —2) = byagx(k -2) - bya,x(k - 4) }
H (15 -1 FR (LS -15) /0, 3
y(k) +a,y(k - 1) +a,y(k -2) =b, [x(kY +a,x(k -1} +ax(k-2)] -
b [x(k - 2) +ax(k—3) +agx(k -4)]

(1.5 - 15)

ERIX (1.5 -13) RHEEM G5
y(k) +ay(k - 1) + agy(k =2) = byf(k) - bof(k —2) (1.5 - 16)
FREABRAE LS -6 FREREENES TR,
mmtﬁ{ﬁﬂﬂ,ﬁﬂﬁiﬂ?ﬁiﬁﬁﬁﬁﬁﬁmﬁjf’sﬁiﬁ&ﬁﬁﬁiﬁﬁﬁiﬁﬁﬁgwﬁiﬁﬁﬁz
(1) AR «( - ). MTEZREL, BHBARFRHAE LN () M FEEERE,
BB AR T R A N 2 (k) -
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(2) EHA&MERHHF SRR,
(3) HWEPELER (- ).
MBEMALKUATRES IR BT UE & AR R, SORER L F g,

§1.6 RERENMSTHTZE

EENRERNIESEE FHEASEET RN SEEEN TN S RAEER
I ERNSEERN;BENSARENSS., A8 ETETiR&EH 52 (Linear Time In-
variant, LTI) £ 5.

- &t

REMWME £ - ) EWA y( ) ZEIMX R RICH
y(-) = TLfC-) ] (1.6 -1)
ARBTERF, CHNERRS - )BHET ITHAEHNEHE, B3 y( - ). ETHEN, W
FO-MERTREMIERTEN v+ ).
RS SETAE  FRERME .
B oo JEBRNH,EREMBA A - VK o B, BN y( - )HBEK o 4,0

Tlaf(-)] = aT[f )] (1.6 -2)
W R R R AT BB
ZRGXTME £ - )55 - ) ZFBY 0 R T & BB B 5| R i R B
TIA() +4()] = TIACH ] + TLA(-)] (1.6 - 3)

MiFKZ RS LT, TR, 45 HE [ 2T RBAEERS . RERIA - 1EH
FREN , RGN BT RS T4 M5 A MR GERM B AT ) W5 5| 2 My B2

MARGEHREFRE LR, WKZERERREN, MAME S L- YRR

oo, o, WX FRERRH
Tlaf,(*) +afi()] = aTA()] + a,TLAC)] (1.6 - 4)
FRASTER(.6 -2)FRX (1.6 -3)N2WIT L,

A REMR A RETRENER A ) TESRANTBRER K K THE,
RGBT 2 e =t =0 8L b=k, =0, RAEWHF R BARESH (O ER,NDREAEEEZN
B R 2,(0) ,x,(0) -+ ,x,(0) BT R {2(0) ), P ASERELE B2 1 20(H k=0)
RIRE y( ) TTRL B R tx(0) ) A0, e 12810, k] R LA - ) | ERIHE, WERE
ﬂuﬁfﬁﬁﬁﬁﬁﬁ%~ﬁﬁﬁb,ii#,%ﬁﬂ@ﬁﬁﬁﬂ#&?ﬁﬁ*ﬁl%ﬁﬁb,ﬁ)&fﬁ%if( )
MR (2(0) . BIRR(L6 - DRHCE , RER W Tl

y(+) = T{{x(0)}, {0 ) 1] (1.6 - 5)
SRR P I, R R BRI (A - ) 15 10 (0) | BUAEFA BT 51 B W B Z A &4 G
225 Eat, (L H B R A | #(0) | 5152 108 B 4 F i A DI KE (zero input response ) JH ()R
7~ , Bp

y () = T[ix(0)},10}] {1.6 - 6)
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SEFRE 2B UERAEES S ) 3R K R TR A 0F W (zero state response ) , i
y.( )RR E

¥l *)

]

TLHOF ,4fC) 1] (1.6 - 7)
T 2R 1 72 85 1Y) 52 2 TR Y

fl

y(+) = ya() +y.() (1.6 - 8)
LAREN RUERENL2HHATIRA TR, DBy, (- VBESEALATHEINN, EXLH
VIHRBRE FATBARLN S 2128 4. - JRGVHRZIL2XTHEIN, EXLHE
AEEIE, FABREMR ., EHFEHOX—HE, THIGBEE.

R {VERIPVSHERELUERZSEEFLLENN . SEEEFZ T UHREDAMEA
WA, BT NTRRSHRENRAGS AN BERRENR. KRR, 4HF
e RAELNER, EENBREMEYN FERAFENE2RAH(AEFREMT M) X
AR BRASTE  YFARAGESHIERN, ZENTH AWE Y TENHBRENENEH, X
A BR R AR

2 ik, — A AMEEE AT BPREEAHENTHAZHENERERIGHER. T
W RIELRY RE.

BRI E (B RE MM R RIS (B4 ) F R, MR 2 8 (FaL)
R MR Rk A (B R, §LS PPN ERAP B EEERETESR
BEG WARERE,

B FREAN RS ANARER, CRMFAMREHRANEEER, UGEEHR
WA SERBE v SRR E.

ZCHAEY

0BRSS YRR B BN A R AL, W AR R R (R AR ) R R H
SRAG, SUHINERE. ARAETURKATN ATURNEY, MAERENAZ
(LTH REMBSHEB AR RARRENS (REM TR, MHEREENERENBFHUURE
SR (RE) B, P R LS -1 FURM RS S B BERAE ¢ RRE, W
R G B A
R(V
: L
ERAERNAEMSAE, R(L5-6)F, ERK e Wb 5 EHR, N a(k) b(k), WEHKLN
TRBEENTE.

o B RS R SR B BN BT Bl B4k U R A BRE WAL 5, ( Y HEARSWAESE
A BGHF I3 Gk L, B S - MERIT RAFIRMMEN ya () A, LT
3B R R ) ¢, (ER K, ) 38 AR, B2 BT S A At IR 7 U i 1 YEE R R B9 B ], B

TLI0L ()] = yu(0)

um (1) + B gy +Ll—cuc(t) - éus(s) (1.6 — 9)

WA
TLIO) (e —t)] = y.(8 - &) }

(1.6 - 10)
T[ {0} S(k - kD] = y. (k- k)
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B1.6-1 HlTHRMRATEERSE N REE . SR A R G003 f M TR B A (5%
BALRARYE) W FEBARKRAEL.

10 i (3]
O i oh—r

| xR
pY

| f (et Vs [—24)

a 0 /K !

la fy

BE1.6-1 LTI RAEMNNAREHE
skt K G g AR A R R B2, KB Rt BN AR,
LTI 4 400 B4 A5, S LT RBEERE A(OEAT, HFREWREN ¥, (1),

2, J_aﬁﬁmfumsﬁﬁﬂ)m R TR A ( &

TLHOL ()] = 7. (8)

B

i

d
1] 0] dfm] ki (I) (1.6 - 11)

mE 1.6 -2 i, ﬁ]ﬁiﬁ#*ﬂﬂﬁxﬁiﬂi_fuﬂ?ﬂﬂﬁﬁ}ﬁﬁn T fi9 LTI Yuslt)

ITHOL SC) ] = ¥,(0) a0 | FE | 4.0
BB ASHEH dt dt

TL10} . f(t — A ] = y. (i — At) m1.6-2 LTEERSE
Fi| F G2 4 1 T 0] 19 A o A 4 b
F) - fe - Aeyy _ Yu() —ya (6 — AL
T[ 1014 ’_T _] = o

S bR Ar—s0 RO, BRI (1.6 -11),

FARE My, LTI B4 R 5t BA Vo feik , BE

TL{0} S0} ] = y.(0)
BA-0)=0,y (-=)=01
T[m},f_ fx)da] = f y. (%) dx (1.6 - 12)

4 o 4 A M T A R4 LT Bk R AR H B

Hil1.6-1 SEERSMEERLNSWALS NN

(1) 7(1) =ax(0) +b [ f(r)dr,e 20

(2) y(k) =a*x(0) +bIf(k)}, k=0
Frha b HER, 2(0)HIMERE =0 k=0FEABBS - ). EREFRERNGNER,
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B AR B 7
i@
(1) R BEH T8 A W R AR 2 0 R 4 3 R
J";i(t} = ax(0)

yalt) = bf;f(r)dr,:, =0
B8, 2B ¥ () H A AR AN T 1y, () W E AR,
HBREBIL 7, (1) =b [ AT, BAD = afi() +aufi(0)

7 () =TL0} ,afi(1) + aufy(1)]

=b£[a,f](1-) +ayf,(7) 1dz

= ba, J.‘fl(r)dr+ ba, J-‘fi('r)dr
0 0

=, TLHO} £, (2) ] + o, T {0} ,£,(2) ]
T, R BRARN., RHEXREAREEN.
BEA () =fe -ty 020 B A () () FERT ¢,(1,>0) HFRE WA

Yua(8) = bflf(r— t,)dr,1 =ty
S x=r—t,, 0 dx =d 7 A LR B RREN -2, B -1, 8

yult) = b[ ez,

-ty

BT )R =0 AR, 7E t <O BF £(¢) =0, M LR HEN

=k

Yualt) = bJ fiz)dx,t = ¢,
¢
Rt , bR
yu(8) = b [ S0 dr = y,(e- )

HEZERRRAEN.
(2) ZE G TR AT ZRA R B
Tzi(k) = a‘tx(ﬂ)
Yu(k) = bl f(k) |
By ()R y (k) B MRASE, T TR AR 5, (8) W ET WAL, AR R &
By, (D) AEEBRALHE, BRI —BEF afi (k) +af(Bi£a lfi(k)] v\, () VL OE R
HEIELEN.
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MAEHH
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Y () + 5y, () +6y,(t) =0 {2.1 - 4)
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y(t) = 38_2‘ _23_3. + B—S ’; ...::'- 0 (2_1 _7)
[N —

[ S———_—
B e Y 264 16 Ay [

Hi A LA, LTI R BCEBE —8 REEH A TRNSF 0 FRKBASBAR, 5
KR RPERAUKR T REA SN, TS KB A(ORBEREALR HFIREN A HW
R EA R, HIEFEAR A BIYRENBRAR, CRETEREALMMYER. #H
RIEE, FEBHORY C ASHHE XM, HRAER bMAESHE, RV EBAMA .

#2.1-2 #MARRREGWSTENY

y"(2) +5y'(8) +6y(2) =f(2) (2.1 -8)

R A f(t) =10c0s 1,620,y(0) =2,5'(0) =0 B B9 S0
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By (1, VREBERB YO (1, ) TEUZHRERMIRARLRBTE,

#2.1-3 WAL LT RANKSFTER

y"(8) + 2y (8) +x(t) = [f"(2) +2f() (2.1 -13)

B y(0.)=1,9(0_)=-1,f(¢) =8(e), R y(0,)My'(0,),
R HEASQ) (AN TR, ®

y(e) +2¢'(t) + y(t) = 8"(¢) +28(¢) (2.1 — 14)

B (2.1 - 14) B A ) ¢ B0, S TR 3() RESE PR RBRL A HHF, TRA
(2.1 -14) P " () & 87(0) B0 y" () FH W B RS MR BB N B &S

¥(t) = ad"(2) + 68/ (2) +cB(t) +r(e) (2.1 -15)

Ko b c HEERN, BE PR OEREERIH, WR(2.1-15)FS5HHEMN -«
7 ¢ R .15

y'(t) = ad'{t) + b8 (t) +r (¢) (2.1 - 16)
v o
r,(¢) = ce(t) +J-' ro(=)dx
TR EEEHFH.
MR (2.1 -16) S FHIHM - o B ¢ B, 8
y(t) = ad() + (1) (2.1 -17)
A

r(t) = ba(t) +J.‘~rl(x)dx

THAE () REEH SR, HR(21-15) (2.1 -16)F1(2. 1 A RAB A HEA(2.1 -
14) FMINEHE B

ad’(t) + (2a + BYB (1) + {a +2b +¢)8(1t) + [ro(8) +2r,(8) +r(8) ]
= §"(t) +28(¢) (2.1 - 18}
RSB s() RESW S EBA RN NHEE,8U

a =1
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2ea +5 =0

a+2b+e =2

A RS a=1,b= —2,c=5, % a.b RAR(2 1 -16) M EFMM 0_B) 0, #HHTH
X

¥(0,) —y(0_) = L'a*(z)dx —fo*za(z)d; +f'r](;)d:

BT (O R 500 BIAR S 1 LBAE RS AEM0_,0, LR [ r(d =0,
frﬁj“*a*(;)d; = 8(0,) -5(0.) = 0,j°+s(z)d; =1, %A

¥{0,) -¥{(0_) =-2
BEHy(0.)=1,%
y(0,) =(0_) -2 =-1

FAEH %« b.c FRABIK (2.1 —15) , FF 3% 7 W i A o _Bo, HTRA.H
y'(0,) —¥(0_) = I:‘Sﬂ(g)dt ~2J0+8r(:)d£ +5J’0+8(t)d£ + j-mru(t}dt

i T7E[0_,0, TR 8°(s) .87 (2} B r, (¢) BUERST 90 O, O
y'(0,) —¥'(0.) =¢ =35
#y'(0.) = -1 {LALRB
y'(0,) =50 ) +5 =4

ﬂﬁj:ﬂﬂl.,":’lﬁﬁﬁ‘ﬁﬁ%%)ﬁﬁ&ﬁﬁWﬁﬁﬁ&ﬁl%m%ﬁﬂtﬁlﬁi y(0) REE&H SR &
0 9]0, KBRS EERE ", Xet TR TRERS 0_{H:RBO. MEMPBUZBRRERFD

(1) B8 A fORARP TR, NFESHRESH B(NEHENIY BEMSTREEW
s 2 OLOE M B B S B R, I OT B A R y(OMBBHSR( T RELN Y (O]
() SFBEMEBMR[FEL ()],

(2) 4 y"(t) =ad"(1) + 58" (1) +ed(1) +r, (1), 3 Y () AT BN -« B 1), FBEWRRA
y ()R oy ().

(3) # 4" () (OH :r(t)ﬁ,&ﬁ&é}ﬁﬂ,ﬁﬁﬁﬂ%%ﬁﬁ%ﬁ#@ﬁmﬁﬁﬁﬂ%,Jy'uiﬁi
K18 )P HERERE

(4) B0at y' (1) R " () EBFHM O B O, HEAF A, RRRE &0, E y(0,)H
¥ (0,)

A RS SRR MR A TR R (O =0 REEN L0, HFTO .
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Z.ERARNE

LTI R 4L 552N v(¢) 0] 43 5 B ddg A e o RO AR AW N7 o 5 A R i 22 B0l O FF e L |l
ERMMBRE(O) I BSEMNME,H v (OFRR, EFHAFHT B FEA(2.1-1)

HETAHRNT ARFERFE, B

i a_fJ"S)(t) =0
HH AR AR, LT A R

J’,i(f) = ic,ﬁeaﬁ
A C NRERH. HTRART BWHH
¥ P(0,) =y7(0) =¥¥(0), G =0,1,-~,n-1)

48 S B M HR A5 HE AT B /g R (2. 1 - 20) A& F S 3
#2.1-4 FHAERRENMSTEMERE S

y'(£) +5y'(6) +4y(2) =2f"(1) - 4f(1)

y(0) =1,y (0_) =5, RELNTHAWLL
B BERANFHRAMNBELFBEO WkE

yu () +5y.(e} +4y,(t) =0
y,(0,) = y,(0_) =y(0_} =1
yu(0,) = ¥, (0.) =y"(0.) =5
RS T RNSIERER
A +5r+4 =0
BIERA, = -1,4, = -4 MEBARMEESFE N
ya(2) = Cye™ + Cpe™
y (8) = - Cye™ —4C ™
& =0, 8R(2.1 -23) P HMBAEFRAR(2.1 -24)FA(2.1 -25) .98
y (0) =C,+C,, =1

T:i(0+) =-C, ‘4(::12 =35

M AR C, =3,C., = -2, HENRAR(2.1 -24) BERHTHA R

y.(8) =3¢ -2, =0

(2

(2.

(2.

(2.

(2.

(2.

(2.

1 -19)

1 -20)

1 -21)

¥ -22)

1 -23)

1 - 24)

1 -25)

-1 -26)
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A.FREME

BRAWNZRFEHHBRE DT (NHBARS AOFIREW R, A v, (1) FR. X
FRR(2.1-DARIEFRIRE, B

iaaj.y:_”(z) = ib;.f“’(t) (2.1 -27)
BRI v (0 ) =0, BT BRMEER SRR, W HFARE W R

yul?) = _Zn,Cq,-e*f + 7, (1) (2.1 - 28)

Rep €, R E Ry, (1) B HRNER,
B12.1-5 MH21 -4 hERRERA D) =s(1) , REREOBRAEML,
B R BB RAR A L AR

¥ () + 5yl () 4y, () =2F'(8) ~4f(e) {2.1 -29)

B RE y, (0 ) =y,(0_) =0,

HFHAS(1) =e(t) ARAR(2 1 -29) EESHRE T A HMMBEH, AT REWPTE =0
g rE RS, R0, EAST 0 _{H, Rk, HAEREBWMEE 0, H. HA(ORAKLRI -
29) .18

¥ (e) + 5y, (8) +4y, (1) = 28(¢t) —4e(s) (2.1 - 30)
ARk O, EHERH B, S
Y (1) = ad(t) + ry (i) (2.1 - 31a)
XS (N -8 1), 7

yu(t) = (2) (2.1 - 31b)
¥.(t) = r () (2.1 - 3te)
o (1) o (O (DR E 8(0) BREFH. HR2.1-3D)HERRAK(2.1-30), K

KB a=2, XE(2.1-3)SEFHHHALS(N0_0,).%

yll(of) ‘J’..(U'-) = Jz+r1(‘)d‘ =0

o, o

yu(0,) =yL(0) =a[ 8(nde+ [ r()d =a
MLl KB [ H BBy, (0) =x.(0.) =0]

0 = 0 =0
¥, (0,) = y,(0) } (21 -32)

y' (0,) =y.,(0.) +a =2
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Fi>0,R(2.1-30)8]FH
yult)y + 5y, (e) +4y (1) =-4 (2.1 ~33)
AHERBHFEBER Coe " +Cpe ™ HRM y (1) = -1, TRH
y.(t) = C e’ +C e -1 (2.1 - 34)
KR (2.1 -32) M EHRALRARARR (S =001
C,+Cue®-1=0
€, -4Ce™ =2
B ERA#EC, =2,C,= -1, &G, BREENTRERY
y {t) =2’ -e*-1,t=0 (2.1 =135)

ERBAGENTRERBN , FERTTBRESHBEEE R /) HSHE FH LT £EZR
SR 25 0] JO7 A4 2R i kTR ARG A, TR ST R R AL
B2.1-6 HAELTIZRQBITERN

¥ (1) +2y(e) = f"(2) +f7(e) +2f(¢) (2.1 -36)

(1) =e(t) RERZMBREW R ,
RO HAOERTFEREENSIEMNZREEMY ¥, (), B0

v, (1) = T[0,f(2)]
SR, EHEETR
yi (1) + 2y, (1) = f(2) (2.1 -37)
HURARE My (0) =0, REBREMMENMIENO.6-11)].5
yi(e) = T[0.f'(2) ]
¥i(e) = T{0,/"(¢}]
R , R (2.1 -36) MFRAN LY
yo () = ¥7(2) +y1(8) +2y,(2) : (2.1 -38)

BEESR % (1) = o(e) MABRR(2.1 -37) Mk, BT A =), ESHRLAHMK
BBy (O AR, Ty, (O ¢ =0 A RESM WA ,(0,) =5 (0.) =0,
FHRBR(2 1 3T MRWESN Ce ™ BRI HEO. 5, RAWHME, (0.) =051

y (1) =0.5(1l —e™), =0 (2.1 - 39a)
BTy, () N BARA MR8 ¢ <0 By, (2) =0, K(2.1 -39 W B %

y, (£) = 0.5(1 —e)e(t) (2.1 - 39b)



§2.1 LMEERFAME 49

H—Wr, B s80 3 H
yi(1) = 0.5(1 —e™)B(1) + e Me(t) = e Me(t)
Y (e) = e V8(t) - 2e e (1) = B(1) - 2e e{£)
By, (8) oy (DB Y (DRRAR(2.1 -38) B ERENFRE R
yu(t) = 8(t) + (1 —2e7")e(t) (2.1 - 40)
AT, B A S B R BUS , R FR S 0 R A9 2R Mt B AN o R4, AT R R R
h.2®MpE

MBERGMPERER VR, AR F(0) BERT LTI RS 8 W 5 FR 20 5, © T
A R R 55 R AR e 22 o, B

y(2) = x,(2) +y.(8) (2.1 - 41)
HERSEN
y )y =2+ T, G =01, n - 1) (2.1 - 42)
ERx e =0_ @, BH
Y0 = yP(0)) +¥P(0) (2.1 - 43)
y(0,) = y7(0,) +57(0.) (2.1 - 44)
MFRIRAWIEL, 2 ¢ =0 FBMEIMAFRBA H v (0 ) =0, BTFHWAMELSN 0, H
y20,) =y (0) =¥V (0) (2.1 - 45)

ML E TR (I 0 ), FAR (2.1 -44) (2.1 -45) LIRWRH 0 RO ENF
v, FRAS B AR MRS RRIA 0 5.

i b7, LTI 7 0 -4 08 R AT 40 S 1t (BB ) 6 I8 0 38360 W G, 0 W] 40 D T 4 A B A
RAMWRL, HRA T BRNBIERE VAR, EMHXRE

y(£) = 3 Ce¥ 4y, (1) = 3 Cye™ + Y Gt oy, (1) (2.1 - 46)
=1 F=1 i=1

v

n

n n
A Al At
ECJ;E’ = z:{:w.f:J + ZCW.E»’
j=1 i=1

i=1
Bl
Cj = Cxi;' + an! (J = 1!2)“'1”)

R R RTATRBOXE . BR A R AR A AR RO R AR, E
A FHE,C RN RRETRE, M ¢ B Z 5 W SRR A AR R 2 A DR B
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. ERHREITN  FRAMMSETE HESGHGFSHERT, ARMEFANE, AW
Rk, REH B v R A T A 0 F R R — 8
W2.1-7 #ER LTI RGERES TR

¥ (t) + 3y () +29(e) =2 (1) +6f(¢) (2.1 -47)

CHy(0_) =2,y (0_) =1,f(2) =e(e) , RIXR G KT8 A W BE L FR 25 W0 7 7142 R
%
(1) AWy, (DHREFR
yult) +3y,00) +2y,(¢) =0 (2.1 - 48)
BR(2.1-45) 5, H 0,
¥s(0,) = ¥,(0.) =4(0) =12
yu(0,) = y,(0.) =y'(0) =1
(2.1 -ARYEUIBIERL A, = - 1,A, = -2, LR AMNRL
¥, (1) = Cpe™ + € 07" (2.1 - 49)
HPHREMA LRGSR, E
yu(0,) = Cy + €, =2
yi(0,) =-Cy —2C, =1
fEAREE C,=5C,= -3, WEMRAR(1-49)  BRERENTFRAERN N
y (1) = 5" -3, =20 (2.1 - 50)

(2) BRAEFIR v, () RIMBRE R, H A ()8, R (2.1 -47)#, Wy, (OWE
T

yu(e) +3y,(2) +2y,(¢) = 28(¢) +6e(2) (2.1 - 51)
BUERA v (0. ) =yL(0_) =0, &Ry, (0 ) Ay, (0,) AT EAFSHERMEH (), %
y. (1) = ad(t) +r(¢) (2.1 - 52a)
BAr(M -8R
yo (1) =) (2.1 - 52b)
Yu(t) = n(2) (2.1 -52¢)

7 (1) o (8 7 (D FRAR (2 1 -51) TR a=2, HA(21-52).(2.1-520) H BT
WM 0 B0 B HEEE f.*ru(s)d: - 0,[ (a0, TR

¥y {0,) -y (0_) =a =12
J"sn(oav) ‘J”,.(O_) =0
WA, 18y(0,)=2,y5,00.) =0,
WHFe>0,5(2.1-51)0]F R
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¥R (8) +3y,(¢) +2y,(¢) =6
FHERBHFAEREY C e " +C e " HERIEH I, TRH
y (8) = Ce’ +C e +3 : (2.1 - 53)
AR ERA X R, &
¥.(0,) =C,, +C, +3 =0
yi(0,) =-C,, -2C,, =2
B ERAKRE C, = -4,C, =1, HEMNRAR(2. 1 -53) , BREXTRER NN
¥ (1) =-4de +e ™ +3,:20 (2.1 -54)

