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“GEEERAE” MRS T L. BENRSE RN AEEANEY KE, LTS3
B SRR . A, HARES (signal) ? HARERS (system) WB? R4z
BETHREZXH MR ? X2 1 o2 AT 21 1) .

1. FESEX LA

“BE” RIFFHT X “signum GEF)” —ia, HEXHEH". 57 X—REMMUHEIR
TR ARSIz F, 1 B HE AR eSS ESHTRE, MM ESIEAR
. FRMEEHE-MES, KE. BIREEARS, KEABRYSEBEE—MES, X
R T A MR SE S B B AT —MES, RIS S IR e
- MES, XBEEEET. BEEVAMBMILRE MR Z BRI B E —MES, ©
18— FtiEE (voltage) LML (current) RS, XEAHES. Bik
Z5h, EHEUNATEN SRR EESR R ES, WERENTRES, EMAERR
HERES, 5%, AR HE/\TINGES, BRENKDERIER & AHE, E-EE0H
FEMDNKEFEF A BREFFES. MES. BEYS, TEHEMENNGES, HAGHE—H
BAE MR, SO R EEARIL, XA R BT S UL . TS AN SR I,
FEHMEEAE—EBX, ML, F5L2EHAHFE (information) K. #l EiRKI% HE
5, Fon LIRINED] T HER; BEARERE LR sES, RBRE WIHBLNGE R, 49490
F DNA WGHEERES, ®onT —EMiEtteE B%E. HERANATLU, F52EHTH#E.
W BUE S B AR S PRSI [ (AR FE . MRS, FEmEEa —EER
H—HMEGENYER. (926 BMNERREX, FENEESHKEANE.

B UK, AMIBEARKH I REF ik, KB BEAANGES, LLSEBfE BNfEm. id
508 . REGAF AL KS KIRERE, AR HKIEABERRFR5S, SEFH
M5 5 BAT (5 B I R e . &S &P 2 s E ik a4, RAH G ST B
BREIE. LU I TSRS B R TE S 165 B &R k. SR, X583 B4R
B, MEIERERBME SR, HRAEIRMENER. 19 LM G, AM1FF
R ST R H A S AT (5 B AR, ARG B, eiIZ 5 B E £ s 7
CERELABE RO, 1837 4, /KM (F. B. Morse) &M 7T HR, HHA. &I, &
& A GRS R R AR, XFABSFR N SR WS, 1876 4E, DI/R (A. G Bell)
KT, HEMEBESTHREAEESESE&MGH. 19 AR, M (H Hertz). WK
(A. C. HomoB). A JE (G. Marconi) & ANWHAH BB AL TTLBES RS, 1901 4, 5
Al JE BT S EE T RS KPRV M BE B Rk HalfE (B B L) . Mk, (s s 5 ni
FEAREE T ZHNHSREERE. e, i, T #. G, MBSAHGBES
LS 2K, RN BATH B AEE P OR A B i A BRI T B, AUSEEL T S R i A B
fRg@fE, MELRT KHRGEEWERESEE. EERYE, BESS5FZMIERES 2N
A LA LGB (AT AH B A% e o SEBRIN F op s W R S M B, i dish . EsRE. Hlbkis
B A B BOH B S R 5 S, DR T B B 1 B s, Stk a0 Ao R LS
i SRR R AR T -
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AArp R A S W &R R 7k . BriiifE S (BUSRIRRAES), —BieE
AT AR B BB IR TRV T A2 A B Pl AR B R, T DR 2 AR eRAT | 6 B o A RO 2 ) o F e B
BFRE . F SRR DU JT R AR . — SRR, JRFRG IR R AR
P, IRPR B . (5 S R BERY T ARAL R LR, IR AR (S S K B Rk U I () £ R
. HRBEGIONE S RBOE . BOERIME SRR RRE, 0fES WL R S,
FRERRS RO, ERAMIRA, DLABEN R RIRSE. F508 MR, £—1F
5 R ATCA R NV AR E5L &, RIVMAE S RE @R, s, SHEm
IESZ 5y B2 AR R N R & A Va5 5. BB EIAR, it
TENTA S B KR AR . {55 B TADRE M S A AR 2 ) A — g AR EL X K
o

