20 Uouotdbbotdtubotdbootdd

2.1
00O
0000
21,1 0000000000

000000000000000000000 (deterministic signal) !0 00000000

O
O
O

000000000000000000002%0
gobooooobooboboboboboooooboobobobobobbobobooooo
gobobooobobdoooboboobbooobbooobobobooobobooobbooon
gbogboobooooooobooobobobobbbobobooooboboboboboooon
02 00000000000000000000000000 (random signal) 000000000
0000000000000 00000000000000O0O0 (sample function) 00 00O

212 QJO0O0OO0OOOO0OO0OO0

00000000000000000000000000000000000000000000
00 z(t)000000

z(t) = x(t +nT) (2.1)

0000000000000 00O0OO0OO0OCOOO0OTOOOOOOOOOOOOOOUOO Y/TOO
oooooooo

2.1.3 U0UOO0OOOoOooooo
00 z()0OOOOOOO

/ |z (t)|?dt (2.2)
00O000000000000000000000000000000000000000000
000000000000

1t S
{0 1<t (2:3)
nt
o(t) = (2.4)

Tt
goooboooboobooboobooboon

w(t) = sint? (2.5)

1 [trA2
3 P (26)
t—A/2
0000000000 0A—-000000D00+00000000000 A—-ocoOdDOOOOODO
D0000TOODOU0O0O0O0D00DA 000000 A=TO0ODOO0OOOO0OODOO

lppooooooDoo

20000000000 DooDooDD

3000000000000 D0000D0D0O000D0000D00D00000D000000000D000Doooog
0000000000000 D000000000D0OD0DDDD0000000NDnooooo



22 OQUO0bOUoOobObOobbobobuoobooon

0007T0000000000001/7T0000 (0,1/T,2/T,3/T,4/T,-)00000000

000000000000000000000000000000000000000000000
000000000000 0000000000000000000000000 »/T700000
000000000000000000000000000000000000000000

221 0000000
00 700000000000 2xt)00000000000O00OOOOOOO0O

z(t) = Z an COS Nwot + by, sin nwot (2.7)
n=0
= Z e cos(nwot + ¢p) (2.8)
n=0
O0,w 0O0oooog
Wy = 271'f0 = 271'/T (29)

gboooboooboooboobooooboon

T/2 B
W + fiT/2 x(t)dt n=0 (2.10)
" 2 fi{% z(t) cosnwotdt n #0
b, = —/ x(t) sin nwotdt (2.11)
T J_ 1)
en = aZ + b2 (2.12)
bn
¢n = —arctan P (2.13)

oood
1. 00000000000000.000000 fob=1/TOOOOO

2. 0000000000000000,00 (an,b,) 000 (¢, ¢,) 000
000000000000000000000000

3. |c,|0 02%2/20,0000000000000000000

Gp,bp,cp, 0, DO O OOO0<n

222 0000000

00000000000000000000000 (an,b,) 0000 (ea,¢) 0000000000
00000« 000000000000000000000000000000000000

000000000000000000000000000000000000-0000000
000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000

0000000000000000000000000000000000



z(t) = i X, einwot (2.14)

n=—0oo

T/2
— _/ —jnwotdt
T/2
:§wn_]%) (2.15)
e’ = cosf+ jsind (2.16)

00,X,0000nfpb0000000C0O0OOO0O
ooo

1. X,0 X_,00000

2. X,0X_,0000000nn0000DO.

[ e ifnO0
Xn = { Sre i if0<n (2.17)

Cn = | Xn| + | X_n| = 2| X,| (2.18)
= XX+ X_ X", =2X, X (2.19)

z(t) +— X,
X, 00000000 —-00<n<o0

23 UOU0bOboobbOobobboobobobuoood

23.1 0J0O0O0OOOOOoOoOoobDoOn

00000 «(¢)00000000000000000000000000000000000000
000000000000000000000000000000D00000000000000
0000000000000000000000000000000000000O0000000
000 z()00000000000000000000000000O«(#)0000000000
00000000 X(f)0000000 z(¢)0 X(f)0000000000000000 «(t)0
X(f)00O00000000000 “(t) < X(f)) 00000000000000=() 00 X(f)
0000000000000000 X(f)00 «()00000000000000000000
() 00000000000000000000X(f)000000000000000004

gboogooboooboobooboobooboobon

ot) = / T X(f)einltgs (2.20)

