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Definition 2.2.12. Let 4 and B be subsets of a set X. The set B — A, called the difference
of B and A4, is the set of all elements in B which are not in A.
Thus,

B—A={x € X|x € Bandx & A}.

Example 2.2.13.
(i) LetB = {2,3,6,10,13,15}and A = {2,10,15,21,22}.Then
B- A = {3,6,13}.
i) Z-72,=17Z,.
(ili)  Given that the box below represents X, the shaded area represents B — A.

Theorem 2.2.14. Let A and B.-be subsets of a set X. Then
VA-—A=0, A—-Q0=AandP—-A=0

Definition 2.2.15. If A € X, then X — A is called the complement of A with respect to
X and denoted that by the symbol

X\A or A°.
Thus, A°= {x € X |x & A}.
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Theorem 2.2.16. Let 4 and B be subsets of a set X. Then

(i) ACC = A.

(i) X =0, ¢°c=X.

(iii) AUAC =X, ANA® =0 (Inverse Laws)
(iv) If A € B, then B¢ < A°.

(VANB =0 < AC B

Proof. Exercise.

Theorem 2.2.17. Let 4 and B be-subsets-of a set X. Then
. (AUB) = A°N B¢

W4 n By = acu Be }
(i Let A and B be subsets of aset X. Then, A— B = A B°.
(iii) A — B¢ =-B=A.

(De Morgan’s Law)

Proof.

(i) Letx € (AUB)°
© x & (AUB) Def. of complement
& ~(x € AUB) Def. of ¢
© ~(x € AVx € B) Def.of AUB
© ~(x € AN ~(x EB) De Morgan’s Law
Sx¢ANx ¢€B Def of ¢
& x €A AN x € B Def. of complement
© x € AN B¢ Def. of N

Hence (A U B)¢ = AN B°.

(i) A—B={x € X|x € Aandx ¢ B}
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={x € X|x € Aandx € B¢} Def. of complement of B¢
= ANB° Def. of complement intersection

(iii) Exercise.

Definition 2.2.18. Let A and B be subsets of a set.X. The set
AAB=(A-B)UB—-A)

Is called the symmetric difference.

Sometimes the symbol A & B is used for.symmetric difference.

Example 2.2.19. Let A = {1,2,3,4,5,6,7,8} and B = {1,3,5,6,7,8,9} are subsets of
U=1{12345,6,7.89210}.
A—B ={2/4}
15
Dr. Bassam AL-Asads and Dr. Emad Al-Zangana



Foundation of Mathematics |
Dr. Bassam AL-Asadi and Dr. Emad Al-Zangana
Mustansiriyah University College of Science Dept. of math.
(2018-2019)

B—A=1{9}
AAB=(A-B)U(B-A) ={24,9}.

AAB

Theorem 2.2.20. Let 4, B and C are subsets.of X. Then

(i) AAQ=A.

(i) AAB=0< A=B.
(i) AAB=BAA.

(iv) AAA=0Q.

Proof. Exercise.

Theorem 2.2:21. (Properties of U, N, —, A and P(X))
i) A-BnC)=(A-B)u(A-0) De Morgan’s Low on —
A—(BUC)=(A-B)Nn(A—-0).
(i)~ A—(AnB)=(A-B)=(AUB)—-B
A—(AUB) = 0.
@iiy)»(AnB)—C=A-C)n(B—-0)
(AUB)—C=((A—-C)u(B—-0).
(ivy A-B)n(C—-D)=(C—-B)n(A—-D).
(v) IfAc B,thenP(A) € P(B).
(vi) P(ANB) = P(A)NP(B).
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(vii) P(A)U P(B) € P(A U B). The converse is not true.

(viii) A=B < P(A) = P(B).

(ix) ANB =0 < P(A)NP(B) = Q.

(X)) AAB=(AUB)-(ANB).

xi) AA(BAC)=(AAB)AC. Associative Law of A
(xil AAC=BAC = A=B.

(xiit) fAcBandC =B —A,thenA=B —C.

xiv) AnN(B—C)=(ANB)—(ANnC().

xv) A—B)Nn(C—-D)=(ANnC)—(BUD).

(xvi) AN(BAC)=((ANB)A(ANC). Dist. of non. A

Proof.

MA-(BNC)=An(BNC) Theorem 2.2.17(ii)
=AN(B°UCY De Morgan’s Law
=(A NB)U (A NC° Dist. Law
=(A—B)U (A - 0). Theorem 2.2.17(ii)

(vii) Let H € P(A)NP(B)
= H € P(A) NHeP(B) Def N

—HCAANHCB Def. of power set
= H < (A nB) Def. N
= H € P(ANB) Def. of power set
X)x€eAAB & x€e(A—-B)UB-4) Def. of A
& xe(A-B)V(B-A) Def. U
& x€EANANXxEB) vV (xeB Ax¢gA) Def of difference
& (x€eAVXxeEB) AN (x¢€B Vv xeB) Dist Law of
A
(xeAveAd) AN (x€BVxegA
S (xeEAVXEB)AT Tautology
A
T N (x€BVxgA)
= XEAV xEB Identity Law of A

A x €EB¢ V x € A¢
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S x € (A VB)
A
x € (B¢ v A9
= x € (A UB) Def. of U and
N De Morgan’s Law

x € (B€ U A°) = (A N B)°

S x€(A UB)N(A nB)
= x€(AUB)—(A NB) Theorem 2.2.17(ii)
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