Exercise 1. Let A be a set. Show that AU A = A.
Solution.
AUA={z:zc Avee A} ={zc A} =A .
Exercise 2. Let A be a set. Show that A\ A = 0.
Solution.
A\NA=AnA ={z:2€Arnz¢ A} =10 .
Exercise 3. Let A be a set. Show that AN Q= 0.
Solution.
AND={z:2€ ANz} =0 .
Exercise 4. Let A, B, C be sets. Show that AN (BNC)=(AnB)NC.
Solution.

AN(BNC)=An{z:z € BAx e C}
={zx:x€e ANxeBANxe(C}
={r:z€ ANz eB}InC
=(ANnB)NC .

Exercise 5. Let A, B be sets. Show that AN B = BN A.
Solution.

ANB={z:x€ ANzeB}=BnNA.
Exercise 6. Let A, B, C be sets. Show that AN (BUC)=(ANB)U(ANC).
Solution.

AN(BUC)=An{z:z € BVze(C}
={r€eAN(zreBvzel)}
={(re ANz eB)V(recAnze(C)}
=(ANB)U(ANC) .

Exercise 7. Let A, B be sets. Show that (AN B)' = A'UB'.
Solution. We must show that (AN B) C A/ UB" and (ANB) 2 A UB'.

re€(ANB) = 2¢ (ANB) = v¢AVaeé¢B — zcAVvreB = zeAUB .
reAUB = zeAVvreB = ¢ AVré¢B = ¢ ANB = z€(ANB) .

Therefore, (AN B)' C A’UB" and (AN B) 2 A’UB’. Hence, (ANB) = A'UB'.



Exercise 8. Let A, B be sets. Show that A C Biff AnNB = A.

Solution. First, we show that A= ANB — AC B.
r€ANB = z€ANreB = (r€A = z€B) = ACB.
Next, we show that A C B = A = AN B. For this, we first show that AC B — AC AN B.

ACB = (r€A = z€B) = (€A = z€ ANz € B)
— (r€A = r€ANB) = ACANB.

Finally, it is easy to see that AN B C A.
r€ANB = x€ ANveB = €A = ANBCA.

Exercise 9. Let A, B be sets. Show that (A\ B)N(B\ A) = 0.
Solution.

(A\B)N(B\A)=(AnB)N(BNA)=(ANANBNB)=0 .
Exercise 10. Let A, B, C be sets. Show that (AUB) x C = (Ax C)U (B x C).
Solution.

(AUB) x C ={(a,b): (a€c AVae B)Abe C}
={(a,b): (ac ANbeC)V(ae BAbe ()}
=AxC)U(BxC) .

Exercise 11. Let A, B be sets. Show that (AN B)\ B = .
Solution.

(ANB)\B=ANBNB =0 .
Exercise 12. Let A, B be sets. Show that (AUB)\ B= A\ B.
Solution.

(AUB)\B=(AUB)NB'=(AnB)U(BnB)
=(ANBYUP=(ANB)=A\B .

Exercise 13. Let A, B be sets. Show that A\ (BUC)=(A\ B)N(A\C).

Solution.

A\ (BUC)=AN(BUC) =An(B'nC")
—(ANB)N(ANC)=(A\B)N(A\C) .

Exercise 14. Let A, B be sets. Show that AN (B\C)=(ANB)\ (ANC).



Solution.

(ANB)\(ANC)=(ANB)N(ANC) =(AnB)Nn(A'uC’)
=(ANBNAYUANBNC)=ANBNC' =An(B\O) .

Exercise 15. Let A, B be sets. Show that (A\ B)U(B\ A)=(AUB)\ (AN B).

Solution.

(A\B)U(B\A)=(AnBYu(BNA)=(AUB)N(AUA)Yn(B'UB)N(B'UA)
=(AUB)N(AUB)=(AUB)N(ANB) =(AUB)\ (AN B) .



