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Given a matrix

T [ SR
A=l 2 4 -4
-2 -4 4|

(a). (10%) Find the eigenvalues and their corresponding eigenvectors of the matrix 4.

(b). (15%) Find the orthonormal basis for each eigenspace by using the Gram-Schmid
process.

& @]%ﬁ'erentlal Equatmn 30%) : .
(a}‘ (15%) Solve the following h(:-undary value pmblem

O'u(x,y)  O'ulxy) _,
5252 5% y?

@{x{@ﬂ{y{ﬂ

u(0,y)=0,u(a,y) =7, (constant) 0<y<b
BC.:{ du(xy)| _oduxy)| _,
a-.}/ ‘y={] a'y y=b

O<x<a

(b). (15%) Solve the following ordinary differential equation (ODE)
dxy"+2y+y =0

3. (Laplace Transforms 15%)
(15%) Solve the following initial value problems by using the Laplace Transformation.

| S sy

, ¥(0)=0, »'(0)=0

"+3y'+2y =
Ay {0 otherwise
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4, (Fourier Analysis 30%)

(a). (20%) Find the Fourier cneffiucnts ﬂf the pcrmd functmn f(x) deﬁned by

£ 0 {f—L{x{O _— I
X} = = -
Esinoxif 0<x<lL i @

(b). (10%) Find the Fourier transform of the function, J(x)= ¢ where a and b are

constants. The Fourier transform of a function, f{x), is defined by
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