Test 2
(Math 258 A)
1. ()LetA=1{a,b,cd e f} andB={p,d Kk, f}. Find:

a. AuB=?
AU B:{a,b,c,d,e,f,k,p}

(ii) Let A= {1, 2,3} and B = {a, b}. Find

a. P(A)=?
P(A) =10, {1}, {2}, {3}, {1, 2}, {2, 3}, {1, 3}, {1, 2,3}}

b. AxB=?
AxB={{l,a}, {l,b},
{2, aj, {2, by,
{3,a}, {3,b} }

(i) Let A= { &, {D}}. Find:

a. P(A)=7?
P(A)={D, {0}, {{D}}, {0, {T}}}
b. P(P(A)) =?
P(P(A)) = the set that consists of the following elements:
1 %)
2 I}
3 U1}
4 {H{D}}}
5 {9, {9D}}}
6 {9, {D}}
7 {9, {{D}}}
8 {D,{0,{D}}}




9 HD}, ({9}

10 9}, 19,{D}}}

11 {93}, 19, (D1}

12 {D,{D}, {{D}}}

13 {0,{0},{90,{D}}}

14 W9}, ({91}, {9, {D}}}
15 9, 1D}, 19,1}
16 {0,190}, ({01}, {D, {D}}}

2. Determine which of the following sets is the power set of a set. For the ones that
are power sets, write down the set.

a. {J, {a}}
This is a power set. The set is {a}.
b. {J,{a}, {J,a}
This isn’t a power set. It’s missing { }.

3. Show that if Ac B, then A NB =A.
Let xeANB = XxeA A XeB
= XeA
i.e. ANBcCA.

Let xeA = x e B, because AcB
So, since XeA and X € B = xeANB

i.e. AcANB.

Since ANBc A and AcANB , we have that A NB=A.

4. Show that if Ac B, then P(A) c P(B).
Let SeP(A) = S c A
= S < B ,since AcB

— SeP(B)

i.e. P(A)cP(B).



Show that for any sets A and B, we have A-B=AN B.
A-B={x|xe A-B}

={X|xe A A Xg B)}

={X|xe AAxeB}

={x|xe AN B}

. The symmetric difference of the two sets A and B, denoted by A @ B, is the set
containing those elements that belong to either A or B, but not in both. Answer
the following:

a. ShowthatA @ & =A

A® J=X|xeArXxeg D)vXeArXxe D)}
={X|XeAAT)v XxXg AAF)}
={X|xe Av F}

X[ (x e A)j

A

b. IfA @ B=A, what can you say about B? Explain.

B must be the empty set. If B had anything other than the empty set in it,
say X, this X could either be in A or not.

Case 1: If x € A, then it wouldn’t be included in the final outcome since it
is defined as the set of all elements that belong to either A or B, not both,
and it the final outcome wouldn’t equal A, so contradiction.

Case 2: If xisn’tin A, then it would be included in the final outcome and
it wouldn’t equal only A, so another contradiction.



