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Question 2

Homework 4
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Homework 4
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Question 4

Homework 4

@ -

=+tA
Ol t\\—\—):nSY\ AinenNgenca —o e, v M=o,
564\@ st. M RS Sn>MN\, m

Q enswwers tnMl Sine M wab
an\ovha , Yhis oL “%’bn:&m ,

[Coe 2 o N

P
e -

Bu theoeeo ’G(b\«\ c\ags) BRES PN » S
C 1 ensused \\c*h —t =% D, B%SWW\

/F(bmc_\g,gs, \\q\mt'\f\-— — oD .

(Cne 3| i su=s, v s€R

Fix €20, Since S ConVen *(’oS)
Hare existe N st MmPN en€unen

’*00 [Ne)

lon-s) <€

p-w24-hw4-06 - problem v2



Question 4 — continued

Homework 4
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Question 4 — continued
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Question 4 — continued

Homework 4
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Question 5

Homework 4

Choose a so that max{L,0} < a < 1. Since |sp+1/sn| — L and a — L > 0, there is an integer N > 1
such that

s
n>N = ‘ i L‘ <a-—L.
Sn
Consequently, |s,11/sn| < a, and hence
[$nt1| < alsy| (n> N).
We prove by induction that
|sul <a" " Ysyial  (n2 N +1).

For n = N + 1, this is equality. If the inequality holds for some n > N + 1, then
[sntl < alsal < a(a™ N snia]) = @ Vs pal,

which is the desired inequality for n + 1.

Since 0 < a < 1, we have a” VY syy1| — 0. Given ¢ > 0, choose N; > N + 1 such that
a” N Ysyi1| < € for all n > Ni. Then
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Thus s, — 0.
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Homework 4
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Question 6 — continued

Homework 4
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Question 7

Homework 4
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Question 7 — continued

Homework 4
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Question 8

Homework 4
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Question 9

Homework 4

Write ¢ = limy, 4 o0 Sn.

If / € R, the constant sequence with value k converges to k. The product limit theorem therefore
gives

lim ks, = k.

n—+4oo

If &k = 0, the sequence ks, is identically zero, so its limit is 0. This agrees with the stated convention
even when ¢ = +o0.

It remains to consider k # 0 and £ = +oc.
If { = 400, fix M > 0. There exists N such that

M
n>N — sn>m.

If £ > 0, this implies ks,, > M, proving ks, — +oo. If k¥ < 0, multiplying reverses the inequality
and gives ks, < —M, proving ks, — —o0.

If { = —o0, fix M > 0. There exists N such that

=

n>N = 5,<-—

&

If k£ > 0, this implies ks, < —M, proving ks,, — —oc. If k < 0, multiplying reverses the inequality
and gives ks, > M, proving ks, — +00.

These cases establish the result with all the stated conventions.
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Question 1

Practice Midterm 1
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Question 1 — continued

Practice Midterm 1
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Question 2
Practice Midterm 1
(a) Quotient theorem

Suppose x, — x and y, — y, where x,y € R and y # 0. Then y,, # 0 for all sufficiently large n,
and

. Ty T
lim — = —.
(b) The limit of cn™ + d
Let M > 0 and choose Mald
N > max {1, |+—|||} .
c

Since m is a positive integer, n > N implies n™ > n.

If ¢ > 0, then for n > N,
en™ +d>en—|d > M.

By the definition of divergence to +oo, this proves en™ + d — +oo.
If ¢ < 0, then for n > N,
en™+d<en+|d =—|eln+|d < —M.

By the definition of divergence to —oo, this proves en™ + d — —.

(c) The denominator is eventually nonzero

By part (b), if ¢ > 0, then en™ + d > 1 for all sufficiently large n. If ¢ < 0, then en™ 4+ d < —1 for
all sufficiently large n. In either case, en™ + d # 0 for all sufficiently large n.

(d) The cases k < m and k=m

For all sufficiently large n, divide the numerator and denominator by n™:
an® +b B an®=m 4 b/n™
enm4+d  c4d/nm

Since m > 1, we have b/n™ — 0 and d/n™ — 0, so the denominator on the right converges to
c#0.
If k < m, then n*~™ = 1/n™% — 0, so the numerator converges to 0. By the quotient theorem,

k
lim 00

nsoo en™ +d - ¢
If kK = m, then n*~™ = 1, so the numerator converges to a. By the quotient theorem,
an® + b _a

Im — = —.
n—oo cn™ + d c
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Question 3

Practice Midterm 1
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Question 3 — continued

Practice Midterm 1
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Question 4

Practice Midterm 1

0

@) (i \ no , guj(éw =t

|l\ \8()) y\ﬁ((ﬂ O
2 @

(@

p-e392c7cdd124 - problem v1



