— i ~0Q—>5~P=P—>(Q What is this calledz7 |

M ﬂ ( ( (Q [1_4 ‘E- Y AWl M W sy 13

Page 2 of 2 MA1124-1

1. (a) Use True/False tables to prove the following

i. ~(PAQ)=~ PV~ What is this called?

(b) Write down the negation of the following statement in logical terms

littig ga Fla) =L

(c) Is the following a valid argument? If John solved the problem correctly then he

obtained the answer 3. He got the answer 3, so he solved the problem correctly.

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

it means for one cardinal number to be greater than or equal to another. State
the Schroeder Bernstein Theorem.

(b) Define what it means for a set to be countable. Show that the set ;=1 00{1,0} is
equivalent to the set of subsets of Z+, and explain why this shows it is uncountable.

\@ Define partially ordered set and totally ordered set. State Zorn's Lemma, and name

three other equivalent statements.

3. (a) State the least upper bound axiom for the real numbers. State and prove the

Nested Intervals Theorem.

(b) Define open set in R. State and prove what you know about unions and intersec-

tions of open sets.

(c) Define A, the closure of a A a subset of R, and A°, the interior of A. Prove

ey -
(d) Define connected subset of R. Sketch the proof of the Intermediate Value Theo-

rem.

4. (a) Prove the following for A a subset of R, if A is closed and bounded then every

nea bhac o ~emaa
ACCTas dConve

seqte
b) Prove that every Cauchy sequence in R converges.
Y Y s€q

(c) Define what it means for a to be a boundary point of A, a subset of R
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