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thod to obtain Prime Implicant

The procedure used for selecting prime implicants is given below:

(1) Each minterm/maxterm should be expressed by its binary
representation.

(2) The minterms/maxterms should be arranged according to increasing
index (index means the number of 1’s in a minterm/maxterm). Separate
each set of minterms/maxterms possessing the same index by lines.

(3) Ea_ch index i.e., ‘n’ should be compared with each index (n + 1). For each
pair of teltms that can combine, the newly formed terms should be stated.
If two minterms/maxterms differ in only one variable, that variable
should be removed and a dash (-) placed at that position. It shows the
pairing of ‘2’ cell combination. |

AﬂEer all the pairs of terms with indices n & (n+ 1) have been considered,
a line should be drawn under the last term.

(4) When the above process has been repeated for all the groups of terms,
one stage of elimination will have been completed.

(5) The next step of elimination or matching process should be repeated for
the new terms. According to this step, two terms can be combined only

when they have dashes in the same position. It results in pairing of ‘4’
cells combination.

(6) The process is repeated until no new list can be found.

(7) All terms which remain unchecked (do not match) dﬁring the process
are considered as prime implicants.

hod to obtain Essential Prime Implicant

(1) Here, there is a formation of prime implicant chart. For this, prime

implicants shouldbe represented in rows and each minterm/maxterm
of the function in a column.

(2) Crosses should be placed in each row to show the composition of
minterms that makes the prime implicants.

(8) A completely prime implicants table should be checked for column
containing only a single cross. Prime implicants that cover minterm/

maxterms witha single cross in their column are called essential Prime
implicants.

e.g., Salve the given function using QM method
y=Zm(0,1,5,7)

Firstly these minterms are represented in binar_y representation (as
aximum term is 7, so ‘3’ variables are used i.e., A, B, C)

interms Binary representation

Minterms Binary representation
A B C
0 0 0 0
1 0 0 1
5 1 0 1
7 1 1 1




e rmineé the ding to
writte T
representation should be variables C
S ﬁﬁm _}/E/T
i == 5
=g L. " " %
e i
e il
7 I e, mg W ey P
S repammgofones of Ui cach ICex o 3 o
+1 gt?é;saf&i dash s placed, if the tw0 11 .
to (n + 1) In ' Variables
Index | minterm % B C
0 | O 0 g =
0 1
1 (1, 5) == .
2 5,7 1 =

Next step is to check for next one’s combination 1.e., 4 ones. Here, 0

u'sllﬁl

mp Iic
pum

ant. For this ¢
ber of ones in

dashes are same, so no further pairing is formed.

corresponding to Prime implicants are A B, BC & A C.

The next step is to form the prime implication chart which 1s shown

Minterms
Implicants 0 1 5 7
® X

So, (0, 1) (1, 5), (5, 7) minterms forms the prime implicants. The mjy,

oy,
iy

rn
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EXAMPLE. Solve by Quine-Mcclusky Minimization Technique

YA, B, C, D) = Zm(0, 1, 3, 7, 8, 9, 11, 15)
olution: Step 1

Put binary representation of all the miniterms and arrange them according
index wise. Index indicates no. of 1’s present in a minterm.

YA, B, C, D) =Zm (0000, 0001, 0011, 0111, 1000, 1001, 1011, 1111)

A

Index O Index1 Index2 Index3 Indexl Index2 Index3 Index4

Index (Group) | Minterm Variables
A B C D
0 0 0 | 0 0 0ov
! 1 0 0 0 1v
L I~ 1 = G Y il
2 = W, — e A
2 3 0 0 1§ 1v
9 1 0 0 1v
3 7 0 1 1 1v
11 1 0 1 1v
4 15 1 1 1 1v

Step 2: Compare each minterm in a group n with each minterm in group
n+ 1 and identify (Match the pair of minterms in which only 1 variable changes).

If a matched pair is founded, Then a v Mark is applied to both individual
minterms available in pair.

Comparison and identification of matched pairs (for making group of two

is)
Index (Group) Minterms Variables
(Grouping of Two 1’s A B C D
0 0,1 0 0 0 B
_ 0,8 — 0 0 0v
1 1,3 0 0 — v
1,9 - 0 0 v
8,9 1 0 0 —v
2 3,7 0 vl 1 1v
2.1 — 0 1 v
9,11 L. ol fe g st
3 7,15 — 1 v
11,15 1 A
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ntification of matched pairs (for makihg

Step 3: Comparison and ide
of fOur 1’3)

s
Index (Group) I Minterm =

(Grouping offouris | A4 _
0 ©, 1,89 pan
I ©,8,1,9) l -
1 4.8 9,11 —
1 @a,9,3,11) l -
2 I 3,7, 11, 15) l =
L 3,11, 7, 15) e

Step 4: Comparison and identification of matched pair (for making groy,

eight 1’s) ; :
As no matching possible
U

Hence, identification process is complete

Comparison and identification of match pair process proceeds until no furt,
combination of minterm groups is possible.

Step 5: Now all minterms groups (single, grouping of two 1’s and groupiy
of four 1's) are checked for tickmark. Any minterm which is not tick marked;
called as prime implicant.

e.g. Minterms (Single) : All are tick marked
(In a pair of two 1’s) : All are tick marked -
(In a pair of four 1’s): No one is tick marked.
Hence (0, 1, 8, 9), (1, 3,9,11), (8,7, 11, 15) groups of minterms are making
prime implicants B ¢, B D, C D respectively.

