GIVEN f = e IN CSOP, OBTAIN MINIMAL POS

Procedure-CSOP-t0-POS

1- MARKfON THE MAP

2- f 1S DEFINED BY THOSE SQUARES NOT MARKED AS 1
(f' IS DEFINED BY THOSE SQUARES MARKED AS 0)

3- OBTAIN A MINIMAL e FOR f IN SOP BY COVERING ALL 0- SQUARES WITH
MINIMAL NUMBER OF LARGEST POSSIBLE AREAS OF SIZE 2K, k=0, 1, 2,..
FORMED BY COMBINING ADJACENT 0-SQUARES

4-  TAKE COMPLEMENT OF "IN SOP TO OBTAIN f IN POS

P! ! 7
e.g., f(AB,C,D) = Tm(0, 1,2, 5,8, 9,100 = B 8¢ ACD

o= AB +CD + oD
£ o=@y = @B+®+Bb)
_ (A (@) - er)
- Qq.@,)[am’) (3-@35)

GIVEN f = e in CPOS, OBTAIN MINIMAL SOP
1) Obtain CSOP from the given CPOS
2) Apply_ Procedure-CSOP-to-SOP

.GIVEN f = e IN CPOS, OBTAIN MINIMAL POS
1) Obtain CSOP from the given CPOS
2) Apply Procedure-CSOP-to-POS



3L
e.g., Given f(x,y,z) =I1IM(0, 2, 5, 7) in CPOS,

A) Obtain minimal SOP

f(x,y,z) =TIM(0, 2, 5, 7) in CPOS is f(x,y,z) = Zm(1, 3, 4, 6) in CSOP

T 4 + Xz

B) Obtain minimal POS
f(x,y,z) =TIM(0, 2, 5, 7) in CPOS is f(x,y,z) = Zm(1, 3, 4, 6) in CSOP

A ) /o
o [11 [0 f = xz+xz

*,
O
Q

= .
£z sz ) (xr2)
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SIMPLIFICATION OF FUNCTIONS WITH DON'T CARE CONDITIONS

x = DON'T CARE is a value of a function {
corresponding to an input combination that will never occur

etg-"

M ek kel ek ek ek ik DO DD DD OO G
ok k. G D D D bk ik ok ek DD DD e
D G ek e D ek et D D e bl D Dy
NQMQMQBQN@HQNQN@N
I e e e D e el sk D el ik dad D W G X B

= f(w,x,y,z) =X>m(4, 5, 6, 8 9, 10, 12, 13, 14) + d(0, 2, 15)

X X Xlololx
t|! | 1 0 jx
Tyl 3% X

)

§ L] g k}{ 0

= =

A) Obtain minimal SOP B) Obtain minimal POS
_ / ! * f !
foz4xy+ Y L= wx +yz

f=(w+x)(y 'tz )
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FROM STANDARD TO CANONICAL FORMS OF EXPRESSIONS
A) SOP -» CSOP

EXAMINE EACHTERM IN ¢
IF TERM IS A MINTERM
THEN CONTINUE WITH THE NEXT TERM
ELSE FOR EACH MISSING x,;, PERFORM (x; + x";) AND TERM

SIMPLIFY AND ELIMINATE REDUNDANT TERMS

e.g., f(x,y,z)= x"y + 2’ + xyz -
=(xY) e Z+2)+x+x)o(y+y)ez +xyz
=X'yz + X'yz' + xyz’' + xy'z" + X'yz’' + X'y'2’ + xyz
= x'yz + X'yz’ + xyz’ + xy'2’ + X’y'z’ + xyz
= Mg + My + Mg + My + Mg + My
=3m0,2,3,4,6,7

B) POS - CPOS

EXAMINE EACH TERM IN e
IF TERM IS A MAXTERM
THEN CONTINUE WITH THE NEXT TERM
ELSE FOR EACH MISSING x;, PERFORM (x; * x';}) OR TERM

