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UD Problem 7.1 (d)
Let A,B C X.

ACB « (X\B)C(X\4)
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UD Problem 7.1 (d)
Let A,B C X.

1LACB = (X\B)C(X\A) 2 (X\B)C(X\A) = ACB

By Contradiction.
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UD Problem 7.1 (d)
Let A,B C X.

1LACB = (X\B)C(X\A) 2 (X\B)C(X\A) = ACB

By Contradiction. By Contradiction.

(2) needs A C X
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UD Problem 7.1 (f)
ANB=B < BCA
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UD Problem 7.2
Let A,B C X.

ANB=0) < BC(X\A4)

IRl -8 Set Theory: Axioms and Operatic 2019 4 11 A 28 H 5/19



UD Problem 7.2
Let A,B C X.

ANB=0) < BC(X\A4)

Q:A BCX?
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UD Problem 7.2
Let A,B C X.

ANB=0) < BC(X\A4)

Q:A BCX?

We need only B C X.
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UD Problem 7.2
Let A,B C X.

ANB=0) < BC(X\A4)

Q:A BCX?

We need only B C X.

UD Problem 7.19
Let A,B,C C X.

AN(BNC) =0 <= ACBUC
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|
UD Problem 7.14

Let A, B C X. Prove that the union of two sets can be rewritten as the
union of two disjoint sets.

(a) Prove that (A\ B)N B =10
(b) Prove that AUB = (A\ B)UB
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UD Problem 7.14

Let A, B C X. Prove that the union of two sets can be rewritten as the
union of two disjoint sets.

(a) Prove that (A\ B)NB =10
(b) Prove that AUB = (A\ B)UB

CKES T, BRI

MUY HCENTIIRIIIRG I 1 -8 Set Theory: Axioms and Operatic 2019 4 11 A 28 H 6/19



|
UD Problem 7.14

Let A, B C X. Prove that the union of two sets can be rewritten as the
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UD Problem 7.14

Let A, B C X. Prove that the union of two sets can be rewritten as the
union of two disjoint sets.

(a) Prove that (A\ B)NB =10
(b) Prove that AUB = (A\ B)UB

(A\B)UB=...
By Contradiction.

CKES T, BRI
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UD Problem 7.14

Let A, B C X. Prove that the union of two sets can be rewritten as the
union of two disjoint sets.

(a) Prove that (A\ B)NB =10
(b) Prove that AUB = (A\ B)UB

(A\B)UB =...

By Contradiction. _
Y (AnBY)HYUB

CKES T, BRI
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|
UD Problem 7.14

Let A, B C X. Prove that the union of two sets can be rewritten as the
union of two disjoint sets.

(a) Prove that (A\ B)NB =10
(b) Prove that AUB = (A\ B)UB

(A\B)UB =...

By Contradiction. _
Y (AnBY)HYUB

CKES T, BRI

A, B C X is not necessary.
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UD Problem 7.20
(AUB)\(CUD) = (4\(CUD))U(B\(CUD) J
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UD Problem 7.20
(AUB)\(CUD) = (4\(CUD))U(B\(CUD) J

E&£CuD
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n U
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UD Problem 8.1
A, =10,1/n) B, =1[0,1/n] C,=(0,1/n)

(a) 7010:1 Ap, ?zo:l By, ne1Cn

n=1
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UD Problem 8.1
A, =10,1/n) B, =1[0,1/n] C,=(0,1/n)

(a) UpZi An = [0,1)  UpZy Bn ne1 Cn

n=1
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UD Problem 8.1
A, =10,1/n) B, =1[0,1/n] C,=(0,1/n)

(a) 7010:1 An =10,1) ?zozl B, =[0,1] ne1Cn

n=1
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UD Problem 8.1
A, =10,1/n) B, =1[0,1/n] C,=(0,1/n)

(a) 7010:1 An =10,1) ?zozl B, =[0,1] ne1Cn = (0,1)

n=1
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UD Problem 8.1
A, =10,1/n) B, =1[0,1/n] C,=(0,1/n)

(b) NiZ1 An Mnz1 Bn Mnz1 Cn
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UD Problem 8.1
A, =10,1/n) B, =1[0,1/n] C,=(0,1/n)

(b) ﬂ?zozl Ay = {0} ﬂ?zozl By n%ozl Cn
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UD Problem 8.1
A, =10,1/n) B, =1[0,1/n] C,=(0,1/n)

(b) ﬂ?zozl Ap = {0} ﬂ?zozl B, = {0} ﬂ%ozl Cn
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UD Problem 8.1
A, =10,1/n) B, =1[0,1/n] C,=(0,1/n)

(b) ﬂ?zozl Ap = {0} ﬂ?zozl By, = {0} n%ozl Cn = 0

LN ePeS (ST SRS HCT TR IR Il | -8 Set Theory: Axioms and Operatic 2019 4 11 A 28 H 10/19



UD Problem 8.1
A, =[0,1/n) B,=][0,1/n] C,=(0,1/n)

(b) ﬂ?zozl Ap = {0} ﬂ?zozl B, = {O} ﬂﬁo=1 Cn = 0

Proof.

