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Exercise 1

Let E be a set E defined by £ = {1,2,3,4,5,6,7,8,9,10}

O Let A, Bbetwosubsets of E, suchthat: A= {3,4, 6,7, 1,9}, B= {5, 6, 8,4}, C= {5,8,4}. Determine

ANB,AuB, A\B, B\ A, AAB, Cg(A), Cg(B).

AnB={xe€E:x€Aand xe B} ={4,6}, AuB={xeE:xeAorxeB}={1,3,4,5,6,7,8,9}
A\B={xeE:xeAand x¢B}={3,7,9}, B\A={xe€E:xeBand x¢ A} ={5,8}.
AAMB=A\BUB\A=1{3,5,7,8,9}, Cp(A) = {xe E:x ¢ A} = {2, 5,8, 10}
Ce(B)={xeE:x¢B}={1,2,3,5,7,9, 10}

® Suppose that F = {O, 1}, G= {1, 2}. Find

FxG,GxF FxF (FNG)xF, P(F), 2(G), (FNG), P(F)n2(G).

FxG={(x,y):xeFand ye G} ={(0,1), (1,1), (0,2), (1,2)},
GxF={(x,y):xeGand ye F} ={(1,0), (1,1), (2,0), 2, 1)},
FxF={(x,y):xeFand yeF}={(0,0), (0,1), (1,0), (1, )}
(FNG) xF={(x,y):xe FNnG and ye F} ={(1,0), (1, )}
P(F)={g, {0}, {1}, F}, 2(G) ={g,{1},{2,,G}, ZFnG =21} ={o, (1}}
PFINP(G) ={9,{1}}.

® Suppose A; = {a, b,d,e,g,f},Ag = {a, b, c,d}, Az = {b,d,a} and Ay = {a, b,h}. Find A and B

such that :
4 4
A=A, B=()A:.
i=1 i=1
Let E be a set of alphabet.
4
A=|JAi={xeE:xeAjorxe Ayorxe Asorx€ As}={a, b, ¢, d, e, f, g h}
i=1
4
B=()A;={x€E:xeAjand x€ Ay and x € A3 and x € A4} = {a, b}
i=1

Exercise 2



O LetE= {a, b, c}. Determine whether the following statements are true

a € ETrue, a c E (False because a is not a set), ¢ € E (False), {ga} c E (False because, EU @ = E (True),

@ c E (True).

O Let A= {1, 2,{1},{1, 2}} Are the following statements true or false?

@ {1}eArue) ®) {{1}}eA (False) (©) 2€A. (True) (d) {2} € A (False)
(e) {2} < A(True) ® {1}cArue @ {{1}}ca@ue () 2cAFalse).
Exercise 3

O List all the subsets of the following sets

haol o} {m)

21,2, 0} ={o, {1}, {2}, {2}, {1, 2}, {1, @}, {2, @}, {1, 2 ¢}}
(o} =12, {2}}
PRI = {2, {R}}

® Find the cardinality of each of the following sets

a={2 {124, B={1,{2}},c={1,2,2,2},p={s, {o}} and E={5n:nen}.

|Al={1,2,{1},{1,2}} = 4,|Bl = {1, {2}}| = 2,|C| = |{1,2,2,2}| =2,|D| = |{@, {@}}| =2 and
|E| = [{5n: neN}| = oco.

Exercise 4
Let A, B, C be subsets of a set E. Show that

O ANB=¢p < AcCg(B).

(a) First, show the first implication (=)
We assume that An B = @ and show that A < Cg(B) Let x € A, check if x € Cg(B)

x€ A= x ¢ B(because AN B =)
— x € Cg(B).

(b) Second show the second implication (<)

We assume that A c Cg(B) and show that AnB = @ By contradiction , we suppose that ANB #
@ which means that there exist x€ An B, so x € Aand x € B, since Ac Cg(B), then x € Cg(B)

and x € B absurd.
We conclude that ANB=¢ «<—= Ac Cg(B)
O AcB < Cg(B)cCg(A).



