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BEEEARAHERAR M S 5 R R, ORI EMNRER UG BEA NG, RET S
AGERR,BESSREBRER AR THFESRRAELHARNER.

EESHRERMBRHERR TR AN RENR. FERERERNIR, REWRE>
£ EREABESHERELE, REBRTIEFRNLEE . M55E. REMFTEMSE
HFERARE, RHEXN THERBHRN ; RES S MRS EWA (BB WEHET, WRE
T4 £t (WD) B BRI RS Zliﬁﬁlﬁﬂﬂ?ﬁ@ﬁlﬁ?iﬁﬁif’iﬁ%ﬁﬂ‘wfﬁo

B, EFRRANAREBURN, R TRES.

1.1 EFHEXEEXES

L1l mEREHE

AXEMSED S HFEET, ANEZA B LAGEENER A FH5HH, T
PWEERX, TERE; KBIFH,DBNTFETFHNE, IZELRIVES HIXEREFES
EMRAFELRE, BEENEMABRT THRINEENEN, fEFER"? FERRB
AS1BEI“ B, R AME 5 R, 5 B A FK N DLt 570308 7 WL 157 60 %0 37 08
Ro KRR AREBNLHRER, AEES —HERARBERNHRES , WNATHLER
MR KGR ER, BN E B AR EL Bl L ANRREERLE
“THB (message) " fE—EHRMES AN — M Ir B35 — A5 , 4 %3 77 LAfE B (informa-
tion) , BMERBEAFMYHE T AFEHK, BXTLUAES XF.BE. BB FSERE
B. WREUGFRERBS T &K —ERNALRENATH “FE" 20, XHALE
FAAEH S EHEIEL. Bk, HETERLIAERBMGER. AR, FE BT
BEMWEX , EAAER T - ANGES UES . FES . B55%) , A aEREs
BHETELE, BRTLRESEHBMREK, BRHEN—FHRALR,

- Ba M LRSS (signal)”? T SYEL fE S RWA 5 B AR A LA B R Yy
AR, Bl PR ENES MBES REEES; BRIBmAERS 65 AR . O
1



FESRMRE

B EMEMOBES MK RGEHESHEAT A EMESS. EREERP, FE5R
HBHRIAEN, EREEABEMHHBN IR, RBHEERNERNR. FREHFEEHENA
JTEREES, CER RN ER R ERE R T ES RN AR, 50 LT
LAFET (8] ¢ 49 BR 3 (1) RFBR

HRSWMERMG <O B, f(0) =0, K AYHEALIMES, BERZNTFEH—MLRH
F AR LhN AR TEN—MEE, WY BN S, BAXMESRB T WE L oE R
BBEXHAIBEES.

HESWHERM =08 ,f(1) =0, MIERNZIATEN—MLNE, FERLHMN LT
FH—WE, BN XAES R T WE LR ERE, AR ARBERES . BESMRER
SHEBBRIGAES

HEHEEFFHANES, jtﬁ&‘b%%ﬂ—bkﬂf”%o SLhr BT REMR 1R S, I BAR
H—TRARSERT - MIEREZ B HNGES. FEYERG R EE XRR,
YW T RGZ A, RERBA WL, B 0538, 2T 202 7, B A, 0
B AE, '

[F SRR AT IR B AU RS B T R R . X TS SMMRS AR E
N THEEETREB KM — A E S a5,

112 fAERa%

ATHEATRESHYELR, EHAETRRIETLEY, SHTFEMEE, TUMRF
A EHT L. FTEIHEUM BT RNSR B,

(1) BERES ShENES

et 6] R BB EMERI 4, (5 5 T MRE 15 S SHENIE SR,

Hi%E {55 (determinate signal ) 45— 1T LA B B A 3022 6 R X HR 1043 S, BT RLRR
AR AR B E B E REHE S, Wt RTCT LUAE &R/, 2K
T <€ R MELENRE—MZ, ESRAHENE. MIERKEE: sinot; A KM EE
x[n] =x[n+N]%,

FEHLIE S (random signal) W) 52 RG], A RE TN T BAA B 2540 B9 $LAR , 1 R0 JA] B0 B0 588 56
B, BRI BB A BRI X R AR ARk, 58 % S0 B — S 01 A
B, NREES WREFWB T ANRIIESS, BRE—BHENG TSR
HE, TLUERILBERR S . FLL, 0T O, B e RS S, R al_ERERE
BHEHHREWVREIES . AR MREEE,