O]

v

MG SHENT IR IIRG I 1 -8 Sct Theory: Axioms and Operatic 2019 4 11 A 28 H 10/19



UD Problem 8.1

A, =[0,1/n) B,=][0,1/n] C,=(0,1/n)
(b) ﬂ?zozl Ap = {0} ﬂ?zozl B, = {0} ﬂﬁoﬂ Cn = 0 )
Proof.
® T
wErERELE
DJ
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UD Problem 8.1
A, =10,1/n) B, =1[0,1/n] C,=(0,1/n)

(b) 20:1 Ay = {0} ﬂ?le B, = {0} ﬂ%ozl Cpn=10

Theorem (The Nested Interval Theorem (Cantor))
L3 {[am bn]} 7’7@]?%15] [X Ia) é[ﬁ’:ﬁ], B

[a1,b1) O [az,b2] D -+ O [an, ba] D -+

4o R nlgrolo(bn - an) =0, 0 @Evﬁ”éﬁ/é & 1£4% c € [an,bn],Vn > 1.

v
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UD Problem 8.1
A, =10,1/n) B, =1[0,1/n] C,=(0,1/n)

(b) 20:1 Ay = {0} ﬂ?le B, = {0} ﬂ%ozl Cpn=10

Theorem (The Nested Interval Theorem (Cantor))
L3 {[an, bn]} ﬁﬁyélﬂ [X Ia) é[ﬁ’:ﬁ], B

[a1,b1) O [az,b2] D -+ O [an, ba] D -+

4o R nlgrolo(bn - an) =0, 0 @Evﬁ”éﬁ/é ¢, 1%4% c € [an,bn],Vn > 1.

v

VneZ': A, CBy# (| An C () B

n=1 n=1
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UD Problem 8.14
A:R\ ﬂ (R\{_nv_n+lv aoa"' 7n_1’n})

neZ+
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UD Problem 8.14
A:R\ ﬂ (R\{_n’_n+lv aoa"' 7n_1’n})

neZ+

X, ={-n,—n+1,---,0,--- ,n—1,n}
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UD Problem 8.14
A=R\ [ R\ {-n,—n+1,---,0,--- ,n—1,n})

neZ+

X, ={-n,—n+1,---,0,--- ,n—1,n}

A=R\ [] R\ X,)

nezZ+t

LN ePeS (ST SRS HCT TR IR Il | -8 Set Theory: Axioms and Operatic 2019 4 11 A 28 H 12 /19



UD Problem 8.14
A=R\ [ R\ {-n,—n+1,---,0,--- ,n—1,n})

neZ+

X, ={-n,—n+1,---,0,--- ,n—1,n}

A=R\ ) (R\X,)

nezZ+t

=R\ (R\ {J Xu)

neZ+
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UD Problem 8.14
A=R\ [ R\ {-n,—n+1,---,0,--- ,n—1,n})

neZ+

X, ={-n,—n+1,---,0,--- ,n—1,n}

A=R\ ) (R\X,)

nezZ+t

=R\ (R\ {J Xu)

neZ+

=R\ (R\Z)
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UD Problem 8.14
A=R\ [ R\ {-n,—n+1,---,0,--- ,n—1,n})

neZ+

X, ={-n,—n+1,---,0,--- ,n—1,n}

A=R\ ) (R\X,)

nezZ+t

=R\ (R\ {J Xu)

neZ+
=R\ (R\Z)
=7
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UD Problem 8.15

A=Q\ R\ {2n})

ne”
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|
UD Problem 8.15

A=Q\ R\ {2n})

ne”

() : What is the temporary universe?
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|
UD Problem 8.15

A=Q\ R\ {2n})

ne”

() : What is the temporary universe?

A=Q\ N (R\{2n})

nez
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|
UD Problem 8.15

A=Q\ R\ {2n})

ne”

() : What is the temporary universe?

A=Q\ N (R\{2n})

nez

=0\ (R\ |J{2n})

ne’l
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|
UD Problem 8.15

A=Q\ R\ {2n})

ne”

() : What is the temporary universe?

