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1. The Fourier series of a function f(x) with period 2L is given by

- nr . nw
a, +Z(a,, cos—x+b, sm-——xJ
L L

n=l

where
1
a =Zflf(x)dx
1
a, =Zﬂf(x)cos%“-dx, n=12A

1 . hmx
b, =—ifo(x)sdex, n=12A

(a) Find the Fourier series of the function

f)=p (~z<x<n) and flx+22)=f(x), forallx

(b) Find the sum of 144+ -+ L A (20%)
9725 29

2. Given the matrix

31 -1
A={2 2 -1
22 0

Find a matrix S such that S 4S = B, where Bis a diagonal matrix with eigenvalues of A

on the diagonal. (20%)

3. (2) Compute the convolution A(x) of f (x)and g(x).
1 if —a<x<a

f(x)=g(x)= {0 x> a

(b) Use the convolution theorem that A)=F (A)* G(1)and the concept of the inverse
sin A

Fourier transform to evaluate f ( T)z di (20%)
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[1] #Xtra 2 BB fQRRBBMANTBZHE (o) Al HRBE X2
ST f(x) B ERZAX TS SRR TELESNTE FOEAY
THEERAP) -
[2] 8 EagIRA[1]FAAER MMM EMAK  FHIRLALTRIERH LM F X
REON x FZfl ) B ERAFKMAUBRBHAMZ LS -

f0)
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5. TRATTATARRZHEMMABC)  EXFARZIELBRTARA—HTLA
BEd—FRAFARBREZGHSAE - FHLET 7 B
[1] ##& =L QR 5 7 KM & (Accuracy) & £ 8k & (Precision) i &R F HEF| 2 °
2] CEERBRCHRTHMRENSBOSMEREIFRNALMTERURLEZLE-
[3] #ib&® ¥ (Covariance) & 48 B #£( Correlation)Z # & -
[4] #*¥L%7 & 164 i (Unbiased estimator) 2 € & -
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