MATH1050 Proof-writing Exercise 6 (Answers and selected solution)

1.

(a) Answer.

i. Let A, B be sets. The set A is said to be a subset of the set B if the statement (1) holds:
(f): For any object z, if x € A then z € B.

ii. Let A, B be sets. The set A is not a subset of the set B iff the statement (~7) holds:

(~1): There exists some object g such that zyg € A and zg ¢ B.

(b) Solution.
Let A={CeC:|(—i|<1},B={CeC:|C+1| <3}

i. Pick any ¢ € A.
We have | —i| < 1 (by the definition of A).
By the Triangle Inequality, we have | +i| = |¢ —i+2i| < | —i|+ 2| =|( —i|+2<1+2=3.
Then |¢ + i| < 3. Therefore, we have ¢ € B (by the definition of B).
It follows that A C B.

ii. Take (o = 0.
We have ¢, € C.
Note that |(p +i| =10+ =1 < 3.
Then (p € B.
We verify that ¢y ¢ A:

e We have |(p—i|=0—i|=1>1.
Then ¢, ¢ A.

It follows that B ¢ A.

(a) Answer.
Let A, B be sets.
The union of the sets A, B is defined to be the set {z | + € A or « € B}.

(b) Solution.
Let A, B,C, D be sets. Suppose A C C and B C D.
Pick any object x.
Suppose z € AUB. Then x € A or x € B.
o (Case 1). Suppose z € A. Then, since A C C, we have z € C. Therefore z € C or x € D. Hence x € C U D.

o (Case 2). Suppose z ¢ A. Then x € B. Therefore, since B C D, we have x € D. Then x € C or x € D. Hence
zre€CUD.

Hence in any case, we have z € C U D.
It follows that AUB C CU D.



