Unit4. App., Minterm, Maxterm of Boolean Algebra I

Boolean Equation Formation from Sentence

Ex:The alarm will ring iff the power of alarmison and

A4 A4

Z A

the door is not closed or itis after 6p.m. and

A4

B’ C
the window is not closed
D'

Z = AB'+CD' i*%}w




§ Combinational Network Design Using a Truth Table I

@ By “1's” function
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f =A'BC+AB'C'+AB'C+ABC'+ABC

=A'BC+ AB'+AB
=A'BC+A
= A+BC
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@ By “0's” function f,\ i ((:) (]; ]; |

0 0 1 0 1

f =(A+B+C)A+B+C'A+B4C)ly 1 o | o | 1

—(A+B)(A+B4C)=A+B(B4C) [0 1 1 |1 | 0

1 0 0 1 0

=A+BC 10 1 1 0

fis “0” , S S B

If A=B=C=0 1 1 1 - 0
A=B=0,C=1

AZOZC,B:]- M

f'=ABC+ABC+ABC
U
f =(A+B+C)A+B+C')(A+B'+C)
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§ Minterm & Maxterm I

Variables : X)Y,Z---A,B,C---
Literals : X, X",Y ,Y'--o-..

Minterm and Maxterm I

Example
F =ABC'+A'B'+BC'

3 variables 7 literals

RowNo.|A B C Mintems Maxterms f f
0 0 0 0|AB'C = m, A+B+C = M, 0 1
1 0 0 1| AB'C = m, A+B+C’ = M, 0 1
2 0 1 0| A'BC = m, A+B'+C = M, 0 1
3 0 1 1| A'BC = m, A+B'+C' = M, 1 0
4 1 0 0| AB'C' = m, A'+B+C = M, 1 0
5 1 0 1| ABC = m A'+B+C' = M. 1 0
6 1 1 0| ABC' = m, A'+B'+C = M, 1 0
7 1 1 1| ABC = m, A'+B'+C' = M, 1 0




Canonical form m '= M

= f =A'BC + AB'C'+AB'C + ABC '+ ABC
=m,+m,+m,+m,+m,

or f(A,B,C)=> m(3,456,7)

fF minterm =1 = f =1

f=(A+B+C)A+B+C' A+B'+C)=M,M M,
f(A,B,C)=1IM (0 1,2)
[Zf7 maxterm =0 = f =0




_\/

AB,
)

f

) m (34567 )= f,(ABC )=mgzmq+m,
f=(mgtm+m,) =mm'm," = MMM,

=TIM(0,1,2)
:(m +m, +m,+my;+m ) mg™- m,’- Mg
— M3M4M5M6M7 —HM(3,4,51617)

- mg'- m,



Another Example

A B C D|g ¢

O 0 0 OO0 1 mo

O 0 0 1/0 1 m

O 01 O1 0 m

001 111 0 ml |9=2m(234,6,71011,14)

010 0[1 0 m |or=[IM(0,158,9121315)

01 0 1/0 1 ms ,

S D g:_zm(o,1,5,8,9,12,13,15)

01 1 1|1 0 mv g=|[> m(0,1,5,8,9,12,13,15)]'
DO D =[1mi'(0,1,5,8,9,12,13,15)
1 0 0 1|10 1 mo

101 0l1 0 m [1Mi(0,1,5,8,9,12,13,15)
1 0 1 111 0 mu

1 1 0 0|0 1 moe

1 1 0 110 1 nmm

1 1 1 0|1 0 mua

1 1 1 110 1 ms 8




Ex : 1. Find " Minterm Expansion" of f =a'(b'+d)+ acd'

f=a'b'+a'd+acd’
—a'b'(c+c')d+d')+a'd(b+b')Yc+c')+acd' (b+b")
=a'b'c'd'+a'b'c'd +a'b'cd' +a'b'cd +a'b'c'd +a'b'cd

+ a'bc'd +a'bcd +abcd' +ab'cd’
= 0000 + 0001 + 0010 + 0011 + 0101 + 0111 +1110 + 1010
- ¥Ym@©0,1,2,3,5,7,10,14)
Find M axterm expansion f =[IM(4,6,8,9,11,12,13, 15)

