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Uniform Convergence of Series: The Weierstrass M-Test:  HW Problems 

 

For problems 1-6 determine where the series converges/diverges and 

where the series converges uniformly.  In each case show why your 

answer is correct. 

1.    ∑ (
𝑥

4
)

𝑛
∞
𝑛=1  

2.    ∑ 𝑛𝑒−𝑛𝑥∞
𝑛=1  

3.    ∑
1

𝑛(1+𝑥2)𝑛
∞
𝑛=1  

4.    ∑
cos[(2𝑛−1)𝑥]

(2𝑛−1)2
∞
𝑛=1  

5.  ∑
1

𝑛4+𝑥4
∞
𝑛=1  

6.    ∑
𝑥𝑛

𝑛2
∞
𝑛=1   . 

 

7.    For what values of 𝑎 does the series ∑ 𝑥𝑛𝑎𝑒−𝑛𝑥∞
𝑛=1  converge 

uniformly on 𝑥 ≥ 0. 

 

8.    Suppose that ∑ |𝑎𝑛| < ∞∞
𝑛=1  and ∑ |𝑏𝑛| < ∞∞

𝑛=1 .  Prove that 

∑ [𝑎𝑛 cos(𝑛𝑥) + 𝑏𝑛 sin(𝑛𝑥)]∞
𝑛=1  converges uniformly on ℝ. 

 

 