(3) &mA y{(¢)
(2.1 -50)F1(2.1 -S4 WBRERKNLSWRL N

y(2) = ¥, (t) +9,(8)

T AR TRE W
=5e" -3 —de'+e” +3,1=0
s ol
£ e ¥ i 58 34 W

=e' -2+ 3, t=0
TehmE REAWN
HERF (0,) =7,(0,) +7,(0, ) =2+0=2,5"(0,) =y5(0,) +5,(0,) =1 +2 =3, H
RIEL, &R
M2.1-8 M2.1-7HBMES, HEE0Hy(0,)=3,7(0,)=1,/2) =e(t) , REREMN
TR A 08 B T B0 AR
#® EFPRAMEO, RZAMWGRE, HR(2.1-4)F

y(0,) =y4(0) +y,(0,) =3 }
y'(0,) =y.(0,) +y.(0,) =1

WERTERS y ()M y, ()FE =0, M. XETEREFPREAE. A TERENEE
oy (0 ) =y.(0_) =0 FBHR, BlEH POBREMBNRENERESH2.1-7H4
[&] , D

(2.1 -55)

y (1) =~de" +e* +3,:20
MR BRHESHTRBy,(0,) =0,5,(0,) =2, BEFMRABK(2.1-55)8 y.(0,) =3,
¥ (0,)=-1, ZRF, BHAREHERILSHM2.1-7H#RA, ARN(2.1-49)%
ya(t) = Cye™ + Cue™
BIRERAH
1a(0.) =€, +Cp =3
yl (0, =-€, -2C,; =-1
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b EARB C, =5.C, = -2, TEBERENE R AWM
ya(t) =5e" -2, =20

§2.2 i 0w R 0 B BX N B

—. WE W

—~ LTI R4, M HATRRA R BT, A B wh B eR B 8 (1) BT 3| 12 A0 0 B B Oy B8 4 o
B R, TR R R IO IS, R R () FOR AN 2.2 - 1 B R RARR UL, IO AR S8 Rl O R b 3 o
BO6(e) B, R BEH TR AT, BY

R(2) =T[{0],5(z)] (2.2 - 1)

305 o
s) [ ITIE& | A0
: (x(0))=(0) _

o o t

B 2.2-1 sR#mnn %

F R BT F 5 v o B R A
Fl2.2-1 HHBE_HLT REHRFHTERN
y"(e) +5y' (1) +6y(t) = f(1) (2.2 = 2)
RH bSO A A(2) .
M OAREREE I AE Y ) =8 (O, REMBARE WG ¥, (2) =h () HK(2.2 -
DYAMELR(ODWHR
R"(t) + 5h°(t) +6h(t) = 8(:)} (2.2 - 3)
R(O_) = h(0.) =0
BT b R T+ =0 AR EMR, TRTE t >0 KR BECAE . WRER, BEES 6() 8EH
B =0 MBRARKBATETRE HFERED, M >0 i (REVL =0, LUB) RHE
OB R R, H A R A B BR R E AR A, B VT 2R A9 b B0 I oy bR BEE - - R E .
B B, 3 6 0 PRI BT 7E ¢ > O B 5 R 5 AR B A R R ( B HE I B9 5T AR ) B T A R 3
i 2
H(2.2 - W FHRAGER A, = -2,4, = -3, MR P
E(t) = (Cle'z' + C,e)el(t) (2.2 - 4a)
Ath ¢, .C, HERHE. FRHEBRC C, WERE O, HZNPIBE (0, )MA(0,). fh
X(22-NAR SEFHETRERELE, BENE T RMAH 0 AR ENLTE, ATX
(2.2 -DFERT (), Bk
R*(1) = ad(t) + r (1) (2.2 —4b)

M — oo B B
(1) =r (1) (2.2 - 4¢)
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R(t) = r,(t) (2.2 - 4d)
HPr(e) (M (OAF)BREERFN. BR(2.2-4b) (2.2 -4y MA (2.2 -
A FAL(2.2 -3) M-SR FRESS R mMAH L EEH FRE T, 7RG

a =1
(2.2 -4 MR (2.2 - 40) SRHBMO_£10, B HHEH | r(0di =0, [ ri(0)ds =
0_ 0_
0, u[3RiB
BU(0,) ~h'(0_) = af+a(z)d; - a

h(0,) -R{(0O.) =0

R(0.) = h'(D ) +a =1
R(0.) = h(0.) =0
Ll L AR A K (2.2 ~4a) 18
R(0.) =C, +C, =0
R(D.) = -2C, -3C, = 1
;RS C =1,C, = -1, B )55 R 50 A mosom
h(t) = (e —e™)e(t)
— L E B T ERNES R AR () E
¥ ey ey () e +oagy(8) = A1) (2.2 - 5)
W) £y =8(e) A, EBAR A w57 (B ph 3 R A () )R T

{n} (a-1) b g =
D kT ) = 800} 226
hU}(D.) =09j:0!1!2!'"9n—1
R RBBR T, TSSO, MIEHEN
7 _ . o
R7(0,) =0, =0,1,2,-,n 2} (2.2 -7
RU(0,) =1
MR (2.2 - 6) MM FESER A,(=1,2,, o) B HUR U rhiwe bY
hit) = ( z"‘C}.e*"')a(z) (2.2 - 8)

HhBRHECHR(22-1M0, MEBRERE.
T ERA LTI ASNE SRS
Y)Y e,y () # e+ aey () = b, £ b, f V() w4 bf(3)
(2.2 - 9)

RIEEK AR RO T AFERT O EFHER » ) HEHENHAS TRAIERTK
(2.2 -9 R, WMARRE A, Wy, )WEFTH

}‘E"}(t) + an_ly:"")(s) 4+ o+ gy (1) = f(1) (2.2 —10)
SF(2.2 -10) BGHMEWEEN b, (), ETHEIRFERB(SERAR(2.2-5)F(2.2-T) ].
O R LT R BRI B v AR, TR (2. 2 - ) By i e R
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R(e) = 5.0 (0 + b R (8) + - + Byh, (1) (2.2 - 11)
Bl2.2-2 HRARECE LTI RZANMSFTER
y"(2) +5y'(2) +6y(1) = f7(¢) +2f' (2} +3f(¢) (2.2 -12)
RHE R A(L)
RiE— EHFTEER O, EHETE
yi(t) +5y1(e) +6y,(t) = f(1) (2.2 -13)
W R A, (), MER(2.2-11) 1, R (2.2 - 12) RER ¥ M
R(t) = RT(e)Y +2h,(8) + 3k (D) (2.2 — 14)

MER A (), BTFR(2.2-13)5#2.2-1 e (2.2 - 2) A8, i R e 3B e 5 i AH IR, BP
h,(t) = (e - e ™el(s)
TH—8 . SRR h
Ri(e) = (e —e™)8(t) + (-2e7 +3e ™) e(r) = (-2 +3e™)e(t)
RT(2) = (-2 +3e7)8(2) + (4e™® —~9e™™)g(t) = () + (4e™™ - 9e ™)e(1)
HEITRATIR (2.2 -14) ,53R(2. 2 - 12) B 2B 3 5 Y wh 3w 1o
h(t) = 8(L) + (3™ —6e™)e(t)
RE= BEWBENAEN, Y () =3, REMBREWMN 5, () =k(e), B
(2.2-12)WE (R
R"(2) +5h'(1) +6h(e) = 8"(r) +28'(2) +35(t}}
h'{0.) =h(D.) =0
BHeR M O, A AMMBABME A0, ) A (0, ), RIBRTE LA H 0_{ERK O, fHMF &, BTk
(2.2 -15)5H& 8"(¢) , MR

(2.2 - 15)

RP(tY = ab"(1) + 68'(t) + c8(2) + ro(t) (2.2 - 16a)

% H M — oo Bl 2 B45175
R'(t) = ab' () + b3{(e) +r (1) (2.2 - 16b)
h(t) = ad(t) +r,{0) (2.2 - 16¢c)

Hepr, (1) o (DA (OFRES(OREER IR, W(2.2 -16) FRANAK(2.2 - 15) 89553
FHE, RS SRR ER R H &N S HOR T %, TR

a =1
b +5a =2
c+3b+6a =3
B RBa=1,b=-3,c=12, A (2.2 -16a) F(2.2 -16b) ESFHMN oO_B o, Ha,HE

3 [ r(d =0, n(d =0, ARRE

AT(D,) —R'(0) =e¢
K(0,) -h(0.) =b

R(0,) = A'(0.) +e =0 +12 = 12
R(O,) =h{(D ) +b=0-3 =-3
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Hi>0 0 k() HEFTE

ReCe) +5h" (i) +6h(2) =0
ERIFER A, = -2,4, = -3, #EZH B wE R

R(t) =Cle™ +Ce™, £t >0 (2.2 - 17)
AFRHEER C.C,AWBEIO, )= -3 F A (0,) =12 %2, BWHRERAR(2.2 -
17),18

R(0,) =C, +C, =-3

R'(0D,) =-2C, -3C, =12
BB C =3,0,= -6, HTF <08t ,a(e) =0, BFA(2.2 -17)#K (2.2 - 16¢) [h(2)
B 8(0) 1,18 R G 0Y rh e 1

R(2) = 8(1) + (3e™ -6e ) e(t)

R w N

—A4~ LTI R 88, HHAERE DT, 8 A B 5 B 56 30 A 51 i ma Rz 55 0 847 52 BR 1R
BEBIRRI RN, FH g () s, A 2.2 -2 Bias, BRIR, B BCw SR ¥R O 84 iy BX 55 2
e(t) B, REH TR EMW R, H

def
g(t) =T[]0},e(t)] (2.2 - 18)
| £(1) gn
H £(r) LTI %% £
] {x(0)}=(0}
0 4 o [;

H22-2 BrEminEE
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2.20 Eiﬁlﬁ(:):ts(t),f,(:}:z(;)—e(t—Z),SRy(t)=f,{t)*fz(z—1)sﬁ'(z—z)o
2.21 B ADMEIEME?2 21 BER,R (1) =) 8 (2-t). Wit

2.22 RLITIEE, BEA SO SEH y(DRREN

y(1) = f e f(x - 2)ds 2
R AT M A0, N

2.23 RLTIEZ HEAA)SHH y() M FTAFRER a1 o 2 t
¥ (1) +3y(2) = f(3) #s(e) + 2f(e)
L s(t) =e ¥e(t) +8(1) , 3K T35 75 O B e R R
2.24 K LTI RFKR BN ) =8'(2) +28(8) , SRAN A B HBREWY 5, (1) =c's(1) R

221

ABS A,
2.25 HLTIERBHBMAES AOMEBREWR v, (¢) HEEMA2 25 B
fe V()
11
0 i ] :

E225H

(1) R ERFKAH TG 2 (1)
(2) AFAHE MERAEMNF(T=-1D KR,
2.26 HROREE 2. 26 BEIFT R RAAT IR .



E2F -

2 ¥

+

L~ ES

70 \tz_ 5% I +§Q ! !
1 1

226 W B 2.27 i
2.27 W2 27 BT RMELE, RRYHWA A1) =) - e -4 B, RE B FREW
2,28 M2 28 EAAMEBEL, ERBA S =e() b, REMTREREN
2.29 WHE229EATNER, EANLSTFREAETRE, &F FREN rhgE o515
B{t) = 8(¢t-1)
h(t) = e{t) - e(t=3)

\_.| () || A0

2 28 @ 2,29 A
KE ARG RN,
2.30 082 30 BHREMRE, EhLASTREFEAR, & FF L8 rhiloR o5
ho(e) = e(t) (B3R
ho(2) = 8(t~1) (HAFER)
h() =-8() (@)

2

REARERHARN,
2.31 REBA) =e () (a>0)WHEXBHR.
2.32 REEA =t[e(e) -t -1 W EHXBH,
2.33 @M £ ()R £ () R TE MK 2.33 BATR R EAAXEHER, (1) R, (7).
234 BB F (1) e Me() (o >0),5 (1) =e (1) (0, >0) REMIBY R, ()W R, (7

4J| PX0) |I A £
+ 2
7@ | 0 '
0 | 1 | i o1 ¢ 0 2 ¢
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BB R 52 1Y B e 2y B

BRAGOWEAGEAESHAFSTHARIFHO  ENAHZERZ &, EHERHK
THMSFEHE, ERARTRES FRMLE, £2FRERSFTROEMFEERIER
LRABEMAY, SESEFASH T ERFIEAEE I LABRAASN P, ERF LR
HR TR0, BRARSWESERARSMNRURABREFIAFRET AHFH,
Fit ,EEBEET AR ECNZAALENTRER R aluFRPAIRIE LM RRMLER
SHEF,

ABRAZRY HEBBAAADAT, MBI A y(B AT, A ¥ ESEH MRS
Aix(k ) A Lk ABEH BERE =0, 5HSAREN LTIERARN L0 R y(k)
ETHBAEBAME y (PR REGE y, (k) BIHFS,FF

y(kY = ya(k)} +y,(k)
AFIEITRERAAOERERE,

HTFHATZA(EBABLEREARAR), TP ARG FRERED v (F), BL B
BAk-k) 3 RGBREBEHD v (b-Fk), bk, HEe KRS E, RAX, BRBER L,
AN FRA e BALHER kAR AL, BORE RS IX A MR T AR MRS o B2 6 AR
TR RARDR AT,

ELTI B ER YT AAREHARAEE FEEEFTIR AT ARG ERE AL
EIHME AR MR EEESRE LTI EREART AEEFAARKETASWRILE
iEE LTI BRALHERERE y (D FTHBFAE) SRARGEEFF 0 K HE
i fe,

T, MBRAGSE P FBALKRITE, MR LTI B4 5 560 0 R4,

§3.1 LTI B3R G R B

- ERHERTR

5 R B (A1 S B0 RS RO IR B, e R S A 2 A R FIRREE . BAF
B FCR) B fCE +2) R+ 1) oo flk = 1) f(k =2} - RO B ALTF S, IS 1):0F -5 )
SAMEmESRIEMES . —HARTRENELN

def

Af(ky =f(k +1) - f(k) (3.1-1)
—MrERES RN

AFCRY k) - f(k - 1) (3.1-12)
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XTAMABRNERET. ARG I -DARG 1-2)9 W fimEsEEREHEELRA

Af(E) = AF(k - 1) (3.1 -3)
TENBAAR,EEEN FAEMN ETMEiIKERdEE. 2RI ERAGMES R
HAbED,

MESEEL EARIS () L) AER e, 0,
Alafi(k) +arfs (k)] = [afi (k) +afu(h)] - [efi(k - 1) +afy (k- 1) ]
=a,[fi (k) —fi(k - 1)) +a,(fi(B) -f,(k - 1}]

= a, Af (k) + a,Af, (k) (3.1 -4)
AEVESEEAARMNE,
— AT K
AR ATARR) ] = ALAK) —F(k - 1)] = AF(E) - AfCh - 1)
= flkY —2f(k -1) +f(k -2) (3.1 -5)
S, BT LT B e n BYE A, — e BT
NOETWSIIONES WEI I WICEN (3.1 -6)
i=o j
o
Ry__ al . -
(j)= (n_})!j!9}_0?1!29 ' 1t (3,1 7)
oA ER.
B (k) R RS H B
30 (3.1-8)
KBRS A TR L RERES y() BRERES G FER, EH—BERTE N
Flk,y(k) ,Ay{k) -, A"y(k)] =0 (3.1 - 9a)

AhESMBER R B RN e MESFR. ARG 1-6)A A, FHEFHTFR y(k) R
HABFFRREASG K EAEER
G[k,y(k),y(k—1},---,y(k—n)] =0 (3.1 - 9b)
WEFBHESFERBERG. 1 -9 ERANFTE,
EX(1 -9 W D EEABAFENNERS YRR AFEAEREESFE MR
R ENETE & WEK EHREATREESFTE. Mk LT BHEGHRE ERA&HEY
H#.
%%ﬁﬁ%ﬁ%‘ﬁ?&j&%ﬁﬁﬁﬁﬁﬁ,%Eﬂ%l:fﬁ‘n‘%##ﬂﬁm,ﬁlﬁﬁﬁ&ﬂiﬁﬁﬂﬁﬁ
R B
M31-1 EFAREHERRNEDFTEN
y(k) +3y(k - 1) +2y(k -2) = f(k)
CUEIAT RS & v(0) =0,y(1) =2, BB (k) =2°e(k) , 3R y (k).
B OHEAFERPE y LSS THRBERES LR, R
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y(k) ==3y(k -1) -2y(k - 2) + f(k)
FE=2, 2 MPEHE »(0) =0,y(1) =2 LA LK, #

¥(2) =-3y(1) -2y(0) +f(2) =-2
Bl , K & A AT R

y(3) =-3p(2) -2y(1} + f(3) =10

y(4) =-3y(3) -2y(2) +f(4) =-10

g1 EHIA I, AR AR S REMERE,ETRITRIRE.

TVERTEMBAR

TS R A - B LTI RERMRE (k) W y(5) IR A, R EFR
GEE SRRy (D 2ZRAXENNEERNRE  ME RERELS TR, ETNRUER
3"("‘) + an_ﬂ’(k -1) + - 4+ any(k -n)

= b f(k) +b, f(k 1)+ +bf(k —m) (3.1 - 10a)
R a(j=0,1,,0-1)b(i=0,1,, m)BEKK. LRXTHEER
Yoeaylk =) = 3 b Sk -0 (Ae, =1 (3.1 - 10b)

4 R G 5 AT 2 L, 3R 25 4 77 T B B 5 LR AR 4 L. 5F WK AR
v (b)Y BB 7, () B, B

y(k)y =y, (k) +y, (k) (3.1 -11)
FRW
(3.1 -10) P (k) RESB AT BTN, FRIE
y(&Y +a,_y(k=1) + < +a,y(k-n) =0 (3.1 -12)
FR R A 3 UK o
BEMFBRFEN—RES TR, E-NEFIFTRAOFKTEN
y(k) +ay(k-1) =0 (3.1 -13)
EAREN
y(k)
y(k -1)

y(k)sy(k—l)ztt%$-a%@ﬁﬁﬁuy(m%—/ﬁﬁﬂm—a%%ttﬁﬁﬂ&ty(mﬁjﬁﬁn
TR
y(k) = C(~a)" (3.1 - 14)
A CREH BB EFRE.
MTF B FRESFE, CHFRBHBRN CA° 6 F 7 H 4 WK, H CA* R ABK
(3.1-12),48
CA* +a, CA*" + - +a,CA"" +a,CA"" =0
HF C#0,iE CE A0, A "B ER B
At +a, AT 4 dahta, =0 (3.1 -15)

n-1
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FRBRESFRAGA-10)FRG 1 -12)WBEFER, 7 2 MR A, G=1,2,,0), K
ESTENORER, BR, BN CA WFFIEERA (G 1-12)  BEWENRRG.1-10)%F
BRFRE., RFTRRENTR, E5FBFRBROEARLEI -1LH B C.D A6 FAF
EHE.

23I-1 FANERAXTENFER

KRIER A FEURE v, (k)
HEAR cAt
rELE (C, k"' +C k7 +Ch+CA"
— 3 LS AR o' [ Ceos(Bk) + Dsin(Bk) 13 Ap“cos(Bk - §)
A, =atjb=pe*? HehAe® =C+iD
rEASIER P LA K cos(Bk -8, ) + A,k Pcos(k—8,_,) + - +A,cos(Bk - 8,) ]

L:2.
Ko b RSO R S MR B RO KA 3, % 3 -2 Pl T JLAR SRS Bl £ (k) BT XS R A R
By (b)), BESRERARES TR, REHFERK PR A.0)% HEBHTROMFR.
%3-2 FRAMBHAHEHER

W k) 5% v, (4)

PP, 4 +PE+P, FRAERERBAEFT 1 B
i

[P k" +P, k" 4 4P kP MErEST 1 HRESRN
Pa’ W g R TR 4
ot (Pk +P,)a* W g JLRE A B4R A

[PE +P _ K+ +Ph+Pla"  %afkr BRERE

. Poos( gk} + Qsin{ k) +ig
cos( gk} BY sin{ gk) #® Acos(gk — 8) , 3L Ae® =P +jQ ﬁﬁﬁﬁﬁﬂaﬁ%? e

3.
(3110 WRELAFBHLEEFRBSHEZN, WRFTENFERD D PR,

B3 g3 ik8

y(k) = yo (k) + 5, (k) = X CAj +7,(k) (3.1 - 16)

i1

WEARIER A, % r T LTS o - r MERIERVBRE, EH T RO A
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y(k) = Ztc,.k"f,aj + 3 CAf + gy, (k) (3.1 -17)
R EEM C BB R R, ’

MBI EERAE L =0 NBAN EHHTEARES T k=20, X T RMESHFR HEE
B n ATEREME y(0) ,9(1) -, ¥y(a-DRTWELBHERAMC,. WRESTERAOTFHEBE
AR WA BESENR(G. 1 -16) , FEERWMBE M y(0),v(1), -, y{n -1 FRRATX

(3.1-16),08718
y(0)
y{1)

n

Cl + Cz + et Cr: + yp(o)
A, + 4,0+ +A,C +y, (1)

(3.1 - 18)

y(r=1) = AY'C, +A7'C + - +A'C +y,(n-1)
MU L FEIRBLEBEHFERYCG=2,2,,n).
#3.1-2 EWNRERENELFER
y(§) +4y(k - 1) +4y(k -2) = f(k) (3.1 - 19)
BRI &4 v(0) =0,5(1) = -1 8B f(k) =2°,k=20, RITBREMR,
# EERFERE. LRESHTEAIBTETED
A +42 +4 =0
TRBIIER A, =A, = -2, FR, &3 -1 TH, KKK
(k) = CE(-2)" + C,(-2)*
HuoREE, BRI -2, BE MG HEITARR
y, (k) =P-2", k=20
¥y, (k) o, (k-1 Ay, (k-2 HRABIKA(3.1-19) .48
P-2"+4apP 2" +4P- 2" = f(k) =2

EREWE 2, TR P =, TR

0

WV

1 %
yp(k) - '4_'2 3 k
W4y 77 T ) 2 I
YOk = 7, (B) + 5, () = CR(=2) + C(~2) + 5+ 2, k2 0

#EMNMRRAERA LR S

1
¥(0) = €, +5 =0

y(1) == 2€, -2cz+~}—l~xz = -1

dERTTR €, =1.6,= o REBHBNEMY

—nlrw— -

3 2" k=0 (3.1 - 20)

y(ky = B(=2)" = (-2)"
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EXHFBHFARBELRAERENER WA, SR ERAEB RN, ZEFHETIAI>1,8
-z l=s ] Ud O BN -

f3.1-3 EHAPEEBRERNELFFTENR

6y(k) —Sy(k -1) +y(k -2) = f(k) (3.1 -21)

CRBMEEL y(0) =0.y(1) =1; MR N E RO BPES (k) =10cos (0. 5=k} k=0, R H
2.

