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E = { x | p(x) ∨ p′(x)}
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a. ∅ ⊂ A

b. A ⊂ E
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¬(∅ ⊂ A) ⇔ [∃x((x ∈ ∅) ∧ (x 6∈ A))] ≡ 0

⇒ [∀x(x ∈ ∅ ⇒ x ∈ A] ≡ 1

⇒ [(∅ ⊂ A)] ≡ 1A#7/,7? H.:,.)" "#) +.02/,.- [(x ∈ ∅) ≡ 0] A#,7:7%,.%- (x ∈ A) 9%$/($+""+0$/ ,A:/7- "+0$/ 3.%#2' A#+7%- ((x ∈ ∅) ∧ (x 6∈ A)) &"#$'") 9%$/($+" B$E43.%#2'02/? C7 +.02/,.)" "D.,$%"% A#7(+7;7- ")"%
" +.02/,.)" "D.,$3$ $'"00"/6$ B$E,A:/7,7/? I1*%
* +.02/. 8$1($) "1"%- .#0 )*($ 0.%2(2%2 )7##.%(.)3$0$
$)0"/?



 !"! #$%&'&( )&*+(+  !"#
x ∈ A⇒ p(x)⇒ x ∈ E$%&%"'(')'&# *+,+-.
#

x ∈ E ⇔ [p(x) ∨ p′(x)]

⇔ [(x ∈ A) ∨ (x ∈ A′)]
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+"')'-,+ $%C5424=4& '(9'(' "%24-?54(%),%- B4>%)# !"#$" %&'&(& A  !" B #"$#%&'  ( ()*"  +", %-%./0%( 1%./&2/!%$ +%.!%&/$3N# A = B ⇔ [(x ∈ A)⇔ (x ∈ B)]O# x ∈ A ⇔ x 6∈ A′P# x ∈ A′ ⇔ x 6∈ A # A ⊂ B ⇔ A ∪B = BG# A ⊂ B ⇔ A ∩B = AQ# A ⊂ (A ∪B)!# B ⊂ (A ∪B)L# (A ∩B) ⊂ AR# (A ∩B) ⊂ BNS# (A ∩A′) = ∅
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x ∈ A ∩ (B ∪ C) ⇔ x ∈ A ∧ x ∈ B ∪ C "4":'=5? ?"2ACA

⇔ x ∈ A ∧ (x ∈ B ∨ x ∈ C) $53'>5C ?"2ACA
⇔ (x ∈ A ∧ x ∈ B) ∨ (x ∈ A ∧ x ∈ C) &"7A3C"
⇔ (x ∈ A ∩B) ∨ (x ∈ A ∩ C) &"7A3C"
⇔ x ∈ (A ∩B) ∪ (A ∩C) $53'>5C ?"2ACA(& *+,- IB=?'453'
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P (x) = x ∈ A ∩ (B ∪ C)
Q(x) = x ∈ (A ∩B) ∪ (A ∩ C)&56'35C# 01 5:5 B2'4C'252 C"2?A:="3 &'2: ;3&17121 LB=?'4C': 5H52< O>"7A&":5?"$3;61 &F8'23'6'35C#
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x ∈ A x ∈ B x ∈ C x ∈ A ∩B x ∈ A ∩C x ∈ B ∪ C P (x) Q(x)

1 1 1 1 1 1 1 1
1 1 0 1 0 1 1 1
1 0 1 0 1 1 1 1
1 0 0 0 0 0 0 0
0 1 1 0 0 1 0 0
0 1 0 0 0 1 0 0
0 0 1 0 0 1 0 0
0 0 0 0 0 0 0 0"# $%&'()%*+ ,-.,*/,' 012,3, %4$ 5,. x 464*+

P (x) ≡ Q(x)(')#7# 89.1'2,0$,)4.: ; 5%'),+
A ∩ (B ∪ C) = (A ∩B) ∪ (A ∩ C),<4$'474 6=02=< ('#.: !"#$" %&'&(& E  !" #$ % &'( ) A *% + ,-#-# ,*" " .%/ &'( $* *$ % ") .0.1234.&*  0*/%*&% " $.1%.#2"5>: A ∪ E = E 6) +*% 0*(*# +*"*( 71 $*4*"?: A ∩ E = A 6) 8".& $*/*# +*"*( 71 $*4*"@: A = E \A′ : A′ = E \AA: (A′)′ = AB: E′ = ∅C: ∅′ = ED: (A ∪B)′ = A′ ∩B′ 9 :;"<.# =-".%2!: (A ∩B)′ = A′ ∪B′ 9 :;"<.# =-".%2>E: (A ⊂ B) ⇒ A′ ⊃ B′>$?./@ F<%7=)%04 8,.,0$4.2,',.+ G*,.2,',. H,&4.4*), -, I12,',. H,&4.4*),89.)17121J 9J,'40',.)4.: K,. &4. %)=2= *,),*',.43', %6=0'%3=*=J:



 !  !"#$ %& '#$("() *( +)+"# A ⊂ E ⇒ A ∪ E = E$# A ⊂ E ⇒ A ∩ E = A%# x ∈ A ⇔ x 6∈ A′ ⇔ x ∈ E \A′&# x ∈ A′ ⇔ x 6∈ A⇔ x ∈ E \A # x ∈ (A′)′ ⇔ x 6∈ A′ ⇔ x ∈ A'# x ∈ E′ ⇔ x 6∈ E ⇔ ¬Ω(x)⇒ x ∈ ∅(# x ∈ ∅′ ⇔ x 6∈ ∅ ⇔ Ω(x)⇔ x ∈ E)# x ∈ (A ∪B)′ ⇔ x 6∈ A ∪B

⇔ (x 6∈ A) ∧ (x 6∈ B)
⇔ (x ∈ A′) ∧ (x ∈ B′)
⇔ x ∈ A′ ∩B′)*# x ∈ (A ∩B)′ ⇔ x 6∈ A ∩B

⇔ (x 6∈ A) ∨ (x 6∈ B)
⇔ (x ∈ A′) ∨ (x ∈ B′)
⇔ x ∈ A′ ∪B′ !" #$%&'%()#$#("# A,B,C,D +,-.- /01. 2.E .2-.34.5 /01. ,4.6 7879:;7/, .8,<5,/5.-, 47957=:3:>#?7@ (A \B)′ = B ∪ A′?+@ A \B = A ∩ (E \B)?
@ (A△B)△C = A△(B△C)?;@ (A \B) ∩ (C \D) = (A ∩ C) \ (B ∪D)$# ?7@ A \B = A⇔ (A ∩B = ∅ ⇔ B \A = ∅ A ⊂ B ⇔ A \B = ∅?+@ A \B = B \A⇔ A△C = B ⇔ B△C = A?
@ (A ⊂ C ∩B ⊂ C)⇔ A ∪B ⊂ C?;@ (C ⊂ A ∩ C ⊂ B)⇔ C ⊂ (A ∩B?.@ A ⊂ B ⇔ B′ ⊂ A′?B@ A ⊂ B ⇔ A ∪B = B ⇔ A ∩B = A%# C879:;7/, .8,<5,/5.-, DE4<.-,3,>#?7@ (A ∩B) \ C = (A \ C) ∩ (B \ C)?+@ (A ∪B) \ C = (A \ C) ∪ (B \ C)?
@ (A \B) ∩ C = (A ∩B) \ (A ∩ C) = (A \ C) ∪B?;@ A△B = A′△B′ = A ∪B) ∩ (A′ ∪B′) = (B \A) ∪ (A \B)?.@ A ∪B = (A△B)△(A ∩B)


