
m 
- - 1, - t f(t) e-'' dt 

- d2F(s) = L[( - t)Zf(t)] 
ds2 

nio 

rta: 

2d2F(s) 
ds', 

L[t2f(t)J = ( - I )  - 

L[t'f(t)l = (-  1) 3d3F(s) -j 
ds 

(2.22) 

(2.23) 
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d2L[sin 2tJ L(t'sin zt] = (-  1) - 
ds2 

12s'- 16 L[tz sin 2t] = - 
(s2 + 4)) 

m 
L(t cos t] = 1 (t cos t) e-'' dt 

0 

s'- 1 
(s' + 1)* 

= -  

I I L p ]  = I r n  F(s) ds t (2.25) 
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iJvi1 I'dnqujun 2-10 ~aunuyiIiln' 

f(t) = 1 -cos 3t 

m 
L[l -'OS 3t] = j L[1 -cos 3t] ds 

t S 

m 1 
= [lns-- In (s2+9)] I 2 S 

e-3t m 
Lf-1 = Is L[e-t-e-3t] ds 

t 
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s + l  - = In(-) 1 
s + 3  s 

1 
1 +- 

= In (l)-ln (3) s 

s +  - 
S 

= 0-In(-) s + l  

= In(-) s + 3  

s + 3  

S + l  

) e-st dt = In (3 jr ~ e-' ;e-3t nio 

In' s = oozja'  

0) e-t - e-3t dt = In $-I s + 3  Is = o = In 3 
I, t + I  
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1 .  

2. 

3 .  

4. 

5. 

6. 

I .  

8. 

9. 

10. 

l n ' o ~ ? u w o d ~ n ' , ~ a i , n S ~ ~ ~ n i s  (2.14) tinwail 

- s2 -2a2 1 1 .  Licosh' at) - 

- 2a2 12. L[sinhz at] - 

s(s2 - 4a2) 

s(sz - 4a2) 

a(s2 + 2a2) 
s4 + 4a4 

s3 

s4 + 4a4 

. 2a2s 15. L[sinh at sin at] = - 
s4 + 4a4 

a@ - 2a2) 
s4 + 4a4 

13. L(cosh at sin at] = 

14. L[cosh at cos at] = 

16. L[sinh at cos at) = 

MA 343 106 



.4 4 
9ltlu'o 17-22 WMltll3lldnJtlld?ll.Ir l~urll?al~~?nirlluuiJnHku'o ll-16 

17. L[cosh at cosh bt] 

18. L[sinh at sinh bt] 

19. L[cush at sin bt] 

20. L[cosh at cos bt] 

21. L[sinh at sin bt) 

22. L[sinh at c o s  bt] 

WMldldUldd 

23. L[t3 e-3'] 

24. L[(t + 2)' e'] 

25. 

26. 

27. L[e" sin2t] 

28. L[(1 + t  c ' ) ~ ]  

L[e" (3 sin 4t - 4 cos 4t)] 

L[e-' (3 sinh 2t - 5 cosh 2t] 

s '-s+l 
(2s + I)'(s - 1) 

e-l/s 

30. 0'1 L[f(t)] = - S 9 J M l  L[e'f(3t)] 

29. 0'1 L[f(t)] = W M l  L[f(Zt)] 
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12-5s 
2, s2+4  

s4+4s2+24 
5 S 

3) 

sZ - 2s + 4 
4, s (s2+4) 

3s - 20 
sz - 25 

5 )  

25 30 9 
6) +- s-4 s- 2  s 

2 2s 7) -+r 
s s + I 6  

scosb-a sinb 
a2 + s2 

8) 

s2-32 
9, s(s2-64)  

3s + -  72 12 4 10 
S S S+3 s2+25 s2+4 

10) 5-7+--- 

b(s2 + a2 + bZ 
17) ( ~ ' + a ' + b ~ ) - - 4 ~ ~ ~ ~  

b(s2 + a'+ b2 
19) (s2 + a2 + b2)' - :a's2 

2abs 
21) (s2 + a'+ b2)' -4a2s2 

6 23) - 
(8 + 314 

4s' -4s + 2 
(s - 1)3 

24) 