MNTHEES, ETUHE— 0 N ARGES ERBEESHARE S,

JAR{E S (periodic signal)%?“?éﬁ—%ﬂﬂﬁ]‘fuiﬁtﬂﬂ%f*%,ﬁ%iﬁtﬂv:

f(t) =f(t+nT) n=0,+1, +2,- (1.1-1)
%Eﬁﬁé%iﬁ&@ﬁcwﬁﬂﬁr%mﬁ% BMES, RESHE—AHN KL, B
AT ETERTR HABE R AR, WIERIES £(1) =sin(wot +0) , RIEEHFHI f[n] =
' BIRBUEE 1] =, ﬁlﬁﬁ‘ﬁﬁ%l‘ﬁ’r‘)ﬁ%ﬁ%-ﬁu%%f;‘%%ﬁfﬁﬁﬁlﬁlﬁﬁ"

BT, e AN S QRIS 310 /[ n ] = 2c0s| T] +sin[ T - 26in[ T+ 1],
2



BLE FSERGEEFRE

£ FIRA1E-2 (aperiodic signal) ZERHE] 7 BT JB T A A A0 1 , B LA RS, o0 T )
1 Itl<
EM%—¢E%TE?%§XNWEQE%Omn&ﬁﬂ0=& ’ NEC CLVOE
' ' 1 >0
aamﬁxﬁsamnﬁ%ﬁlﬁ%&&%ﬂo={o £ =0, B R B B2 Y B B v 1
-1 t<0
1, n=0
u[n]:{o’ n<0°
BRI SR AN S AR AR, R AR RRE AR, S AN S s
WERRRAAMENER, LO RSB RS R ENAL, SHESAESRTARS T, 0

Bf(t) =cost +cos 2t,
(2) LAY &S SR EES
1 IR 1) R U (B I HE 2 1, T RIS B 0 RIS 5 S S &, kg s s e
HEBES,
#8155 (continuous signal ) B35 7E i At)
TS B mE [E] 1) B P9, BR & T~ 45 — 2 1) o !
RAh 3 FAE B ot 2 AR T4 04 0
B, R FEHR I ELFESREBSE, 0 A :
WEAADFR, A 1. 1-1 frx,
R 5 (discrete signal) 4576 B i RLIT ERARRS
TRRIRIR) X 8], R7E SRR ML E AR 2048 o R, T LA 20 0 28 o R M
fin) M) B ST (BB fIk]) BR, B FERB—
4 £H 12 BN TRINLFE B S0 1 BT 4 R, B A e R o Bt )
FHISERRFT, Il 1. 12 FiR, B#iESX
l H] 5 S B RME L - B (R B B TR SR A, B M R
I | FEAR 5 5 B i) B B T M 1 AL B, LB o B2 1
1 2 3 4 5 - =
(3)SEME B 5ThEMES
155 He (] R 20 A0 AT AR R0 4), T A4 SR B

0

112 HEEES

BES IRFESMENRERRES
15 7T LA WOR BRS 1E13E L  e FR SR, 155 P07 MO B35 B4 R ) 1 ki o B 1 g
fEl, AR SRR E, B

E= ;iﬂf:fz(t)dz _ (1.1-2)
HPHTRE LN
= hmZ—T f (t)dt (1.1-3)

‘ HRES O MERER, HO<E <o , i} P =0 ﬁ!ﬂ%ﬁtr%%ﬁﬁﬁﬁﬁr% RIfReE &
{5 5 (energy signal) ,
' 3



BS54RS

1) FEE(O)HNIRER, HO<P <o, A

E =0 MHHESHOEERES, SHREEFS
A ( power signal )
_-I — ROk, A S HEIRES,
ol 1 : EFMES AT LA =FER . EBES.

WERES EWRERRE S, W FEnEER
B 113 fkepfEE(R{sE) MAERBES HRERES, A 1. 13 BrRbkm(s
- %O .
RN EER EEA BRI RERES, WA 1. 14 FiR,
A5

T
-1

| t

B 14 FEshRegRES B L1-5 JERIERRES
HRERNR—MES T TRRANERIRE S, CRERES T LR — B
65, RARERFES . FEEME BRGNS S NI R RS, B
E5 A1) =t RR—ABITF, B 1. 15 PR,
BIL1-1 AL 16 FiRfaS AIMER S hEREE 5T%REE,

ﬂ‘) \‘ﬂ‘)\‘
1’ 1

0| : ’ 0' t

(a)fy(¢) =e*" (b)fp(r) =7
BL1-6 41 1-1 &
B EL1-6(a) WSS (2) =e"

E = }i@frr(e'z"')zdt - f eds + re-“dt - 2]”e““dz - %
P=0 ’
FTUAZES A5 S,
HFE L 1-6(b)FIRER £ (2) =%, WA
£ T, ' = 1 e _ ety
= i (™) = Jim[ - £ —T] < o
4T -4T 4T 4T

