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(a) Construct the True/False table for (PA ~ Q) — (Q V P)
(b) Write down the negation of the following statements

i. VeaN(x,e€) such that N(z,e) N A # @

ii. If today is monday it is raining.
(c) State DeMorgan's Laws for logical statements and for sets.

(d) Define equivalence relation. Define sequence {x,} ~ sequence {b,} means

limy, ,o0(an — by) — 0. Is ~ an equivalence relation?

(e) Define partial order and state Zorn's Lemma. Define well ordered and total or

linear order.

(a) Define what it means for two sets to have the same cardinal number. Prove that

the set of subsets of N has the same cardinal number as II3°{0, 1}.

(b) State the Schroeder-Bernstein Theorem and Cantor's Theorem. Prove the Schroeder-

Bernstein Theorem.

(a) Prove that the greatest lower bound of a bounded set is a limit point of that set.
Prove that the greatest lower bound of an open bounded set is not a member of

the set. Prove that R and @ are the only subsets of R that are open and closed.

(b) Prove that any subset of R has the property that every open covering has a finite

subcover if and only if it is closed and bounded.

(c) Prove that the intersection of any collection of closed sets is closed.

(a) Prove that f: R — R is continuous if and only if the inverse image of every open
set is open.

(b) Prove that the continuous image of any compact set is compact. Hence deduce

the extreme value theorem.

(c) Define what it means for a subset of R to be connected. Given that the only
subsets of R that are both open and closed are R and the empty set, prove that R
is connected. Prove that the continous image of any connected set is connected.

Hence or otherwise prove that every interval is connected.
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