Ex : 2.Find "Maxterm Expansion" of f =a+ bc



Ex :3 Prove : a'c+b'c'+ab=a'b'+bc +ac'

“ = a'c(b+b')+(a+a')p'c'+ab(c+c’)
= M,+m, +m,+m,+m, +m,
= >m(0,1,3,4,6,7)

i = a'b'(c+c')+(@a+a')oc+ac'(b+b')
= m,+m,+m,+m,+m,+m,

>m(0,1,3,4,6,7)
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§ General Form for Minterm & Maxterm
Expansion

7

A B C|F F=am,+am, +a,m,+..+am, = 5 am; e (a)
0 0 O0]a, /;?3’; i, term exists = a =1
0 0 1|a
0 1 0|a| A#:
0 1 1]a, F=(@,+M,)a,+M,)a,+M,)...(a +M,)
7
1 0 0]a, :.1_70(ai+|\/|.) ...... (b)
Lo e /2/; i, term does not exist = a, =1
1 1 0]a
L w(1+M,)=1




A B C|F

0 0 0|0 mo Mo
0O 0 1|1 m M:
0O 1 0|1 m: M-
0 1 1|0 ms Ms
1 0 0|0 ms Mas
1 0 1{0 ms Ms
1 1 0|1 me Ms
1 1 1|1 mr My

F =1-m+1 m+1 ms+1 m
=(0+Mo)0+M3s)0+Ma4)f0+Ms)
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F' = [H(a +|\/|)] = Z(ai+Mi)'
= Z(a" i) = Z(ai'°mi)

e (a)

F' = [Z(ai'mi)]' - H(ail+mil)

M@, '+ M, )

FE 17 Eme 5O i
PRI EI M B L)%
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on_1 2" 1

— General Form: F = X am = II (a+M)
i= i=
2"1 2"1

F'= ;O a.'m. = [{)(ai'+Mi)

Propertyjmm. =0 if i=j| Ex:(ABCD)(ABCD)=0

2"-1 2"-1

So: f, = _go am, f,=2XZbm,

j=0

2"-1 2"-1 2"-12"-1
f.f, = (EO aimi)(jgO b,m; ) = EO EO ab,mm,
=Xabm (1= ] terms=0)
Ex: f,=2m(0,2,3,59,11) f,=2>m(0,3,9,11,13,14)

f.f, =2.m(0,3,9,11)
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§ Incompletely Specified Functions I Xy z|ABC
00O00O0O
A 011/0 00
) »I B 000[010
/ N C N2 B F N 011011
’ 1 00(1 00O
1111 01
I. X, Xx=0.,0
100{1 01
F = A'B'C '+ A'"BC + ABC L1111
= A'B'C'+BC
O0.x,x=1,0
F = A'B'C'+A'B'C+ A'"BC + ABC
= A'B'+BC
m.x ., x=1.1 « don' t care
F = A'B'C'+A'B'C+A'BC+ABC'+ABC
= A'B'+BC+ AB

Case 2 simplest solution
F = Xm(037)+Xd(16)
or [TM(2,45)-TID(1,6)

=2

N
P = P P o o o oy
P P o ok PP o o|lm




§ Truth Table Construction |
Ex 1 : Simple Binary Adder X =ab
Y =ab'+a'b=a®b

da — .
b Y}Sum

XY
— X

0 1

= ¥
— Y

/ 1 0
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Ex3:6-3-1-1 BCD Error - Correcting

ABCD|F F gives 1 if not correct
0 000 0|0
1000 10
00 1 ol F o= >m(2,6,10,13,14 ,15)
20 0 1 110 = ABCD+ABCD'+AB'CD'+ABCD’
30 10 00 + ABC' D + ABCD
+ o 10 e -~ ACD'+ACD'+ABD
40 11 01
5 0 1 1 110 = CD'+ABD A .
6 1 0 0 0|0 B .
7 1.0 0 10 C '
710 1 01 C'} D T
8§ 1 0 1 10 D | N
9 1 1.0 0/0 :E>F
01 10 11 %} |
w111 0/1 D7 F
W11 01 11 .
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Homework

1,2,5,7,9,20,23,25 (c) ,25 (d)
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