3.1. SEQUENCES AND THEIR LIMITS

(4) lim (2%) —0.

PRrOOF. Given € > 0.
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Take K = max 1,[ n€]+1.
In2
—1Ine 1
Thenn > K — n > :>|——O‘<e.
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(5) Let z, =14+ (=1)". X =(0,2,0,2,...).
lim(x,,) does not exist.

PROOF. [We use contradiction.]

Suppose lim(x,) = x. Then,Ve> 0,3 K e N>=Vn > K, |z, —z| <e
In particular, fore=1, 3 K e N>V n > K, |z, — x| < 1.

0 —z| <1 formn odd
But :
2 —x| <1 formn even

so2=02—z+4z|<2—z|+z|<P2—z[+]z -0 <1+1=2

a contradiction.

Thus lim(z,,) does not exist.
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