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1(a) Define the following:

(i) z is an upper bound for A

(ii) z is a supremum of A

(iii) the Axiom of Completeness for R
(b) Prove that sup A4, if it exists, is unique.
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2(a) Define: (z,) is a Cauchy sequence.

(b) Prove that Cauchy sequences are bounded.

Tels fmplen ) & I/t feoall M

Left M= M/Mf/%/ RTINS WY ). 'S A 1 |

Myews Xl £ M P /A |
L AN heel Jeis wos shoon aluve
Smet Xl £ K] O AM
S N Gl o] €M by mlgu_
Ay

5y (k) i35 coamfemd o A M)

¥



Math 4433 ) Page 3

3(a) Define: (z,) converges to z.

(b) Suppose that (z,) — = and (y,) — y. Let (z,) be the sequence (1,1, 2, Y2, 3,3, - - .).
(i) Prove that if z = y then (2,) converges.

(i) Prove that if 2 # y then (z,) is not a Cauchy sequence. What can you then conclude?
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4. Do the following items exist? Give examples (with brief explanations) or say why not.

(i) A convergent series Y, ax such that ), |ax| diverges
(ii) A divergent series ), ax such that 3, |ax] converges
(i) A monotone sequence with no convergent subsequence

(iv) A sequence with no terms equal to natural numbers, but with subsequences converging to two
different natural numbers.

(v) A sequence with-ne-termsequal-tommtursl-numbers-but- with subsequences converging to all natural

numbers.
(vi) Sequences (a,) — a and (b,) — b such that a, > b, for all n and a }# b.

(vii) Sequences (a») — a and (b,) — b such that a, > b, for all n and a < b.
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