
Homework #1 
Due: Thursday, February 3, 2011 

 
1. Compute the following integrals: 
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where log(x) denotes the natural logarithm of x also known as ln(x), and 
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for a fixed parameter a>1. What happens for a=1 ? 
 

2. Consider the following function: 
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a. Is this function continuous on R (that is of class C0)? 
b. Is this function differentiable on R ? 
c. Is this function of class C1 (that is continuous, differentiable, and has 

continuous first derivative)? 
d. What is the largest integer k so that  f is of class Ck ? 

Note: A function is said of class Ck if it is k times differentiable, and the kth derivative 
is continuous. Thus a function is of class C0 if it is continuous; a function is of class 
C1 if it is continuous, differentiable, and has continuous first derivative; a function is 
of class C2 if it is continuous, differentiable, it first derivative is continuous, 
differentiable, and its second derivative is continuous. In general a function f is of 
class Ck if its derivative f’ is of class Ck-1. 
 
3. Consider the following functions: 
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Prove that f is differentiable but is not of class C1. (See above note) 
 
4. Recall Euler’s formula ݁௜ఏ ൌ cosሺߠሻ ൅  ሻ and the geometric series sumߠሺ݊݅ݏ݅

formula 

1 ൅ ݖ ൅ ଶݖ ൅⋯൅ ௡ݖ ൌ ଵି௭೙శభ

ଵି௭
. 

Solve the following equations where the unknown is θ: 
a. 1 ൅ ݁௜ఏ ൌ 0 , െ∞ ൏ ߠ ൏ ∞ 
b. 1 ൅ ݁௜ఏ ൅ ݁ଶ௜ఏ ൌ 0 , െ∞ ൏ ߠ ൏ ∞ 

 



c. 1 ൅ ݁௜ఏ ൅ ݁ଶ௜ఏ ൅ ݁ଷ௜ఏ ൌ 0 , െ∞ ൏ ߠ ൏ ∞ 
d. 1 ൅ ݁௜ఏ ൅ ݁ଶ௜ఏ ൅ ⋯൅ ݁௡௜ఏ ൌ 0 where n is a fixed positive integer and  

െ∞ ൏ ߠ ൏ ∞ 
 

 
 