B EAERFERM. EAHTEOKRLETERN

6A -5A +1 =0

RRIER A, =5 A, =3 TEHFER

yu(k) = C.(%)i + Cz(—;ﬂ)* (3.1 - 22)

Hyok#E®E, £33 -2 A .58
y, (k) = Peos(0.3mk) + Qsin(0. 57k}
HBAFF

y,(k = 1) = Peos[0.57(k ~ 1) ] + Qsin[0. 57(k - 1) ]
= Pcos(0.57k) — Qsin(0. 5mk)
y,(k —2) = Peos[0.57(k - 2)] + Qsin[0. 57(k - 2) ]
= - Peos{0.57k) - Qsin{0. 5 k)
oy, (k) oy, (E-1)fy, (k-2)fRABIR(3. 1 -21) MR, 13
(6P + 50 — P)cos(0,5mk) + (6@ — 5P - ()sin(0. 5 mk)
= f(k) = 10cos(0. 5 k)
b F FRASHEM k=0 R, B S SFRNE FEFIRREBAEF, TESR
6P +5Q¢ — P = 10
60 -5P-Q =0
mERAREP=0=1,TEHE

¥, (k) = cos{0.57k) + sin(0.5mk) = ﬁcos(O.S'rrk _%, k=20 (3.1-23)

R kot

&

y(k) = 5k 30 = G 5) + cz(g]* + cos(0.57k) + sin(0.57k) , k =0

HE AN B RAFRA LR A
y(0) = C, +C, +1 =0
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y(l) = 0L 5C, +%C;+l =1

W AR EC =2.C,= -3, B5R2W

ﬂk):2t%f—3(%J*+wﬂojﬂi)+ﬁM&5nﬂ

&

= 2(%) :3(_;;) +t/§-cos(0.i1|:k -%}, k=0 (3.1 - 24)
B (BB

hERATW, B FARASERIA, <1 AMEAHRANMEREK. —BEOT MREF TR
B4 RONFRE AR R 1A, <1(j=1,2, - ,n)  AB4 3 F oy W 0K B e 6 80 KT S22 T 0 08 AR O
FE, IRNEAHRYRERE (RS LE) XM ABRNERYEBSHE. BEREEN
BCFE S Bk A 4 R P4 T, R 8 08 R e PR D 2 R R

SRR ANE

AWM AT, N RENTHREIRGW N, KIBRAWE, By, ()R, EF
WARGET RO -10)FSHERAT WRFRTE, B

Zaau.,-y,i(k -j) =0 (3.1 -25)

MR k =0 BHEA KL TE k<O B MBI R A MR (3. 1 -25) B L)
AR R
y(~1) = y(~1)
ya(=2) = 5(~2) (3.1 -26)

¥l —n) = y(-n)
H(3.1-26)dh y( —1) ,y( -2),,y( —n) RREQPHRE, B3 1-25)0KXG.1 -
26) W RIBRHEARE 5, (k) o
#3.1-4 FHAREBRRRENESHTERN -
y(E) +3y(k - 1) +2y(k =2) = f(k) (3.1 -27)

B fCK) =0,k <O MIIAHF (~1) =0,5( ~2) =5 RERLMBEH AL

R ORLGEE X, TR R
ya(k) +3y, (k1) +2y,(k-2) =0 (3.1 -28)

HARE N
vu(~1) =y(-1) =0

ya(-2) = 5(-2) =5

B 5ER MR v.(0) 7. (1), ARG 1 -28)AIE A
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Yalk) = =3y, (k-1) ~2y,(k -2)
k=013 »,( -1),y,( ~2) A, 18
¥a(0) =3y, (1) -2y,(-2) =-1
¥ull) =~3y,(0) - 2y,(-1) =3
H(3 1 -27) B9 R BN
AP +34+2 =0
HEBFER A = -1.4,= -2, KFKRA
ya(k)Y = Co{ - 1)+ CH(-2)" {3.1 - 29}
WP ER AR
y.(0) =C, +C, =-1
¥a(1) =-C,; -2C,, =3
AERC,=1.C,= -2, TEREBRENER AR N
y (k) = (-1)* -2(-2), k=0
LR LR 1 -29)HEFRFRR(3.1 -28), WMAHE v (0), v, (VDBEBEEFER
A R ERR y.( -1) v -2))BPEHFEFHC, CoREmMRAME, PEXG1-29)F
4hk=-1,-2,8
y (-1) =~C, -0.5C, =0
y,(=2Y = C,, +0.25C, =0.5
AMEC, =1.C, = -2, 5ATRERBMA,

M. FREMM

RGO A NE, (RSB ) BT R, B N BREWEE,H y, (B) R &
TREME TR (3.1 -10)MBRAEFRTE, KOHRERF, FRE w0 H L

“a- k~'=mb.k-—£
;J b Yl =) 23 oy S = 1) } 1 - 309
¥ -1 =y, (-2) = =y, (-a) =0
R, BRSNS, HHRRER N
Yulk) = i(«‘w—ﬁ; + ¥y, (k) (3.1 ~31)

Rh O PRy, ()RR, BEHRD . FTREBUCTHERE y.(-1),7.(-2) -,
v (-0} HR EREWBE . (0) 7. (1), y.(n-DE—BHETF,
$31-5 FEH3I-4NEBARE
y(k) +3y(k - 1) +2y(k -2) = f(k)
R k) =2° k=20 SRIZFR G FREBWL
2 OREETRB R R
yo (k) +3y,(k-1) +2y,(k -2) =f(k)} (3.1 - 32)
yu(-1) =5,(-2) =0
R WIRE 7. (0) .7, (1), BR(3. 1 -3)HE N
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Yulk) = -3y (k-1) -2y, (k -2) +f(k)
k=01, HMRAy, (=1) =y, (-2) =0Ff0),f(1),78

¥.{0) ==3y,(-1) -2y, (-2) +f(0) = 1}

¥ (1) ==3%,(0) -2y, (- 1) +f(1) =-
iﬂl«d%ﬁ%ﬁ&ﬁﬁﬁﬁJﬂ%ﬂﬁm:-LM=-me*ﬁﬁﬁﬁyJH=%.f,

WF R AR N

(3.1 -33)

Falk) = Cu(~1)* + Cu(-2)" + 5

3
A1 -33) MMBEAA LR R
¥, (0) =€, +C_, +%— =1
yul1) == oy =20y + 5 =1
T Cur = ~ oG =1, TRETRENE N
7u(k) == (=D (=2)' 4 () k20

SHERKELL, - TEREA BTN LTI BEES, ESMEBERT , KEEWNSF
FTEEAMRN ST REw A Z M, B
y(k) =y, (k) +y,.(k) (3.1 - 34)
EASIEAR Y 8RS 2w Rk

y(k) = ¥ C af + Y C A0 +,(K)
ey =

e e ~
T AR TREWL

= ¥ Caj + v, (k) (3.1 -35)
j=1

CEL TR LI
Af
Y CA; HZC +ch,1, (3.1 -36)

B R, 2R 5 A R R ﬁﬁﬁ:’r}ﬁﬁ‘n“ —Iu:’r}ﬁﬁaﬂﬂﬁ IRE 055 30 M) I, 0] G R D T R A
WAL BR SN, XFHRSBTRAEHBAKS . BAR G doe S TR A ME RSN
B e BMIERHE,C AR RERWEREHRE, T C 2y fHRAEMBRLE
HRIE .

MBBE k) BTE k=0 R EARER, REFREBENE L, a

y (k) =0, %k <0 (3.1 -37)

(3.1 -34)F
¥o (k) = y(k), k <0 (3.1 - 38)
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ERMPBRERE (-1, y( -2), -,y -n) ,ERHUTZERKUREFTLH2HER.
BB A E AW HRERN k=0 B RIMIEY, 7T LK RIS WAL
Fl31-6 BHRENESHER
y(k) - 2y(k -1) +2y(k -2) = f(k) (3.1 -39)
H (k) =k k=0, BREy( -1) =1,5( -2) =0.5, REHHTH AT TR0 R &
el R o,
.
(1) a5 A W
T4 A W RE R
yalk) =2y, (k ~1) +2y,(k~-2) =0 }
yal-1) =9(-1) =1, 2,(-2) =9(-2) =0.5
(3.1 -40) AL 5 R

(3.1 - 40)

AP 24 +2 =0
HASEAR A, , =1 £jl =2e**, }FE3 -1 W5, BH AR
_ % kT . (kT 3
y. (k) = (¥2) [Clcos(T)+Dlsm( )] (3.1 - 41)

4

FTHETEIEE v, (O)F . (1), BHR(3.1-40)15

T..'.(k) = 23“.:'(-“ -1) “zy:i(k -2}
A k=0.1,38 v, ( - . -2)LA.B

v, (0) =2y, (-1) =2y,(~2) =1

y. (1) =2y,(0) -2y,(-1) =0
WP IR ERAR(3. 1 -41) 4

ya(0) =€, =1

7o (1) =ﬁ(c1_~’;i+p,§]=o

mEc =1.0=-1,4%
1(8) = G eo{ ) - n( ) 42

(2) FAR A i
2 R 5 i it 7 SR
yu (k) =2y, (k -1} +2y,(-2) = k} '
¥u.{-1) =y.(-2) =0
KRB . (0) 1y, (1) RIR(3.1-42)78
y (k) =2y, (k—-1) —-2y,(-2) +k

(3.1 —42)

& k=01,H X%
v (0) =2y, (-1) -2y,(-2) =0
y (1) =29,(0) =2y, (-1) +1 =1
%3 -200a,4R03.1 -2)K5HRA
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yp(k) =Pk + P

AP PABEER. # v, (BRARK(3.1-42)4
Pk+P, -2[P(k-1)+P,] +2[P(E-2) +PF,] =k

# b, 18

Pk+P, -2P =k
RE L ASFARINAEE.H

P, =1
P,-2P, =0

®mE P =1P =28

y (k) =k+2, k20
F(3.1-42) IR SR (3. 1 -40) H[F , &

y. (k) = (J2)F [C cns( ﬁ)+D,sin(kﬁ)]+k+2

4 4
A k=01 3FHWHENAALR,B
yu(o) =C,+2 =0

1y =3l 42 . ¥2Z)43 =1
¥a(l) f(c*z -+ D, 2]+
FEC,=-2.D,=0, &
v, (k) =—2(ﬁ)"c05(£‘4£)+k+2,k?—-0
2 0F) R A7
y(k) = ¥, (k) +5,(k)

= (ﬁ)k[cos(k )-sm(kﬂ)] 2(2) cos(—;i)+k +2

= - (23" OS(-——T}+I:+2 k=0

L&A LS A RN P ATITRN, MEER RN RWAE S TR, HRE A
A BEERNE EREDBASEL EREAENRE . (DR 7. (DG =0,1,,n-1)
L TR 1 22 4y T B B R S M 0 TR R
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B ORBENFAHENEN, ESRERWEMFETIN
BERCKY R (k) =8 (k)BT RGERIBIREWIRL, B y, (k) =h (k).
A FUkY =3(k) W F R 1 RRARA W R R
%, (k) = f(k) % b, (k) = 8(k) *h,{k) = b (k)

H33-4 H3.3-3H

HFRLE2ZHREAN 2, (B, FRE 2 HFRGW AR & 5 4 50 TR 2w 57 ok

Yulk) = hik) = z,(k) »h, (k) = hy (k) * hy (k)
R & R Bfu fFFi R R

h(k) = h,{k) %k (k) = i a'e(i)b ek - i)

HERY i <08 (i) =0,i>kR e(k-i) =0 B EO<i<k KB e(i) =el(k-i) =1,

Maxbbf
h(k) = a's(k) » [b'a(h)] = i‘ﬁ‘”’ ) bki‘s(%)i
. 1 - (%) ) Ll _ g
= [ T b-g
b
M a=b Rt

(k) = 5*21 = {(k+1)d
BRLEKEE k=20 for, 88

bh] kﬂ

R(k) = a's(k) * [Me(k)] = { b-a
(k+ Nd*e(k), & =5b

g(k), a#b

b Faxl b=1, A
a*e (k) » e(k) =1

k+1

il
]l -

s(k)
Fa=zlb=1,F

(3.3 - 16)_

(3.3 -17)
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e(k) *e(k) = (k+1)e(k) (3.3 -18)
Eﬁﬁﬁuﬁﬂﬂﬁﬁtfﬂiﬁm MAA(3.3-13) ~K(3.I-15) LBEHE. FH
e{k +2) ve(k=5)= [e(k) «8(k +2)] » [e(k) *8(k - 5)]
= [e(k) (k)] = [8(k +2) *8(k -5)]
(k+1)e(k) »8(k-3)
= (k-2)e(k-3)
BE EFEANEM T RE LTI EHES W VA LR,
#3.3-4 MAEINI-SHANBHRREAZ(ESH32-1 HALER),CANERS

y(=1) =0,y( ~2) =, BB f(A) =cos (km)e(k) = (- 1)*s(k) RAL A LWL
W33 -5, R R RR K B Ly

y(k) —y(k-1) =2y(k -2) = f(k) (3.3 -19) fibH _E_
(1) KRB AR % = }
HRE T 9 AL A5 X, T - |
¥u(k) -y, (k=1) -2y,(k-2) =0 (3.3 -20)  W33-5 $3.3-44

AR 7. -1) =9(~1) =0,5,( =2) =y( -2) = —, THB LD R

7a(0) =y (=1} +24,(-2) = L

ya(1) = 34(0) +2y,(-1) = %

(33 -20)FFIFH I A, = - 1.4, =2, K
yd(k) = C:i]( = 1}& + G;iz(z)i

WA AP
y:i{o) =C, +C, = ’;‘
ya(l) == Cp +2C, = o
B Coy = Cuo = 2 R ALY
vo(B) = (-1 22 k=0 (3.3 - 21)

(2) 3R BN FF 5 M R 02 R 7 ) 7
R % B2 FF 7)) WA B9 S S, R W SR R B W B A (k) 1 R
R(k) - h(k —1) ~2h{k -2) = 8{k)
RMBIARE R 1) =h( -2) =0, F3.2 -1 PERB[ AR (3.2 -12) ]

h(k) = [l(-1)*+3~(2)*]e(k) (3.3 - 22)
R TR RS FHED F(k) SRR FEFIRIRL A (k) S50, Bl |
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y (k) = (k) % f(k) = [%(—1)* +~§~(2)*]a(k) *[(-1)'e(k)] (3.3 -23)

& (3.3 - 16) AT 7§
(-D)'e(k)y » [{-Dfe(i)] = (k+ 1){(-1)'e(h)

' k+1 k+1
2ok [(-D'e(h]) = 2B o - (220" + (- 1) ]eth)

HEMRAR(.3-23) .18
1 K 2 i k
yu(k) = 3+ D= D'k + o[ 22 + (- 1) ek

_ 1 1 5 4 &
- [?hk(—l) 5 (=1 e 5(2) ek (3.3 - 24)
YR TSR
y(k) = 3. (B) 43, (B) = (= D'+ (2 4 k(= )P+ (- 1)+ ()
skt (- D D) k30 (3.3 - 25)

W fE X TE 33 -6 iR F MR ERES, BARBL (k) %t 80 84 57
R, W Xy (&) oy & ) B2 47 FF 308 B 2
ROkY = ahb, (k) + bk, (k - 1) +ch (k —2)

= h (k) * [ad(k) +b8(k ~ 1) + c8(k - 2)] (3.3 - 26)

a

b
LTS} hAk—1) A (k-2} + o opk
4%5‘” -
) 5 -
O A w (k=1) eyt y(£)

B33-6 SHIHMNEMES

"83.4 R & T

Eﬁﬁﬁ&?ﬁ'iﬁ#ﬁﬁ%ﬁ%ﬁ%ﬁﬁhﬂk) (k=0) MBLFPIMEE AL, W REHBRE
M Jif

X
Yulk) = A(k) » f(k) = Zh(i)f(k - i) (3.4 -1)

76 — L8 L BRI (Wb R 1R S 40 38 i R BV R By R ) b, R R 5 A AR %
Bk, MERHBEy, (&), BN BRRRE L. OREE,BE (R
v, (k) R ACR) GXFRY RO, 0 BR A g B RSt 4 1

HA (3.4 -1}
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¥.(0) = h(0}f(0)
yu{1) = R(0}FA(1) + R(1)f(0)

(3.4 -2)
¥ul2) = R{0)F(2) + h(1)f(1) + A(2)f(0)
HE(3.4-2)18
h(0) = y,.(0)/(0)
R(1) = [y, (1) - A(0)f(1) ]1/f(0) (3.4 - 3)

h(2) = [7.(2) - R(0)f(2) - A(1)f(1)]/£(0)
M3 4 -3)AH, R (D BHIBRRE-NBEHIR, B 2(0),201), -  BEREEHZ
B RCEYE, WL ERRHE, FTRLR Y R(Ry B RIE S N

RCEY = [yu(k) = 3 (afCK - ) J/AO) (3.4 - 4)
K(3.4-4) T LLERRA, ARG 4-1) 8
ra(h) = Ak - 1) = RDAO) + T ROk =) (3.4 - 5)

M EAAMERFN(3.4 -4),
FIEE A SRIBEAE h(E) .y, (k)R f(5) BIFRIEHA

8 = [ya(B) = T AR - )]7R(O0) (3.4 -6)

£(3.4 -6) MR KNE BB, FATEILTRUF EHRBR(3.4-4)FR(3. 4 -6)IREM .

REPHEAEETRGAN, UIREGEHA, EEABPEAAH A BHRIER £(E)
Rk,

M3.4-1 CHERFBME AL =e(k) , REREGR K

v (k) =201 - (0.5)"" Je(k)

RERFH AN FEFIRE h{E) o

8 MIN(3.4-4)

R{(0} = y,(0)/f(0) =1

A1) = [ya(1) = RO T/0) = 2~ 1 x1 = o

R(2) = [7,(2) - B(O)A2) - (1)1} 1/£(0)

I

2

4
R(3) = [¥.(3) - R(0)A(3) = A(1)f(2) - h(2)f(1)]/f(0)
- 15 1 1 1

] e -2 —

8 2 4 8

I
-l‘-‘-F-.:l

Pl i, R Y
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h(k) = (0.5)'e(k)

3.1 RRTREFS fk) 2T ALK AR Y Ki).

0, k
(1) fk) = ; < 2y fay = {orF <0
(-:1:,—) , k=0 '{k.k?ﬁ

3.2 RTAUFKEFIENRE,
(1) y(k) -0.5y(k-1) =0,%{0} =1
(2) y(£) -2y(k-1) =0,5{0) =2
(3) y(&) +3y(k-1) =0,5(1) =1

(4) 5(k) 44y (h=1) =0,5( - 1) = -1

3.3 RKTFRAFRESFTFEANR
(1) y k) =7y(k~1) +10y(k -2} - 124(k -3} =0,
y(0) =0,y(1) = -1,5(2) = -3
(2) v(k) ~29(k-1) +26y(k-2) =29(k-3) +y(k-4) =0,
y(0) =0,¥(1) =1,y(2) =2,5(3) =5
1.4 RTAEAIHFEFERY LTIHHELNTRAWA,
(1) y(k} +3y(k -1) +2y(k -2) =f(k),
y(-1)=0,5( -2} =1
(2) y(k) +2y(k=1) +y(k-2) =fk) -f(k-1),
y(-1)=1,9(-2)=-3
(3) y(k) +y(k-2) =f(k -2},
r(-1)=-2,y(-2)=-1

35 AR TR 10 m AL A TR SR RS AN RIS TR N4 () R

HE c AN RE, ST RIFRE (5,
3.6 RFMESFERFEEN LTI ANRLENOTRAFY TREGY LW,
(1} y(k) = 2y(k - 1) =f(k),

FlkY =2&(k) y( -1) = -1
(2) y(k) +29(k-1) =f(k),
fky =2'e(k) ,y( -1) =1
(3) y(k) +2y(k-1) =f(k},
ARy =Bk+d)ell) y( -1} = -1
(4) y(k) +3y(k-1) +2y(k -2) =f(&),
Siky=e(k) y(-1)=1l,y(-2) =0
(5) y(k) +25(k—1) +y(k-2) =f(4),

A0 =3(5) ) ¢ =13 =350 -2 = -3
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3.7 FHRESFEIERN R, B k) mzcos( ) k20, K& E AR AR,

(1) (k) #ogmy (k= 1) =fCR)

(2) y(k) + -y (b= 1) =f(k) +2(k = 1)

3.8 RTFRENHFTRAMBHBREHENELFIIME
(1) v(k) +2y(k-1) =f(k-1)
(2) y(k) ~y(k~2) =f(k)

(3) y(k) +y(k=1) 4y (k=2) =f(k)

(4} y(k) +4y(k -2} =f(4}
(5) y(k) —4y(k-1) +8y(k~2) =f(&)
3.9 K39 BT ERGEMBAFTIMERN,

k) AL SRy .
TR G

{a)

mioH
3.10 K310 mﬂfﬁiﬁﬁﬁmﬁﬁlﬁﬂﬁ@u

¥k

P

@.N*_H

——=y(b)

e } > }—{D]
- 4

@

()

3

E3 0@

3.11 EFFGHERNEI.1 BR, RTAERHA,.
(1) £ (kY »f,(B)  (2) fulk) afith)  (3) o (k) *+ (k)

CRTAOESACIRRF ALY

3.12 CHESQRE 8RB FERRE (HDT , RELENTRERY 7., (k).
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A L&)
Z
Il Il 1
2901 2 % 2-10123 %
(a) {b)
A
3
2
II
To123 %
© @
PERIL
(1) flk)y =h(k) =e(k) (2) fik) =e(k) A(EY =8(k) -8(k-3)
(3) flk) =h{k) =e(k) -e{k-4) (4) fUk) =(0.5} (k) ,h(k) =e(k) -a(k=-5)

3013 RELIEAD) (M) () FREERABREMER .,
3,14 SREE 3. 14 B TR & 40 0T BG5BT A

1

@B+ 1o\ v
/ *@_ - 1®
% T

(a)

5314
3.15 ELTIAMEZGIEBIN g(k) = (0.5 e (k) , R HL FI N,
.16 H3 16 AAAES. R UMETA IR AR =ek) , (2)f(k) = (0.5) el k)R &I TR BBIN

Pk y&)
f(B) + n f&) 4 5
5
(8) {®
W3 1eo M

3,17 B3 17 EERRGE,EMB A =(0.5) e(k) , REHKMTRERE,
318 M3.18 RIGRWRURSE BT REBTRAR, BRI A (4) =2e00{ 57) by () = ' o k) WD FCK) =

8(k) —ad(k-1), REFRENTRISME +.(5) . (B -HHBEAMASROZHRE, FTLRLER.)

319 MEHE LTI REME AN
1, =0
Fie3] ={4, k=1,2
0, H#&
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8= 13

x
LN gyrry BNy ey L
5 3. 18 [
o, R R W
2Ok} = {Cl,.': < 0
o k=0
R 1 8 4 T S W

3.20 MR R B ERKERNETHIER
y(k) = 2ay(k -1} +¥(& -2) = f(k)}
Ah g HEEGEITESlel <l e=1.6= -1 lal >1 PYFH G684 57 FF m A .
3.21 A3 EFARESGEREG =T TREEAR. NN RFRIMR 2R b (E) =8(k),k, (k) =
8k -N) NRER A =e(k) REGERNALLIFFIMEL
3,22 EAZZEHANESRAN S TREAR. ENWRAFAWE DB R &, (k) =(k) A, (k) =
e(h-5), REEHEEM LTI .

FiL3] @.....

E:s-ZIE E3.22m

3,23 RAMBHREM-10T AAEG=1% MEMFRHANER N Tt &H L APERKBN
PO R AR N v () A y(MERFFRISUR(.5-7) ] MREAFEREHE -TA(TRNE
k=0)Ek , MHE (k) =Ne(H)FLMy( ~1) =M =107 Ju,

(1) g HEH N =0.5 775,k y(4).

(2) EERAFTEILTA?

(3) mfpBE 0 ANTETX  KGEHEXEN.

3.24 8324 F N FBERE, P R BWH. BESSBRER (b)) HFP k=012, NIEH
HES. BRAEHAES R u(0) =u,,u(N) =0, FIH (B NEIFTE, REGRBRE (k).

«(0) w(1) u(2) u(k-1) wkh)  wktl) _ u)

I I } [T { } e o }

N R R R R R

ugC) 2R afl - 2R 2R 28]

R

324
3.25 HEHRALERMA R, BESERESHEA. SHARELN BRI FEY
Sy ay(o) = () (1)

e ¢ = KT 45 B 000 RO R B 0 B RE A 4 B3 ACAT) Ly (AT FEB R 1180 PR TR S BURE A0 R/ B0 A %E
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¢ =kT I3 y(t) 89 3 RO ALY
dy(2) L rlAT] -y [k -1)T]

d"’ L kT T

ZHELRESFEITE R

AT = Ak = DT)  ayiary = bchn)
Wings,H

1 Y

y(&T) ‘*ITT:V[(k—l)T] = +a1f(kT)

#E R
1 6T
y0) -tk m D = T @)

Ha=b=1,/)=e(t), REAFBR(BWFRERF EBRa=b=1,T=0.25s f(k) =e(k} ,REHFF
Bt (2) A BREW R, I — H T,

3.26 5050 H BCF SEAY B AR B M ACE) =(i) e(k) , RBRE W Yalk)
2e2
y (k) = [— .3t -—(_) ]s(k} 1]1] l ‘1]1
KR S0 B SR) -To123456 &
3.27 A NG (k) =8(k) +5(k-2) , B H X R KN B RE W g 3.27 &

W 3. 27 PR . ROEREMERTERINIYE (k) FERIREE AT 03k 8 BORS SR A AT ERB R
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P B0k R 4R 0 R B8 RSB 2> A

Fo 2%o0A R TSN AKFL B RN AGEGN RSN, AT K IHGESERE
AR L AF(BHRNHAR)SEEMLEST ESEHARTTHIRA—RI AR IH(ER)
BAEEAF(BR), AANGR(EREVBE)ARMABRTFSRAR I BAANER, AFAE
RN G EEGERP SN A ELST, ERAUER MU (EXPFRHZIHT
R AEREE) A BB B M ARKET FEERBHABRTRATHI-RARAE L
ERFIMYHERKEIBZIHF(FTRABES) RS (M THARGT),

ERBHE AN BERAEELERE( —w 0 ) BY RBRBAX , EERFRRH
HTAFABABNBERLA, AA—RRAFBE, ARED o HEHREK FHR T
LTI R, il EARM RO EREIR, ETAFHA

Ye* = H(jw)Fe™
ARG B AR ARG AREA S BN Hjo) EAB T AME o HBH HENMAR, &
ERFRARSHARITERRE(HAL) BAEZHFRSH7,
AF¥HBRENSMERNA BT ERGAZ TR LA TR(DIFT), ERXARARKIH

TR Py R AT RE RN BEFATH NARAH RN R RRZ A (o T A I AE
VAP (M FEAMBE), AN, ATEARNEFH AR LA+ EROH L, ZLT S
44 2 o & (DFT),

§4.1 EENIBAIELZRE

HEARIETRBOFEESKBEAM B ELZXENRSHM. F0.FEFELHRE A
EHARERTUMRY = FEARM y FESR, OB 41 -1(2)Fr. W4 v, v, HEBRN

Cz”y _____ lA
II X
o Co,
(a) FHEHEEIW (DESRDES ¥y
E41-1 REH

FHEEXRA LR, MR A TN
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A =Cv + (o,

ATETHMREESH MHEHEESNANEBAS M _H " ERXEBE”. 8, I8
FHEEXERTREXXBENIBASESR,

SMF-P=Emas, TUR-PMEZREXTBE v v 0 | HGRHASERR, EAER

A = Cuo, +Cv + Gy,

mE 4.1 -1(b) FfoR.

