
e-iot 

i o t  

= w s w t  - i s i n w t  

Ie- 1 = Jcos2wt+sinzwt = I 

4 
IUD a > 0 VIlU2d 1.3 

Jd1.3 
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3hi l  olf l i" luf l15lr lJaJdliu4 

F(w) = [ f(t) J = f(t) e-iwt dt 
-m 

0 
= I 
- - 1, ,-(a+fi@tdt 

(0) e-iot dt + jm (e-")e-iwtdt 
-m 0 
m 

- 1  e-(a+iw)t 
(a + iw) 

1 
a+iw 

0 
I - _-  

F(w) = - 

#J&d 1.8 61 f(t) lhdJf$.dywi 9Jl I iTRJil  

m 
F(o) = f(t) e-iot dt 

-00 

m 
= j f(t) (cos wt - i sinwt) dt 

= j f(t) cos wt dt - i j f(t) sin wt dt 

-m 

m m 

-m -m 

1 "  f(t) = - j F(w) eiol dw 
2R -m 

1 m  = -j F(w) (cos wt + i sin wt) dw 
2R -m 

(1.13) 
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(1.14) l m  
= - j F(w) cos wt dw+ i 1 F(w) sin wt dw 

2n -m 277 -m 

V l f l  (1.13) 

m 

0 
F(w) = 2 1 f(t) cos wt dt 

rlnufil w &'?u -w 

W 
F(-w) = 2 1 f(t) cos ( -W)  t dt 

0 

= 2 lwf(t) cos wt dt 
0 

= F(w) 

l m  
2 R  0 

f(t) = - 2 1 F(w) cos wt dw 

m 
R(w) = 1 f(t) coswt dt 

-m 
(1.16) 

m 
X(w) = - 1  f(t) sin wt dt (1.17) 

I I ~ X T J ~ I I ~ ~ W ? ~ I  R(w) ~ttt: X(w) t i l w l d f i d i r n : t m = l d ~ ~ U ~ ~ ~ d  o P\u~d1&1 

-m 

GUdD 

R(-w) = R(w) (1.18) 

X(-w) = -X(w) (1.19) 

t1nr F(-w) = F*(w) (1.20) 
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m 
F(w) = f(t)eiMdt 

-m 

m 
= j f(t) (cos wt - i sin wt) dt 

= j f(t) cos wt dt - i j f(t) sin wt dt 

= R(w)+i x(w) 

-m 

m 

-m -m 

m 
R(w) = f(t)coSwt dt 

-m 

0 

X(w) = - j f(t) sin wt dt 
-m 

iinun'i w a'?u -w 

m 
R(-w) = j f(t) cos(-w)t dt 

-m 

m 
= f(t)cos wt dt 

-m 

= R(w) 

m 
Iln: x(-w) = j f(t) sin (-w)t dt 

= -j 

= -X(w) 

-0) 

0 

f(t) sin wt dt 
-m 

MA 343 19 



F(-w) = R(-w)+i X(- w)  

= R(o)-iX(w) 

= F*(w) 1.w.w. 

m 

- - r j [R(w) + j X(w)] [coswt + i sinwt] dw 
2 R  -m 

1 "  - -  - 1 (R(w) coswt - X(w) sinwt)dw 
2 R  - w  

1 "  + i - [R(w) sinwt + X(w) coswt]dw 272 -m 

" 3  
WQUU 

1 -  fl(t) = - j [R(w) coswt -X(w)  sinwtldw 
2 R  -OD 

1 "  fz(t) = - 1 (R(w) sinwt + X(w) coswtldw 277 -00 

Y 

0'1 F(-w) = F*(w) &h 

R(-w) = R(u) IIW X(-W) = -X(W) 

(1.21) 

(1.22) 
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fZ(t) = 0 

9 [f(t)J = F(w) = R(w)+i X(w) 

07n (1.16) 111: (1.17) 

m 
R(w) = 1 f(t) COSWt dt (1.23) 

-m 

m 
X(w) = - f(t) sinwt dt 

-m 
(1.24) 

1 -  
2x -m 

1 '  

f(t) = - R(o)  coswt dw 

nio f(t) = - I R(w) coswt dw 
\ 

IWSlzdl f(t) l~Ud4f$lh~ flltl(1.23) %\I6 
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Olfl (1.21) $1 R(w) = 0 O:% 

1 -  f(t) = - - j X ( w )  sinwt dw 
2 R  -m 

1 0 ”  
R O  

= -- j X ( w )  sinwt dw 

m 
Oln (1.19) X(w) = - 1 f(t) sinwt dt 

H b  X(w) = -21, f(t) sinwt dt 

-m 

m 

1 0 ” -  f(t) = - j ( j f ( ~ ) e - ~ ~ ~ d x ]  eiot dw 
2R -m -m 
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eiw(t-x) 

I 

I W S l Z i l  = cosw(t 

im3i:wuu 

d.' 
i(t-x)w f(x)e . dxldw 

-m 

x) + i sinw(t - x) 

f(t) = - 1 J J f(x) [cosw(t - x) + i sinw(t - x)jdx d o  2R -m -00 

i o m  

- ] f(x) sinw(t -x)dx dw = 0 2R -m -m 
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(1.26) 

m 2 i o t  e-a(t +-) a dt 
-m 

= I  

m -02/4a -a[t +-I iw z 
F(w) = j e e 2a dt 

-m 

&(t+&) = y 
2a 

G d t  = dy 

24 MA 343 



1 -  
a -- 

= \r J e-y2 dy 

(1.27) 

4 m 

n IUO F,(o) = f(t) COSwt dt (1.28) 

F(t) = f(t) O < t < W  
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A y J h  F(w) = 2Fr(w) 

iinutii F(w) = 2Fc(w) RJIU (1.30) 

(1.29) 

(1.30) 

F(t) = f(t) O<t<m 

iinr F(t) = -f(ltl) - a < t < O  
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03 

F(w) = f(t) e-iwt dt -" 
0) 

= f(t) (coswt - i sinwt) dt -" 

0 

F(w) = -2ii f(t) sinwt dt 
0 

OD 

F,(w) = j, f(t) sinwt dt 

Y 

iwnrnrh F(w) = -2iF,(w) 

1 "  
2n -0) 

1 "  
2n -" 

f(t) = - j F(w) eiot dw 

= - F(w) (coswt + i sinwt) dw 

1 -  i "  
2n -PI 271 -- = - F(w) WSWt dw+-  F(w) S h u t  dw 

unun'i w i a u  - w  mlu (1.33) or'I4' 

0 

F(-w) = -2ij f(t) sin(-w)t dt 
0 

(1.33) 

(1.34) 

(1.35) 
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i "  
= - j (-  2i F.(w)) sinwt dw 

R O  

2 -  
= - j F,(w) sinwt dw 

R O  
91.fi.w. 

d 

0 
3, [e-at] = j e-m coswt dt = 11 

[e-"] = j-e-" sinwt dt = 12 rtnr 
0 

w "  e-m OD 

I r  = coswt.(-- ) lo -; jo sinwtdt 
a 

,-m oo 
IZ = sinwt ( -  ) I +-I e-" coswt dt a 0 a 0  

W 

a = -11 

(1.36) 

(1.37) 

(1.38) 

(1.39) 

( 1 . W  

(1.41) 
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3i at fl (t) + a2 f2 (t)J = a1 FI (a) + a2 Ft (w) (1.42) 

3 [ f ( t ) ]  = j f(t) e-iwt dt = F(o) 
-m 

0 1 "  
a -m 

Y[f(at)J = - J f(x) e%)' dx 

id~UU#Xd~$u (dummy variable) S d X  
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