Math 4001-5001: HW2

Due Friday, 9/13/2019

Problem 2.1
Discuss the convergence or divergence of the following series (you can assume all the series start at n = 1):

_ 1
a. Y Qn, an = 11

1
b. > an, an = 115

1
C. D Gn, Gn = g7

1
d. > an, an = 555

Problem 2.2
Suppose the series Y ¢, and ) d,, converge to the same value s. Show that if

N N N
ch < Zan < Zdru
n=1 n=1 n=1

for all N > 1, then the series > a, also converges, and it converges to s.

Problem 2.3
If the a, form a nonincreasing sequence of nonnegative numbers, i.e., a, > ap+1 > 0, and d is a fixed nat-
ural number such that d > 1, show that Y ° | a, converges if and only if the series Y 7 d*ag converges.

Problem 2.4
Let I3 be the set of real valued sequences {x,} such that Y 7, |x,| is convergent, and Iz be the set of real
valued sequences {z,} such that Y °°° (x,)? is convergent, i.e.,

I = {{xn} CR: Z|xn| < oo}
n=1
ly = {{xn} CR: i(mn)Q < oo}

n=1

Show {1 C Is.



