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12=01100 18=10010 2'scomplement(18)=01110
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11010 2scomplement(l1010)=00110=-6
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(null element) Jlea L Jo5 sac Cool> ()
at+0=a a-l1l=a
(Commutative property) olbxl> cools (Y
a+b=b+a ab=ba
(associative property) s p.0cS 5 Cools (¥
a+(b+c)=(@(@+b)+c a(bc)=(ab)c
(Distributive Property) s o258 cuol> (F
a+ (bc)=(a+b)a+c) alb+c)=ab+ac
(Idempotence) Jlyogs cools (B

ata=a aa=a
(reverse complement) ,.s5ss LS (7




(absorption) wi> cool> (Y

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

Qs Al Caals (A

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

(De Morgan’s Law) 5, s cacll (4

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

(Consensus) slox>l cucl3() -

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

(Shannon’s Expansion Theorem) ol 5 lao o Jai())

fOexae %) = 21 (L x50 0, x0) + %1 (0, %, .., Xy)
fxg, x5, 0, xp) = (x1 + £(0, x,. ...,xn))(x_l + (1, x,, ....,xn))
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Basic Identities of Boolean Algebra

(1)x+0=x 2 x-0=0

B)x+1=1 4) x'1=x

B)x+x=x 6) x x=x
DHx+x'=1 8 x-x'=0

9D x+y=y +x (10) xy = yx

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

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

(17) (x) =x
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Graphic Algebraic Truth
Name symbol function tahle
A B | «x
A X = A*B 0 0 0
X or
AND B ——>_ x=AB o 1o
1 00
1 1 |
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OR A X v=A+8B 0 0}0
B 0 11]1
1 011
1 1 |
Al x
[nverter K =A
10
Al x
Buffer A —-D— x x=A
0|0
1{1
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1 110
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Exclusive-OR A JD_ Y=A®B 0 00

(XOR) x or

B—7 x=AB+AB’ ? (‘] :

1 110

A B} «x

Exclusive-NOR A — x=(A®B)y 0 011

or equivalence B — X A gl' B o 1lo
X = +
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1 1 |
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Figure 1-3 Truth table and logic diagram for F = x + y'z

x y 2z F

0 0 O 0 x

0 0 1] 1

o 1 oo y——i>°— N F
o 1 11]0 |

1 0 o] 1 z————I—_J

1 0 1|1

1 1 ol 1

1 1 10

(a) Truth table (b) Logic diagram




Figure 1-4 Two graphic symbols for NOR gate.

x X
;’@—(x +y+ z)' J’$—x'}l'2' =(x+y+ Z)’
z

(a) OR-invert (b) invert-AND

Figure 1-5 Two graphic symbols for NAND gate.

b 4 X -
é’a}_"‘”" ¥3>_x'+y'+z'=wz>'

(a) 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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