20 - 4s 
25) sZ-4s+20 

1-5s 
26) s2+2s-3 

L 
27) (s+1)  (s2+2s+5) 

1 3 6  6 28) -+-- +- 
s ( s + ~ ) z  (s+2)3 (s+3)4 

s2 - 2s + 4 
29) 4(s + 1)2(s - 2) 

-3 - 
30) 5; 
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O="J0='i 
P _- - IP np - m 
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11. L[t (3 sin 2t - 2  cos 2t)] 

12. L[t%OS t] 

13. L[t3cos t] 

3 14. oJlIn'+l4?'1 te-31 sin t dt = - 
0 50 

m 

I e2' - 1 15. L[- t 

1 e-3f sin 2t 16. L[ 

sinh t 
t 

17. L[-] 

20. I.a'wao1nu'o (18) unw4i1 

m e-31 - e-61 

dt = In 2 
10 t 

dt cos 6t - cos 4t 21. 94n1n'iuo;r j 
0 t 

n dt =-  
sin% 

10 t2 2 
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fiinauiiuui3nni 2.2 

4 
3, (sZ+6s+13)* 

1 1 s + 3  5) scot- (7) 

8 +12s - 2s’ 
(s’+4)’ 

2s’ - 6s 12) - 
(s’ + 1)’ 

6s‘- 36s’ + 6 
13) (s2+ I)‘ 

S 15) In (-) s- 2 

1 s+3 16) cot- ( T )  

110 MA 343 



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

a 

e-S' m 
= -  - I  

S a  

s > o - _  - 
S 

(2.27) 
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4 
fdt) 

3 -  - 
I 
I 
I 
I 

I I 
I I 
I I 
I I 
I I 

1 -  I 
I I 
I 
I I I 
I I 
I 

a 2a 3a 

2 -  

I 
I 

I 
I 

I 

* t  0 

p l 2 . 2  Jd2.9 

fi(t) = u(t-a)--(t-b) a > O  (2.28) 
4 dunautiiniuu (square wave) rznii4 aiiazb 9211 2.2 vfuzd 

i i lu&fiu~~ s 4u 9111 2.3 I ~ ~ t u n u ~ r ~ ~ i ~ u u o ~ n i r i i ~ a . m i J a i r r m =  (2.27) OZIRY 
fZ(t) = u(t - a) + u(t - 2a) + u(t - 3a) a > 0 

1 L[f ( t ) )  = -(l+c-"+e-+e-"+...) 
S 

(2.30) 
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- 
I I I I I 
I I 

I I I I 
I I ! I I I 

I I i -  I I I 
I I I I I I *-t  
I "I 38' I 4 4  k w -a I 0 

L [ f(t) J = l ( 1  -2c."+2e-m-2e-*+...) 
S 

j, f(t) eq dt 
L [ f(t) I = (2.32) 
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L [ f(t) ] = j m  f(t) e-*' dt 
0 

2a 3a 

0 a Za 
= j' f(t) e-S' dt + f(t) e-" dt + j f(t) e-" dt + . .. 

L f(t) ) = la f(T) e-sT dT + f(T +a) e-av+a) dT 
0 0 

+ la f(T + 2a) e-sv+za) dT + . . . 
0 

= la f(T) e-sT dT + e-" la f(T + a) e-'' dT 
0 0 

+ e-2as ia f(T + 2a) e-" dT + . . . 
0 

L [ f(t) ] = la f(t) e-sT dT + e-as f f(T) e-"' dT 
0 0 

+ e-Zas a f(T) e-sT dT + . . . 
0 

= (1 + e-= + e-zas + . . .) la f(T) e-sT dT 
0 

~ ~ n ~ U l 5 U l ~ d i ~ l l ~ U D ~ U d  

a, ar, ar2, ..., ar", ... 

114 

(2.33) 

- 
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1 1 +e-L6+e-2ar+... = - 
1 -e-" 

itnun'i (2.35) lu (2.33) o : ! l  

I .  

0 

- 1 . -  

(2.35) 

I 

) t  
b 2b 

9.BI.W. 
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