P=lim£=lime — = lim = limE = »

e €
7= 2T ~ 7o 8T 7= 8T 7o 2
PGSBS S L RES,
B AT WL, R B 15 5 S Th (5 B 174 2eht SONEIS SR EERENES,



B1E GS5RGEFME

113 BAp)EGN B R EmNs

AHHENMGNMHERNESH BOEHEEEES, TERER. 2RI XSES2%
BE, “REFRPREEOES T U R X EEEESHETR, 3 LiX e gt Rt
WL, 0 AT RGN T RARKHRES SR, BA SR E L,

(1) EZEBIME S (sine signal ) 55 IE 3 BY 5} 8] A% 3 ( sine time sequence )

1) ESERTR EZRES

—MNERFSH#R Y .

f(t) = Asin(w,t + ) = Acos(woz +¢ - %) (1.14)

R A F 1M o) HASEGIUE/B) 0 WAV (). EXRSRAMES, AN T
(T=2m/wy) o BITFRESEE TERES RRAN FHE m/2, BRI 115 b 2
2, »

RENB 5 ERT YT AR AR N RS

e + e
coswt = 3 (1.1-5)
sma=ewgew (1.1-6)
EXMESEAERSHY A8)
R
OHIMBRERNERES
Hahn, BV E 4% 48 5 4 A0 & R M
[, (BN E 45 R R B SR 1
EZES; !
QF T ERFEESHHER
H—NERE SRR BBAZR,
MERfEER_R— M EEZRARE B117 ARFEER—- N EELKANES
5 ANSTFEENAB(MEL1-7);
- OERFSXIHE M RBUMIR R RN EREE (A 1. 18),
J,0) 2) EERFES)
sin ot R IE KRS R IF 3% Bt i o
VA S AN L T T mynp——.
o\ //\/\ /\/ e FRERN.
\_s h~ 4 STk] = Asin(fk + @) (1.1-7)

XERE AN @ & SHEBTER
B 118 ERRESXEHE NSRBI FSHEL BEZFEI KB FREE 0, 1

RIS E %5 S EXG—BEHES AEE o, KSR
Flo o TREESE XHEEN AT, BRE 0, =0T, BACRIRE, B R R P BT .
- B,

5



v ara

FESLRHRA

Xt FRRFFSIEE SR STk + N =fk], K NAFIIHER, AN EEES. 58
MEZESARE, BHIERFH RS R AMES EBBRT 2n/0, RIEER FHEYERE
B, W 2n/ 0 RIEEE, MIEKFF 0 EAMFS, HAMA N, XRBARERHE fk+
N1 =flk]Bréa e 3, B0

Asin[ 2, (k + N) + @] =Asin[{20(k + E)+ ¢]
Asin(£k + 2w + ¢) = Asin(fQk + @)
5 HAE 2m/Qy AR IERBTRA HE, B 2n/0% = N/m, W IE 3% 7 5047 9 I 51, R A
N=m(2n/6)) . ZEWE 2n/0Q LB, Wi IEZFIIS AR FEFS , B a% R IEZ
B MTFREFIE EREZFIIHAM.
(2) 35 ¥ BUME B ( exponential signal ) 5H5¥HYFF 51l ( exponential sequence)
1) FESERT R SCHE M5 5 F s e lR1 SE 4 s 71

(1.1-8)

Ar) At (8] 3695 $Uf5 5 (real exponential

a<0 /0 signal ) A] ®7R N .
\" (1) = Ae™ (1.19)
AP A,a PIHEER, & a<0, W f(t)BE
_ 0 o EBfE] ¢ MM ER; & o >0, 0
SO BEERE ¢ IR B K & e =

B 19 EENEL TS 0,1 () HERES (WA 1. 19),
RO ) L AR BUF S ' .

fin] =a*, aeR (1.1-10)

A 1.1-10 ‘PlﬂltﬂT’:”lﬂ:ﬁﬂ*ﬁﬁﬂT JURAR RS BUF5], MBRTF e>0, B2
PR THEETFI(a> 1), EBFH (a = 1) MBAAER B‘Jif“ﬁ}?ﬂ (a<1),5r5anME
1.1-10(a) .(b) M (c) Fias , 3743 B3t L & LR R LI BB S =RIBR,
Ha<08,a=|-al , EEHKEEBM RN, BLXEBBUEFIIENFS, 0E 1. 1-11
i FERE, X R — R R G AR EE R R SRS S AR L L BLE
2) et A] B 18 5Uf5 5 A0 B Bt Rl S 45 B0F 5
i H EESE AT R $5 %15 5 (complex exponential signal ) %75 X
' f(t) = Ae* s = a+jw (1.1-11)
s RASIRER, RIBBIIARTS ’
' e" = eYcoswt + je”sinwt (1.1-12)
BreL BREERESH
f(t) =Ae"coswt + jAe™sinwt = Re[f(t) ] + jIm[f(¢)] (1.1-13)
BT R, I BIE S TR LHMRMH IS, EII4NREARNERIREES,
HHPERM s WARTTR. Xs=08, FSHEARES; Y 0 =0 B, [FETRI— N
BREAERHLEBES G a =01, FSLRE N SERREE, BBE I SEEZE
T REFEHLT . EHEBESHLBRE—MYIB(a>0) BiHIE (2 <0) WAZEE, A
"L -12B0R B ER— AN EE (o > 0) SRIRIE (0 <0) IEXE S, 8 1. 1-13 Bk, hT IS
BiR S MBS REE, BT AT A R MR M A e M AR E S AL hLEE
6



