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37=100101 182010010 2'sComplement(18)=101110

100101
+101110

A010011=19

37:100101 18=010010 I'sComplement(18)=101101

100101
14101101

010010
1

010011=19

2 Pl

(null element) Jles b o5 sae Sosls ()
at0=a a-l=a
(Commutative property) _lwl> ool (Y
a+b=b+a ab=bha
(associative property) oS 5 cosls (7
a+(b+c)=(a+b)+c a(bc)=(ab)c
(Distributive Property) s .da s conls (F
a+(bc)=(a+b)a+c) a(b+c)=ab+ac
(Idempotence) lusss oools (0
ata=a aa=a
(reverse complement) .sSes LSs (5

a+a=1 aa=0

om0 bl ¥ JaSiag ¥ Joe by 95 4 |, 12-18 wllee e

12=01100 18=10010 2'scomplement(18)=01110

01100
+01110

11010 2scomplement(11010)=00110=-6

12=01100 18=10010 1scomplement(18)=01101

01100
+01101

11001 1'scomplement(11001)=00110=-6

(absorption) wi> Seols (Y

ala+b)=a a+ab=a
i b sls (A
a(@+b)=ab a+ab=a+b
(De Morgan’s Law) o5, o2 s0sld (7
(a+b)=ab (aby=a+hb
(Consensus) glos! sscli() -

ab + dc + be = ab + ac
(@a+b)@+c)b+c)=(a+b)a+c)

(Shannon’s Expansion Theorem) sl 5 Ly o ()Y

FO X, 2) = 23 f(L X0, 20) + X0 (0,25, 0, X0)
[l Xz, x0) = (30 + F(0. 2 ) (% + f(L X, %))
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Basic Identities of Boolean Algebra

VDx+0=x 2)x-0=0
@x+1=1 4 x-1=x
B)x+x=x 6) x x=x
Hx+x'=1 B8 x-x'=0
@ x+y=y+x (10) xy = yx

Q) x+(y+z)=x+y)+z (12) x(yz) = (xy)z

(13) x(y +z) =xy + xz (14) x +yx = (x + y)(x + 2)
(15) (x +y) =x'y’ (16) (xy)' =x" +y'

(17) (x')y =x
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NOR x x=(A+8)
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A B|x

A
B
Exclusive-OR A :D_ x=ABSB 00
(XOR) o
B C=AB+AB" lrl !
1
A
B

0
1

©o=-=-0o

A B|x

Exclusive-NOR

r=(ABB8)
o equivalence or

x
x 0
x=AB +AB

0 1
0 1|0
1 ofo
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Graphic Algebraic Trith - 3 _al oS
Name Grapns o Trth J 5| Commnd Agﬂ.'a.».m dlb [y
A B|x
A x=AB
000
or
AND B x "8 o 1lo
1ofo
vl

8
A oofo
or r=A+B
z:D—' o 1|1
ol
(IR

x y z
0o 0 o0 x
o 0 1 1
o 1 0|0 y F
ot 1]0
1 0 0 1 z
1 0 1 1
1 1 0 1
11 1 1
(a) Truth table (b) Logic diagram
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Figure 1-4 Two graphic symbols for NOR gate.

3 , x s , xyz minterm maxterm abe flab,c)
3 (x+y+z) ’ x'y'z" = (x +y +2) 000 5z o) 000 5
(a) OR-invert (b) invert-AND 001 fyf (X+Y+2Z) 001 1

010 | Xyz (x+¥+2) 010 1 flabc)= ) m(1247)
011 Xyz (X+¥+Z) 011 0

Figure 1-5 Two graphic symbols for NAND gate. 100 GE (Revez) 100 X b l—[ 0s5s)
- v Rav+T 101 0

;33’_ G2y ;Q_r' +y' 42 =(xyz) 101 xyz (_ +_ )

: : 110 | xyz | F+¥e) 10 | o
111 Xyz (K+¥+Z) 111 1

(aY AND-invert (b) invert-OR
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Figure 1-10 Map for F(A, B,C, D) = 2(0,1,2,6,8,9,10).
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