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TEE=A%E (Fourier & Laplace transform) 13:00-16:00 June 18, 2014

P 20146 18P % By
1. Define f xg = j f(u)g(t—u)du (convolution) fog= J. f(u)g(t+u)du (correlation)
. ) ) 1,0<u<r sin(u) ,0<u<r

f(u)= -
Given f(u) and g(u) function, f(u) {O otherwise g(u) {0 otherwise
f(u) g(u)
A
1 1
- > u i p- > u

(@) Plot g(-u) versus U.(2%) g f(u) B f (-u) &Y Fourier transform, Fi& A [AIRE{4? (6%)

(b) Plot g(t-u) versus U for (1) t<0 (2) O<t<z (3) t>7x (6%)

(c)Find (1) h(t)=f=*g (2) ct)=fog (10%)

(d)Find (1) H@=7[h®)] (@ Cl@)=7[ct)] ,EHr 7[f(t)]=I:f(t)e_iwtdt =F(w) (10%)
(e) #Hafem f=g Bl gxf ZHRRGEGFHHELE) (%)

(f) Fataw fog B gof FHA—H% > FHRIHERIE A (3%)

(9) it 7 7 [g® IMVE (2%)

2. Fourier transform Eid Laplace transform {a[EEAH[E(2%) » {A[EEAR[E](2%) - HER AR -

3. Convolution and correlation f(u) g(u)
Given f(u) and g(u) function, 1
e’ ,u>0 _|1,0<u<1 N
) _{0 , otherwise and g(u) _{0 , otherwise ! ° 1
» U =) U
1
(@ Find (1) g=f (2) f*g (10%) ‘
(b) Find (1) gof (2) fog (10%)
f(t)
AFEL[T@)]=F(s) - 5 F(s) [0 MFIE0M4E (15%)
(8) L[ f']=sF(s)- £(0) ., a1l L[f"]="2 ;
@ - t
(b) L(I f (z‘)dr] =? f (t)
0
(c) #5 F(s) A= (1) e f (t) 7Y Laplace transform
1 2) T o2 3 t
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5.57 B — iy ki Laplace transform » /3 i SRS HIE LEA -
(FBEBFA L LIRS EE - BEFEE D) (10%)
i%_'
f(t) | pat) | p2(t) | pa(t) | pa(t) | ps(t) | pe(t) | pr(t) | Pa(t) | Pa(t) | Pro(t)
F(s)

| Time function, f(t)

p(M=1  p,(M)=cost) p,(t)=sint) p,()=tcost)  ps(t)=tsin(t)
P =€ p,(t)=cosh(t) p,(t)=sinh(t) p,(t)=tcosh(t)  py,(t) =tsinh(t)

Hint: cosh(t) = %(et +e), sinh(t) = % (e' —e™).

[ s function, F(s) |

=
1 S s 1
= 2 3 4
(1)5 ()sz+1 ()52—1 ()sz+1
1 1 s? -1 S
L ST g —>
©) s -1 ©) s—1 () (s? +1)* ® (s*+1)°
2s s?+1 s 2s

9 2 > e 1) ——— 12) —=>

© (s* +1)? 10) (s> -1? () (s* -1)° (12 (s> -1?
6. [ Laplace transform K& (5%) 9‘(:)

yt)+y®=0,y(0)=1
1

7. y®+yMt)=9g(t) ,y(0)=0
(1) LA -E2HE ODE [y )32 K B Fe 2t (5%) L
(2) FEIKE MBI R REL 9,() » 9,() K g(t) Z¥ERY Laplace transform. (6%)

9,(t) g,(t) g(t)

A A {L
1 1 1
» 1 » t » 1
1 1 1

(3) #%H Laplace transform J B A/ A5 HIoK Fif ODE Zfig  (10%)
AR AR AR EIH S 3 KBS RA[IRR (5%)

8 b T B TR TS HAERNER  FEMIEEE AR TR
SR RSB L2 AL -
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