B1E (FEEREEIMS

Ain)
a>1 | l
1 |~

0 n

(a) FESLH o > 1 BFESLIRBUF I
An)

LT L

0 n

(b)ZELM o = 1 BHRILHBTEF
An)

a<l

HILI

(e)TEL M a <1 B LHBUFFY
B11-10

An)

l | ||J |

(AL
LI-11 #EX¥a=|-alBHLHEBFF]
AMEERFES.
R RIS BOTFIRAS S ST P BOE R B AT, 7T 3R N

fln] = & = " = % 0 = w,T, (1.1-14)

t=nTgy

MFIEFLIFS, B RARBFTIR—ALN BB RBRES], UE % = %0 ® gep o N =
2mm,m ARE, B0 20/ 0y = N/m , NE B, AN N=m(27/0,) .

HBRIERXAES HERES SIERRF L HBUFIRART I, RRTIEERE
WSS 1B AR B SR 0 BB A - o <o < o KA, T BIE BRI w, AL
B, RN Ty =2n/w,0 TR EEBIO RIS SRS, T & = fBeR0n Loy iogueg oo

7



FEEERHRA

Rel f{1)]

\

A1 1-12 BHEEESHEIRE—IHE(a>0) M (o <0) REKFS
Im[f(¢)]

W.Y
WYY

L1-13 HHRBPUESHBIBR—THE(a>0)HBE(a <0) WIFHZES
BRI FAE 2o BB A BB EEHEFN(ERFN) BRE—RKY, AR
U, BRI R 2 A YIBEREZE 0<0<27 & - r<O<w BHE— [N 27 BT E.
BT, B IEZRE S 5 R BE SIS 5 3 B 808, S FIE TR SR E
BRETBIARAMERTEE ., X—EERIESEHETRFES 5RFEREOTRRSE A AE
BREES B FHRENNE <O K -r<O<sw HENBUE, TEERE 0= +n(R
w RS REFFIESRERN BRI R Q=0 & 2n(K v WEEE) REFIESRERNE

o

5,
(3) B2 (B BR 1% B (unit step function)
1) B SRRt 6] A7 By BR A5 5
EEN E B BKE SRR u(t) , HE LN
(1, t>0 )
u(t) = {0, e (1.1-15)
HEFR A 1. 1-14 FiR,
u(t) u(t)
! 1
0 : t q % t

B L 114 Rt AR B L 115 AEIR G AL G B BRf2



B1E FE5REEFE

T u(e)RESE =0 RRERE,  HE 1 ABEKRNBE. ERREER 4, WTER
Au(t) BT BRIE SIRAE RULE ¢ = 10 AL, MIBR R EEB I BRAZ S, BT ERR K

u(t-t,) = {1" t>h (1.1-16)

0, t<¢
HERE 1. 1-15 B,

YrHE ] LB NS S, ﬁﬁﬁ%iﬁ&%ﬁ t <0 B}, f(2) =0, BAEM—ABE ST E
BHRA)u(t) sHRRBEGESHE KRG =0 BF,f(¢) =0, BEM— P REFESHTEE Y
S(Du( -t),

e ™ =20
wm¢uw{€“t<o

HEOP Il 1. 1-16 fim,

=e *u(t) +e*u( -1),

H11-16 FEMEHREFESIREGS
2) BIHELET RN BT ERFES
B E A BRSNS R R u(n) , HE LR,

I, n=0
uln] = {o, n <0
$ﬂmﬁﬁ5ﬂ u(n) SEEES u() WA B u(e) 7 1 =0 BARD, HMEE
ATEXBEX H[u(07) +u(0*)]1/2=1/2;T uln]2E n =0 LBERARE LR 1,
HEFEmAE 1. 1-17 iR,
Xt F RN ERES) u(n) ,HA

uln - k] ={1’ n=k

(1.1-17)

0, n<k
_(flnl, n=k
| ﬂnhh—k]-{O’ " (1.1-18)
u(n) A ulnk)
. ‘ 1
Tl - [ 111 ]
ol 1 2 3 4 n of P ‘ n
Bl 1. 117 BABCE 1 6 YK P 51 11418 RSB 5

uln -k]HIBETEINGE 1. 1-18 B R, IR BB HE , SRR 3 B SR B R A B R B
¥,

(4) AL M {% 8 ( unit impulse function)
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