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® Theorem1 Idempotency
® (a) ata = a
® (b) aa = a
oﬁt;ﬁ]ﬁ ata = (a+a)l P2(b)
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Theorem?2 Null elements for +and . operators

(a) atl =1
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= (ata)(atl)
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= ata

= 1

P2(b)
P3(b)
P6(a)
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Pé6(a)




Theorem3 Involution
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OR AND Complement
a+0=a a.0 =0 0=1
at+l =1 a.l =a 1=0




Theorem4 Absorption

® (a)atab = a

® (b)a(a+b) = a

A d
® NI

atab = a.l+ab P2(b)

= a(l+b)
= a(b+1)
= a.l

—  a

P5(b)
P3(b)
12(a)

P2(b)
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(a) a+ab=a+b.
(b) a(a+b)=ab.
Nero
a+ab =(a+a)(@a+b)
=1.(a+h)
=(a+Db).1

= (a+b)

P5(a)
P6(a)
P3(b)
P2(b)
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(a) ab+ab=a.
(b) (a+b)(a+b)=a

J

ThERY
ab+ab=a(b+b)  P5(b)

—a.l P6(a)
= a P2(b)




Theorem?7
(a) ab+abc=ab+ac.

(b) (a+b)(@@a+b+c)=(a+b)(@a+c).

N
ab+abc=a(b+hc) P5(b)
=a(b+c) T5(a)
=—ab+ac P5(b)
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Nerv XY =(a+b)(ab)
=(ab)(a+bh)
=(ab)a+(ab)b
=a(ab)+(ab)b
=(aa)b+a(bb)
=0b+a(bb)
=b.0+a.0
=0+0
=0

P3(b)
P5(b)
P3(b)
P4(b)
P6(b),P3(b)
P3(b),P6(b)
T2(b)
P2(a)
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Ne21i(Ad)

X +Y =(a+b)+ab
=(b+a)+ab
=b+(a+ab)
=b+(a+b)
=(a+b)+b
= a+(b+b)
=a+(b+b)
—a+l
=1

P3(a)
P4(a)
T5(a)
P3(a)
P4(a)
P3(a)
P6(a)
T2(a)
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(a) ab+ac+bc=ab+ac.
(b) (a+b)(a+c)(b+c)=(a+b)(a+c).

Nerv
ab+ac+bc =ab+ac+1hc P2(b)
= ab+ac+(a+a)bc P6(a)
= ab+ac+abc+abc P5(b)
= (ab+abc)+(ac+ ach)

= ab+ac T4(a)



315 madmguRisaaiayaaululsse Townilu
NIAAMNON
o ¢
M311Theoremd 1iflw1)sz)amsq

® ¢10819m511 1l 1dau

(X+Y)+(X+Y)Z = X+Y T4(a)

AB  T4(b)

AB(AB+BC)

ABC+B B T4(a)
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- B+ ABCD=B+ACD T5(a)
— Y(X+Y +2)=Y(X +2) T5(b)
— (X+Y)(X+Y)+Z=(X+Y)Z T5(b)

— AB+(ABCD= AB+CD T5(a)
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ABC + ABC = AC

(AB+ B +C)(AD+(B+C))= AD

T6(a)

T6(b)
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o xy+x§/(v_v+2) = xy+x(v_v+E) T7(a)

O (Xy+2)(W+xy+z)=(xy+2)w+xy)  T7(b)
O (A+B+C)(B+C)A+B)= (A+B)(B+C)(A+B) T7(b)
= B(B+C) T6(b)

= B T4(b)
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O WY+WXY+WXYZ+WXZ = Wy+Wwxy+wxy+wxz T7(a)
= WY+ WY+ WXZ T6(a)
= W+WXZ T6(a)

=W T4(a)
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(W+ X +Y +Z ) (W + X +2)
=(W+X+Y+Z)W+X+Y +2).
=(W+X+Y)W+X+Y+Z)W+X+Y+2) T6(h)
=(W+X+Y )(W+X+Y+) T6(h)

=(W+X) T6(b)
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Complement the expression a-+Dbc.

a+b.c =a+(b.c)
= a(b.c)
=a(b+c)

=ab+ac

Note that : a+bc=ab+c

|

X +Y

T8(a)

X
X T3

<<
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a(b+z(x+a)) =a+(b+z(x+a))

= a+b(z(x+a))

=a+b(z+(x+a))

—a+b(z+xa)

=a+b(z+xa)

=—a+b(z+Xx)

T8(b)
T8(a)
T8(b)
T8(a)
T3

T5(a)



531 Theorem8 1l¥152 el T

Y 1 1 = 4 —
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a(b+c)+ab =ab+ac+ab P5(b)
=b+ac T6(a)
=h(ac) T8(a)

=b(a+c) T8(b)



3531 Theorem9 11%Us2 a1

a19819n1517 1 189

o AB+ACD+BCD = AB+ACD T9(a)

O (a+b)(a+c)(b+c)=(a+b)(a+c) TI(b)

O ABC+AD+BD+CD=ABC+(A+B)D+CD
= ABC + ABD+CD
= ABC + ABD
= ABC+(A+B)D
— ABC + AD+BD

P5(b)
T8(b)
T9(a)
T8(b)
P5(b)



The principal identities of Boolean algebra

a+b=Db+a
a+(bc)=(a+b)(a+c)
a+(b+c)=(a+b)+c
=a+b+c
at+ta=a
a+a=1
l+a=1
O+a=a
(a)=a
a+ab=a
at+ab=a+b
(a+b)=ab

ab =ba

a(b+c)=(ab)+(ac)

a(bc) = (ab)c

=abc
aa=a
aa=0
0a=0
la=a

a(a+b)=a
a(a+b)=ab
(ab)=a+b

Commutativity

Distributivity
Associativity

ldempotency

Complement

|dentity
Involution
Absorption
Simplification

DeMorgan'sLaw
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000
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ata
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at+t(b+c)=(at+b)+x

a b c (b+c) | a+(b+c¢) | (a+b) | (a+b)tc

0 0 0 0 0 0 0
S 0 0 1 1 1 0 1

0 1 0 1 1 1 1

0 1 1 1 1 1 1

1 0 0 0 1 1 1

1 0 1 1 1 1 1

1 1 0 1 1 1 1

Vv




a J dd' Y a
NPAUNYHYN 3(a) Jaan51TA1319A NN

at+b.c=(a+b).(atc)

a b c b.C atb.c (a+b)| (a+c) (atb).(atc)
0 0 0 0 0 0 0 0
0 0 1 0 0 0 1 0
0 1 0 0 0 1 0 0
0 1 1 1 1 1 1 1
1 0 0 0 1 1 1 1
1 0 1 0 1 1 1 1
1 1 0 0 1 1 1 1
1 1 1 1 1 1 1 1
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1 1 0 0 0 0 0 0
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= ABC+AB(A+C)
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_ _ 000
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c.’o.z:i
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