FHAEEXRSABOBESTUHE AGSTR,  EGSEHKRAET T HEEXNESHE
HEEES HBESZATE-REHTEIRENHEELES -

~.ERMER
WA XA () RAPIT R @, (1) @, (1) BWE
f:2¢l(‘)¢2(3}d£ =0

MHK o, (1) F @, (1) X (L, ,0,) HIEX.
WA n BB o, (1) 0, (1) s, (O ML A BB, 24350 e oA B 9] (1, 2, ) OO
. 0, Mixj
i . = 4.1 -1
Lyﬁnmnm {&¢m i ( )
R K, AR, R O R 7 KA (o, 0y) BOTEAC B, 5K (e, ,0,) ORI IE 210 n A
M L IE RS AT,

MBLEEREIE 0, (1) 0, (0 0, ()| 250 FFEEH 6D (0< [ $(Dd <= )
LY
[dend =0 (i =1,2,.m (4.1 -2)

Wt B AR R A E AR, AR, MR - ER () HEA 1 -2) R, B
SO SEHRE ()| MG REMES, BAECESHUB FIHEHE, ER, AEF (0N

BRATEN,
B, =A% E |1, cos (q2),cos (24k), -, cos ( mfk), e gin (M), sin{ 20%), -,

smmm;4EEEMm+ﬂL##h%ﬁﬁmmﬁﬁﬁﬁﬁmﬁﬁﬁmﬁﬁﬁﬁﬁoﬁ

== K
0, Um#n

ig+ T
J.O cos{ mi{d) cos{nfdt)di = %’ Bm=n+#0 (4.1 - 3a)
i
T, Um=n=0
s+ T 0, %m#n
Jtn sin(mdX) sin(nfk)dt = {?T, Ym0 (4.1 - 3b)

J‘m”sin(mﬂt)(;os(nﬂt)dt =0, WTHERmHAR (4.1 - 3e)
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MEZAHRBEREERHEX 41 -1) AMEEXERE. ETHESUXBERETE.
BE {sin(42) ,0in(202) - ,sin(nfk) , - | ER M (5,5, + Y NEREZBEHE, BERF
&M, B AERF LR, M cos(fk) ,cos(24) -, WEHILEF B RBIER,
Mo, AR A (Walsh) RBBEEX A (0, 1) REHMEZRME. KR EEH Wal(k,
HFR EFERERABEES, pEAEH, B4 -2EmETER 6 HHEE, Hibmns
MW HEXREFASSHATMRIEXREE.

Wal{0,5)

]

O 1 | 1 1 -
1 [

EEEEE

b Wal(1,0)

1 p—

o ' T ' 1 7

_]_

4 Wal(2,5)

" T T

-1

§ Wal(3,1)

1 r—
I8

T AT
Wal(4,1)

1 p——
o L ! i L e
N ENEREN RN
-1

§ Wal(5,9)

1

0 ' : v
ERERERNE

B4.1-2 BI6PRMARMGBBBHE
MEREEEE, TERK . FHAERE e (0 (=1,2, ,n) ERE(: ) RE

2 . BiEj
fﬁ e (g (1)di = {K_ 20 g]i =j_

T H e A B S TE A BB . SRl o () W o, (1) B SEHEA R
R ™| (n=0, 1, £2, ) FERE (1,0 + ) HEF S EXBEE, X F T%‘.

(4.1 -4)



18 MK MBEHERDREBGMESH

EEREMB (4, +TYABE

) ) g+l |
f e Py gy = f Mgy = {0’ Homen (4.1 - 5)
0 Iy T, YYm=n

— hERRERRY

BE n M ER @ (1) ,0,(8) 0, (DERBE (e, ) MBE—TEXBPEH ., HE— B
Sy HX n MEZREMEHEQFRIEL, THRRH

[t} = Cip, (1) + G, (1) + - + G, (2) = Z'quv,-(f-) (4.1 -6)

XEMEER. WAEE C, A BEAREEL. B8 BRERRC EXRRESELERK
ZERREEXE (f )N EA A, XE“RERN ARELHRERD, BHAETHRERD
EELFRHNFERLT, T BHFRANERAMMBREETHAEPHELHENR, UDRARERR
PR B HOE DR, AR RERENYFEREFHE) &, XN, TLHANEEAAT
Bl il BB EOH ST RE AFSSBR

& = 1_: F[f(z}~icj<p,(z)]zdz (4.1 -7)
FEj=1,2, i, ,nh, HREBFEHTRED/DOE i ARY C, LA
s .
o, = °
Ep
aic{f [f(:) - ch%(;)]zd;} =0 (4.1 - 8)

B LAMBERER, EEAMFERNANERRBORR G &I, HTUHSAE, W EKH A
£ C BTN C RILETR, Z8, R4 1 - PRARAFNTF, ETUER

‘aic,.{fi[ - 2C, f(t) g, () + C?¢f(j)]dt} -0
22 P4 5 U UOF 18
- zfzf(t)qoi(t)d: +2C, J‘&(Pf(f-)d: _0

F R RS
[foednd
¢, = :If::qof(t)d: = EJ-”f(t)npi(t)dt (4.1 -9)
o
K = J.:l.'p?(!)dt (4.1 - 10)

RREWER NI FRENELT NG 1 -6) PEHERM C, HREA, BB () BEERTR B 4E
a1
digpoh (4.1 -9) AR C 0,9 C, {CABIR (4.1 -7) AT LI B AT AR F RITT
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REN

F e[ - Seem | a

L, — 41y

s lrwas g fewu-256 frneme]

% B f:q;f(:}d; - K,.C, = %j:f(x)q;-j(n)dz P

1 5 g :
Py [Lf’(s)d: + ;Cf.'(j - 2; Cf!(j]

- [J"f?(;)da - Y ¢k (4.1 - 11)
AL AERBEHETNE » BFEGFTERAYTRE, B
. M FRENEXRG LI - AR GETREFFEERS Bl RN f, EHR
g 20, mR (4.1 -11) 7 W, 75 IR R FE ol (BREE ) A O B, R E &S B n K,
WHEITRERD, Yoo b, =0, HR(4 1 -11)F[1], M0 =0, WA

1
e =

rfz(t)ds - ¥ ek, (4.1 -12)

R (4.1 -12) 5 WIHT KR (Parseval) F 8.

MBRE () BBERER, B4, R (4.1 -12) S SLRRBE (0 KHES IR,
BEERRLE(, ) KEMSEELABNERZNGIE §4.3 PHEFEBINE . R
(4.1-12) R ERE( L) ESHAREESFRESERE EXRBMEFEERSRE
BISA. SHAR, DREFSEEXRRRETNEEXHRRBSADFHEEARNER, X
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E
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ST T 0O Tar T
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B 454 5 TR SR
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3548 8 AR BB AR, B BRI RN
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P.‘zmr B e—jsmr Si“(s%?w)
Fljw) = F,(jw) - = F.(jw)

(4.5 - 21)

B ERAUEE, % =2 (=0, 21,2, )&

T
sin( S—wT)
lim 2
“‘*% sin( m_T)
2
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Zm T

AR, F o = ——4b  FIERBHRIER F, (jo) ERLCWEER S ff. XRATAXEH

Z2m T

AL S A AR B HOR A B M, RES o= 2T RABIR (45 -20) RATH 8 8
B
HE (4.5 -2 BAR % 0 =20 (m WK ARST 5 BRI, RS TR,
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2
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Fljw) = F,(jo) — 7 (4.5 - 22)
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A F, (oo ) 9 B ik e o 438 355 R 3o
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RS ERRERARSE., euREN
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B o, ¥ ¥, W
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(4.5 -23)FH , BB EE £() FRE T, M5 TSR REEHRET o
5 o ERRFHEEAORUBATF ¢ " N FEFRHEREELEE 0. R(4.5-
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) BERHIER X B M,
M45-5 MEHESAOWBENEERY F(jo) , RES f(3 ~20) MRt F#,
B MEmf() «>F(jo) FRANBR/RESR
Ft +3) <> F(jw)e™
BERBELH , Fa=-2,18
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2
GETE %
, 1 _ay
e™f( -2t +3)H?F(—jw2 4)6
PRFHEEREBTFRETHEAZ, WiRKE. FERASHE 0 Mf_fé 40
TESE IR A LR S BLAY . I BUANE IR AL B RN 4.5 -5 Bim . e
TREBEHES fG) RUBHE S cos(,2) H sin(w,t) , BARHBH L T
AfES y(t) , B cos(@gf)
y(£) = f{¢) cos{ wyt) (4.5 -24) m4.5-5 THRB
Bldn & () RWEE N TR g (), 45 1 38

—joge Juwpt
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1
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(a) TR MBI W
wirFe (Heos(ay) Y jeo)
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A

T a0 @ 7 b
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BIR,EES SRR F(o) BT ARG F(2) cos(wet) B f(1) sin(w,2) B85 PR
¥ K

D) eosCagt) <> —Fli(w +w,) ] + Fli(w - @) ]
1 (4.5 - 26)
Slo)ysin(wyt) < » EJF[](“) +wg)] — %JF[J((# — wy)
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BHER ) MG Flijo)—aR 2 B ERMEEBE o, EHB IR BEENERFR
B

t.ERER

HRETHEASNRES P S EERME. CEPGRF T EBRIENR(FRR) &
BUBAY X R F SR (R ) R A B R (R R BRA KRR
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E S
fi(t) <=—F (jw)
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il
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R EE
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il
LA < 7F, (jw) » Fy(j) (4.5 - 28)
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2
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[ 1@ [ A6 -Dema]dr
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B (4.5 -27) . BT B A IE B 26400, 5 T A .
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(4.5 - 30)
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B ATESNMANNEREFRTEA=AEKY. XE=ABKHIRRERER « WEH
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A EHARRES ) HERRBA=AEKMD /() (XHEFECRIE)  ME4.5-7(a)
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T
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o
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Ea45-7 BEBEEH



154 WOAN MEHETHRMRENERTH

FAREERSY, S o =2,% (1) B, B
83 (1) <> 7Sa( 47
FRGES (1) M RYCH
Fliw) = F[\/ggg(‘)] - \/;: (%)
B R B BUE A B =AM 7, () WAE R,
Fo(jo) = FLAH(D] = FIAD AN = Flio)Fliw) = 5525

(4.5 - 31)
HEgmeE 4.5 -7(b) iR,
Ma4.5-7 KRP|FARE () =te( OB || WITHER
"
(1) te(2) FIFHE R
B (4.5 -15)5
te>j2 78" (@)

REMSEERER, FARETER RN, TTH e () B B0E KRB
Flee(t)] =E-l‘;.97[l} » Fle()] = 511; X 278" (w) * [ﬂa(m) +L]
jw

=5 (w) *d(w) + 8" (w) + LI e (@) -'15
w w

il

e (1)~ T8 (@) - (4.5 - 32)
i}

(2) || K958 il R
BT M ETE R .
[t] =te(t) + {(-)e( 1)
(4.5 -3 FHAHEEPHR(4.5-8),8
1

(—t)e( -1} - jrd (@) - —
i

PR v TS BB | o | S BRI RIS R Y

|:|-~t~—»—-~i (4.5 -33)

F)

AN BERHAES

X BB £ SR (] ¢ OB MR B AR e f(r) AN RIBL AT I TR S
F

£ () = __Pd"::(:} (4.5 - 34)
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£ = [ fas (4.5 - 35)
B i S ()
£
£(8) <> F(jw)
m
() < (jo) "Fjw) (4.5 - 36)
AR S ()
=
f(2) <> F(jw)
i
FV ()« wF(0)d(w) + F{ji:’) (4.5 - 37)
Hb F(0) = F(jw) | .., BB aEEN AT XK (4.5-1)$4 0=0488), 8
F(0) = F(jo) |, = [ f(0)de (4.5 - 38)
R F(0) =0, MR (4.5-37)TBH
£ () s Fliw) (4.5 - 39)

]
(4.5 -36) H (4.5 -37) A[AEHEMT .
g EHRROWSEER, (OB RETE N
FOG) =) #808) = f2) +57(0)
BIER SR T, 2B (1) «rjo, H
FLFm] = FLAWIFB ()] = joF(jo)
EEEHULER, S
FF)] = (jo) Fljo)
B (4.5 -36),
RSO MR E R
FO) = U0 () = 8(e) = f(8) * (1)
RS T E I S M R B ORI, 8

FIFN] =F[AD]1F[e()] = F(jw)["-'tﬁ(w) '*'f{;]

—mF(0)8(w) + %)
Jw

B (4.5 -37),
4.5 -8 R=HILHK

fn(t) =
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FOE SR T
> 20
FAY] fi(‘) ) * )
. $ {?)t l(r)
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M OSHEEE ) RE—G SR 4.5 -8 Fim. T4 =7 (), M=K
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Rrh o,y R FEER, I HENEITHEERSE SHRRBERMARE,
4.5 -8(c) FimMREE =T hBERER, EVUS X
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HF F8(0)] =1 IRBABRE, AORBETLEN
Fljo) I LA I 2%
T T
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2

$E¢540ﬂﬂuﬁﬂmﬂﬁﬁffﬂnm=0ﬂf1ﬁ%ﬂm=0,ﬂﬁﬁmj—whﬁ
£, (¢ B 550 5 oA K

A B v
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4
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%
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" _‘]l,__gri—n(f)
g0t}
1
1h —
- It/ 1‘, ———
% o % t -= Q 5 t
(a) ®

E4.5-9 TTRBEABS
H Y Sa(0) =1, A (4.5 -37)%8 f(1) ML R

FU] =5 Lal M (0)] = mSa(0)8(w) + 50 2T

- LWL, _
_wa(w)+jwsa(7) (4.5 - 40)

FEHS EIORE B ¢ (o) M@ EHo B8, H AT RE LS RE TR, FI AR SERE
Fle(n)], mM4.5-8 M4.5-9, FEERWE LR, BRF (1) =¢' (1) BHTRE

s # SV = [ flx)ax

MR RER ) =B g

dg{1) = flt)ds
M ERM - B A ,H

g(0) ~g(-w) = [ fle)ds
g
() = [ flx)ds+g(-=) (4.5 - 41)

FREH,R(A5-BVWATPBREERES V(o) =0, BEH (- o) #0 K, WX

(4.5 -41) #FTHREM AR B
F(jw)

Gljw) =7F(0)8(w) + w +2mg( - o )b(w} (4.5 - 42)
Fi4.5-10 RE4.5-10(a).(b)FIRESHEEHER,
&0 g i
2 2
1
T o e O 0 t
(a) (b) (c)

E4.5-10 H4.5-10MH

i
(1) A4.5-10(a) IR ABATE K
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g/ (t) =2e(t+1)

HSH g (1) =f(1) =280+ 1) , B (c) PR, BHRB () «>F(jw) =2 ,F(0) =2,

M (4.5 -37)18
G, {(jw) =278 {w) +_£ej"
jw

(2) 4.5 -10{b) IRMERATH
g:(1) =sgn(e+1) =2e(t+1) -1
HEWBRE () =28(t+1), HETR,5(-o) = -1,#mx(4.5-42)%1

6, (jw) = 278(w) + 2e® - 2m8(w) = —*
Jw Ja

. WER2HE R

i@

_ &F(jw)
dw"

F“”Um)=_[wFUﬂdx

R, (4.5 -44) BEF KRG F V(- o) =0,

F©® (j)

5
%
£ <> F(ja)
m
(= 0 (8) <> F™ (j)
RS
#
()= F(jw)
!
nf(0)5(s) +i§%%*—+f“'”(jw)
2 e

0y = 5[ F(jo)do

M o) =0,MH

£ ) Y (o)
- jt

WU 5 RS (O B SR T SRS S BUE BE A, L O vk i R0l L G LA RE
@45 -11 RKEF R () MFHRE
B8 PRKES o () REBBEIY

£(e) <> (@) +
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(4.5 - 43)

(4.5 - 44)

(4.5 - 45)

(4.5 - 46)

(4.5 ~47)

(4.5 - 48)
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R (4.5 -45) B

. d 1] e ot L
- jte(t) <> —[mB(a) + j;] =7 (0) - o
BARER MR,

te (1) <> T8 (w) -
4]

5@l 4.5 -7 e,
B4.5-12 REH Sa(e) =B

R BER sin ¢ BLERE, S

. 1 JE _“_e-jl
. flt} =sint = 5}(8 )
BT FL1] =275{e) , RIELERFEBEETE
Flsint] =L{F[e] - F[e?]| = 1[2m5(w - 1) ~278(w +1) ]
2j 2j

=jn[8{w +1) - 8{ew - 1) ]
BF f(t) =sin ¢, BERE F(0) =0, HREPX (4.5 -48) 7

pe %] =y[si_nj:] - jﬂJ’:[a(n +1) - 3(n -1)1dy

Q, w < -1
=[jﬂ, -1l <w <1
0, o >1
B i, Ak oy BUFELL( - 5) 18
0, w < -1
F[sin3]=lﬁ, —1‘:(0(1
4
Q, w > 1
RE %
sin ¢

ngz(m)

s R 5H04.5 -1 .

B 4.5 13 skf: -’ﬁ—“%“’—)dm B

B W44 -1 BRR(4.4-12)P, Sr=2a( BRT=2¢>0) TTHWEH 1, HEN 2 )
(RS g, (D S HBEHHFRTRERRA

2sin{ aw)
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MEREHBEHRBRRA(4.5-2)F

1 " 2in(ewm) e _ 1 ® sin(ow) ju
g?.n(t) T J‘_., e“dw = ";J._” e dw

w e

A =0, %37 £..(0} =1, EERARE o i {8 o 2, 7

i 4E R AT (4.5 -47) Bk, FAY e>0 MER,E 0 <0, sin(aw) = -sin( |alw),
FRAED

™
Lo "2—, a >0
J’ sm(am)dm - (4.5 — 49)
0 w T
-5 g <0

t.HXER

HEoEHHE TRES L (D540 B RR AN E LRATTR . X BB BHRE

L EHATAXEBNEENEREES A (OML(DHBERERZFNXE.
)
fi(8) <—F, (jo)

f;(t)HFz(jw)
!
F[R, (D] = F,(je)F, (ju) (4.5 - 50a)
F[Ryu(t)] = F (jw}F,{jw) {4.5 - 50b)

AL FRSEREMHEZMMXER R, (1) =f() « (-~ MBRER, K45~
SQ)WHERAIN T -

FR D)) = FAHD) +f,(-7)] = FLA@DIFLL(-7)]
Eh:j:y[fz( 'T)} =F2( _Jw) =Fz.(jw)9ﬁi
FIR,()] = F,(jw)F; (je)

F AT AEAA K (4. 5 -50b),

HA(4.5 —SO)ﬁﬂﬁ,iﬂﬁ\%%miéEﬁﬁﬂ@ﬁiﬂ’rﬂiﬁ%?ﬁ*—ﬁ‘%%ﬁﬁﬁ%ﬂﬂ%ﬁe%%
_EE MBI R, IR EH. MFBHMEEBE,E S (1) =) =f(1),
FLA] =F(jw), W

FIR()] = | F(jm) |* (4.5 - 51)
HIl & A48 B o A 3 2 T IR 55 W BE A F- 07 o
B 508 L o] AR B O HE R R A IR 4 -2 HER AT /NG,
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24-2 MENHTHAER

& B F(£) < F(jo) B8
L] . F H = " —jmid
X 0 =g [ Fleyeda oy = [ ftare™ds
Fijw) = | F(jw) | ¢ =R{w) +jX(w)
# ‘1|f1(‘} +a:fz(5] 31F1(jm) +“2F2(jﬁ’)
| F(jw) | = | F(-jw) |, o(@) = -¢( -w)
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F() Rk EK F( -jw) =F" (jo)
5w F) =f( -1 ”f“’) =fz(w>. X(w) =0
fy = -f -0 Fljw) =jX(@), R{a)=0
| Fliw) | = | F(-jw) |, o(w) = -o( -w)
S0 R EXK Xw) =X( -w), R(w)=-R({-w)
F( ~jw) = -F" {ja)
4% f(-1) F{ -jo)
X B F(jt) 29 - w)
R BE 7 B fat), a0 ﬁf*’(]%)
B} £ fE flexiy) e ™ E(jw)
1 mpfi
flai-b), a0 Tt F(]a)
RSt fye™® FliloFw,) ]
s itf I, IAOEIAC) F,(jo} Fy (jo)
2 | g XA, ORI AT
B 458, O 4 £ (jo) " F(jw)
B 8, L5 £ () 7F(0)5(w) +jlmﬁfjw)
5004 1 4 (-5 F™ (jan)
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% s
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I B 9T T 1% S B9 538 (IR IR AR A0 , ER BRI B R F SR ENFEZ—, ER
BTESHE SR EENHCLEBRFERTHBHER. HHNEAT LT e 8% 2k oh 34 sk ik {8
S, BAEMTHIGES AT EEARENN B RERA, WRARASEFRR . X, &8
AT RS R EABERE . X BN SRR TN RN RS R,

-, Htai

(8 (BERAM)/(0FE | O BHEOREIIEY | /(1) | KN - T < <T BERY
w1

B R SO R~ = o0 ) KL S MR JAFR £ 27,
“tim [ 1700 | (4.6 - 1a)

E
MEES ) ETRE N ERRE N
E = lim ff’(t)d:

bl

o & s
E = j Fi()de (4.6 - 1b)

MBESRBEAR,BO<E< FERAIBRARRES WHFERERS AMMISH. =M
Bkt B RIAEEERE TS
REVRESHERSHEER Fjo)MWER. HR(4.5-2)RATK(4.6 -1b) .7

E=[ s = o] Flo)edo]d
20Tt |
£ =g [ FGo) [[_foea]de = 5[ Fl@) (- jo)da
B (4. 5-8)4 F( -jo) =F" (jo), il ERBHERE Fljo)F( -jo) =F(jo) F" (jo) =
| Fljw) |7 BRTR

E = J’lfﬂ(:)d; _ ﬁj | F(jw) | *dw (4.6 - 2)

ERBEHARB LRy EREREL,

WA A MBIRE R H R H SR, N TRERRERB PSR, TURMTE
BEHEE L — R R, MOV B AU R R, RRIUE 5(o) B XU AIIRR
B S aE R, A of NS MRE N S I BT ESEEMEREE( -« o) HEMRE

£ = [ w)df = ﬁf:?f(w)dm (4.6 - 3)

BEERTERE MTRA—EFE A, R(4.6 -1b) 5.6 -3)MTAEF, &
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E = r_’mfz(:)d; - Ziwjlg’{w)dw (4.6 - 4)
EH (4.6 -2)A (4.6 -4) A, ERFEFIF
Ew) = | Fjo) |’ (4.6 -5)

BHERTR,FERNERE Z(0) B o MEBH, EHRETHRREHNER, W SHEX X,
R o) RRAUARNFESHE, ERNEMRE] - 5.
MR (4.5 -51)MMA(4.6-5)0H
Fw) = FLR(1)]
R(z) = #F [ 8(w)] }
R (4.6 -6) K FSWERESH MR R(z) B3GR,
Fa6-1HETRER2NINEH (DK Fljo) R(1) K &(w),
£

(4.6 - 6)

Flje)

2
1
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-1 O 1 i \Jovw
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(c)

B4.6-1 [(IR% g (KMEHE

Z.hER
HENRELHEMBERE( - =, o M55 () FHHE A PR B

il l1m§—j (1) | *de (4.6 - 7)

P

ME () BERE. WFHHRAEH
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F 11m«— f (t)d: (4.6 - 8)
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HMiEE%.
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o) = £ e+ )-8 - )] (4.6 - 9)
WRTERAREWNA(OMBREORARA. &
Fo(jw) = F[f(1)] (4.6 - 10)
(4.6 -2) A1, () MEER E, ALRR N
E, = flfi{t)dr = 2%[: | Fr(jo) | de (4.6 - 11)
BT r fre)de =Frf’(t)dt

R (4.6 -8) M3 (4.6 - 11) 18 f(+) BIF T 5
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P

T
1T, 1 I FGe) |®
llm?j_%f (¢)dt = hj lim dw

P L Toem T

MO LS () BRE R, | F, (o) |7 BHmM. X T B (1) £ (1), BBE | Fr (o) | 7
TH R T — iR, R THRBEERN, T XNEFERY P (o) VRAHRAFESIHE, N
AR 5§ F 3 Th 3

(4.6 - 12)

P :J'lr’?’(m)dfzz—!ﬂ—flg’(w)dw (4.6 - 13)
(4.6 - 13)#R (4.6 - 12) ,1§
Aew) = ;LTW’—(;:,ML (4.6 - 14)

B ERATR, R P (o) B o BB TR THRRE RGOSR, WM XX, Rk
FMTESHRLRSETHAHEEL, BR .2 (o) MAFTERNHHRAERELF TS SORL
#. F(0)HRMEW -5,

THSESHRBRH S AAXBREXER.

