Mathematics 2000: Assignment #1, Winter 2004

Answers
1. Find the first 5 terms of following sequences.
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2. Find a formula for the general term a, of the following sequences, assuming that the
pattern of the first few terms continues.
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3. Determine if the following sequences converge or diverge. Find the limit of convergent
sequences.

a) a, = 3 Diverges to oo
3
b) b, = n_‘ Converges to 0.
n!
271
c) ¢ =(—1)"= 1 Diverges. Limit does not exist.
n
2
1
d) b, = 77:1;; . Converges to 1/7.

Diverges to oo.

f) a, = sin Converges to sin 1.
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g) ¢p = CES] Converges to 0.
h) a, = arctan (—2n) Converges to —m/2.
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i) b, = n(2z) Converges to 1/2.
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4. Determine whether the following sequences are increasing, decreasing, or not monotonic.
Which ones are bounded? Do they have a limit?

a) a, = ) =2(-1)". It is bounded, non-monotonic and does not have a limit.
cos(mn
-1
b, = n 1 It is bounded, monotonic (increasing) and has limit 1.
n

¢) ¢, =sin(mn) = 0. This is a constant sequence. Thus it is bounded and has limit 0.

5. Find the limit of the sequence defined by

1
1+a,

ap =1, app1 =

limit= (v/5 — 1)/2

Bonus Problem Identify if each of the following statements is true or false. Explain why.
Give an example.

1) If a sequence if bounded then it has a limit. False

2) If a sequence has a limit then it is bounded.True

3) If a sequence is monotonic then it is bounded.False

4) If a sequence is monotonic then it is convergent.False
5) If a sequence is both monotonic and bounded then it must have a limit.True
6) If a sequence is convergent then it must be monotonic.False

7) If a sequence {a,}, n > 1 is convergent then the sequence {1/a,}, n > 1 is diver-
gent.False



