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Give an example of each of the following, or show that no such example is possible.

a sequence with no convergent subsequences.

A ith gent sub

(b) A sequence (a,) such that (agr) converges to 1, (asg+1) converges to 3 and (agr+2) converges to 6.

(¢) A sequence (z,) such that the subsequence zs; converges to 3 and the subsequence x7j, converges to 7.
sequence that has subsequences that converge to every natural number n.
d) A that h b that t tural b

n(—1)"
n+1

Use subsequences to prove that the sequence x,, = diverges.

Prove that if the subsequences (agy) and (azg+1) both converge to the same limit a, then the sequence (a,,) converges
to a.

Use the result of Problem #3 to prove that the sequence z, = "tf;ll ) converges, and find its limit.
Let 21 = v2 and 2,41 =6 — 2|z, — 3|. Prove that (z,) has a subsequence that converges.

Let a1 =5 and apt1 = f%an + 4. Prove (a,) converges and find its limit.

Let 21 =1 and z,,4+1 = wsin(x,) for n > 1. Prove (x,) has a convergent subsequence.

Let z1 =1 and 2,41 = %zn(G — zp,). Prove that (z,) has a subsequence that converges.

Prove that every sequence has a monotone subsequence.

Prove that there exists a sequence that has subsequences that converge to every real number.
Define a; = 1 and a,, .1 = v/5 — 2a,,. Show that the sequence (a,) is contractive.

Let (x,) be a sequence of real numbers defined by

1
21 =100 =2, 2,0 = §(2xn+1 + ), foralln eN.
Show that (z,) is convergent and find its limit.

If 21 > 0 and 2,41 = (24 x,) ! for n > 1, show that the sequence (z,,) is contractive.



