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MAT 127 HW 1-5

1. PROBLEMS

. Suppose lim,, s a, = 1 and lim,, .. b, = —1. Find
lim (5a, — 8by,).
n—oo

. Determine if the sequence
ap = 30 n>1

is bounded and whether it is eventually monotone, increasing, or decreasing.

. Determine if the sequence

n

an:—‘,nZL
n!

converges and if it does find the limit.
Write the following sum in summation notation.

R
379 2781

. Write the first three partial sums Si, S5, 53 for the series having nth term a, =

2n + 1 starting with n = 1.

2. ANSWER KEY

13.
Bounded. Eventually decreasing.
Convergent. Limit is 0.

oo 1
En:OT

S1=3,5=8,5=15

3. SOLUTIONS

- limy, 00 (5ay, — 8by) = 5limy, o0 apn — 8limy, 00 by, = 5+ 8 = 13.
. Since for all n > 1 we have that 0 > 2 < 3", we see that 0 < a,, < 1. So the

sequence is bounded. Now consider

Ap+1 2-3" 1
= =—-<1.
an 2. 3ntl 3 <
Thus, apy1 < an-
5ntl 5 5" 5
an4+1 = CE) :n+1 'H:n+1 - Q.

Thus, a, is decreasing when n > 4. And we note a, > 0 for all n. Thus, a, is
convergent and call the limit L. Moreover,
5
Optl = —— * Gn.

n—+1
1
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So
. . 5
3 et = B
Thus,
L=0-L.
And we conclude L = 0.
4. We notice that
1 1 1 1 1 1 1 1 1 1
MR T TR U TR = A TN
Thus, this is the sum of the terms of sequence a,, = 3% where n > 0. Therefore, in
oo 1

summation notation we have %72 (=
5. S1=a1=3,5 =a14+a3=3+5=8,53=a1+axs+a3=3+5+7=15
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