Squeeze Theorem for Sequences

If lima, =L, limb, =L,andforalln, a, <c, <b,,
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then limc, = L.
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Proof:

Lete > 0. Since lim a, = L, there exists M; > 0 such that if n > M,
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then |a, — L | < e. Thatis,if n > M, then L —e <a, < L+e.
Since lim b, = L, there exists M, > 0 such that if n > M,,
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then | b, — L | < e. Thatis, if n > M,, then L —e <b, <L +e¢.

Let M = max{My, M>}. Now if n > M, we have
L—-e<a, <c,<b,<L+e€.S0, ifn>M,then L—e<c, <L +e
Thatis, ifn > M, |c, — L | < e. Hence limc, =L.
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