X(f) = / o:o s(t)e 2Ty (2.21)
go0oooooooooooooooooooooooo

z(t) = li[:kaW%u (2.22)

X(w) = / T r(he-itat (2.23)

0000
1. 000000000000000.
2. X(f)df0 X,000.°

{0000000000000000000000000000000000000000000000000000
SIX(F)2df — | Xn|?/df — | Xn2xT (0O x100)



3. X(f)0000000O00O0
4. |X(HP00O0O0OOOODOOOOO

(t) <= X(f)

232 JU00ddoooobbbbooooada
googobooooboooboobooboobobooboboo,obbooboobo,bo

E= / (1) |2dt = / X (f)[2df < oo (2.24)
Joooooob.0odoboo, bbb bobo000oogUooobobO.00oooooboo
DDDDDDDDDDDDDDD
Oogd

0 0
sy ={ % t7 90 (2.25)
oo

/ S(t (2.26)

000000000000 00000éy) 0000000000000 UooooUoooog.
DDDDDDDDDDDDDDDDDD tODIZIIZIDIZIIZIDIZIIZI fGHyoooo

B
t,), if A<ty<B
[ st sy = { {0 Fd Sl 27)
doboodoooobooooooboooooon
dobododoobobooooooboooobbooooooouooooa
2 £2 2 £2
sin(kt?) < ,/;—k[cosq”kf |)—sin(|7rkf Nl (2.28)
i(t) <= WOOO (2.29)
> X = N XL6(f —nfo) (2.30)

n=—oo n=—oo

000000000,000 (00 (2:28),(2:29)0000000000000000000000
000000000000.000000(230)0,000000000000000000000
000000000000000000000000,00000000000000000000
oooooooo.

2.3.3 O00O00OOOODOOO
z(t) <= X(HOv(t) « V(f),wlt) W(f)OODO
1. 00dddoboodoooobo,o0obooooooon
000 aOOO0OO
2(at) & X(f/a)/la] (2.31)

2. 0000000
z(t) = z.(t) +2,() 00000000 ,2. () 0000000 2,(f) 000000000

() & RIX(S)] (2.32)
zo(t) < JS[X()] (2.33)

3. 000non
o(t —to) & X (f)e~i2 1o (2.34)

10



4. 0O00O0O0OO

z()e? G0 o X(f — fo)e’? (2.35)
2(t) cos(2n fot + 0) & %[e‘j"X(f + o)+ X (f — fo)] (2.36)
r(t)cos2nfot & L[X(F+ fo) + X(f  fo) (2.37)
s(t)sin2nfor & LLX(+ fo) = X(f ~ o) (2.39)
5. JOQO0O
2(—1) & X(—f) (2.39)
6. 00O
TAD o Gonpyx () (2.40)
(—j2mt)ma(t) dnc‘;if ) (2.41)
7. 000
2(4f) & X (1) (2.42)
. 0 OOOOO
o) k() & V) -W) (2.43)
o) -w(t) & V()W) (2.44)
ooo v(z) *w(x) = /_ v(y)w(x — y)dy (2.45)
9. J0O0O0Oogonong
/_Oo v (Bwlt + T)dt = /_Oo V()W (f)ei2™Iaf (2.46)
goo0o0oooooooono
| wora = [ wra (2.47)

241 0OJ0O0OOOOO
goooooo,00oogogooogoogogogoggo,00o0gg f,oooooooooooooo.
goodo,bbbobdoooobobobboooood.
ooooooog,
s(t) = z(t)cos[2m fot + 0(t)] (2.48)
= wur(t) cos2mfot —ug(t)sin 2w f,t (2.49)

0000.000000 uwt)ue(t)0,000000 s(¢)000,0000000.
oo

ur(t) = z(t)cosf(t) (2.50)

ug(t) = z(t)sinb(t) (2.51)

()] = \Jui(t) +uj(?) (2.52)
_ _1 uQ(?)