HEf(ORLQ) BNREGRES, R(24-19) 5824 -20) HXBHPMEXRXERX,
e B A 56 R R SR

T

Ro(r) = lim[ 2 [* A(0fiCe -] (4.6 - 15a)
Ru(7) = lim LTflf,(t—f)fz(t)dI] (4.6 - 15b)

B R 3
R(t) = ;p:[%jif(s)fu - o) di (4.6 - 16)

ST (4.6 - 16) L BUE E AR, R
F[R(1)) =y[1l-i.TLTJ’?rf{t)f(t —r)ds]

=#[1im & [ £ -0 dt]
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= {lim 304, (0) #fr(- )]

=lim = | F, (i) |? (4.6 - 17)
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A fl) o F(jo),y(t) < Y(je) k(1) —H(ju) , hBHEHER

Y(jw) = H(jw) F(jw) (4.6 = 19)

HF
& (w)
Z,(w)

| Fjw} |*
| Y(jew) |*



166 FEE MBEHETHRIRFHEERSF
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¢
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W (4.8 - 15){CA LK, 8
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a:¥ mc(T_‘d)
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R - e (4.8 - 16)
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T
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PR A HOR E 4.8 - 8 (a) HL § Y »hBwT B b 8 R BB AT A B R s AR R
), XEHEHNMA 2.2 &R, F22-5(b)#FEE48 -8 (a) B, HPBH

(&ﬁ@m:\/g)ﬁ

J 1 pe_ 1
® = 3RC T 2C L g

FA 2 1
T« <o, BT RERER &%Z—S,ﬁgﬁ&)\kmﬁﬁ&(ﬁqjﬁ= Jos —a =J—5w=],
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s(n) = [1 -ﬁe'ﬁ‘sin(%: +14‘—)]s(z) (4.8 - 24)
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oo 8 0 7 S O G R 7 el S BRAE A AR . R X ELROMEIRE R ¢ =0 FREREN, 2 e <O B A(2) =
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Z.0
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g(t) =0, t(O} (4.8 -25)
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F (jw) —-—F(Jw)*w Zﬁ(m—nm) ZF(jm)*B(m-nw,)
oot (4.9 — 4)
LS Fljtw - )]

ggggg

WEBBEGES £G) REMENE 4.9 -2(c) (D Fx. dEOAR(4.9-4) 77, B
158 £,(e) WSR T i RS S 50 F(jo) WERA- SR THE B, AR 8 R MES BN ne, (n =0,

£1,22,) BEAEBE S, 4.9 2 Bt T 0BT b m BB B R
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mE4.9-5(b)Fim, diE 4.9 -5(a}(b) ()R
Flijw) = F (jo)H(jw) (4.9 -8)
BIE TRESHWEEER Fljo).
REREAEHEE, R (4.9 -8) HME TFai ok
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WL B, TUR Y RARERNTEE M,

e Ja B 4 52

A RBETERE (- 0, @,) DA A RS £(), o7 o — bt H AR 50 A IR
T(T <E)f_s~<mé¢i{ﬁf(n?* VBASE ,

BEEBNRE, W THEMREES L (OPRERES /() , BRER R0 £ BARE
RS, AT | o] >0, K002 BRI, LFAKE S, >20. (B o, >20,),

HHHEBREARAELK, LHWE T, <f EMNHESRERE. BREREALFRERE

=2 kN 45 45 T4 ( Nyguist) B , 98B K 0 VF A (el I 7, =5}-ﬂ<ﬁ%§§3ﬁﬁl‘ﬁlﬁﬁo
WA IS 5 A R A AR 1 B £Ce) LRI BN Fjw) , JABIN T, 24 2 BUK



§4.9 BHEER 187
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B A Ak R 3 PR Y A R (R L e A
BRI T RS TR R Ak R B )18 B o E RSB
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DTFT[f(k)] = F(e") = i“f(k)e'i“

k=—m

IDTFT[ F(e*®)] = f(k) = z%f F(e?)e™*dg

BYE A (o M M AR R A A B ST A AR R SR B R X 0, B

Y Ak <e

k= -

$14.10 -2 KT 5 FF A B ECR ) E oA,
(1) BUFEEFT (k) ;
(2) BB BERFS]

at, k=0
flck)=[ L (0<a<l)
0, k<0
(3) HFEFH
1, Jk] =2
(k) ={
0, |k| »2
M
(1) F(e*) = DTFT[8(k)] = i 3(kye™ =1
(2) F,(®) = DTFT[f, (k)] = ¥ a'e™™
- 1 — ejﬂ ey (8}
_1—3650—1’?1( )|e
W B0 R R BB A 3 B
. 1
F,(e®) | =
Fulen) | J1 +a* - 2acos @
¢,{8) = — arctan ('f—sci:::iTﬂ)

Ma. 10 -3 @ T £ k) REBEHRME | F (") |
(3)

LA

()
)

Fo(eP) R 6 Mm%, I 410 -4 W T £, (k) RIDFEEREHE F, ("),

Fz(ejs) = DTFT[fg(k)] = Ze—iﬂ —

(4.10 - 10)

(4.10 - 11)

(4.10 - 12)

(4.10 - 13)
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f2(%)

l[}r: “‘L[o]]34 ;

(a)

—
[

'S
w

O
"

A 4.10 -3 BB PEEITFL LRSS B 4.10 -4 FRFIIRKEEGH

§4.11 EHEEHTEHEHNER

BE S ALEN EEFREANAITRIETH , R TTFF F(h) ¥ B 86T 64 2 o3
B F(e”) £ 0 REERN, AP ERABUTEN, B, ERHEHBRRITANEA. BR BEAR
FH R b TR AT e, DA FHIE R B AR O R O R . B 4T R A AT B D PR SR 4 D)
—AHREE . AR BT RN R BRI R R BRI, FE N TR, T B
AR F R, Bk, 1T LGS B R e B v R B A A, TR RS R P AR O R MR
EE0— R 3R AL B, VG SE LT A5 #098 B 0 2 ¥ ( Discrete Fourier Transform,DFT) . &X#,7E
AF—EBEEMM AT, ARKFY SRR A8 E v 8o AR H AL,

- HR®EN%NK(DFT)

BAKEL A A B S E RN RS AR F AR RN TR,
BRENNEUEREFH A KXER[O,N-1] , HRBLEHTF B

f(k), O0sk<sN-1
ﬂﬂ={

0,  kNHEAM
oty T 5| FELJE 5 1 S M 46 TR R ) EE SR IR N B RRE AU £, () , B

(4.11 - 1)

fulB) = Y fCh +IN) (LS (411 - 2)

REWEBREERN AOBRABAER ) #B—1T R, 8
f(k), 0sk<sN-1

(k) =
4 _ {0, ERHAE
41 -1EBETDELDKBITREXER.

(4.11 ~3)
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2N-1 k

i‘[ﬁ‘iﬁﬁ
® (b}

H4.11-1 HREFPERDRAYE

s FRBER (B RE—TARME=0F N -1 HEEE A EEXE”, & (&) TE
By () M EEKEFF .

ERA(4.10 -5)FK(4.10 -6) FHF H, FEAT 7 0 B B0 B - 28 20028 e % B9 4~ 3R 0
ARBHRTFEHXME", HFG, TEIFERFEFISBSETHEFIERMNERKTFN,E
NAHHBEFF R BMEEN R,

WHERKFAMNKEL N(EO<ksN-1BEA) W A5 RBEBEHERMILDELRA
2SR R

F(n) = DFT[f(%)] = if(k)e'%"" = ;-Ef(k)w*" (0sn<sN-1) (4.11 -4)

#(k) = IDFT[F(n)] = ‘WZF(n)ﬁ“ =%ZF(n)W"" O<skeN~1)

(4.11 = 5)

H.rh DFT( Discrete Fourier Transform ) # IDFT B#K 5 £,

BEHE,EW L) F(a) S REEN £, (k) ,Fy(n)EMEFF, IR A, DFT EH I 5 DFS
A e nf BRI R AR, LER L, DFS B4 0 B -5 br P48 8 LR, T A FR £ PP 27 i T A (|
MR AR F(e®) B JIM% 2w B EH . HTHEEN BRI A ATENLR,
AR FCk) FEH RSB RFER £, (k) E FO) B A 45,300 4 £, (k) 89 B0RC . P I8 # /9 58
REW F ) WEEFEL N AR EHMENER F(n). BrLl, RS B (DFT)
HEHI T RS RES AT EEN R, RN THATENY A REFAHTEENERT
MEW—FEEN,

WA (4 11 -4 R4 11 -S) FREFEL, W

F(0) vow W W £(0)
F{].} _ WI) W]lxl W-Txl :,. W(N:l}xl ] f(l) (4 " _6)
FIN-1) Wﬂ Wi ) 22l LD S pA-DxN-1) f(N -1)
A
£0) W’ W L W F(0)
f(l) ) }_ Wu W~lx1 W-]:: W—Ix(N-U ] F(l)
S R : : .. : ;
AN-1) A S A g W ¥-DxN-1) F(N-1)

(4.11 -7)
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a7 32
F(n) = W™f(k) (4.11 - 8)

(B = %W'*“F(n) (4.11 - 9)

Hok F(n) 5 £0) 5 80% N FIMFUER , W" 5 W =451 N x N FEE , % B4~ B 4 % %4 BRIE
B, &
w* = [W*"]T (4.11 - 10)
wh = [w*]T (4.11 - 11)
T i R AT £ k) B RS OB - ASH F(n) (DFT) &5 3L RS 08 I ML I 6 F (&™)
(DTFT) %%,
T A R TER k) BAETR N N 60 RIS £, (h) 89 E ARSI, & THR(4.10 -7)
ok BRI R0, N - 1], BB |

F(e") = gf(k)e'j“ (4.11 - 12)
W (4.11 -12) 55K (4. 11 -4) 3,948
F(n) = F(e") |, =, (4.11 - 13)

(4. 11 -13) R0, F(n) BX F(”)BBALMSER, F(S)RAPI2THERRE, F(n) R
X F(e™) £ 2w o P M PI AT N B S BUERYHR1
B 4.11 -1 KA 11 -2(a) FREREWEFER A HBHEERTERRN=10),

G F(n)
i 5
L T
3320123 k& [0 214 sls 1007
(8) ()

B4.11-2 4 il~1MH

N=1 - 2 " S
R F(a) = Y e = F (e7)
k=D k=-1
T P e (T — )
. ™
7 (Tn) 4.11 - 14)
78 F(n) = — (4.
Bi1l (ﬁ)’ﬂ)

B EOEGE F(n) INA 4. 11 —2(b) FiR. B14.10 -2 R F,(”) RSB f0) SR M B 1
Al F(n) SR, MM 411 -2 SE 410 -4 kBT LUEH, R (411 ~14) 8 F(n) BT K
(4.10 - 13) i F,(e*) BL N =10 #FTERFEBOFE{E
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T AHMERREAMNHRE

TH¥NTFEREEN TR - EHTEEER, EHET,PHAFS
S(E) *F(n)
FRafMEREZ AR, A
F(n) = DFT{f(k)]
Ff(k) = IDFT[F(n)]
1. &%
#
F(EYF ()
(k) F,(n}
Wt TEEEH o, Fa,,H
af (k) + afy(k)+*a, F,(n) +a,F)(n)
L EXRBRESHRA (4. 11 -4)iEH X BB,
2. ¥ER{E
H
f(k)yrF(n)
|

|
SF(R) (= n)

Ha X SEgnmESMan s i, EaEsnT.
H g E SRR A (4. 11 -5)1

| & s #-1 F(n) -
(k) = F;F(n)e b .‘Z‘n T .
#ERPHES T8, B
N-1 N
f=ny = 3 ELE A
1 A a8
1
Lr (k) eof - m)
3. WS :

(4.11 - 13)

(4.11 - 16}

fF osksN -1 REAAHBEREF AL REBER (b~ m) REIFF (B REBS m
Gi (B F msksN +m -1 KXE), WA 4. 11 -3(b) FR, HT DFTHRMEFEEOHN -1,
Bt ES FE ) B0 DT M0t B, MMysX — B, 7E DFT o (i 8] (8 R AL BRI .
ﬁiﬁ[ﬁﬁ@ﬁ%?ﬁﬁﬁﬁﬁ?ﬂﬂk)ﬁﬁﬂﬁiﬂﬁﬁﬁ%ﬁﬂfn(k},ﬁﬁﬁﬁﬁﬁ]mﬁi,ﬁﬂﬁ
BT £, (k-m) IE 411 -3 () B BEBR Sy (k -m) T EME, XEREBFRKIFI SR

B R B AF S WA 4. 11 -3(Q) R, BRBE—BREF
FU(k = m) ) Gy(k)

(4.11 - 17)

S f((k-m) ), RS f(5)HEATEBABE m 4,6y (R) RAKEH N ¥ 55 3 Bk vk P 5, B
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Gy(k) = e(k) —2(k - N)
(4. 11 17 FRARM f(k)HFTEBBA m B EEXFEEE.

fik) Sl—m)
1 1

o Nl k& o Nim-1 %

l wlh—m) }f {(k=m}) NG (k)

lh, 11 LL;

F411-3 FREFFIMRARY

) 75 b o7 it P R O 96 3R 86 £, SR AR B R 1L

m R R E N A

#H

f(kYoF(n)
|
F((k -~ m))  Gy(k)y~>WT"F(n) (4.11 - 18)
(4. 11 - 18) 28], A k) FHITEEB A m frf5, 3 DFT B3 F(n) T/ LHEBRET W, HiEWH
mer:
DFT[f((k - m))}yGy(k)] =DFT(f,(k - m)G\{k)]

= z—sfﬁ(k _m)eAn
A i=k-m, % £ HETEOL, 8

N-m-1

DFTLA (k= m)) y6a (0] = [ T fitire @ | (4.11 - 19)

BT £, () Al e TPERR L N R A0 A R, BT E R SRR E TR M i =0
B i=N-1,H

Zm.fx( e T Z_&fﬁ(i)e"%‘“ = F(n)
R (4 11 -19)78
DFT[f{(k - m))xGy(k)] = WF(n)
4. EBAREHE
#
f(k)+F(n)
)
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YW o F((n - 1)) yGy(n)
S0 o AR R e R B R B R

B R A B FFIRUBEOR W

(4.11 —20)

gt ES R, TUEFREESHMERYS , Bmafy Bt El” ., it

Lt AR AR AR S oL, B sn i B SR
5. HAFER(MER) EE

FEBEFR (O LDKKESBNN N M BA

I

fk) = fi(k) «f (k) = _Z_f.(m)fz(k—m) =

HF L2 f () 0L Gh - m ) BT X (6] 5351289
O=m=sN-1
D=sk-m=sM-1
-22)(a) (b)Y AEHA, B
O<sk=s=N+M-2
FREAERETFR O METRE B ADOKKE LA
L=N+M-1

B R (41

JTAFRFIHBRAM A DDA ERER

3 (m)fy(k-m) (411 -21)

(4.11 - 22a)
(4.11 - 22b)
(4.11 - 23)

(4.11 - 24)

HTHHETEHRBEFRET (AER) MR, R (411 -2 MERKILLEH,. B
411 -4{a) M (b) BImR e f, (k) ML) KBRS BE N =4 M M =5, LB EMME4.11 -4(c)

Fﬁﬂ_{;f&EL:Bn

Sik) » %)

10

18
‘ 2
I
2

411 -4 #REHA

(V] e R )
o f——

] =

g

Ii

{c

o el 152

70y R
A [y
O g )
wl e

- -1

Ll . L

o’

EHBEFRIL (DS LDHEERS BRNGER@ 11 -2 FH Lk -m) R

fyh = m) WR B, WS BHHEF A, A ORF,
HU) @ L(8) = TA(mLE-m))y =

I (), (k= m))y (411 - 25)

£ (4. 11 - 25) IER BB AEERE, P OosmsN -1, HEHBROGBERMANKES N 8
AR R, IR R R RS, K B T 5 — R R R AR

VI EEEF .

1B 3R 4 AR 0 [ 4 25 TR AT 4 S ¥R L ) 6 SR ey AP REEAT o

Fi4.11 -2 RE 4 11 -4(2) F(bY IR £, (k) 5 fi(

kB TREF R S(E) .

W OBTOMEEN=4LGWMEEM =584BT FLELBSLE

KEWNS, 1B
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HORSWACOTAICEFOINAE (4.11 - 26)
e f(0) =Y f(m)f,((-m))6,(0)

m =l

=A0LH0)) + AIDNA-1)) +(2)L((-2)) +
HB)A(=-3)) +£(4)({-4)) =0+4+3+24+0 =9
L{-m)) 6, (0)[6,(0) =1]1EA 4. 11 -5(a) i

f(1) = Zﬂf,(m)fz((l -m));Gs(1)

AL =m) )6, (1) [ 6, (1) =1 1WA 4. 11 —5(b) iR, &
f(1) =1+0+4+3 =8
FUEYS £(E) BEFEHMEEINE 4. 11 -5(c) fa,
1, (6) @ 1 (8)

IIU
4 [
B4 11-5 HHFEZR

AEE 4. 11 —5(c) HIE 4. 11 -4 () TR, BHRBRPHERSXEPLEAFAW. XEEH
LSRR, 2R EERNE TS, EERERKE S S0, MEFRFEFLRT TP
25 RBP4 , A A S8 25 MO RR B SN ZE SR 3F iE B, PR BB S R BB R

KEMRZASVREE T &, MEFSET UHARFHTENETIHTRE . I THBER
BFRELH, EFEFEFRNERSREFERER, TURAHFBNTE E LB T LE
BIKEEId LN + M - |, KR8 18 ISP SR, A R RO RTE, IV A S5
B H R B, R TR ERSR BB ME S 4. 11 -4 FE £ (O FL k)RR
BRFE A CMNOKEDN L=8, NEFERSRERMOERAHR, WHHE 4. 11 -4(c).

4 H((1-m))G5(1)
o4

]
F 3
2
1
l

ol 1234 % ©
(b) (<}

[ ) I
[T Y

B SRR B
&
fi(kyF (n)
(k) o F,(n)
il
F(E) @ f,(k)—F, {(n)F,(n) - (4.11 - 27)

Fo(4 11 -27) F B, B I8 R T A 6 2 0 D B 48 AR Xk T 93 R b 7 1 S0 8 o AR R TR AR L T B M
6. FUREHRER (SR BERN) EE
#
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fl(-"f)""'F1(n)
LiCkY+>F,(n)
)

UL ()< < F\(n) ® Fy(n) (4.11 — 28)
Hth F,(n) @ F,(n) = ;_F,(!}in(n S 1)) Gy (n) R (A1 - 28) RE, WEER S, (K) 5
folk) R R TR F,(n) 5 F,(n) SR BBIRDI,

7. BERRER
=
f(k)—F(n)
il
A-1 , l - ,
by | f(k) |? = T\;Z | F{n) | (4.11 - 29)
() REFF LN
N-1 , 1 N-1 )
Z_;f (k) =*N“§|F(“)| (4.11 - 30)

A (411 -29)FI (4. 11 -30) BN R EE/RERE, EEW AT HEFRZN, DREZS
EErmER L.

ARSI E R RN S R R A IS S AT S A T B S
AR (DET) , A E R RN S R E T He &R, HRNEARITEVL LR
& VSR DFT, AW E B RS S REE R A% N Win, FE+ 4%t B itH
d = T EBRRE . B, 1965 45, B H] &5 B2 (Cooley,J. W. #l Tukey,J. W )R M T —FHRE B
FE DFT B b e, Ry e B ot 45 e (FFT) ", FFT AR EEHEHEw, RETSRHA
A EBEH,

A SEn

4.1 IEH cos t,cos(2e) - cos(nt) (n FERY) RERE(0,2m) WIEXRHE. CREETEVIEX
B 7
4.2 FEFHRERERR(OMEFREXARE?
4.3 HwE4 1 ~2 BRI 6 MR AL BREODEHMETREXEYE.
4.4 H7 4 N#Eik#( Legendre) 2R N
P (1) =1
P l2) =¢
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ﬁEﬂ,ﬁrEﬁj&ErﬁJ( _lsl)WEEﬁﬁH%u
4.5 saﬁwa%f(;)mcrﬁj( ——ZT-,—;:«)mmﬁEﬁmm

E = _ﬁj’(:)dr
WA RS () =/ +£(0).
(1) (D5 LOERR| ~5 5 |AREEXTAEL () = conlwn) £(0) =sin(on) ], EH 1S

KBRS TEESHERZM.
(2) EH(D5 LG PREMERZETBM A () =cos(wt) fo(2) =sin{wr +60°) ], RMFESH KR,
4.6 RTIMPESHERBMEOFTEMN T,

(1) "™ (2) cus[%(i—Bl)]
(3) cos{2t) +sin(4¢} {4} cos(2wmt) +cos(I M) + cos(5e)
(5) CDS( %t] +ain( %—t) (ﬁ) cos( %t) +003( %5) +cos( %I)
4.7 FIEEHNE B R SRS 4.7 [ O A R 0 o R B (SRR BB .
| 0

L

4 101 4 f
(a)

478
4.8 MBASEFRRE4AMHERNES.

L0 5
/] | /I /I | /]
0 T T 0 T . ¢
5 T f -T -5 5 T

T _.E!TL
(@) (b)
£l L)
[\ 1& l\ 1
) T 0 T : T o t
=T _T T T T --i- T
() (d)
FgdeE

(1) FIEERMEN RRHFERE () FREFSHEETEB(EZAER),
(2) #}E(a)Eﬁsﬁﬁf,(t)E(EEIE)B%,ﬁﬁ&I(h)Bﬂﬁﬁf;(i) FIA(D RIS RER S, (OB ER RS,

(3) RS RKE () Ry f, (1) ISR R
(4) AL LG RRE (D) MET L (OMEER S
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49 HAAHBLIFAFRESNHAIBNBTE.

L A FA0)
1

/. .

