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CSE 21: Math. for Alg. and Syst. Analysis Instructor: Karabeg
Quiz 1 Solutions April 08, 1998

Quiz 1 Solutions

Problem 1 Let A =BNC. Prove that Ax A= (B x C)N(C x B).

Solution

AxA = {(z,y)lz € A,y € A}
= {(z,y)lr€eB and z€C,yeB and yeC} since A=BNC
= {(z,y)lr€eB and yeC and y€B and z€C(C}
= {(z,y)lz€eB and yeC}n{(z,y)lye B and ze€C}
= (BxC)Nn(C x B)

Problem 2 Consider the following set: A = {c, {t,i},{d,e, f}}
1) Find the power set p(A)

Solution

pla) ={0,{c}, {{t,i}}, {{d, e, F}}, {c, {t,5}}, {c, {d, e, f}}, {{t, i}, {d, e, [}, }, {c,; {t,3}, {d, e, f}}}

2) List 3 of the partitions of A
Solution Note that there are only 3.

Py = [{c}, {{t,i}}, {{d, e, F}}]
Py = [{C’ {t’ z}}, {{d’ 6, f}}]
Py = [{c} {{t,i},{d,e, f}}]

Problem 3 Let A and B be algebras of subset of U. Is AU B also an algebra of the subset of U ?
Explain.

Solution Yes.
Although a formal proof was not requested you needed to say:

Let A and B be any arbitrary set such that A € A and B € B.

1) we need to verify that the complement of AU B € AU B. by De Morgan’s law we get

(AUB)¢ = A°N B¢ A°is in A since A is an algebra of the subset of U. similarly for B¢.
Thus the intersection is in A and in B and therefore AUB € AU B.



Karabeg

2) Here we need to explain why A U B is closed under union.

The only thing to note here is that since U is in A and B certainly AUB C U . Thus AUB
is AU B.