2. ESAIEMEEE

Frif (5 5 A0 3 AT LB AR 4 045 5 347 FE AN TakAne. i ek H 7 FHI551E 5
ZRIIBSY, JIERRBZARMBEFERTIN; B8RRGSR E S5 PR, E T Ek
EFERRFESR, ETFERETHR T EARRE R RS ZNE, ERRREE TE S
WEFL, 1515 5 AL B N 3 f2 V5 2 Bl oA BOR S ., 3 BRERIN A% &K 11 B AT 5 AT RE
AL 2 rh, A (S S A B BOR B AT LUEA F 015 5958, 7EHLBR b 753078 i 1 B R
TUREDER . MR B B AR K M P B 48 2 M Bl o Tt WA S B AR, 5 54T
ATELN T R E T, EEEE G, URESMEB KRGS, &SR
HiES 0 BEAEEVINBRR, SO LK ARHAR . EEN RIS AR S 2
HR4 0. 555 RGE2 T MERTT IR RS THOUE S 1% 565 5438 5 T 218 5 50 bR
i)

3. REMEXRNA

TR, MMERIFERT . HEaMB4ENEN, WEb5HAZMME. BRME. N
—BEX R, FERARE—AHET MIERR. MEERKET (FY) A5 M
HAXMI E el g RETURKHAR., ESRENANYHAALNEARRS; BTt
RAEHR . ZEZMNAE N REENT RS RETUREMRE. WFRE. BUAAS
RAEMGH GEIYHERLE. AH RIS TT& B TSP R HE RS,

ERLHEBETFIET, WHEAMEBERS. BHATEIRRAEFHTESHEH S L
H, FonfemEe, BdifrE AR BITTH TR — M ERREKTHR. N E
K, — VMG BRI RE A AT LUK RS . — V)58 s BRI T & R AL (5 B AL
ARG, JRUIRREE RS, G, B, FHiL. S, MBREREYRL . UHBMRGKHR,
CEHTEAAR R R RS ERA AT EE L, AHXm En, S B A BRI E T
LR AR EBRAE S, HAREEHE A SRSt 5 E S, X =R
EEHRGES . RFTRAE SRR, TR R LRGSR ET
R RSB RAE S. Be)E, HRER XS RAE 58 #oh Bk g th &, 72k
o rUMECE FRCR AR — /MR BRI RE &, R B e B U 5 N s LB b L
BWHLEVE FIESF U HUA B, B RERIE N ST SRR S5 Pk HH R A I BB 5 R S
7, HEEWHIES AR B EE MW\, fFRECEREIEREE, IR HE
Ho XAME BEHIERE, ATRUHE 1-1 PR iR =R . XA TER R R T— 08 E R %
Mgk EF, FREFEFAEFERZHE GBS, XF. BREEHES) MiR&HA, @A
P Uil BB ES, WiRBE . W%, REVURIEH AL BRI B RE SRR ET
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i) o —MIBE S WRE . FELEESEMNEE, EFLEIEheR X TE, R
FI e AL R R & A h e v LU 2f ). DEEET NG DR, tun] LUk T uk 5
4, 1Ol BRI Ta%E. RERPUHRERFEERRNES, FCEREhEE T
it P e ds TAERORCE . WS, RSHUM BRI T LS 5, R iie hiEiE
Bl i S as R EBO L IO S e O B0 E, W B . WIS, BRAR TSN
—MIERM R R MR R L. FEERRil B ERA . RRMES
R GUA] LA AN R A5 SRS [ 0
LN 55