(a) First, show the first implication (=)
We assume that A ¢ B and show that Cg(B) c Cr(A). Let x € Cg(B), check if x € Cg(A)

x€Cg(B)—xeEandx¢ B
— x€ EFand x ¢ A. (because Ac B)
szCE(A)

(b) Second show the implication (<)
We assume that Cg(B) < Cg(A) and show that Ac B. Let x € A, so x ¢ Cg(A), since Cg(B) c
Cgr(A), then x ¢ Cg(B), so x € B.

We conclude that Ac B < Cg(B) c Cg(A).
® AUB=ANC < Bc AcC.

(a) First, show the first implication (=)
We assume that AuB = An C and show that Bc Ac C.

i. ShowBc A
Let x € B, checkifxe A
xXeEB—>x€ AUB
— xe AnC. (because AUB=ANC)

— x€ A.

Thus Bc A
ii. Show AcC
Let x€ A, checkif xe C
XEA—>x€ AUB
—= xe AnC. (because AUB=ANC)

—xeC.

Therefore Ac C

(b) Second show the implication (<)
We assume that B < A < C and show that AUB = ANC. it’s easy to see that AUB = A(because
Bc A) and AnC = A (because A c C), so we have equality.

We conclude that Ac B < Cg(B) < Cg(A).
® Cp(AnB)=Cg(A) UCg(B).
(a) First, show the first inclusion (<)
Show that Ck(AnB) c Ck(A)UCg(B). Letxe Cg(AnB), checkif xe€ Cg(A) U Cg(B)
x€Cg(AnNB)—=x€Eandx¢ ANnB
—xe€Eand(x¢ A.or x¢ B)
— (xeEandx¢ A)or (xe Eand x ¢ B)
— x€ Cg(A) or xe Cg(B)
= x € Cg(A) U Cg(B)
(b) Second show the inclusion ().
Show that Cr(A) UCg(B) c CE(AnB). Letx€ Cg(A)UCg(B), checkif x€ Ck(An B)
X€Cr(A)UCg(B) = xe€ Cg(A) or xe Cg(B)
— (xeEandx¢ A)or (xe Eand x ¢ B)
— xeEand(x¢ A.or x¢ B)
—xeEandx¢ AnB
— x€ Cg(ANB).



We conclude that Cg(An B) = Cg(A) U Cg(B).
® Cp(AUB) =Cg(A) N Cg(B) (homework).

(a) First, show the first inclusion (<)
Show that Cr(AU B) c CE(A)NCe(B). Letxe Cp(AU B), checkif x € Cg(A) N Cg(B)

x€Cg(AUB)—xe Eand x¢ AUB
= xeFEand(x¢ A.and x¢ B)
— (xeEandx¢ A) and (x€ Eand x ¢ B)
— x€ Cg(A) and x € Cg(B)
= x € Cg(A) N Cg(B)

(b) Second show the inclusion (D).
Show that Cr(A) N Cg(B) c CE(AuB). Let x€ Cg(A)NCg(B), checkif x€ Ck(AUB)

Xx€Cg(A)NCg(B) = x€ Cg(A) and x € Cg(B)
— (xe Eandx¢ A) and (x€ Eand x ¢ B)
— xe€FEand(x¢ A.and x ¢ B)
—xeEandx¢ AUB
— x€ Cg(AUB).

We conclude that Cx(AU B) = Cg(A) N Cg(B).
O AxC)UBxC)=(AuB)xC.

(a) First, show the first inclusion (<)
Show that (AxC)U(BxC) c (AuB)xC. Let(x,y) € (AxC)U(BxC(C),checkif(x,y)e (AuB)xC

(X )eEAxCQUBxC)=(x,y)eAxCor(x,y)eBxC
= (xeAandyeC) or (xe Band ye ()
— (xe€ AorxeB)and yeC
—=xc€AuBandyeC
= (x,y) € (AuB) xC.

(b) Second show the inclusion (o).
Show that (AUB)xC c (AxC)u(BxC). Let(x,y)€ (AUB)xC, checkif (x,y) € (AxC)U(BxC)

(x,y)E(AUB)xC=>x€ AuBand yeC
— (xe AorxeB)and yeC
— (xeAandyeC)or (x,y)e BxCand yeC)
= (x, )€ AxCor(x,y)eAxC
= (x,)) e AxCUAxC.

We conclude that (Ax C)u(Bx C)=(AuUB) x C.




