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1. Prove the following equalities. (20 points) 

2. Solve the following equations for y(x). (20 points) 

(a) (1 + y)dx+ (1-x)dy = 0 

(b) x dy = 2x+3y 
dx 

3. Consider the matrix [~ : n (20 points) 

(a) Find the eigenvalues. 

(b) Find the corresponding orthonormal eigenvectors. 

(c) Compare the sum of the eigenvalues and the sum of the diagonal elements. 

4. (15 points) 

(a) Expand ln(1 + x) as an infinite series for -1 < x ~ 1. 

(b) Given the Riemann zeta function s(2) = fn-2 = 1C
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I calculate f ln(l+x) dx. 
n=l 6 ° X 

5. Consider the periodic function f(x) = (15 points) {
X, 0 < X<TC 

-x, -TC<x<O 

(a) Represent f(x) by a Fourier series. 

00 1 
(b) Use the result of (a) to calculate L 
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n=l (2n-1) 

00 
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6. Use the generating function e<xl
2
)(t-llt) = L Jn (x)t" to show that Bessel function J" (x) has odd or even 

n=-oo 

parity according to whether n is odd or even, namely, J" (x) = ( -1r J" ( -x) (10 points) 