/I | /I
I T TN 0T '
2 -1 ¢ 1 2 3 ¢ \q_f\qlg\dr
(@ {b)

K 4.9 [

4.10 FA#BEHWE 4 10 BRRARANESHGEHEBRTS AR E,
£

t

- /]
/_Mo I/Tl/

@)

t

-y
N
™~

7] I/
~1F
© @)

T4 10 B

4.1 FE1OaBAFARKEE ()B4 11 AR,
(1) R u()N=ABAHEHHE,

NEINE N

1

ul'v
(2) HA(D) WERA W ) <1 RF AR RHLA (1‘%1 (1 (‘
| o0 1 2 34 s

1 1
S=l-g g g+

3
(3) R1OoBHEEHTHRNSEFNE.
(4) AAG)BWERRTHEFTRBZHM

411
“s(f)

[y

S=]+§12—+;—2+—_:7+m

412 B4 2 EFRGEME TR ERET RLAK, ARAR -2 w5055 !

() BT FWIBHE .,
413 KB4 VEFREESHREA TR,

(a)

4.14 KB LE(a) (bIBIER FIFMEMN ERAER, RE 4. 14 + )

OR35S B, w0 (]
4.15 Ef()NEEE,.B FLAD] =F(jw) =R{w) +jX{a) ,Rik;

f@)ln

(1) R{w)= -R{ —0),X(o0) =X({ -w)

(b

(2) F{ —jw) = - F" (jw) H412 E
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S L1,(r)
1 1k
o 1 t 0 T i}
@ )
JAG) 20
in{f2
1 cOS (% Iy 1 sin(£29)

L
o
—h
-y
1
rof~a
| |5
—
g
-

() )
FE413H
e §AG)
2
' — 1
T O 'r 7 - _l o 1
5 °] 3 1 1 it
(a) (b}
FAU] YA
2 i+
—27 o
. o 2r f
- oFr t 4t
{c) (d)

4. 14

4,16 3 f(0) N REW, A FRNK
Ay = £(2) +jfi(e)
B Ff(0)] =Flw). RP LD LD HTBH,ES:
(N FLL(D]=F"( -jw)

(2) FLADT =2 Pli) + F (=jo) |, F 140 ] = 55l Fli@) ~F" (=jo)]
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4.17 HANKERTHRBENEEYEHE,

_sin[2m(s-2) ]
(DA =15y

2

2
a +{

—o <Eaw

(2) f(t) =

7y T8 L]

sin(2m)

(3) f(2) =[ o

4.18 RTHEFHEEMEEL,
(1) f(t) =e *8(1-2)

(2) f(2) =78 (e -1)

(3) f(1) =sgn (£ -9)

(4) f(e) =e Me(4+1)

(5) f(1) :s(—;—-—t—l)

4,19 RBIAtSBCRAEE RS 4 19 BFRESHEE.
H( 50

1_
) j /___\
[#] T + 1 f -
I / A A T
y 7 T4 I 3!

z
] , — @ i<

(a) {b)
A 198
4,20 DA A F(e) R T N RN B,
(1) if(2¢) (2) (1-2)f(e) (3) ;'ﬂfl—:)
(4) f(1-¢) (5) (1-03f(1 -t} (6) f(26-5)
(7) J:;Hf(r)dr (8) f(3 -21t) (9) EL%*.%

4.21 RFFIch¥ g By TR
{l + | e ] < g

(1} Fjo)
a, ‘m| > g

1l

{2) Fljuw) = 8{w + »,) -5l -w,)
{3} Fljw) = 2eos(3w)
(4) Flijw) = [e{w) - e{w ~2)]e™

2 -
(5) Fliw) = Z 280 @ -jcanete

oy )
422 FIBIMERLERAEE RE 422 @RS ERE R PR,
4.23 RBETFR kB4 23 BHERESHHEERE
(1) FREN SR (T RENRIETTR S RER) .
(2) FIFAETSETATER.
(3) HAOBENER g, (0 SHhEER (2 +2) 30 - ) HERZM.
424 RATRAHERE 4. 24 B PR R BBk K8
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|F () §FGe)

Tw, O wy @ “w, O wy O

(1) FIAE R AEERE L,
(2) MFERT Bt

(3) WERAETTERE g, (1) 5 MBALEN cos( | HFB,

10 1 1
1 cos(5-1)
-3 -1 0 1 T ¢ -1 o 1 T
14,23 H4.24 B

4.25 REE4.25 AR APEENBSER. B PREBRNBESRN 1.

i
i S
%—b-li—cos(rct) 1
37 T_z T 1 3r 1

) . . l2 f 2 i .
32 101 2 3 { 27 | -T olr 2T i

@ (b)

Hi4.25E

4.26 HE4.26 BERTHAERKMAIRRR

Ao - [-;—[1 yeas(m)], |#| <1
0, fe] »1
BRI BT AR g R -
(1) Al A B of 2E R 0 3L,
(2) FARS Bk,
(3) MEREREN &, () EE4.25() ARBHRHA

4.27 MM 427 BRSSO MRS EECH Fjo) SRTFAEME[FLRE Fle) ).
(1) F(0) = F(jm) | .,
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®

(2) j_ Fljw)dw

&) [ 1 PG |

i
) 70 4110
—%—+~£—cos{nt) 1
3 0 1 i -1 O 7
BN 4,26 M 4.27 H

428 HFIGEMBX
[ e =g 1FGe) |

HETHRTHE.
(1) J"” [%}1.1;

- dx
@ | (1+#)
529 —AREN THRBEEAD RARRAERWIBB O EAN P, KT RN S OB R R
(1} fi(2) =ft~1)
(2) (5 =FC -0)
(3) i = B8

(4) £,(1) =fat) ,a>0

4.30 RTAMS HRIER LB R H(jo)

(1) (1) +3y' () +25(8) =£7(2)

(2) ¥"(e) +5y'(e) +6y(3) =f'(2) +4f(2)

L _UyGe)

431 RE 43 EFRAME, WHRE () HRART iy () WEER H(je) = 77000 T %45
KE i R E R, (R, |

432 EANEFRERNEAE R R ARNIES, HHELEHET R, AR, FM, RECEE R

Hjo) = 2 20 0T IRk KO R A CROMRATR XA

1
iglf) u(8)

1H lF_]_
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4.33 R LTI R& . HE AR M A

O N ) ERE ST

AT o BHE BBH (1) -S(je) , RERKNBERN H(jo) .
4.34 R LTI ZSA ALK

EHREWMA (1) =cos(2t)  RIREHKEE (1)
4,35 — BRI K ik 2R 00 50 N i

||
Hijw) = {] piarant Im| < 3 rad/s

Q, ]ml » 3 rad/s

EWA ) = '5:, 37U TY ok 0 = 1 rad/s oRMRH ¥(8)
4.36 —A4 LTI BN MERL

e'%, -G rad/s <« @ < 0
H(jw) = {e’%, 0 < w <6 rads
0, Ha

Hm AL =0 o) RURGEHME 7)o

437 ARG 08 B 28 OO0 K 1 S0 4. 37 JE B MBI o () =0, WEH B AT 5 R,
WS PR,

(1) f(e) =Snim)

e
1, |s] <1
(2)f(t)={0’ o] o1
498 E48 EHFAHBERE, WA A OBERES O MBMBERGE, HW y(0) =/()s(1), 3
Ko B eR ik on?
(1) £t} =5 +2cos(10¢) +3c0s(20¢) ,3(1) =cos(200z) R M} y{t) BB .

(2) #0.£6) =20 5(4) = con(30) i H () BORHEE,

439 HEAWEFRORE, HAHREANTH M () = ([ RAONKEK], RRERRE
By A 7

H(jw)
1
1) W09
Jo | A0
~% 0 LA (0 R4
Ea4.37H B 4.38 & 439 H

(1) W == PSR v (0 BARHE OR M (SRE HMEIRL) .
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(2) #£(8) =3 + con ¢+coa(20) , R (1) WM B HAMBE)

4.40 A THEFRE, THERFESEEWITHET AR (scramble) BRI ESH, FREKER
Wi, E4 0 ED)R-AEERK. NRANRES AOWRABEE ) FR ARBARAER 0, B8
@, >w,, B (b)P HP REEMERER, KR EMREN o, , I

. K, ja l >,
H (jw) = {
0, | L | < Wy
B LP AR E e B A AR o, B
K ¥
Hﬂ:jm):{z |ﬂ3| < @a
, e > w,
W oa(e) () RYSR P .
. H(jow) Hy(je)
Fue) 1@ my 0 20
. i CT— cos{wy) cas[{w,rw M
(a) ()
440 B

4,41 A~ o it B8 % SRR S RIE 4. 41 B () B, HABE AR o () =0, BRMAFS HE(DL NS
ﬁmfiﬂﬂjﬁ% J"(I)D

H(jo) HO)
NP0 ‘
an 0 4% -1 0 2 t
(2} (&)
% 4.4) B

642 WD KM 4 41 W4 41 B () ], RWA S = i ().
443 4.43 EBUR B BRI, UL is (1) WRA u(0) HRl TR E ML

H(jw) = ut
2-%)
1]

Kok Hy BB, ERSEBA iy (0) = [10 + 12con ) +Scos(30n) ] mA, ok« HH B, HTRB=HHES,
R BT 0, =30, HER H ALK B AW T YR BN 1% SRV BK 49 5 R 9
0 B B b -
444 W 4 44 EPURRE,EH AL =2 Se(2) Hljw) =jsgn(w) ,RELNBE y(0).
445 HUEE 445 B (o) MRS AR R0 OO M (b) B JURBIRHE o(0) =0, HHAR
sin(27t)

Ao = £(t) = cos{] 000}

RWHES y(0.
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19

i) +

e R L C=: u()

443y

£ oy S [gem | 20

\f/ wEml
s(f)

(a)
H(jo)

Plw)y=D
—1000 1000

) i & 1

T1001 999 O 999 1081 gofradss)
(b)

26445 W
4.46 H4 4 EDEMHABEERAREERRERE. EWARS

Bin ¢

) = - cos( 1 O00), s(t) = cos(1 0001)
{0 3 2 i A% B0 58 R A7 N (b)) BT R R SRR HE @) =0, EHCRHEBMHUET v(0.
| Hijw)
1 e 0
SO o\ s | pE | M
\’f/ T
0 -1 0 I ofeds)
(a) (b}
Ha 46 8

4.47 WME44TRES.ER (U] f)s(®) :li(rl
H(jo)
fly = Y & (AP =1nds,n=0,z1, £2,-) %3(?)

LEERL]

i = 4
s() eoe 447 H
7 I R

. e_%", o < 1.5 rad/s
H(jw)} = { o] _
Q, |wb > 1.5 rad/s

Wk RERWRLY .
4.48 FHERIHEHED A WBBEHAE Y 100 He F0 TG S3E T SERR, RB/DNREFE S, .
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(1) f(3¢) (2) F (e} (3) f) » f(21) (4) fC3) +57 (1)

4.49 HBBWES A1) =5 +2c08 (271} +cos (d7fe) Hhf, =1 kHz, 7, =5 kHz fIrh i R FH
5. () REFTHLE .

(1) B A RBEEES £ (OEMBERXE( -10 kHz,10 kHz) BEGEE .
(2) F £ B IRES , B AR i R I A% a0 L 3R 2R 1 A
4.50 HMBEES (1) =5+ 2cos (2 1f,t) +cos{dmf1) , K £, =1 kHs, A , = 800 Hz a4 ¥ it B ¥ 71
S, ()RR KRR f<f).
(1) Btk A1) RBBEES /() EMBEX A -2 kHe,2 kHz) B 5GHEHE .
(2) HEBHES (O WATRE LR £ =500 He WHEEY T, B EARIEE 28 B 38 | B HC 0 3R 09 g
T,, |f| < 500Hz
R(je) = H(R7f) = {
o0, |7| > 500 He
ﬁﬁfﬂiﬁmﬁﬁhmmﬁ*%ﬂﬁﬁﬂ,#imﬁﬂﬂé% ¥(t)a

y(1) = F ' ¥(w)] = (1) +j EI f(T}

b=
4.52 MRPEESABESHREED MK 4. 52(0) B RmR, E?ﬂ]fﬁ%f(!)ﬂ‘]ﬂig Fljor) W H (a) 1 B
R H(jw) = - jsgnlw) , H ay » e, . BREEES y(0) QK Y(je) , HmHEHHEE,

L
Fjw) X

oS
S

_mm O mm i)

(@ (b)

Hi4.52 F
453 RTFNWMEAEFSHOMENER.

(1) f(E) _sm[”‘ 1:""’]

*
(2);’(&):(7) (0sk=3) (N=4)
4.54 R FEP PEF G4 w8 RS a g B ot E & (DTFT)
(1) £{k) =e(k) —e(k-6)
(2) f, (k) =k[e(k) —e{k-4)]

(3) A0 = (5 o0
(4);,(;;):{"1’ 20 hcact)
at, k<O
4.55 FHLEHTHABEFAB DFT.
(1) f{k) =8(k) (2) flky =8k -k,),(0 <k, <N)
(3) flk) =1 \ (4) flk) =a"Gy (k)
(5} flk) =" 6, (k)
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4.56 EHBERT () MTFR

1, k=0

2, k=1
flk) =

-1, k=12

3, k=13

K f(k) B9 DFT, 3¢ A1 BP 8 WA R R IE IDFT,
4.57 FHREMFF L) M4 57 BER, Bt FRFEH L RF ).
(1) £ (k) =f((k-2)),6,(k) (2) £i(k) =f(( —4)),G, (k)
4.58 BRTH F(n), R k) =IDFT[F(n) ],

e, n=N-m
g, H. i
4.59 BAERER £ (R L4, 59 @) (b)FR, KRR AR =£ (K @F, k),

A1) 5

-y
—_—
2

lﬁ(k) ]fm
2 2 2
1 1 1
l ‘ [, ] T
o 1 2 3 K o 1 2
(@) (b)

. o460

4.60 HFREFF (ML) ME 460 BHiR, RERASS TARE.

(1) 3R £, (k)5 £, (k) RERBR K =7, (k) « (k).

(2) RN=4WH (D5 LOBPEER AL =f (k) @f, ().

(3) RN=SHEf(HELDHBRRACRANR), FEFAOSL(HWAERSRETHER,R&
B Ly B/hE



___BhLE

EL TGN s 3l A

PFudHAiTASAANHARBY N, ARZUEHK (o AXAMEB)SEAES 4
BRETHOMAXIAFAMENERBULF ALTI RAEGAREEARAETE S EHNIIRHE
MRS (BZAETR), ARSI FTERERIINALEFRASAERIA, FLERF
EAEBHRE B ERXBREREIRALBETESR RLFEFREFRELREY
¥, B ENET S THEWEASORER R LR AXHF SN,

AEAIH Es-—o+jo(o, 0 AT REHRBIH "HEARS HERCTT M
ANSARAIHENEIRESF AL AR EREVARBAE TSI R TEARS
(BEHEMER), MEZXRAB ARG RS, N A ERAGE TR K7, A5 H 5
A adh, REATRASWHOBEI T ERIME s, HH s MW R AL,

§5.1 HENFEHR

~ N EHARERAEN

PR SRR TE A W7 4% Fh A B BT, T EOR B B A(0) AR B A, BOSH ik R B
F(jw) = j F(ye ™ dy (5.1 -1)
1B AT S pB 050, BRI SA 4 P BK B 4 e (1) AR AP EE S B AR 3 AR RIS (5.1 - )R mHn—&
EW P EE KR e () (a>0) , REEMEN TSR, ~XREAETHBEN ERE
Jﬁﬁ%ﬁ —» Nfﬁ%%ﬁﬁxiﬁm 9%%%&0
HTHEBUEEE, TURAERET e " (o BEEHORES A REFFAR S HHH,
EMEE o A, ERBES () e Y >+ ESHEEBRT O, AR

FLe=] = [ floyeme™d = [ fle
W, PRMNMBERR (0 +jo) AR, SHN F,(0 +jw) , B
F,(o +jw) = jlf(;)e“"”""dc (5.1 -2)
e 1O 130 1 B W AR ¥R

f(He ™ = 51;,[ th(cr + jw) e dw

AP mEREL ¢ ,18
f(t) = 2%[: F (o +jo)e " dw (5.1 - 3)
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‘%Haﬂmﬁ¢ak#ﬁﬂww¥?ﬁAﬁﬁi—ﬂﬁﬁJ—ﬂéé

F . (s) = J-lf(t)er"dg (5.1 -4)

1 e . _
A = ﬁf F.(s)ye'ds (5.1 = 5)
A 1-HAX(G5.1-5)BARANEHFR Yk MEn T, APETRYF, ()
A MR SR i A e (SRS B BRI B A R F, (s) B XURHE o 07586 28 8 (2R

RS .
— Wdn

AT TR, 8IS M) o EATMREX(5. 1 -4 WBESRE,.F5 /() WA Fh BT
BF (s)FFE, BBRERGS. 1 -4)MEWE, ER s 725 VI Loy EE X8R0 & & Bk
ik ( Region of Convergence) ,fijic s ROC, BfifE, MR KARES (7 ¢ <0 KM f(¢) =0)
HREERES(E >0 X f(e) =0) HHIEE.
HI51-1 RERES

i = e =100 e
e™, t >
RHEA BRI TR,
2 (R ARR(G1-4)F
" ey _ e-(‘_ah " - 1 I —{o-alt | B—jml
Fbl{s)=Lee dt_i—(s-a} . -s—-a[l r1_1.12-3 ]

1

Ll
LRl # 4

Re[s] =0 > &

- AR, o =a
xTHK, o <a

a W, S FEREEE, MY Re[s] =0 >a b, Hiv SR ifar ks, E 2G5 & & 80w e
s VW Re[s) >a FWXIR, A 5.1 -1(a)Bim,
Fi5.1-2 EREREY

Bt <D

— e.ﬂ' - = e,
£(8) = el - t) {m IPRCE
R E PP A #e .
B OBAL(ORATR(GS.1-4),8
LR, Re[s] = o > 8
Fia(s) =ju Fodr = = T o PR, c=F  (51-6)
b2 . — (s -p) | - .
o <P

AT 4 7 RS (02 Re[s] = < RN, WEERESRBHABRMRY s F@
RE[S] <ﬁl§l‘q|§{ﬂ.ﬁﬁﬁ 5.1 *l{b)ﬁfﬁ:{n
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/////////

HRAH
(e e

Fﬂllﬁlﬂﬁ

(a) b)

M5 1 -1 F(s) RS,
0 SR W2 R K

e, 1 <0

e”, t>10

O = () +f(0) = {

Uit L 3 I
Fo{s) = F, (s) + F,(s)

B LT el A R MR R MBI N a <Rels] <8 MPHRESE, @ 5. 1 - 1(c) fim , &K
R, La>a N fOORBERERRBATE DR B<a,F, ()5 F, () BEHILRMOEHR,
B F\, () AFFE. AR ERGERSE TAHMRAES , (BHUSEGB TR, X W R T
BRI,

BEBRBNFESRBAENHNR, AGREWHE 2R FHRG, X8, B <ONE 1) =
0, AmT (5.1 -4) A B

F(s) = f:f(:)e'"dz (5.1 -17)

BRI R, RHNENFTEFRESERME, HR5Z, BRI &R AR
FRERH. BhH ERET R R R SRR, RS E R R R R, '

SINEE DIRER-RR. KX

ERES ) REFEARBE R A e (), RN BFRHBRMICH £ ()], R HH
F(s)y®m KB Bmfioh & ' [Fs) ], bR ERu i E A

F(s) = z[f(:)]—d_"——j:ﬂ:)e"‘dz (5.1 -8)
dof 0, t <0
= == o +jm 51 -9
) = F7[F(s)] {sz“.””e"ds’ o ( )

AR 5% 4 8 X R B &tk
f(2) = F(s) (5.1 - 10)
A(5.1 -8)HBESTHRE Y0 ESEI AOPUBEE 8,5 (0), - ARBE. SEREH
B :=0,193E0_,
N EE F)FE, AR5 1 -8) L, W H N FEH,
PR R SOWE: (1) EHBREMa<t<b H(HROse <b <o )W, (2) HTFHM
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o, 8
liml f(£) ) e™ = 0,0 > o (5.1 - 11)

[

W3 F Re[s] =0 >0, BFNIMAA (5.1 -8) @7 H Bk,
Bt e A — R .
FH(ER ADTLASERENS, REREEFRXE TR (O HET @

BSHIRAD) . B, T-e() RN EWR AR (D) I LB [t = 2R AN

Betete (SR e [T ) o () BRGEERA (1), BB < R, B E

J' s
KR AFE.

FAHE () EI F(OTTRIRRE : I ATMAHN, FET L EORNERRKERDT, &
fte(t) , Hik o> oy =0,i#$7€}ig;ts(t)e‘”‘ 0, KBBR8 AS SR 7E; Wi o RIR &M (2),
REEREREITS, MEBKAOBERG. 1-11) ,REHLN o, HUWH.

SEBE BEEF(OMOMERER /) FERERRER, HRARRF o, (0, TR
WAL BR ) LIAS, B Re[s] >0, BUE 0, i BBy B — Bl i, B & B 3R 4 5] s 38 B4 WA
L4 BRAABRAI AR,

#51-3 REEKMES

rzy _[l, O <i<rz
A1) = gfi-5) = {0’ s
A B .
B FPAEEBRETEM WHHRF A=) =0,X ole> -« )BIEME, BT
}in(c)e—”' =0
AT B (5. 1 -8) W4, B2 30, WU Rels] > -0 . AXERIE
S0 = [ Anedr = [ o =

BIVE 0 Bk A IR BB

-

L

|

gf(xr%)ﬁ - ,Re[s] > - (5.1 - 12)

M AEER, NAEEREEO<a<ti<b <o REFTR, MARRFSZF(BZ 1<a B >h,
£(1) =01 BUE S (H0 e BB Rs A4 FRASS) KR RBES s F HHSL

#5.1-4 REH L), (OHREH.

® BRSO, (OBRERNRES, BEMRABR(G.1-8) BT RS
5 LRECE X, 48

Fls(0)] = L 5(t)e "de = L 5(2)dt = 1

F[3'(0)] = J’: 3(t)edt = - {-s)e™ |, =5
Al
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§{t)y++1,Re[s] > (5.1 - 13)
5'(t)e—s Re[s] > - = (5.1 - 14)
#51-5 REBBARB(EZD s, AEWHE)
f(1) = ee(s)
IR
M R (5.1-8)AH#H

Zle*e(t)] =j

e:u.:e—;ldt — J’ e {;—sujxdt =

,Re[s] > Rels,]

0. 0_ 5 — 5,
Bp
e'“'a(a‘)Hs s ,Re[s] > Re[s,] (5.1 -15)
s, HER, A s, = ra(a>0) , BEMBBHRORBER TR N
e”e(l)H—l—,Re[s] > o (5.1 - 16a)
Ll 1
e_“'s(t)f—*—l—,f{e[s] >— o {5.1 - 16b)
s + o
s, HRE, S s, = 8,15 M 4R B oR B i 3 4 i T B R
e¥e(t) s_-lTﬂ’Re[s] = 0 {5.1 = 17a)
. e'ws(f)Hs—j—jﬂ,Re[s] >0 (5.1 -17b)
B4 s =0, BRNFBRERMERNN
e(t)+ %,Re[s] >0 (5.1 - 18)

F15.1-6 RIFES (1) =te(L)MRBYP F(s),
‘ W F(s) = r f(e™dr = j te " dt

=~-—2 ! + —e "dt
L3 ] a $
S I N T )
- 5 Li] 32 a
F Rels] >»0,W
1
F{s) =
5
Bl
te(1) e+ Re[s] >0 (5.1 -19)

T EERE (), ERFRGEREE, M F,(s) =F(), BRFURMR, % Rels] >0, ¥

TR B R A R X R (5.1 -4) HRM BRI RE XK (5.1 -8) AEEH.O
B s TE (o, BREEE) . @ HFRERMES f(0) HRICLRERHTESR F (),
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W A Re[s] < 0o, (oo IRER WA ) LIZEBY2E s P, i 4T 2 B SR 15 S A B s hi 3 4
WABYAE BEMRHOEL. QM TFRAGCS (), FEWE AR ERETHRFE,
F(s)(oy <Re[s] <oy,) SHEABBE RIS F(s) (Rels] >0, ) AHE%F B
Fy(s) # F(s)

Hig s AR AR, TES SRS AES F, () MIGRES — & 74 8 114 8 R i 5
F(s), BEEEDRNEHF TR FGG)BMMUAESR ~EFEER A E i E % £, (s) (40
e™, —w <t<om ), @ BRI E S A e RE N R R R S SR i — e R R
WO A R TRR AR F(OSHBEER A DSR— X —HE8, FUELEET
() R G o PP, 28 B R A B o 3 AR R AR SR

WL FREANERFTRARSRERE 0 Fe f(1)e() 5 fO) MR ER LT ER
WA, AEE, FEEETN (O REBERE.

MU A, SRR, MR TR N R ) R ERREBL. R
E¥ F(s) RE AR, CHETFRSURETEN, T RS Fle) DU FG)REETE
Bi(s=jw) FRIEK, BLREHEFELELHRALZANSHEE, AT XTAMH
“HE" fitE R MR RRRNNEANEWENSR, B HENITTHREEAR
T BB RN ERAEATHRRRES TR ATREFTERLGES IR IBRERE
BES FAN#FZE, MACNHPESUKERAVE FMAEAE o FHRNPHET
X MESRE s RBEEFHBHEL.

§5.2 WEBRHTEHRMER

R BT MR ME R R T 5B BB B S s BN L R BB BT T R B E 8K
SR T AEES.