SIMPLIFY AND ELIMINATE REDUNDANT TERMS

e.g., f(x,y,2)= x"* (y' + 2)
=X +yy +22) o (y +2+ xx)
= [(x"+y+z)e (X +y+2 Y (X +y +2)o (X' +y +2 Y [ (X+y +2)o (X" +y'+2)]
m (X Ay + )X +y+ )X Y DX +Y +2)x+Y +2)
= M4, Ms, MG’ M7, M2
=TIM(2, 4,5,6,7)

(IF THE VALUE OF A FUNCTION
IS INDEPENDENT OF THE VALUE OF SOME TERM/LITERAL
THEN THAT TERM/LITERAL IS REDUNDANT)

.8 f(Xsy,Z)m x’y’z +YZ +XZ Aance /! g X! !
LTS AN g iy = (4 <)o)

mzﬁ‘()("?’j—'i')() = 6{%’(1
LDl by 64)

z



SHORT-CUT FOR SOP -» CSOP AND MORE ...

f(x,y,2)= X'y + 2 +¥xyz  am SOP

.

o |1
0 -

Z

N
(L
-f(x,y,‘z)z ¢+ ;-c’ on ik SoP
- f(x,y.2)= Zm(o,z,B}H,6}7) wm C,Sof’_
fxyn= 11 M Cf,g) "om CPOS
fya= Sm(1,S) n CSof

fxy= || M (o) 2,3,4 ¢ 7) w CPOS
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5) IMPLEMENTATION OF. f(Xy, Xy, sy Xp)

in a BOOLEAN EXPRESSION in a CIRCUIT
each LITERAL _ an INPUT to a gate
each TERM a GATE
LOGIC GATES
Name Graphic ~ Algebraic Truth
symbol function table
x yi F
x : 0 0] 0
AND D—— F  F=x 0 10
Y | 1 0|0
. 1 141
x ylI F
' 0 0] 0
OR ; :D—- F Fwxy e 111
' I I
1 I 1

Inverter x

Buffer x —D—- F Fax

waia wolx
—-6"23 c:-«l’::

. x y| F
X ) | 6 0] 1
I 011
1 110
. _ ' x y| F
x 0 0] 1
NOR v_—__D°—F F=(x+yY 0 1|0
) ‘ 1 00
P 1190
x y| F
Exclusive.OR X = F F=xy'+ xy g {I) (l}
(XOR} Y =x®y S
' I 1190
x yl F
EXCiUSEVC*NOR . . oz + x'y 0 ¢ ——ni”
equivalence _ b g 1 olo
' 1 111




AND gate

X Z=XeY
Y =

X
Y
(AND) XY
(OR) X+Y

(NOT) X

< X

OR gate
(a) Graphic symbols

L=X+Y"

wad

X

3t

-

NOT gate or

inverter

X



TmMoOW

U

}F:ABC

Three-input AND gate

2FnA+B+C+D+E+F

Six-input OR gate

v

AB+C(D+E)

hie




F=ABC

Three-input AND gate

%m-— F=A+B+C+D+E+F
Dmi |
F—rp Six-input OR gate
A
B—o1 __/
; D=Da
D .
. |

AB+C(D+E)

mo UO0 w»
\-l/\-/\]/

AB +CD + CE

593



AND - OR - INVERT FORM A FUNCTIONALLY COMPLETE SET

NAND FORMS A FUNCTIONALLY COMPLETB SET

A—1 Yo ' A NOT (inverter)
y pu— '

- :)0_(,4_3)___ Yo AB AND
Bmm

-

Do.——(,raf)'w A+B  OR

Impiementation of NOT, AND, and OR by NAND gates

NOR FORMS A FUNCTIONALLY COMPLETE SET

4 i )3 A NOT (inverter)
A (A+By

(A’ 4 B'Y == AB AND

Implementation of NOT, OR, and AND by NOR gates

4o



