TEST 2

(Math 258 B)

1. (i) Let A={s, p,q,r} and B={a, p,b,c,r,e}. Find (40 pts)
@ AuB (b) AnB
{s, p,q,r,a,b,c,e} {p,r}
(c) A-B d B-A
{s,q} {a,b,c,e}

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

(@) P(A) = {@.{a}.{b}.{c}.{a,b}.{a,c}.{b,c}.{a,b,c}}
(b) AxB ={(al),(a,2),(b.1),(b,2),(c.).(c.2)}

(i) Let A={2{2}}
(@) P(A) ={2.{2.{2}}.{9} {{2}}}

(b) P(P(A))=P({2.{2.{2}}.{2}.{{2}}}) =

{9,
120.{2.{2}}.{2}.{{2}}},

12.{2}.{{2}}},
18.{0.{9}}, {{@}}},
{0.{2.{2}}.{2}},

{2.{2}},
18.{0.{2}}},
2, {231},

{9.{2}}.{2}.{{2}}},
{{2.{2}}.{2}},
{{2.{2}}.{{z}}}.

{{2}.{{2}}},
{2},

{{2.{2}}},
{{2}},
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}
Note: the power set with n elements will have 2" elements, n = 4, so there are
16 elements

2. Determine which of the following sets is the power set of a set. (10 pts)

For the ones that are power sets, write down the set.

(a) {{&}{a}{9.a}} (b) {@.{{a}}}
not a power set Yes, A = {{a}}

3. Show that if Ac B then AUB=B (10 pts)
let xe AUB
< xXxeAaxeB
< XeB (Since Ac B)
Hence, any arbitrary x e AUB
. if AcBthen AUB=B

4. Show thatif Ac B, thenP(A) < P(B) (10 pts)
Let S e P(A)
=ScA
=ScB (because A B)
= S e P(B) (because x € B)
. P(A)c P(B)

5. Show that for any sets A and B, we have, (A—B)=(AN B) (10 pts)
Let x € (A-B)

=& XxeAaxgB
< XeAaxeB
< xe (AN B), proving that (A-B)=(An B)

6. (a) Show that (A@ @) = A (10 pts)

Let xe (A® @), then
< (xe A A (X e D)

(because (AD@ D) =(xe Avxe@)Axeg And)), and @ has no elements)
S (Xe AAT (because @ has no elements)



< (xe A)

Therefore (A® @) = A

(b) If (A® B)= A, what can you say about B (10 pts)
B must be @

Assume, Bx@—=3yeB

Casel:If yeA = y¢A®B (because y would be in AnB)
= y¢A (because (A®B)=A)
= contradiction

Casel:If ygA = yeA®B (because yeB)
= yeA (because (A®B)=A)
= contradiction

All cases result in a contradiction, so (A®B) = A



