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Theory

Theorem 1 (Arithemics of limits). Let {an}nen and {b,}nen be sequences (of real
numbers). Further let lim,, o ap, = A € R* and lim,,_,o, b, = B € R*. Then

(a) limy, o0 (an, +b,) = A+ B,
(b) limy, o0 (an - by) = A- B,

. an, _ A
(C) limy, 00 b . B

if the right sides are well defined.

Exercises

1. Write down a few first terms of the sequences, sketch the graph, find the limit.

: B | A _
(&) g n=o0 (¢) lim 5 =0 () g ton=co
im n? = 1 oo ()T
(b) nh_)rgon 00 (f) lim —— =0 (j) lim < =0
. B n—o0 \/n n—oo \ 2
(c) oo V1T (2) li_>m e = oo (k) lim 2" = o0
1 n—oo n—oo
(d) lim —=0 (h) lim e™™ =0 (1) lim n! =00
n—oo N n—oo n—o0

2. Find limits:
(a) (_1)71 /H (C) (_1)n
(b) (=1)"n A (d) cos(mn)v/n = lim (—=1)"v/n A

3. Find limits:

(a)

lim —n® +2n% —4
n—oo

Solution: Factor out the ”largest” term of the expression. The use the
Arithmetic of limits theorem (several times).

2 4 2 4
lim —n®4+2n%—4 = lim n® <—1 + = ) AL fim nd. lim (—1 + — - > 4L
n

n—o0 n—o0 nd n—soo Mmoo n® nd

2 4
lim n8-<lim —1+ lim — — lim > =o00(-140—-0)=—-c0

n—o0 n—o0 n—oon®  n—oond
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o242 —T
hm —_—
n—oo nd® — 6n2 + 4

Solution:
i 202 =T Lm0 g ) limasso(24 s~ gs)
n—oo n® —6n2+4 n—ooo n5(1—%+%) limnﬁw(l_%_k%)

Climy e 2+ limy oo 2 — limy o075 2400

2

limyee 1= limy oo 5 + limp oo 5 1—=0+0

. mP+n—5
lim 3
n—00 n° + 8
Solution:
5n?4+n—5 (24 -2%) 0+0-0
3/
. n
Solution:
y Vn? Vn2 1 i L 1
nLH;on+1_nLrgo n '1+%—nLH;O%‘1+%
AL . 1 lim,, oo 1 1
= lim —— - - : T =0 = 0.
n—=00 N limp 00 1 4 limp o0 = 1+0
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