
2b b 2b 

0 0 b 
f(t) e-" dt = j e-" dt + J (-  1) e-" dt 

g s t  b 2b = - _  
S lo+; 'b 

S 

= -tanh(-) 1 bs 
S 2 

bs ebs/2 - e-bs/2 
lW51:dI sinh(-) = 

2 2 

bs eba/2 + e-bs/2 
cash (-) = 

2 2 

sin h (k) 

cos h (k) 
r. bs 2 

2 

IW5l:n:UU tanh (-) = 
2 
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L [ f(t) J = - ' [ f(t) e-" dt J 
-e-2ns 0 

271 

0 . O  n 
f(t) e-" dt = I n  sin t e-" dt + 12" (0) e-" dt 

In' u = sin t dv = e-" dt 

e-sl 
du = cost  dt v = -- 

S 

n 1 "  n e-Sl I sinte-"dt = s i n t (  -- ) I  + - j  coste-"dt 
0 s 0 s o  

= l I n c o s  t e'" dt 
s o  

auii,flsplCin:d?ud"n;4 
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a; u = c o s t  dv = e-" dt 

-I1 
du = - s i n t d t  v = -5  

S 

-81 7[ I n  sin t e-S' dt = - 1 [ cos t ( - ) I - 11" sin t e-S' dt 1 
0 S s 0 s o  

(1 + e-ns) - J" sin t e-'' dt = 
0 s2+  1 
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t O c t c a  

- t+2a  a < t  c 2 a  
f(t) = [ 

2a 2a 

0 0 a 
I f(t) e-" dt = la (ti e-" dt + J (-  t + 2a) e-" dt 

Za 2a 
= j a t e -S 'd t - j  t e -S 'd t+2a I  e-"dt 

0 a a 

u = t  dv = e-" dt 

2a f(t)e-"dt = [ t (  -5') I i + f c d t ]  
0 0 s  

2a 2a --*I e-st 2a 

a a a  S a  
- [ t (  - T ) l  + I  - d t ] + 2 a (  - - ) I  
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L ( f(t -a) u(t -a) ) = e-as F(S) (2.36) a > O  

m 

0 
L ( f(t - a) u(t - a) ] = j f(t - a) u(t - a) e-" dt 

= la f(t -a) u(t - a) e-'' dt + 1 m f(t - a) u(t -a) e-" dt 
0 a 

0 t < a  

t > a  
llpi u(t-a) = [ 
< d U  

L [ f(t-a) u(t-a) ] = I 0 f(t - a )  (1) e-" dt 

a 

1; t- a  = x 

t = x+a  

dt = dx 

0 L [ f(t -a) u(t - a) ] = f(x) e-*('*.) dx 
0 

m 

0 
= e-sa j f(x) e-" dx 

L [ f(t - a) u(t - a) ] = e-- f(t) e-"' dt 
0 
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= e-as L [ f(t) J 

= e-as F(s) c1I.m.n. 

6 X h d  2.20 O W l d l V O . 3  L [ sin a(t - b) u(t - b) ] 

?hi1 IGnqrrjun 2-12 

L [sin a(t -b) u(t-b)] = e-bs L [sin at 1 

ae-bs 
s2 + a2 

- -  - 

L [ cos(t - 1) u(t - 1) J = e-' L [ cos t 1 

(2.37) 

m 
L [ f(t) u(t - a) ] = f(t) u(t - a) e-'' dt 

0 

m 
= 1; f(t) u(t - a) e"' dt + 1 f(t) u(t -a) e-" dt 

a 
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m 

0 
= e-ar f(x+a) e-rx dx 

ca 
= e-ns I f(t + a) e-” dt 

0 

t2 + 4t +4 1 

= e-2s (;;;.+-+-) 2’ 4 4 
s2 s 

-2r (2 + 4s + 4s2) 

= 3 (1+2s+2s2) 

= e  
53 

2e-ZS 
S 

- 1  

0 0 0  
L[I f f ( t -x )g (x )dxJ  = [ j  f(t-x)g(x)dx]e-”dt (2.39) 