—-. 5t

#
L(8)+oF (5) ,Rels] > o,
fr(£)+*F,(5) ,Rels] > o,
HE®EE a,,a,,M
a,f (1) + af,(t)a,F (s) + a,F,(s),Re{s] > max (eo,,0,;) (5.2 -1)
XhEERFEREXRG.1-8)FRIEA, XEAR, X(52-1) WL i Rel[s] >
mex{ o, o, ) BT A R PO SR H R . ThHEE CNMBRRFAITERZE, KRG TEY
K(2EFHS5.2-2).
Bi5.2-1 SREHTEZLER sin(Be)e(e) FHH R IKRE cos(8) e (1} IR BH
|

sin{gt} = 2%,( e — e ¥

RELEHRFIAAAX(S.1-17) .8
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sincﬁt)a(t)ﬂ-%’[zij(eﬂ e ye(n)] = %g[e“*s(:)] - zljg[e-m(a)]

= _.:!_..__l _L- 1 = B &5 -
2] s-38 2} s+iB 32+ﬁ2’ﬂ[] >0 (3.2 -2)
7 B m] #4
l ) . s
coa(Bt)s(t)HE'[-z—i(e’s‘ +e "B‘)s(;)] =3 +32,Re[s] >0 (5.2 -3)
. REXLH
=1
J()+F(s), Re[s] » o
BHELHE®a>0,0
f(as)H%;F(%), Re[s] > ao, (5.2 - 4)
XAEBH W
fCat) HyhL 8 Br 37T 28 e

F[f(an)] = [ flaye™d
Sx=at, M i=" FR

gUﬁﬂ]=£ﬂﬂéﬁﬂ%=%di)

i bR AT BB FC) BBPUR N Rels] >0 W F( ) MRAURN Re[ ] > o0, B Rels] >aay.

S HB(EH)BH®
e
f(1Y+—F(s), Rels] > oy
HAEELER L, N
Ft - 1)e(t =ty >e™F(s), Re[s] > o (5.2 -5)
XAEB T : '

Ff(s-1) 6t 1) ] =j"f(: —t)et - t)e " dt = rf(t _g)e"dt
A x=t—t,, ¢ sx+t,, TR EERITER
FU - 16 -1)] = [ fx)e™e™dn = e [ flx)e™dx = e F(s)

B ERATW, RE FO)FETE, U e ™ F(s) LFFE , B H RSURH R

EEREEYN, R(5.2-5)PERNES G-t et -4 REFEERES f(De() B &, /7
BOE R TR (e 1) e {2}, BEN, % B sin(B), B sin[ B2 -4) 1ot —1,) 5 sin[ B2 -
) Je(O AR, B R BB AHE,
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WA f(2)e(e) IR LM R, NE &
F()e(y=F(s), Rels] > o,
HEZLHH a>0,620,0

flat - b)e(at —b)H}Te'%'F(—;—), Re[s] > ag, (5.2 - 6)
$15.2-2 REHBk

o =sl =)=y e

Bﬁ&@ﬁo
W thT

fle) = g,(: ——;—) = g(t) —e{t-1)
BER R RO R A B R ARG 1 -18)WER 8
#| & __;—)] - Fle()] - Flelt-1)] = ~

%%"Ejit(S* 1 nlz)ﬁﬁ ,K‘&ﬁﬂj’ﬂ RC[S] > -,
d1 1 (P 0, T R R K A ORI 9 Re[ 5] >0, 23 2 25 60 O SO8R b0 HE o 42 A —
WA, MR, ERART RGBSR, KSR TRy K.

5.2 -3 SREE =0 A A1 A o T 5 iau _aT) MRS,
B =0 BB B SRR AT S
iﬁ(r -aT) = 8(t) +8(t =T} + - +8(t - nT) +--

mE (5.1 - 13) MR P
8(t)+1,8(t - Tyere ™, ,8(¢ -~ al) e,

=T

B PEHE R TR
Zl iba(t -al)] =1+ e e b
WABHER. % Re[s] >0 B 1e™™ 1 <1, XBBBH. HEULRIORAAKXT W
" 1
;8(: - nT)Hl T
X B O 0 OB B AT — A W R 3 B SBORR 4  R B BY BO Re[[s] > - o0 ) 8
B XRHTHEERASTHRE M AY RS2 - DXTREEMEEREHATHR
A RBCR B EE

ISR B AR B3R &
o)

Re[s] >0 (5.2 -17)
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TEB AR
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FH)*f(2)] = J’: [J-ufl(r)fz(t ~t)e(t -1)dT ]e"‘dt
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BRI 27 A T 0 DI R, X — A5 3 O L B R A B ( CTFT) KR AR

DTFT 1% 45 CTFT #5408 M1 B B WS B S EER R, MAEERER
-4 SN

P 3 2 A B X AR (6. 1 -7) 5R (6.4 -28) DTFT & XK, AT UE U, FHA (6.1 -7)
9 - B2k S BIRA(6.4 -28), B1e”) =1 Rz PE L ABAE, WRR, RO R RHE
: FE AW EA, FTEL, 3 R £(k) 9 DTET BD F () B f(k) 76 « F 1 547 B k1
s BER[F(2) WRROR QA 2l =1],

WG ¥ DTET Y5508 2 B AR L2 70, Fe 9 £(k) 9 DTFT B F( ) 276, L 2 38
B, BE

F(z) = F(e*) | ,_. (6.4 -32)
RZTAR, ALY Fz) WSS 121 =1 AR RN, A LA F(2) 7778 F(™) IRFFHE. MRS
F(e) = F(zy |, (6.4 - 33)
B R O B A5 A A R BT H( e ) w2 Sk R S 8 K R IS ¥ DTFT, BE
H(e*) = DTFT[h(k)] = i h(kye™ = H(2) |, (6.4 - 34)
i3
H(e") = Yy () (6.4 —35)
F(e®)

(6.4 -35) F(e) R ELGH A DTIT, ¥, (") REAETREW T v, (%) 89 DTFT,
EREGEMBEWHARE H ) FE NERERMERE.THEA
H(e*) =1 H(&*) | ¥ (6.4 - 36)
T H ™) 171 0.0 (@) M AMLEN PR ANERALENEMIFESARSYE, SEZRHAK
SR, L H () 1R 0 MIBERM ., o(0) B 6 MATRY, ¥ RIABHALOH M RFELEER
LL2w Al R EE. FUBSRASNEE BARBRBF R TEERE. S

g =2mm,m =0, 1, £2,- (6.4 -37)
M R R B R SRR, TS
g =2m+1)m,m =0, =1, £2,-- (6.4 - 38)

BHE KRR M RS R A X, R AR T SO R TR R ER A
FTEHITEEEEAAT ZABFIEATOREWME, HHEFREHEBTIEAK
o,
T B R BRI b (R) , AR H(2) , MM AN EHPOFF f(k) =0T,
ARG B AR N K
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(k) =h(E) xfk) = ¥ h(i)e"

=" Y h(i) ()7 (6.4 -39)
(6.4 -34) 51, B H

2 R(i){(e®Y™" = H(™)

TR, R(6.4-39)AF N
v (k) = H(e")e™ (6.4 - 40)

W A EZRABREF f(k) =cos (k8 +¢) =Re[d ™1, R4 =Ae” B R IEIKERAE S HTH

R MR (64 -40) REERBESHE AN, BHHRKHREW R N
y (k) = Re[H(e") Ae™]) =1 AH(&") | cos [k8 + ¢ + 0(8)] (6.4 - 41)

(6.4 -41) AT BEBELS . EEXABFFIERN LT R E BB AL (SEFRTFERW
BB ES) , kR A, N BE N KR ES TR A EZFF fEE T - & 555 W R
BOFE A 0 SR SRR A 3 o A 25 S B9 W M 2 45 TR A IE 35 5 F R AE 6L, B - AR S
T oA M TR R A AR R A AR RS N A RF ST ERRABF AN ARE,

IPER IR E AR EY, I H(*) AEE, ERARBIERFS, 40T
o AW .

H16.4-9 MEG4-3(a) FRERBEXELP sl Bir BR BN, FRIZMEP A
E: 41 T
| |5 9(6)

Ee64-3 He.a-9H
WM EARBESHRE. SERMERAMEN X0, N
X(s) = —iﬁz']X(z) + F(z)

Bil

A S 5 2% 69 4 Hi
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V) = 2X(2) - 247K = (1 - 2K = 5-(41——::_11—)F(z}
BRKRY

ERBEE A2 >0.25  BERME 2] =1 DUk, B (6.4 -34) 5 IR0 5 K

HG) =BG |, = Sme) | S Tl e )

4 — e e_i%(4ﬁj% _ e"?)

ERGT B jsin ()18

H(e®)

(6.4 - 42)

LR A 0 AR 4 ) B 5 Y
10

JZﬁ + 9'130’(1( %)
¢(@) = arctan [%cat (-g—)]

6.4 -3(b)EE T ESAAEMm N EE., BT, ZRER - THERER.

il 6.4 -10 E6.4-d(ay R —ATHEABETFRES.

(1) SR8 AR AR TN .

(2) EMAESHELES F1) =1 +2cos (o) +3cos (2w,1) ZBFER BB R HFH
FOR),BLRIS B 5% £, =100 Hz, BUBES# £, =600 Hz, 3K 5B B A% AR S 1 7. (8) .

i3

(1) BHRERAEY. HE6.4-4(a), MBEFEHE L

Y{(z) =F(z) +2z2'F(2) +2:7°F(2) + 7 F(2)

| H{e"} |

=[1 42z 4257 +27]F(2)
iR RF R
H(z) =1 +22" +2:7 + 77
H RN z) >0, BARTERAIE 121 =1 EdK,
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(e ), (@)
[{]

(Fie' )

B 64-4 H6.4-10K
% 0=wl, (6.4 -34) 75 28 P 4% K 550 3 5 0

H(e®) =H(z) l(:L-Ja =1 +2e £ 22 4

o T 2 4 2T 4 o)
- oo (Jo) 4o (£)
HiF cos (32) =4cos’z —3cos 2, P R BN
H(e") = 2008 (£)[acost( £}~ 1] (6.4 - 43)
8 10 A% A0 WED 50 R 37 0 FE 438 o 19 3 DA

| H(e”) | = |2cos (%)[4@5*(%]-1]‘

.__;_3, * cos (-23—-)[40052(%)—1] >0

e{0) =

_%-3 I, f_[_‘"]cos(—g»)[‘tcusz(-%)—l](o

B 6. 4 —4(b) [ ST WSS AIR 8006 B 1 B o o RO AL, R O AR, TEE R, L

W B L IR 9 TR (0) = ~ 20 = — o, BUFCARGIAFHE 5 B o REHER R, A

o b AR fr AR TR AL, X Tr A A AIE D B ROREELELA. 2R pEAE (AR AR M E R = T o
A, EHEELN ARIEN,
(2) 8T A
fl8) =1 +2cos (wyt) + 3cos (2ayt)

CEE RN 0, 2w, BMREES . GRS =) EHAREESH
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Fk) = f(KT,) =1 +2cos (kwyT.) +3cos [£(2w,T,) ]
EA A TR AT A AR BRA R KFF, EEH S, =100 Ha,f, =600 Hz, 5054

# =0
2
92 :wDT - Trf;' = E
a fu 3
8, =2w,T, = g—;l
HeiaAARK(6.4-43) .18
H(™) =6

H(e™) = 3460
H(e™) =0
£ 5 18 08 U 2R MR 25 W A K
y (k) =H(e™) +21 H(e™) | cos [kw,T, + ¢(8,)] +
31 H(™) | cos {2ha,T, +@(6,) ]

=6 + 6.92cos (? - 1)

2

AR, 2BES . BRTHAFAMN KB,
6.4 -11 33— LTI BB ES, H AR mn i

0.5, k=0,
R(kY =01, k=1,2,3
0, H4&

EFGEHA S(F) =2 + 2e08 (k] RERERNBEW 1. (5) o
M RSB
H(z) =& [h(k)] =0.542" +27 +27° +0.5:"
=z 2[0.5( +27°) + (2 +27) +1]

B HOBF -z =0 SR ERES AERMEBHN SR ERSR R ENRERS, HY
BT, 4 z=e"fRA H(2)RER , B H WA

H(e") =e™[0.5(e” +e ™) + (e’ +e™) +1]

=& [ cos (20) +2cos 8 + 1] (6.4 —44)
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WA SR 820,06, = rad BRI R,
9, =08, (6.4 ~44) 7RG
H(e™) = H(e") = 4
B ESBRERARGENRSH A

yu(k) = H(e®) x2 =4x2 =38

% g, = rad B, B (6. 4 - 44) AR 18

3
H(e™) =H(e™) = [cos (2—§7E—)+ 2cos (%5)+ 1]&"'rzal
_3 A
=
VMRS RIEH AR NRER NN

=2 x Dcos [T _ 2T
yuz(k}—szcos(Sk_3)

=3cos (%k - 231)

B REG R, AN SHEA AL ERNRRRNS AWK R
Yulk) =y (k) +y...0k)

=8 + 3cos (%k _2?‘-'1:_)

6.1 RTFAFTIRNL  TE, 3 .

(l)fm={(%)l’ €< (2)f(k)={ 21 -

0, k=0 (‘3_) k=0
1w 0, k<-4

3y k) = () k=0, 21, (4)f(k)={(%)*, _

6.2 RFFIFAMN A8, I 0 KRR

) £k = (5) o0 @ 0 = [ -1) etk

mu(k)r[(i]:(%)'*]e(k) (4) fk) = cosh(2k) s(k)

2
(5)f(k)=m(‘”7“]s(k) (ﬁ}f(k)zain(k—;Jr—E—)s(k)
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6.3 HEMEELTHRFANEE,FRHH SR,

0, kRhHHK 1, k=0,4,8,- 4m,
1 k = 2 k =
(1) f(k) {1. o, (2) f(k) {0’ o
1, k=0,1,2,3 .
(3)f(k)=[—1, k=4.5.6.7 (4)f(.ls}={ 1 ki:i
o, H4 ’
6.4 HPTHRABRFRESESE  KHAHERERET,
(1) F(z) =1,2 2 FHi (2) F{z) =&",lzl «<m
{3Y F{z)=z"",1z]l >0 (4) F(2) =2z+1-z">0<lzl <o
(5) F(z) =——, Izl > lal (6) F(2) =— Izl < lal
l —a:z 1 -az
6.5 B B(K) <~ L' slk) < T ke (k) <oy WA ¢ MMMHER TR0 - 8,
3 i BH Wi R ek
(1) %.[[.,.(-1)*],;(1;) (2) e{k) —28{k~4) +e(k-8)
(3) { —1)ke(k) (4) (k-1)elk~1)
(5) k(k-1)e(k-1) (6) (k-1)"e(k-1)
(7) k[elh) —e(k—-4)] (8) cos('l;—n)g(k)
k &
(9) (%) ms(%f)g(k) (10} (%) cos( -;—k +%)s(k)
6.6 HA : FREEFRTFIFEMNM 2 B,
(l)ksin(%m]a(k) (2) al;bs(f;—l)
al : i
(3)k+ls(k) {4} ;(-1}
6.7 EBFFIM:: BT R A0 AV A2).
2 2 ]
(1) Fz) = —t— (2)F(2) =— 2222
(-2)(z-1) (;—1)(”%)
3y F(z) = 2%
(3) (=) = 25
6.8 HERFIM :EB F(OWT BETRAKEEHE? WRE K limfk)
;=+l _ Zz +z+1
(1) F(z) = T T (2) F(z) _—_—(2-1) L
(=-7)(=+75) (=+2)
(3) F(z) “G-1(-2)
6.9 RFFHBPOA z EH,
(1) F(z) =— 1 — 121 »0.5 (2) F(z) =221 0.8
1-0.5z .
2
(3) F{z) =“""_|z| > lel (4) F(z) = z Lzl »2

i-a i +3z42
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51 F =z’+z+1 ) _ z
{5) F(z) zl-l-z—z’IZI} (6) F(z) {z—U.S)(z—O.ZS)’MI}O'S

6.10 RTFIGERBADA G « B,

(1) F(2) = 1’ el <

) 3)
(2) P = P> L

) Gy
(3) F(z) = li sl <

L (z-1}
(4) Flz) =—%; 5 <tel <

z—?) (z-1)
6.11 KRTFARABE - EH,

1 £ +z
(1) F(2) =5 =, 121 >1 (2) F(z)_(z_l)(z,-_z+1),lzl}l
3y Flz) =———— Jz21 >1 4 F =’72,||1
(3) F(2) z’—ﬁz+l,z > (4) Fiz) 2241 e

= 6 ) = 2 +az bz al

AL RIPETTERTEAS R G Ty

6.12 IRFF k) g (B) B9 z g AR F(2) M 6(z) ik
(1) Ta' R ] » [a'g(k) ) = [f(k) + g(k))

(2) k[f(k) » gChY] = [A(R) ] » g(k) +f(k} * [kg(k)]

6.13 WEFEFEH k) <+ F(2) ,ARTFIFAE 2 B

U)ziﬂﬂ u}fgﬂn
6.14 FIFSHEHER FREN AL S (£ BBy (k) =f(k) » (k).
(1) f(k) =a’e(k) hlk) =5(k-2)

(2) f(k) =a'e(k) ,h{k) =e(k=-1)

(3) flk) =a"e(k) h(k) =b'e(k)

6.15 H:EREBTAFKREIHIE,

(1) y(k) =0.99(k-1) =0,y(-1) =1

(2) y(&) —y(k~1) ~29(k-2) =0,5(-1) =0,y(-2) =3

(3 y(k+2) —y(k+1) =2y(k) =0,y(0) =0,5(1) =3

(4) y(k) —y(k-1) —2y(k-2) =0,y(0) =0,5{(1) =3

6.16 Fl: EHEFRTHAIEFREHTBELR,

(1) y(k&) -0.9y(k -1} =0.1g(k),y( -1) =2

(2) y(&) +39(k—1) +2y(k-2) =e(k},9( -1) =0,y( -2} =0.5
(3)y(k+2) -y(k+1) =2¢(k) =&(k),y(0) =1,(1) =1

6.17 WRELTIRBEZNEFTHER

y(k) —y(k - 1) -2¢(k - 2) = f(k)
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BRy(-1)=-1,y(-2) =%,f(k) =e(k) REXKENTRARE v, (5) FTREBWE y, (k) REME y(k),
6.18 HER LTI ERRENEZITEN
y(k+2) =0.7y(k +1) + 0. 1y(k) = Ti(k + 1} = 2f(k)

BHy(-1) = —4,9(-2) = -38 /(&) =(0.4) (k) , REEZENHIHAGER v, (k) FTREML v, (k) RE2MW
R (kY

6.19 M6 19FERFEA LTI B AKEN, RE&EFEQPAMIFAME LK) MEFECWEL 2(k) .

. w L
D z D T
B *Ej T ;]"'ym
3 7
® ®)
# 6. 19 B
6.20 Wi 6.19 B FLE SKEBUEN A T 5 FHIE FF ARG E S
(1) £(k) =he(k) @)k = (5 ok
(3) k) ={ 5 oth)
6.21 K6 21 EIFTR RO A TFFIMBERT K FREMN. 1T
+
(1) f(k) =8(k) TR g g g O s
(2) f(k) = (k) 1
(3) Sk = ke(k) .
|6 21

(4) fCk) =sin( ’%)e(k)

(5) Sk = (D) sin( 7)o ()
6.22 U622 BETR AL

Bo 22 B
(1) REE(s) (b) (IWEREREHRRNEI TR,
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(2) REREW LA FTINGN h(E),

(3) WAk =e(k) RELPTRBW A
6.23 WK 6.23 PR A&

(1) RiZERBARFFIERYE AR,

(2) EMAF L) = (5] oCh) RBRER 7. ()

i
J&

+
i) 9 (D=t D ] +.V(k)

T

#6.23 M o 24 [

6.24 M 6. 24 BB R

(1) RAKEE H(z) .

(2) REfrFFIMEL A(E) o

() NEZRENMARDELTE,

6.25 B 6.25 MR EKIEAY a
o e O ety g
8 = (4 e —

RE G BRAE WL ¥, (k) . | D |

'3
6.26 Eﬂ%rn@ﬁﬁﬁEﬁAﬂH=( ]ﬂﬂﬁ%?&ﬁﬁmﬁ H 6.25 Al

4 e

N|'—ﬁ

1

= [2(3)

RERKEHREEY H(:) FERHENRBHEAR.
6.27 HWA K =e(h) B, K LTI BBRF KR FRER N
yu (kY = [2-(0.5)" + (- 1.5) Je(k)

RERABPARBERANES TR,
6.28 My A f(E) =o (), R LTI EBRZNTRERRN

y. (k) =201 - (0.5)*]e(k)

REA S0 = () O HAOBREAL,
6.29 BHF B LTI RS, SHHRAE y(-1) =1 WAL () =e() B K@M 5, (k) =26(k) 046
B 5(-1) = —LABA S (F) =0 Ske(k) M AT 7, (k) = (k= e(k)o RBASE) = () e(h HHR

AR A5 L
6.30 WEi6. 0 AFRYESRERI ATFRGER, WO HE T R SR BA Y PUE R o R 4R B
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B b, (k) = e (k) By (2) =2 Hy(2) = RBASR) = o) - e (k-2 MBREWE 1. (b).
631 WA ERxMEARAHI N TRAER. CATRE 2 WAL FFIME b () =
(-U'el), FRESWREERR H, (2) = — RBAS(R) =e (W REAREMTREWA y, (k) =

3(k+1)e(k). SRTHRE 1 BPUFAIRRY R, (K},

G

Sk}

e 30 H o6 31 B

6.32 H 632 @FRAARABERLAME RYEHER FRH o) 5} ~[5]

BAS(R) =8(k) +8(k=1) + 8k - 2) B, LRRE WL 7, () b + “
a y

(0 =1,y.(1) =y,(3) =0, ERBEHEK a.b.c B, )

6.33 @R LTI REMBTBRE R (k) , B MY A NERFA (k) 6.2 B
B, LR AR 5 0 B

Yu(k) = Zg(i}

REA FE)

6.34 HEBFAARWHETE

Y = ke(k) + 3 f(3)

KRR (L) .
6.35 HREF(HHEFE

T i) = ke(h) + ( —%)ks(#)

=4

KT f(k)
6.36 RUNEE 6.36 B PTT B R G0 AV SRR N R, IR Y 6 = T, FE — 70 ~ oIX 18] A W 53 #0455 M 1
1

Fz) P (/I /7Y ¥

+(2) o ) any Pl g e )
1 + 1
2 2 _
(a) (b}

5 6.36 B

6.37 TEEHT-H R — B LG R R RO M M AL T . MR AR AR) S DA AR
S 3 AT AR (R 4 I BT TS, REWIEE R KRR

6.38 WEHSAHMAKHNERTER pp(k) =e(k) -e(k-N)o REBEEME P(’) (9=0T,.T, =
1),
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6.39 4 6.39 EFTA N AR MRS, R HLEIR B AOAABM S R H N = 6 B0 SRS B R
6.40 HE6.40 BFUR N B BORL BMASK) = Scos( ) RREMBEHIEL ., ().

1
F{z) TN Yz +
- v F&) 2 E: y(%)
+ s _—]E]_ +

I 6.39 & B 6. 40
6.41 AR LTI BEREXMETFESR

y(k) + gy = 1) = yk =2) = () =2 f(k -~ 1)

AR IEERNAEEY o, REAE N T B8 oT, =%,sawa#ﬁsﬂfm =2sin(kat.} , REHNBRER
FE v, (k).
6.42 ZHER LTI EBAEKMENHEN
y(k) = 3y(k — 1) +2y(k —2) = flk -1} —2f(k - 2)

L y(0) =3(1) =1,f(k) =c(k)  RBAKMTHAWER y, (5 TREQE 7, (5o
6.43 TWMHBERFE S (K LR y(R),BER

S, = 2 Ai(k).S, = T AUR,S = 3 y(k)

E-J’(k) =f1{k) *.fz(k)ujkﬁE:S=s|szo
6.44 CHIO0<ca<l,k A EBBER KL

k1l

2‘;(-—1) P = In(} + @)

6.45 HEGRIHIPES AOKBRMRBEHBLN

y(a) = —dfé:)

AnZARBRSREHRHR A=) =0)4

, \ It
y(£) =j__f(x)dx O (=T &I ¥

TR A MR R i 6. 45 B
REBRFEREGHTH N, BB RER TS S ()7 ¢+ = kT R ATRE{E

SETY = A} |

W 6. 45 EETxR.

(1) BFHIE

R MY ERHSE yUD) EMAOE =T HIE. RZEJFE R yGT SWASGT)MBRT
BB BRI R L .

