Math 3974 Problem Seminar Homework 5

Due Monday, March 25th

Problem 1 (3pts). Let {a,} be a sequence of real numbers satisfying

1 1
a, = - L on=1,2,34,....
I —apn1 1+app

Find lim a,.
n—o0

Problem 2 (2pts). Let {a,} be a sequence of real numbers defined by a; = 2 and

2a,,
az —1

p4+1 =

Prove that the sequence does not terminate, that is, a,, is well defined for all positive integers

n.

Problem 3 (4pts). Give an example of a bounded sequence {a,} that does not converge
but for which we have

(Gpy1 —an) =0 as n — oo.

Problem 4 (1pt 4+ 1pt). Prove that the following series are convergent and evaluate them

@ Y 0 Yo

Problem 5 (4pts; A-4, 1999). Evaluate the series

Z Z 3m(n3m +m3n)’

m=1 n=1

Problem 6 (2pts). Evaluate the series

ik3+6k¢2+11k+5
< (k +3)!



Problem 7 (2pts). Let F, be a Fibonacci sequence, that is,
Flzl, ngl, Fn: n71+Fn727 77,23,4,....

Evaluate the series .
n=2

n+1Fn 1

Problem 8 (1pts). Let {a,} be a sequence of positive real numbers. Prove that if the

oo
D a

n=1

series

converges then so does the series

>
n=1
Problem 9 (1pts). Let {a,} be a sequence of real numbers defined by a; = 1 and

Qn
Api1 = , n=23,....
1+ na,

Prove that the series -
> an
n=1

is convergent.



