Math 112 Group problems, Friday Week 1

PrROBLEM 1. Let A = {1,2,3}, B={2,3,4} and C = {3,4,5} Find the following:
a) AUBUC

SOLUTION:

(a) AUBUC ={1,2,3,4,5}
(by AnNBNC = {3}
(c) A\ B ={1}
(d) B\ A= {4}

(e) (AUB)NC ={1,2,3,4} N {3,4,5} = {3,4}

(f) (ANnC)u(BNC)={3}uU{3,4} ={3,4}

(g) (ANB)UC ={2,3}U{3,4,5} ={2,3,4,5}

(h) (AUB)N(AUC) ={1,2,3,4} n{1,2,3,4,5} = {1,2,3,4}.

PROBLEM 2. Suppose that A, B, C are sets with A C B C C. Prove or disprove:
C\BCC\A.

SOLUTION: Let 2 € C'\ B. Then x € C and = ¢ B. Since A C B and z ¢ B, it follows
that o ¢ A. Thus, x € C and = ¢ A. It follows that x € C'\ A. Therefore. C'\ B C C'\ A.

PrROBLEM 3. Let A ={1,{3,6,9},{0}}.

(a) What are the elements of A?
(b) Is 6 € A?

(c) Is {1} C A?

(d) Is ) C A?

(e)

SOLUTION:
(a) The set A has three elements: 1, {3,6,9}, and {0}.

(b) No, but 6 is an element of the element {3,6,9} of A.

(c¢) Yes, every element of {1} is an element of A.
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(d) Yes, the empty set is a subset of every set. (The statement that every element of the

empty set is a subset of A is vacuously true. For this statement to be false, the empty
set would need to contain an element.)

(e) No: () is not one of the three elements of A. On the other hand, it is true that {0} € A.

PROBLEM 4. Describe the following intersection of open intervals of R

[e.o]

(M (~1/n,1/n) = (~1,1) N (~1/2,1/2) N (~1/3,1/3) N (~1/4,1/4) N ---

n=1

as simply as possible. What are its elements? Do the same for

o0

U (=1/n,1/n) = (~1,1) U (~1/2,1/2) U (~1/3,1/3) U (~1/4,1/4) U --- .

n=1

SOLUTION: The only element that is (—1/n,1/n) for all integers n > 1 is 0. Therefore,

(-1, 1)n(-1/2,1/2)n(-1/3,1/3) N (-1/4,1/4)n--- = {0}.

We have

(—=1,1) U (=1/2,1/2) U (=1/3,1/3) U (=1/4,1/4) U --- = (=1,1).



