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1. Given a nonhomogeneous equation 

y" + p(x )y' + q(x )y = r(x), r(x) =F 0 (1) 

and its corresponding homogenous equation 

y" + p(x)y' + q(x)y = 0 (2) 

Prove that the sum of a solution of Eq. (1) and a solution of Eq. (2) is a solution of Eq. (1). (10 %) 

2. Let f(x) be a periodic function of period 2tr. Prove that f(x) can be represented by the trigonometric 

series: (15%) 

where 

00 

f(x) = a0 + L:(an cosnx+bn sinnx) 
n=l 

1 ;r 

a0 =-ff(x)dx, 
2Jr 

-;r 

1 ;r 

an=- f f(x)cosnxdx, n = 1, 2, ... 
Jr -;r 

bn = _!. J f(x)sin nxdx, n = 1, 2, .. · 
Jr -;r 

3. Find the Fourier series of the function (10%) 

{

0 , if - 2 < X < -1 

f(x) = k, if -1 < x < 1 

0, if 1 <X< 2 

4. Show that the vector set V is linearly independent. (10 %) 

5. Let T(xPxJ=(3x1 +x2 ,5x1 +7x2,x1 +3xz}. 

(a) Show that Tis a one-to-one linear transformation. (5 %) 

(b) Does T map R2 onto R3? (show the details) (5 %) 
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6. Let b, = [ -
1

9l b 2 = [ =~l c, = [ _
1

4
l c2 = [ _J

5
J. and consider the bases for R

2 
given by B = [b,,b,] 

and C = [cPcJ. Find the change-of-coordinates matrix from B to C. (10 %) 

7. (a) Diagonalize matrix A, that is, find an invertible matrix Panda diagonal matrix D such that A=PDP-1
. 

(15 %) 

(b) Explain the purpose of matrix diagonalization. (5 %) 

8. Find a least-squares solution of the inconsistent system Ax= b for (15 %) 
1 3 5 3 

1 1 0 5 
A= and b= 

1 1 2 7 

1 3 3 -3 