R l 7

| e
Lig S0 "

i

5 akiis REHL =~ fRil > Bl

K11 Gl Rk

MR G B oual Nal K, Alfe el . WARRIEE R, EHARL. HEIRESHER
GLRA G RN, TR AT RTINS E RS, — A — R
DA EA — €M AR DI T R R L. %, LA TP RA R M1
REM. ZREHHEEE. BRI U — B SR 4% —a], i
T4 5 [ FLAA [ L H PR 2 L

4. ESERFMXER

FELSRAEETABVNBR. BRTES, RABKEEL. FEULERERE™
. Rk, HRSEK, BT REREMHEENRES: REQEEIDRBREN ST
T. MG, RARSNRERBAFANE L. BREN, BrAEED, BXE ST
L. AOFR. FEREEEEML, DLEEE - TOMIEE, SMEEERERL. WAL
K, ROME MRS, CRRMEMEERAME S xOBRES P RIBEE 0.
W7 ERFEARFMRS, ERABHES L MOXRS RO %
EE s i oS

Y0 = T[] LAY TN
R, x(OIFETRRG B yOIRETRR RN T - JAT LA R —Fh o
T, RARGHNARET . %, KRR 12 ForiiERRR. XERR0E SR
B RS MRARGTLURSMIAZ M. REMIAREE, HIelid d /e R
il A R RO R BRGS0 R B B RS IR O

SR, BTN N ORER R, RGO I H 2825, & RGMBIFRI
BHHIROLHE SMARKT . A URAMOKES 5 REXH MO RE R, HEES
BHTS REI TR,

5. {52 5RGHIN A

FSERANEAME . AT ECEBER THEEHEMG TR, BBE5RE. BN
g TR YRS TR, VB T¥. SNMEZE. HlS5EH. B SMssoR. KsEL
R, AT, B TR, B TR, SR, PERM . R, A D geit .

HARAE LRI TN AUEAT HILME 5 5 RGN EME AR, B A ARFE
H—, FEA—ANBJIMMZHESHES T —EMNPERZHER: K2, RERTLUNEERN
GOSN B A S ANE S, SRR BRI NGS5 R EAR IR

a3z



ATJyik, WTCLERERASE RN S, SEFHARRT RG-S T, Kk 3 s o
FIRGHITERER H /.

FERESE, (55 5 RAMISWLASIUE S ffeMm. B, AHl. TSR, EHR
g6, WLASEBLRGERER]. ARH. WUNMRESEOR, ERGSE, aTLMRE RS RGENE, 250
RERIPRENE: FEAEYBEFIUR, W LUE LRI RS, AR R R SLB T EAL T 505 5L
FEMER UK, AT LUK A e AR RTINS R, AR R, BREsh. &
BARRMEE. B2, H55REHEHKNA CLRANBANVEF N TAERVFZ IR, By A
R ) BB A



F2EF EEMEIESHIRIESH

fE S AR A R T R, ERREATE RN R R s RS S, BN, o
PLRECA B R, WD SR B G EE SR FoR. o TIHR 8, AR
HIE S S READIREW A F G . AZFRTHESHSREEARZH, NMATIUMHREE
LS AT R S, BRSNS RS RIS . LI RS 5 1 B BB AT eS8 5 &%
A IIHT -

2.1 55K

A MERZ MR, BHMEWRE, WA MR e LG ASRE 526051

(1) #ZMAZ 5 FeliIZ 5

W MERAR, F5 UK S BB EMES (deterministic signal) FIBEHE S
(random signal). X T4 —BZ], HifEr Rl S 2 RN, XA ESFRDH &M
SEMNES . B, EZESmemettEs. R, SLhrEmRE S S A A T Hidn
AL, XFMESROABNUE SR ER 5. BSESmE —MEIES, £hiek
HOME S | FLRR TR b I AR S H S FOR B AL . BEALE 5 7E R — B i 20 b i B A T
e, Hagl KRS, MRS MBENL L BOE BT . AP iR i
ENEES