A=Q\ N (R\{2n})

nez

=0\ (R\ |J{2n})

ne’l

=0\ (Ufn})’

ne”Z
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|
UD Problem 8.15

A=Q\ R\ {2n})

ne”

() : What is the temporary universe?

A=Q\ N (R\{2n})

nez

=0\ (R\ |J{2n})

ne’l

=0\ (Ufn})’

ne”Z

=Qn [J{2n}

nel
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|
UD Problem 8.15

A=Q\ R\ {2n})

ne”

() : What is the temporary universe?

A=Q\ N (R\{2n})

nez

=0\ (R\ |J{2n})

ne’l

=0\ (Ufn})’

ne”Z

=Qn [J{2n}

nezZ
={2n:neZ}
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Set Operations (III)

P(X)
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UD Problem 9.8
ACB < P(A) CP(B)
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UD Problem 9.8 J

ACB = P(A) C P(B)
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UD Problem 9.8 J
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UD Problem 9.8 J

ACB = P(A) C P(B)

z € P(A)
— g CA
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UD Problem 9.8 J

ACB = P(A) C P(B)

z € P(A)
— g CA
— xCB
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UD Problem 9.8 J

ACB = P(A) C P(B)

z € P(A)
= xCA
— xCB
= z € P(B)
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UD Problem 9.8 J

ACB = P(A) C P(B)

z € P(A)
= xCA
— xCB
= z € P(B)
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UD Problem 9.8 J

ACB = P(A) C P(B)

reA
z € P(A) = {2z} C A
= xCA
— xCB
= z € P(B)
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UD Problem 9.8 J

ACB = P(A) C P(B)

reA
z € P(A) = {2z} C A
— 2z CA = {2} € P(4)
— xCB
= z € P(B)
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UD Problem 9.8 J

ACB = P(A) C P(B)

reA
z € P(A) = {2z} C A
— 2z CA = {2} € P(4)
— zCB = {2z} € P(B)

= z € P(B)
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UD Problem 9.8 J

ACB = P(A) C P(B)

reA
z € P(A) = {2z} C A
— 2z CA = {2} € P(4)
— zCB = {2z} € P(B)
= z € P(B) — {2} CB
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UD Problem 9.8 J

ACB = P(A) C P(B)

reA
z € P(A) = {2z} C A
— 2z CA = {2} € P(4)
— zCB = {2z} € P(B)
= z € P(B) — {2} CB
= zrcB
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UD Problem 9.9
U P(4a) S P Aa)

ael ael
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UD Problem 9.9
U P(4a) S P Aa)

ael ael

ze | JP(A)

acel
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UD Problem 9.9
U P(4a) CP(U 4a)

ael ael

ze | JP(A)

ael
— Ja€l:zecP(A)
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UD Problem 9.9
U P(4a) CP(U 4a)

ael ael

ze | JP(A)

acel
— Ja€l:zecP(A)
— dJael:xC A,
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UD Problem 9.9
U P(4a) CP(U 4a)

ael ael

ze | JP(A)
acl
— Ja€l:zecP(A)
— dJael:xC A,
— x C UAa

acl
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UD Problem 9.9
U P(4a) CP(U 4a)

ael ael

ze | JP(A)

acel
— Ja€l:zecP(A)
— dJael:xC A,
— x C UAa

acl

= 2z P(|J 4a)

acl
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UD Problem 9.10
M P(4a) = P([ 4a)

ael ael
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UD Problem 9.10
M P(4a) = P([ 4a)

ael ael

z e () P(Aa)

acl
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UD Problem 9.10
ﬂ P(Aa) = P(m Aoc)

ael ael

z e () P(Aa)

ael
< Vael:xzeP(Ay)
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UD Problem 9.10
ﬂ P(Aa) = P(m Aoc)

ael ael

z e () P(Aa)

acl
< Vael:xzeP(Ay)
<~ VYaecl:xzCA,
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UD Problem 9.10
ﬂ P(Aa) = P(m Aoc)

ael ael

z e () P(Aa)

acl
< Vael:xzeP(Ay)
<~ VYaecl:xzCA,

= zC ()4
acl
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UD Problem 9.10

ael ael

z e () P(Aa)

acl
Vael:zeP(Ay)
Vael:xCA,
x C ﬂAa

acl

z € P([) Aa)

acl
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UD Problem 9.19
Ax (B\C)=(AxB)\(Ax(C)
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UD Problem 9.19
Ax (B\C)=(AxB)\(Ax(C) J

(a,d) € Ax (B\C)
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