Exercise 1. Given the two sets

A={zeR:0<z <3},
B={reR:2<x<4} ,

define the following sets: ANB; AUB; A\B; A.
Solution.

ANB={zeR:2<z <3}

AUB={zcR:0<z <4}

A\B={zeR:0<x <2}
Al={reR:2<0VvVz >3}

Exercise 2. Suppose that

A={zxreN:ziseven} ,
B ={z € N:z is prime} ,
C = {z € N: z is a multiple of 5} .

Describe each of the following sets.

(a) ANB (b)) BNnC
(¢ AUB (d) AN(BUC)
Solution.
1. (a) AnNB ={x € N:zis even A x is prime} = {2}.
2. (b) BNC ={x € N: z is prime A x is a multiple of 5} = {5}.
3. (¢c) AUB={z e N:zisevenVz is prime}.
4. (d) AN(BUC) ={x € N:xisevenA (x is prime V x is a multiple of 5)}.

Exercise 3. If A = {a,b,c},B ={1,2,3},C = {z}, and D = (), list all of the elements in each of
the following sets.

(a) AxB (b) BxA
(¢ AxBxC (d) AxD

Solution.

(a) Ax B=1{(a,1),(a,2),(a,3),(b1),(b,2),(b,3),(c,1),(c,2),(c,3)}.
(b) Bx A={(1,a),(1,b),(1,¢),(2,a),(2,b),(2,¢),(3,a),(3,b),(3,¢)}.
(¢) Ax BxC={(a,1,2),(a,2,2),(a,3,z),(b,1,2),(b,2,z),(b,3,2),(c,1,x), (¢, 2,2), (c,3,x)}.



(d) AxD={(a,b):ac ANbe D} =0.

Exercise 4. Let A be a set. Show that AN A = A.

Solution.

ANA={z:zc ANz e A} ={zcA}=A.

Exercise 5. Let A be a set. Show that AU = A.

Solution.

AUD={z:2€AVeel}={z:zc A} =A .

Exercise 6. Let A, B, C be sets. Show that AU(BUC)=(AUB)UC.

Solution.

AUu(BUC)=AU{zr:z € Bvzxe(C}
={r:z€¢ AVveeBvze(}
={r:z€¢ AVze B}UC
=(AuB)UC .

Exercise 7. Let A, B be sets. Show that AU B = BU A.

Solution.

AUB={r:2€ AVz e B}=BUA .

Exercise 8. Let A, B, C be sets. Show that AU(BNC)=(AUB)N(AUC).

Solution.

AUu(BNC)=AU{z:z € BAz e (C}
={reAVv(reBArxze()}
={(zreAvzeB)AN(zre Ava e ()}
=(AUB)N(AUC) .

Exercise 9. Let A, B be sets. Show that (AU B) = A'n B'.

Solution. We must show that (AUB)' C AN B’ and (AUB) 2 A'nB'.
r€(AUB) = 2¢ (AUB) = ¢ ANz ¢B — vz A NreB = zeANB .
reANB = zeArNreB = 2¢AN2¢B = 2¢ AUB = x€(AUB) .

Therefore, (AUB) C AN B and (AUB) D A'NB’. Hence, (AUB) = A'NnB".

Exercise 10. Let A, B, C be sets. Show that AUB = (ANB)U(A\B)U(B\A).

Solution.

AUB=(ANB)U(A\B)U(B\A4)
=(ANB)U(ANB)YU(BNA)
=(ANn(BUB))u(BnA)

AU(BnA)=(AuB)n (AU A4

(AUB)=AUB .



