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Limit of a sequence

( F e - We say that sequence {a,} converges to the limit L, and we write
S lim,, oo a, = L, if for every positive real number ¢ there exists an integer N
L‘ X4 ) (which may depend on €) such thatif n > N, then |a, — L| < €.

Theorem: I lim f{x) =L and a, = f(n), then lingoan = L.
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1. Find the limit of the sequence {a,}, where

(a) a, = Czsfg) (b) ap =n—vn?—4n  (c)a, = <Z i f) (d) an = :_7'1
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2. Let (a,) be the sequence given as follows.
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3. Find the limit of the sequence {a,}, where a,, = sin(mn).
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Bounded monotonic sequences converge

If the sequence [a,,}/is bounded abov® and is (ultimately) increasing, then
it converges. The same conclusion holds if {a,} is bounded below and is
(ultimately) decreasing.

4. Consider the sequence (a,) defined recursively as follows.

an—1

a1 =1, and a,, =1+ for all n > 2
e Je Show that a, < 2 for all n.
b) e Show that a, < a,y1 for all n.
c) o If exists, find the limit limy,_ o0 an.
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5. Let (a,) be the sequence defined recursively as follows.
a1 =1, ao =2 and a, = an_1 + a,_o foralln >3

You are given the fact that the sequence ( C‘Z—f) has a positive limit. Find the
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