(2) &0 RZ 54 B4R 1842 5

R QAR RIUE RS R A ELY, 59 X9 0 ZEERE15S (continuous time
signal) FIESHIATB{E S (discrete time signal). WIHRXFTRTisHS I AIFEE A, 7E4F &% A
b B TAEL fAh) REBERE e E S 23N, XG5 ae g aE S . filin,
2.1-1@FTRHIESZ(E S R M RELE S, B 2.1-10)Fin i 57 4 A £ 1A E Bk
A, AHEVEELEIN S B E F{E 5, 7ENF IR B2 B, B S7E e i i) 1 5 ik
MRS E R EUE, e AR R R E e B 212 FIRE S, wR BB S S
S S@ W10

Jo I
/\ 5 flxltl . : | 2
0 ti I | l
= 4 o4
\/ by 2o o B J/ _13 ;) ‘ S B P '

-2
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(a) (b) F
Bl 2.1-1 HELEREES K212 BN EAE S
(3) AMGE5F3E B M5
R B RGN, 50X 5 AE#IES (periodic signal) FIEFHIES
(nonperiodic (aperiodic) signal). HWIRXIFTH K te(—0,0), FE—NRDHIEFHE T, #15
FOE fG+nT)  n=OrtLE 5 (2.1-1)
HURR () ZELA T h B EEIGE S, SN ARG S . BG5S R — e e & b 7
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iR, mHREILHRIEER . REGHESEE AN KRR, ([ nl e EE—
N2 EBAE . EFE S ER R EARA ARG H2RMESHAN T &TER
K WA AE G 5

(4) [ﬂ%‘f""a‘ﬁﬂ#[ﬂ%‘f'

R EAAAE IR IR, F5 L HERIES (causal signal) FIIEER{ES (noncausal
signa)o >0 ARLENIES (BIfEe<0 MARNGES), MARRGES. k2, #He<0r
AETENGES, WRAERRES.

(5) —#fz5f% iz 5

R EZRHHE AR, F50 UG N—4{ES (one-dimensional signal) F1% #{5S
(multi-dimensional signal). #1555 & R AW ¢ KL, WIXFME S & —4ES. —4ESKH
XA A) B EOR R AT LA AR A R, SRR E T ARKIE. sint, e FHIARER
KT LARRE S, IRATH £ (0), x(¢) FH B REREAR R G S .

XF— R, ERE SRR REER . R RECRERIE S, HE R 25517
ERIRFRIVEE . B, cost(—co <t <o )flcost (t=>0)iRHDAFEKE S, FRE NI E
JaEIAMR . AHERN, AREEEAN —o<t<o ), ATLIEEAS. tal i, NEHEH
PrIAmRE R, #IAA e (—0o,0). MN—HFE, TH -4ES. =HESEL4HES. @
MEGE TR = LH(FS f(x,,0) » BB RPIIZE R x, y FIET] ¢ B =4ERsi. 2465500
LUK A SR AR e sl — 4155 . A RIHeFRoR e sk — 45 5 .

2.2 W HPESEF G S

1. KEHES

S5 S5R% 0+, I8%UES (exponential signal) REEMIEAFSZ —, BEHRE
XA

£(t) = Ae*™ (2.2-1)
X, a BEH. Ha>0, WESKEREERMEK, Hao K, WMKEEBEHR. &
a <0, WA SRR EIBATISEM, Flo| ok, SRR, Ha= 0 1, 55 f()=4, )
—WH, MAHERES. BEESRIEmE 2.2-1 Fiw.
WSS TR PAIRECERE S, HREN

f= {Acﬂt Ly 2.2:2)
t<0

AH, a>0. o FEEFRAIEELES K E % % (time constant), ik 7, HiEEWME 2.2-2
iR

 WAD) ASO
Ae“(a>0)
4 Ae*(a=0) A
Ae(a<0) 0.3684 ¥
Y i 0 T -
K221 S Kl 222 BRLEHEERGE S



2. E%ZIES

IE3%f5% (sine signal) 54%5%{5 5 (cosine signal), P& HEEMM EMZE /2, A7LI%G
MAIEZES. H—REAh

£(t)= Asin(£2t +6) (2.2-3)

AH, 4 NIME (amplitude), 2 EFH#E (angular frequency), @ A¥JAH{7 (initial phase).
FRENREIEZESH=EE. EREE 2.2-3 Pix.

