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L f(t)
Fourier integral A Fourier transform
‘— At®)=]" fmedt=F(w)
R} 1 >t Hilbert transform
1 f(u
AT au=HE

2, O<t<l1

., decompose f(t) = f (t)+ f,(t) andplot f (t) and f, (t). (5%)
0, otherwise

(1) Given f(t):{
(2) Find Fq(@)=A f,() and F, (@) =A T, (1)). (5%)

(3) Find AA f.(1))) and 7 (7 (Fy (). (5%)

(4) Given sgn(t)={_1’1 :Zg S(w) =Asgn(t))

Find #(F; (@) *S(w)) =? (5%)
Is it right that A sgn(-t) )=S" (@) ? (*,conjugate) (5%)

(5) Given the convolution, we have h(t) = f (t)* f_(t) =f f,(u)f,(t—u)du. Find h(0)=? (5%)

Given the correlation, we have h_(t) = f,(t)® f (t) = f f (u)f,(u+t)du. Find h (0)=? (5%)

(6) Find f,(t)* f,(t), isitan even function ? (10%)
(7) Find f_ (t)® f_(t), isitan even function ? (10%)
(8) Determine A f,(t)® f_(t)) and A f,(t)* f,(t)), what is the relation between (6) and (7). (15%)

©) Find [ sin(@)do =2 (5%)
W

Fourier series
Choosing a period of 2 for f(t)= f(t+2),

(1) Express the function in terms of real Fourier series (5%) and complex Fourier series (5%).
(2) How to calculate f'(t) interms of series form ? (5%)

Polar coordinate

Given u(x,y)=Inyx*+y? =In(r), please find Vu(x,y).

o%u o’
1) Vau(x, =— +—=2 (5%
(1) (x,y) oy (5%)
62 1ou 1 d%
2) V L B L 1
(2) Viu(x,y)= ( r8r+r2802) (5%)

where r’> =x*+y* and @ =tan"'(y/Xx)
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