(2) BFRLE

WBREAAR B AT RFEMR - -~k H—RABEEHRZ A y(RTYHERL () (A — o ~2) B9
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o REMFHAMBL yOT) SHA ST MBI FR R RAERRT,

6.46 EK6.46 AR W E R MBI RS, /() BB A,
ylk) T8 .

2
S *é) »(®
(1) PR R AR AN 2SR, "‘@_ n

(2) RIEREFEHERYR? NH47

(3) EHWERELE, KBA L) =20coa(—}k+3o. 8“)3#

H5 6. 46
REMRSMEE 5, (k).
6. 47

0,24

—ALTIERAREREBEEETWHGRE  SRA f (k) =5k B ELMSWR Y
1 *
ylk) = z(T) s(k)

ERRETERE T ALK = 5) (M REH LMY

w = () () oo

SRE A GBI R H ) I W0 — A R
6. 48

(180 <1},
(1) #+ 5 h(k) . f(k) K DTFT,
(2) REGHETREMA 5y, (k).
6.49 — A HEEIHNEEEERER, AW R(k) =(3) e( -k-1),

(1) R ERROFRBHERES? SHEHW, MG XE%RATHEAT SR SRR
(2) BERRKETOAM, HRERE,

6.50 —A LTI AMEEELG ATERE FHRA LK) =(0.5) (), H

—A~ LTI S i R R B B R i Y A (k) =afe (k) (lal <1) FFEHMBRERHA F(5) =g (k)

v(ky = 8(k) +a(0.25) e(k)
XA kY SR = (-2) B, UE y(K) =0,

(1) HBE « HH.

(2) EMHAHR kAL =1,8K »(k) .
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FLERET LT ARG (S SF AR NRIAFERBRSHHRESLF R, BT &
GERNIRA AL AL LTI ARHARSEH VA B M HBES X, EREHEAGNM
S(BRENP)FH ERAIRABE LEALO A RAB(H TS RA) FEAFRE(NT
AR EB)UAHBR AL AT, BRARSRAERESH P AT E0L, ROUBRER( )
SRR ERARAHE LEELEHARRE(RHARY) 8T H( YRBREGEMFE
¥ EARBEBANES.

AFEREPSARBR A HELFRGR: FR)NR METHE SR FORER
kst HRARDAIR AQEFTAR R ABRMPIM, W EEENARINA
EFRAGER AET ARSI T A,

§7.1 RERBSREGEFHH

-~ RBEERANMEAERA

MR (L §5.4 M1 §6.4) EMESH LT RENERRBRE LR s 1k 2 MEESA B
B :WEREHK B(-)F A Y)ZH, B

y _ B(+) _
HC) = oy (7.1 -1)
Xt FHEERY
H(s) = b’“‘fm * b“"n’_] to A b b (7.1 = 2a)
£ +a, 5 + o+ a8+ a,
N FREBRA
H(e) = bmf + bm_,uz_l 4 o+ bz + by (1.1 - 2b)

Z +a, z + - a2+ ay
R A e, (i=0,1,2,,0) 5,(=0,1,2, m)BMREHE K e =1,
AC - ) B( - VRE s R MABETS, HEREBLHAS FROR, XH AC+) =0
WA p,pss e ap, RAREERR HC - YOBRSGB( ) =0 KR L, 0,0 6m BANRERR
HO - YRIT R, X ¥ AC- ) B ) aRIARE, (0.1 -2} IR (7.1 -2D) WA HA

B(s) _ bmg (5 '—Kj)

A(s) ;
() H(s—pi}

H(s) =

(7.1 - 3a)
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e

I1¢-p)
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(3) jndF, (4) F(EHES RSN )
! (2) H(jo) = — 2l x2

4.30 (1) H(jm)=( (jw)? +5(jw) +6

jm)1+3(jw) +2
.31 R, =R, =110

32 R,C, =R,C,

33 H(jw) =¢ ™8( -jow)

34  y(t) =sin(2¢)

.35 y(t) =3 +4sin ¢ —2cos{2t)

s
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4.36 y(:)-;-“i—“%msinm)
lew |
w1l -——|, flwli<2 4
4.39 (1) Y(jw) = [ 2 ] “ (2) Y(jw) =% [5-1nl]8(w—-n)
0, el >2 e
4.41 y(x):l-Lsin(Zm)
T
_rsin(2me) 2
4.42 y(s)-[—————m ]
4.43 @ >90
2sin ¢
4,44 (1) = o cos{5t)
sin ¢
4.45 (1) = 2_mcoa(l 000:¢)
"~ sint
4. 46 y(t)_2m
4.47 y(¢) =1 +200$(£——;i)
4.48 (1) f,=600 He (2) f,z=400 Hz
{(3) f,2200 Hz (4) f, =400 Hz

4.49 (2) 2 kHz <f, <3 kHz
4.50 (2) y(¢) =5 +2cos(2 wfy1) +cos(47ef,t) ,f, =200 Hz
4.52 Y(jw) =F[j(w+w,) Je(w+w,) + F[j{w -w,) ]e( -w+w,)
4.535 (1) F,(1) = —i6e™ F,(11) =j6e’* ,N =12
15 1
(2) Fﬁ(“) =E 1 =
l—?e z

4.54 (1) F,(e") =——m—3i"(3:)e'*%*

(4) Fo(e") a2

2
-j8 1 -2acos 8 +a

4.55 (1)F(n) =1 (2) F(n) =& %% (3) F(r) =Nd{n)

Jog M
N 1_6190

l-a

(4) F(n) =

1 —ae

4.56 F(0) =5,F(1)=2+jl,F(2) = -5,F(3) =2-]l

(5} F(n) =

. an
- — it
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N
4.59 f(k)=18,12,12,8]
4.60 (1) f(k¥)=1{--,0,2,6,9,8,4,1,0,-]

¢584ﬂk)=cm(gzmk+¢y(0£k£N—l)

1 k=0
(2) f(k) =16,7,9,8} £=0,1,2,3
tk=0
(3) f(k)=13,6,9,8,4} ¥=0,1,2,3,4
tk=0
L=6
1 2
5.1 (1) (54 1),Re[s] >0 (2) 3(3+1)(3+2),Re[s] >0
2.s+3 s -2
3 R 4) —=—"= R 0
Gy =7 els] > ( )Ji{s""+4) s[s] >
2
(5) 2 Re[ ])1 {6) m,ﬂe[s])—l
(7) ——3——— Re[s] > -2 (8) % 2’+1 Re[5] > -1
(s+2)%
{1+e*)(1-e) {1-e™"
5.2 ) S (b) —s
l-e ™ —Tse ™ Ts—14+e™ "
(e) Ts® (d) Ts®
( )2(1—9:'%“)2 0 w(l +e”’)
© Ts® §& 4
1 _e-h 1 _e—ztn-l)
s30T ® ="
m(1+e’) m(l-e’)
(3) P o (4) PN o
| R s -
(5) e B (6) 19" ¥
2—5 ' 2 .
(8) = ¥
.fis +4) did
L "
(9) m (10) (5" +7°)
sT T -
an e 085w
2 25’ - 6s
_ 14) ————
“3)(3+2f (14) (E+1)’
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(15) 5+2 {12}

(16) (s+a)’ -A’

(5+1)1e [(s+a)’ +8%]°
2 28_%
5.4 1y ———— S —
( )452"'65"'3 (2) $* +ds +7
3{2s5+1) s(3+2}e‘%
(3) (s +5+7)° (4) (s ~2s+4)°
5.6 (1) 2,0 (2) 3,1
57 (a) 11 (b)zﬂ,- —
1+eh" 3 +B 1-95?
1o ™ [—e T
- T d 1 -Tiy
{e) T ( )s(l—e )
5.8 (1)%(.3-2'-3"‘)3(;) (2) (2™ —e"*)e(s)

(3) 8(t) +{(2e " —e ¥)el(t) 3

(6) [e " +2sinh(2z) Je(t)

(8) [t-1+e"Je(s)
(10} tcos(2¢) e{t)

(4) (_§_+e-z: __5_-’_643:]3(5)

(5) [1 +4/26in(2t -45°) Je(t)
(7) [1-(1-¢8)e']e(e)
(9) [1-e‘cos(2¢) ]e(t)

(11) [e_‘ —%—e_’;cos(—?—: +%)]e(t)

(12) [e_' ——?cos('lt +26.6°)]E(!)

59 (1) e’e(t) —e “ Mele-T)
(2) te() =2(t-D)e(e~-1) +(t-2)e(e-2)
(3) e Me(t-2)
(4) e'e(t-1)
(5) sin(me)[e(2) —e(2-1) ]
{(6) sin(mt)[e{2) ~e(t-2})]
510 (1) T=2s, f,(t) =8(2) -8(t-1)
(2) T=4s, f(1) =e(e) ~e(t-2)
(3) T=2 s, £.(6) =[sin(‘m), O=<t<l
0, 1 <t<2
(4) T=1s, f,(t) =sin{wt) 0=t <1

5. 11 (1)y(:}=-21-(1+e-=*)s{z)

(2) y(2) =fle™™ +y2ain(2: - 45°) e (2)

502 (1) 7,(0) = (5™ ~4e™)a(2),, 3u(t) =[5 ~5 e +e)e(®)
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.13

. 14

.15

.16

A7

.18

.19
.20

.21

.22

.23

.24

.25
.26
.27
.28

.29

.30

(2) yo() = (e =e ) e(1), 9.,(1) =(% —3e-"+1e-3‘)a(z)

2
(1) y,(0) =(2-e*Ye(1), ypu{t) =(1 +e ) e(1)
(2) 7,,(t) =(2-e " —e ™)), 7, () =(1 =2 +e " )e(s)

(1) 5 (1 +e ™) e(s) (2) e ¥a(1)

(3) (1 ~1)e *s(t) (4) %(2”1-3'1‘)3(;)

(1) 3, (8) =(e™ —e ™)e(e), y,(t) =(2 -3¢ +e ") &(2)

(2) y. (8) =(3e =2 ")e(t), y,(t) =[3e " = (2t +3)e "Je(t)
(1) y.(2) = (4e™ =3e ™) e(t), y,() =(2-3e ™" +e ")e(s)

(2) y.(0) = (3e™ ~2e ¥)e(e), y,(t) =[3e™ - (2t +3)e “1a(t)
(1Y () =( -2e”' +3e ™)elt), gty = -1 +2¢"" —-e M)e(t)

(2) h(2) =%e‘%c05(@;_3oo)g(s), £(2) =[1-%e'?cos(gt-1so°)]a(:)

(1) y.(8) = (4e7 ~3e ") e(s) (2) y. (1) =%sin(2t)s(t)
(3) ¥y, () ={3 -3 +e ") e(t)
f(z)':(l +-;—e"‘)s(c)

glt) =(1-e™+2e *)e(t)

_252—35 -4 =s+2

(a) H(S)-sz+53+6 (b) H(s) st +4
st +4 1

= ——_— H = ™
(e} H(s) s{s* +35+2) (d) H(s) 1-e"
h(1) =(%—2e"+%e_z')s(t)
hy (1) =35(1) —-8e “e(2)
(1) h(s) =32 +e ) e() (2) h(1) = ¥ 8(s - mT)
hz(‘) = '55(5)
a=-5,b=-6,c=6
ga=-3,b=-2,c=2; y,(t) =(2e" —e ?)e(t)
(1) y,(t) =(e™* +2e ) e(t) (2) v () =(1+e ")e(t) —e(t-1)
(a) u(t) =sin(2t)e(t) V (b) u(t) =——e"'sin(v3 )a(s) V

3

(1) we, (1) =%(~‘:'SI —e ™)e() V (2) ue,(t) =10te ™e(s) V

(3) (1) =1—89e'“sin(s;)s(z) v
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531 (1) ug, () =(-e " +2e ™)) V (2) v, (8) =( =20+ )e ™e(t) V
(3) up () =3¢ ¥sin (Bt +63.4%)s(2) V
5.32 h(¢) =%—e'"5*sin(§;)s(s)

5.33 (1) yu(1) =e™e(1) (2) 7,00 = (e —e*)e()
(3) 72(8) =350 (1 =e™)e(8) = (1 =™ ™) e(4-1) ]

(4) yu(8) =5 [/Feos(24 -45°) —e ™ e (1)
(5) 7u(8) =51 =e )8 (8) =21+ (2T =1)e™ " Ja(1 = T)
5.34  A(2) =é—(33"—e_%)e(t}, g(t) =§(e‘%-e-')g(;)

5.35 (1) k(1) —4(1 -2tye *e(t), g(t) —4ze‘”.=.-(s)

(2} h(t) —Ee “eos(/3t +30%)e(t), g(2) = -:/—_é—e “*sin (43 )e(t)

5.36 (1) =%[28(t) +—%—e_%]e(z) A, ug(e) =%r£e_%a(t) vV
5.37 h(t) =28'(1) -28(1) +2e 'e(t), g(t) =28(¢) -2e7"s(1)

5.38 (1) H(s}=—:2~

(2) h(s) =8(2) —4e (), g(t) =( -1 +2¢ *)e(t)
(3) 5. (2) = -1 +2e7%, Ol
Yu _{2[3'2—1]8'1“_”, t>1
. (1) = 1-t-e7%, O0<si=?2
(4) v (e _[—(3 +e eV 2
5.39 H(-:s-) = ! . g(t) =l[t—~/2_e_7:1:cos “*_—‘E‘)]a(r)
2(s° #4235 +1) 2 V2
_3-47 t .=
5.40 H(s) =52 +fs+ 6() = (3 -y |1 -2 # cos ]].-,-(x)
5.41 (1)""&' (2)1"*’"'3""’“
Jw —
1-e™

(3) FI0(a+g) +3(w-p)] - 25 (4) m(w) -

5.42 (1) v, (1) ={1-2¢"Yelt) (2) y. (1) =(e™ ~cos t)&(2)
5.43 (1)H(s)=-ﬁ—%, (2) g(t) = (1 ~2¢ *)e(s)

(3) |H(ja | =1, p(@w) = —Zarctan(%)
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. 44

5.45
5.47

.48

.49

. 50

Sty = e 'e(t)

Yo (t) =(t-1)e(t~1) -0.25(: -3V (i -3)

in{t) =(1 ~2e 'sin t) ()
glE) = isin'ﬂ:(t ~nye(t -n)

(1)1, Re[s] > -

(3) % Re[s] <0
(5) !
(s-3)(s-4)"
(1) e™e{ 1) +e¥s(1)
(3) -2sin(2t}e( -¢)

-2z 1
(l) 2—2'_—1, I1z] <?

-3z 1
(3) G251} Er<lzl<2

3: Izl >-L
3z-1° 3

42 -1z
(3) (2:-1)(z-3)" lzi »3

(1)

22—72_—3
(5) — 42 .
2 -2z +1
zl
2 -1
z j2 -1y}
(3)1_1( = )
(1) &(k)
{(3) 8(k-1)
(5) a*e(k)

(1) 1“—1 Izl »1

z -

, lzl »1

(1)

(3) —'i)—z Izl >1

{z+1
2z
(5) ——=, lzI >»1
(z-1)
2 ~4z+3
(1) 5———=, lzl »1

Z2(z-1)*

3 <Rel[s] <4

(2) % Re[s] >0

-5
(s-2)(s+3)°

(4) ~3 <Re[s] «2

(2) —e'e( -t) —e Mes)
{4} cos{2t)e{ —t) +e 't}

-5z 1
D e 3 <M <2
327 1
(4) 22'—_"{, ?< izl <o

z
(2) m, Izl >3

z* —zcosh 2 3
Z —2zcosh 2 +1°

(4)

(4) z-il

(2) 3(k+3)

(4) 28(k+1) +8(k) -8(k-2)
(6) —a‘'s{ -k-1)

z 24_12
(2) 1( . ) 121 >0
z -

1
(4} E:F, Izl »1

z 41

(z-1)*’

2
z

£ +1

Tzl >1

(6)

. 1zl »1

(8)
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(9) ﬁ?, 1z 0.5 (10) %, 121 >0.5
2(2 -1) z-b
6.6 (1) iy (2) ln(z_a)
3) —ln(z ‘3) (4) zzz—l

6.7 f0) A1)y f(2)
(1) 1 3 7

3 9
() 1 5 7
(3) O 1 2

(1) 05 (2) 2; (3) A&EH
(1) (0.5)'e(k)

(2) 25(k) +( -]?)ks(k)ﬁ 38(k) +( —;—)ks(kul)

(3) ab(k) + (a° e ek -1 ¢ ' e(k) -2 'e(k-1)
(4) [2(-2)' - (-1)"]e(k)

(5) =58k +[1+5(-2)"]s()
© 13 -3
6.10 (1) | —3( ) (%) (~k-1)  (2) [3(%—)"-2(%)*]3(@

(3) [(%k +3)(%) —a]e( —k-1) (4) -4s( -k-1) —(k+3)(%)*s(k)

6.11 (1} a(k) -cos(%lri)a(k) (2) [2 2003( )]e(k)
(3) 25in(’%)s(k) (4) [cos(”‘" +-':—)s{k)
(5) +L( -1 +2k-1]e(k) (6) #a*'a(k)
4 z z 4
6.13 IF(:) - GF(:)
k
6.14 (1) a*a(k-2) (2) T2 (1)
(3) B ek
6.15 (1) (0.9Y"e(k) (2) [2( -1} +4(2)* Je(k)
(3) [ = ( -1+ (2 1elk) (4) Fi(3)

6.16 (1) [1+0.9(0.9) ]e(k) - (2) [——+—(—1)"—%(—2)"]s(k)
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6. 18

6. 19

6. 20

6. 21

6. 22

6. 24

(3) [ ——12— +%( -1t +2*]a(k)
¥alk) =[%( —1)*—2*]a(k)

ralh) = [~ 2 (-1 + 32 e (k)

y (k) =[ -2(0.2)" +3(0.5)" ] (k)
y. (k) =[ —40(0.4)* -10(0.2)* +50(0.5)* (k)

(a) h(k) = (—] e(8), (k) = [ 3 - 53 )]s(k)

(b) h(k) =(-;—)k ek -1), g(k) _2[1 -( 2) ]s(k)

(a) (1) [%k-%J,%(%)k]E(k) (2) [3 ( ) 2(%) (k)

(3) (+)(5) o8

(b) (1) [2k-4+4(%)i]a(k) (2) 2&(%)"3(&)
o el(3 (4] o

(1) —2s(k)+( e @ (%) =®

3)2[(—) - 1]e(k)

{4) [[(32_ -2 cos —k~—-)]g(k)

(5) [ZF(% ﬁ(f) cos( T —74.2° )]s(k)
- )22(24%] (2) [2(%)"—(%)*]““
&) [E2(3) v H{3) Jew

(1) h(k) = [( —}): El,'—)*]e(k)

(2) y.(®) ﬂ[—-( —L) —2(%)* +13—1(%)i]a(k)
b o2y

(2) h(k) = ma(k 1) -8(-0.1)""e(k-1)
(3) y(k) +0.1y(k 1) =2f(k-1) +f(k-2)

(1) H(z) =

- M|—
[~

e s
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6. 25

6. 26

6. 27

6. 28

6.29
6. 30
6. 31

6.32
6.33
6.34

6. 35

6. 36

6. 37

6. 38

6.39

6. 40

6. 41
6.42

6.45

Boy(k+2) +0. 1p(k +1) =2f(k +1) +f(%)
vy, (k) =—§—[(—;-) —1]005(%&)3(1:)
15z -6
3z-1
22 +0.5
7 +z-0.75
y(k) +y(k -1} ~0.75¢(k ~2) =2f(k) +0.5/(k-2)
By (k+2) +y(k+1) —0.75y(k). =2f(k +2) +0. SF(k)

H(z)} =

H(z) =

k( -;-)Hs(k)

Yo (B) = (k +1>(—;—)ke(k)
¥u (k) =28(k -1)

h(k) =(%~)ke(k)

a=4.b=-16c=8
AEY ={k+1)e(k)

fk) = - e(k}
k
SANESTIRTN
{a) 1H()) = 1 251_0080 , ©(8) =6—arctan(a’s—s;n:—-%:—5*),ﬁ’1:' §=wT,
(b) 1H(e*)1 = 4 = ,qo(ﬂ)s—-arctan[?-tan(‘—g-)],iﬁ':l“ f=wT,
Jl +[3!an(~g—)] ,

H(e*) =e"?’£cos(~g—-)cos g, 6 =oT,

(N
P(eiﬂ) =P{ij) =5“1( Za)e‘ﬂ;l

sin(-g—)
H(e®) =201 +cos(N) ], (8) =ammn[%] = --%@, 8 =T,

y (k) = 100,05(%& - 36. 9°)

y. (k) =2. lscos(-':—k +127°)
ya(k) = (2 =20 (k) , yulk) =ka(h)
(1) y(RT) = UKD ~fL (k=D T}, B() 2 (1 =27
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6. 46

R,

6. 47

H(e’a) —J-;'—e 1Eill'l( g) f=wl

(2) y(&T) —-y[(k-1)T] =?Tif(kT) “f(k-1)T]}, H(2) 2_2[ . zi:

]

H(e®) = —;%mt( ). o=0r

(1) y(k) +5(k-1) +0.24y(k~2) =26k ~1) +£(k-2)
(2) REAFESEME ., HRHERRLE (=) FR-MR L9 RO Y, B SuRa

{(3) y,.(k) =35. ﬁcos(—k 33° )

2"

e’ -1

H(e?) =

_a, F(e’ ) :eiﬂ _ﬁ
E k

ﬂ(x *e(k) +ﬁ uﬂa(k)

(1) H(z) =37 bl <3 ek & RO, BOFEAERIRL . 5.

(2) k<O B h{k) #0, AT ZH,
(1) a= -1.125
(2) y(k) = —0.25

(1) H(e") ==
. e

(2) yu(k) =

3 B t
(a) 2(s) = S22 (b) F(e)
© 2 - G o) (e i3) (B 2 =(322:(13)2(:‘2;3)
(1) B($) =55z P = = oPas = L o Rm
H() =
R
(1) 2H50.0.5; A -1.5.0.5 (2) BEH-1.1;#&H0.5+j0.5
(3) BEO. -2, 82 0.25 £10. 25 (4) ZEO, -%;ﬁ;‘rﬁ 0.25.0.5
2 HG) =2 b HG) = ooy

(s+2){(s+3)
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__5 . _ 1
7.7 s Hs) =5, H(jw)| - —
1+(—-)
[17]
s -2 )
b H(s) =2, |H(jw)| =1
1.8 (a) H(s) =———, {H(jw}| = 5
s +25+5 m" — 6w +25
2 . 1
(b) H(s) =5———, 1H{jw) | = FH wy =45
5 +25+5 50w @ z
1+ =-=2
\/ 4("—“0 W)
33. m2
(e} H(s) =5————, |H(jw) | =
s 42545 Jw' —6@ +25
55(s° +4s+5) 3s{s" +9)
7.9 1) H(s) = 2) Hs) =—a8 +7)
(D HG) =53 07 169 130 (2) HGs) = & o0 v 6a
2(s* ~45 +5) 1
3) H(s) == 5— 4) His) =
(3) H(s) s +45+5 (4) H(s) s 4255 +2s +1
7.10 R=0.50,L=0.25H,C=1F
7.11 L=0.5H,C=0.5F
1 i 2
7.12 (a) H(z) =———, |H(e") =—————,8=wT,
) z-0.5 3 —decos §
_2(Z+0.5) it _ S +4cos O _
(b) H{z) == \H(*) 1 =2 Jo " o 8 =wT,
z+1 » 4
(e) H{z) = , |H(e )| = , =T,
z=-0.5 .1 B
1 +%an (?)
7.13  (a) H(z) =— {H(e") 1 a2 g-eT
' z-0.5’ /3 ~4cos 8 ’
| s 8
(b) H(z) =+ L IH(e") | = , 8= oT,
2 +0.25 9 +25cot’ @
z=-2 oy _
{e) H(z) = 0.5 I|H{(e"}! =2, #=wT,
7.14 a=-0.6,b= -4
7.15 a,=0.4,e,= -0.3,b, = -0.5,4,=0.5
7.18 (1) REAE; (2) BE; (3) A&,
7.19 (1) RE&E; (2) FBE;: (3) BE.
7.20 K<«4a
7.21 K<1 ¢ | R.G
. < -!-C1 +R1C'1

7.22 -2<K<4
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7.38
7.39

-1.5<K<0
(1) (k) =0.4[0.5* - ( =2)" 7 e(k)
(2) h(k) =0.4(0.5) (k) +0.4( -2)*e( -k -1)

y. (k) =[0.2(0.5)*+-%4 —0.5)‘]g(k) +%%( ~2)'e( —k~1)

(a) -2; (b) 4
25° -1 3s+2
WA = e WO T
22 +%z

(a) H(s) = ; ; (b) Fl(a)

z ——IZ-I-—B—

.s(s +1) _ s{s+2)
(a) H(s) = +55+2 » (b) H(s) T8 4657 4105 46

__ z(z+40.5) 2 = z2(z+0.5)
(8) #(2) = 3 0 sz+0.5 B HD) =7 05 0

=3(s" +s+1)
(1) H(s) = s +2542
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