IESZfE 52 RG-S, LAY (period) T 5% (frequency) f RMAMIE Q Z [AIIXRN
T=1/f=2n/0.

R SH5RG M, @FEEI RN ECERM IEZEYS, BRmE 224 R, HE

s (I)Z{Ae_ sin2t 1>0 2.2-4)
0 t<0
VAU 1o
A
R /\ o
| =A== === ——— E G
A g
0 I i " o i
: 122 Q 2
| 6] ! x
I \/ v
—af’
K223 IE%ES Bl 22-4 FRECERAIELES
3. HFERE
HFE PR AL (sampling function) & X Kysint 52 th, RiEX N
Sa(r) = E‘Z‘—t (2.2-5)

HEERR BB W 2.2-5 Fix. HE R4, Sa(r) ZfHeA%L (even function), fF ¢ [KIIE. A
T I IRIEHRE W v, H¥M4r=+n,+2n, 437, I, BREUE N E.

Sa(?)
1
0.8 : :
o8 TN
; / \
0.2 7
0 =
:g:i A7 7
-5t —4nr -3m -2 % 0 b1 2n 3n  4n Sn
B 2.2-5  HlFEpR 5L
Sa(r) BRECE A W M
j " Sa()dt=n (2.2-6)



4. EiEBIES

B LRSS IR TR R H, AR A B384/ 5 (complex exponential signal), %
F() = A" 2.2-7)

X, s B E S (complex frequency), B LURKis=c+j2, o WEIHEH s hsk
#B(real part), 24 ME i (imaginary part). fifBhER$z A0, AR (2.2-7) @ FFpkcn F B R
f(t) = Ae*" = 4e"" " = fe™ cos 2t + jAe” sin 2t (2.2-8)

EREY, —ARIREUE S T A E B s. Hd, EMARZES, BB IEZX

55 BT HEE o RIAE T IEZE RZAIRIEBEE RIS, 350 >0, WIEZ. &%
G R G: 45 o <0, ARG . FREE T IO R Q RS IE XA A% 45 S Mm% .

23 W R T

RS ERGEMTH, BT BRI EHEARFES 24, BEFBEIES ARG A RiES:
OB A BH SR SR B A AREL AR, XRESRAKR AT RES (singularity
signal) BAT 5 PRI £K

231 BuURHERES

HARVE(E S Cunit ramp signal) HFR A BT R AS 5 B AT
FIE T o T AR NI — I ZI B I R F LK S S . RN
t=0 JFohH R, WFR L B 2SS, B ROER, .

1
i
I
I
i
1

t

{t >0 ;
R(t) = 2.3-1)
0 <0 B 231 fpAEE S
HP e 2.3-1 fios.

WMREGEBE R, WNER Rie-t)

Fl gy | T R S R 23-2) REARE :
210 t<t, g i

I

1 A

KRN AREMFES, HEBWE 232 Fa. mRBE P bkl la
(slope) ANJE 1, MM A4 (4 AKRTZEREED, WrTLLSH AR(@) B 2.3-2  ZEIHIEARL
% AR(t—1,) o HBES

232 BHMRKES

BB ER(E S Cunit step signal), FIRF 5 u(t) Ror, HEERIEH
il 1 t>0 233
i i (2.3-3)

WA 2.3-3 fias. 7EBRAE s t=0 4, BREUEARE Lo
HAL P ERAE S A BESE I A [ 2.3-4 Fos g, BEIToC S, HIRHIE E RHBEA C B

a8s



