Theorem 2

Thisis an expanded version of the proof given in Real Analysis by John Howie (pp 34)
and isintended to make the proof more accessible to students learning this subject. Any
mistakes are the fault of thiswebsite only.

Theorems stated without proof

Theorem 1:

Let a, beaconvergent sequence with limit . Then |a| is convergent with limit |o] .
See [1] pp 30 for proof.

Theorem 2:

Every convergent sequenceis bounded

Proof:

Let a, beasequence with limit & . Then by Theorem 1 we know that [a, | haslimit |¢] .
Thus we can say;

“an|—|aﬂ<g n> N
—e<la|-|o<e

—e+la|<la,|< e+]df D

Now the limit « of this sequence may or may not be the maximum or minimum of the
sequence. By (1) we know that for i =1.....N |a,| may take any value but for

i=N+1LN+2...,[a|<e+|o|. Thuswe can now state that using (1), and for all
nx1,

la,| < max{]al||a2| ...... ,|aN|,g+|a|}
showing that a, is bounded.

QED.
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