6(t) = tan RO (2.53)

goo.

11



242 0OJ000O0OO0OOOOOOOOOOOO
goooboo,0boboboboboobooboon.
e 1O OOO
u(t)eﬂ”f"t
e OODOO
eI2mfot — cos 2 fot + jsin 2 fot
e JOODODOOOOODDODO

u(t) = wur(t) + jug(t)
= a:(t)eja(t)

gboogboooboobooboooboo,bobooobbogboogbog

(2.54)

(2.55)

(2.56)
(2.57)
0oo0O0O0,000

oobooboobooooogoodoooooo.obbooboooooooboooboooooo

googooooooon.
e JOODOOOOODOOO

s(t) x(t) cos[27 fot + O(1)]

= R{u(t)e> ot}

243 0OJ00O0OOOOOOOO
00000000 s(¢) 00000000000 w(t)0000

s(t) = S(f)

u(t) <= U(f) = /00 u(t)e 72 tqt

— 00

goog,ogboooboooboo

S() = 30~ o) +U*(~F = fo]
gogd.

25 UUOooobobuoooobobobbogd

251 OJO0O0O0OODOOOOOO0

0000000000000 0000O0U0Oo0UOooUoOOO () oooo

R
in CI
O TO

0 2.1: RCOOOO (LPF)

out

gooobooobooo

L e t/RC <t
h(t) — RC —
0 t<0

googd

12

gbooooooooobobooooobooboooobooooonog
gbooooobOoooooboboooooboobooooboOoobooon
00000000 6t)00000000000000000O0000O0

(2.58)
(2.59)

(2.60)
(2.61)

(2.62)

(2.63)



= 2.64
1+ j2nfRC (2.64)

H(f/)UODOOOODOOOO fO0000D000O0COOOOOOOOOO0O
gooooOoOoOoOoOoOofU00U0U0OOUOUOUUOUUbOOOOOOOOOOo
ggbooboobooobd

253 UU00OOLOODOOOOOObOOOOd

00000000 () 000000000 ¢¢) 00000000000 f¢) 000000
(convolution integral) 0 00O 00O (superposition integral) 00 000000000000 O00O0O

f@t) = / g(T)h(t — T)dT = / h(r)g(t — T)dr (2.65)

O0O0o0ooooon

f(t) =h(t) x g(t) = g(t) * h(t) (2.66)
oooooooooofo
O0O0O0oooooooo

g(t) * h(t) & G(f) - H(f) (2.67)
0000000000000 0000000000000000000oOoo0ooooooooo
0000000000000 0OoO0OOoooooo

254 0O0O0OOOOOO
googboooboooboooboboboobboobboobbooboobooboobooboon

H(f) =

32 fto
{ (1) [fl < B/2 (2.68)

0 B/2 <|f]

00000000B/20000000000000000000000000000 —2rt,000
00000000000000000000000000000000000000000000
000000000000
000000000000000000000000O g¢)00000000000000000
0 f¢)00000000¢(¢)0000000 G(f)00000000000000000

F(f)=G(/)H(f) = G(f)e 7>t (2.69)
0000000

f(t) =gt —t,) (2.70)

00000000 B/2000000000000O0UO0OOOOUOOUODt, 0000000000
googooooboooboobooboobooboon

e J0U00ID0UUDLOUOUOUOLOUOODOOUOODLOUOODOOOOD |H(f)=1
e 1000000000 UDOOOUODOOUOOOOODOOOODOOarg(H(f)=Cf
o000 cooooOooooO0oooooOoOooOoUUobOoOoOooDooOOoOooDooooo

00000000 «0000 0000000000
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