1 t > X  

0 t < X  
u(t-x) = 
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f(t-x) g(x) t > x 

0 t < X  
f(t -x) g(x) u(t -x) = [ 

w w  
L [ (f(t -x) g(x) dx J = j [ j f(t -x) g(x) u(t -x) dx ] e-st dt 

0 0  

nn'uo'w~uvo.raw~rn.rP1 

t m m 

L[jo f(t -x) g(x) dx]  = j g(x) [j f(t -x) u(t -x) e-*t dt] dx 
0 0 

m x 

= j g(x) [jof(t -x) u(t - x) e-"' dt 
0 

m 
+ j f(t - x) u(t - x) e-" dt] dx 

X 

m W 

= g(x) j f(t -x) e-st dt dx (2.40) 0 X 

1; t- x  = y 

* 

t = x + y  

dt = dy 
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= F(s) G(s) 
pII.pI.w. 

(2.41) 
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t*t*t = [t*tj*t 

t*t = I' x(t-x) dx 
0 

tX2 x3 = [ -  - - I  I 
2 3 0  

t3 

* x3 

1 tX4 xs 

t*t*t = -*t 
6 

= - ( t -X)dx 0 6  

= ~ 1 ~ - 3 I l o  

= - [ - - - I  1 t5 t5 
6 4  5 

t5 
- 120 
- -  
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t 

b h  

0 

-b 

b k  - I 
I I I I 

4 

I 1- 
I I I 

I I 
I I I 

I 
I I 
I I 

I 

I 

a 
t ": 3a I 4a 5a 6; ' 

I I 
I I 
1 

I 
I 

I i - - 8- 

1 I I i I I 
a 

- t  
2a 3a 4a 5a 6a 0 

I 
I I I 

a 
t 

bt[y 
2a 3a 4a 5a 0 

Jd2.9 
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a 0 3a 4a Sa 6a 
t 

yzL/2.12 

t 

-a - 

Jd2.13 
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(9) f(t) = tZ  O<t<2  

(11 )  f(t) = 1; (t - u ) ~  sin u du 

(12) f(t) = 1, e-('-"' cos 2u du 

(13) f(t) = 

I 

(t -u)' us du 

(14) f(t) = 1; sin h4(t - u) cosh 5u du 

(15) f(t) = e""-") uI9 du 
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1) b[u(t)-u(t -a) +u(t -2a)-u(t - 3a)+ ...I ; b 
s( 1 t e-as) 

b( 1 - e-ar) 
S ( I +  e-2as) 

3) b(u(t) - u(t -a) - u(t -2a) + u(t - 3a) + u(t -4a)- ...I ; 

S 

12) (s + 1 )  (s2+ 4) 

4s 
(S2 - 25) (s’ - 16) 

14) 

MA 343 129 



sint  O<t<n 

0 t > n  
( 1 )  tY7 f(t) = I 

c o s t  O<t<n 
(2) 0'1 f(t) = I 

sin t t > n  

n 
f 

5 sin 3 (t - -) 4 
(5) 0'1 f(t) = I 

n 
0 .t <z 

o~nlfi1uo.r L[f(t)) 

(n) L(sin h (2t) cos 2t] 

(U) L[cos h (2t) cos 2tJ 

o J i i H @ d i  L[e@ f@)] = - F (- ) 
1 s-a 

(8) 
. I )  B B  
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f(t) 
b 

t a 3a 

Jd2.15 

1-cos t A SZ )e-"dt  = - - s l n ( - ) + 2 t a n - ' s  
2 s2+ 1 

(") I, ( tZ 

(12) oJIlnm.li1 

sin h(t) sin t -fit A t e d t = T  
I0 
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48 
4, 

(s2 - 36) (s2 - 4) 

- IIS  a- e 
5, XT 

1 
1 sz+2s+5 6)  -In ( 
4 (s + 1)2 

132 