Y=BC+BD+CD
Step 6 : Preparation of prime implicant table

us
PI terms Decimal numbers All minterms
(Minterm groups) (In a given function) )
i 0.1 8.1 8 9 i
| 8¢ | ois9 ® x g" 5
[ BD f 1,38,9, 11) S .
y Uy I, X b ¢ X X
[ oo T @ 7,11, 15) e ]

X ® g X |

Minte : ' v &
Interms corresponding single x are encircled and ¢gq] P

and tick marked ig byt below columng led as essentis
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earching of essential prime implicant

Minterms 0, 8 are contained in only one prime implicant i.e., BC ang
interms 7, 15 are contained in only one PI i.e., CD. |

Hence these two PI are called as essential prime implicants (E PI).

In this way— i

Minimized expression is—

Y = B C + CD | These two ES PI covers all minterms 0, 1, 3,7, 8,9, 11, 15

PLE 2.16. Solve the following function by K-map.
A Y=2Em(1,3)
() Y=Im(2,3,5)
(iit) Y=Im(, 12, 13, 15)
olution: (i) Y=2Im(l, 3)
Denotes the minterms expression and 1, 3 is included in ‘2’ variable because

1’ notation is 0 1 and ‘3’ is ‘1 1’ so two binary bits are used, so two variable K-
ap is used.

1|:L:|3
X

B
Y = Bis the required answer.
=B.(1)=B

B —
Logic 1 ) L

Fig. 2.50.

So

@) Y=Zm(2, 3, 5)

Maximum minterms is ‘5’ so represented by‘101’s0 3

used -variable ‘K’ map is

AB
c 0 o 9t 49

0 °m2 6| 4
1 1L1J3 TQS

\
AB ABC
Y AB+ARBC
A — AB
B —
Y = AB + ABC
8T \48c
C—-—
Fig. 2.51.
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4,12, 13, 15) od by 4 pits so 4-variab)e K.

can be represent

(iii) Y =Zm(
Minterm 12, 13, 15

required " 10
AB o1 L1 S 8 -
00 2 | BCD

=

9]

ABD
Y= BE _D- +ABD

— BCD
- Y = BCD + ABD

fie—— ABD

Fig. 2.52.
EXAMPLE 2.17. Solve the following Boolean function by K-map,
(i) Y=nM(,1)
(i)' Y=nM(4, 5, 10, 12)
(iii) Y =nM(0, 2, 3, 7) + ¢(4)
J"‘”/: =xM(1, 2, 3, 5) + d(0, 6)
Solution: (i) Y=nM(0, 1)

It is the maxterm expression and fill it by ‘0’ value, i.e.

A
B\ 0 1

0 m \

\A logic 0 E

Y=A
() Y=nM(4, 5, 10, 12)
Here ‘4’ variable K-map is required:

.C'\AB
D
00 01 11

30___&0 - 72 ‘O‘al 1

1B C 01 1 oW . B+C+D
. “‘"‘5“‘*‘;&;-1-5“*___‘“_1-_1--A+E+c
10-__?-_"'5‘"“"-1-;--___1_6
'“““'-‘--'-—_a_________@‘_‘_kx+8+0+n
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y=(B +C+D)(A+B +C)(A+B+T +D)
)

=, B e

| Fig. 2.54.
@(ii) Y=nMQO,2,3,7) +06(4)
AB

C 00 ot 11 10
Here it don't make pair

2 6 4
01(o b is| SRR —
@ = because no unfilled zero
is there

/
A+C™ 4 17_3' 7| S
0 m
[ 0 [Here ¢ (4) is don't care term]

e A\
Y = B+C)(A+C) B+C

e

o0 o

O m >

oolw »|

D—Y

>
C
Fig. 2.55.
(iv) Y=nM(,2,3,5) +d0,6) (ST Y5)
AB
c 00 01 11 10
0 X _0_\ X
1 JAe)l] 0. Bl
N\
\A . (B+6)
Y=(A)(B+C)

A—

— D

Fig. 2.56.

PLE 2.18. Prove that
(A+B +E)(A+§C)=A+§c

olution: @A+B+ C)A+BO
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o 2 RCH*
2C+BA+ BB
:AA'!'ABC M [.‘.A.AzAh

Digital Logjq an

CA+CBC

= A[1+BC* §]+§C+#‘C—A
=A[1+§C+T3]+EA+#BC

- A1+ BC+B +C)+BC )
_A+B)1+C)+B+Cl+BC

T S
[ A+BO=01+3),

=A(1)()+ B +Cl+ BC [-.-1+§=1aaunu:11+£
=All+B +C]+ BC
= A1+ C]+ BC [z

=A+BC
=R.H.S Hence py,
EXAMPLE 2.19. Prove that

Solution:
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EXAMPLE 2.21. Simplify the following expressions :

() BA+C)+AB +BC +C

(ii) ABC+ ABC+ABC+ ABC+ABC

(iij) AD+ABD

(i) (A+C).(B+D)

Solution: () BA+C)+AB +BC +C

= BA+BC+AB +BC +C
- BA+BC+AB +BC +C
= AB+B)+B(C+C)+C

= A(1)+BQ1)+C [-,-B+B=1,C+C=1]
=A+B+C

(i) ABC+ ABC+ABC+ ABC+ABC
= BCA+ A)+ BC(A+ A) +ABC
= BC(1) + BC(1) + ABC [-A+A=1]
= BC+ BC+ABC
= C(B+ B)+ABC [- C+C =1]
= C+ABC
=(C+C)(C+AB

= (1) (C+AB)
= C+AB

(iiiy AD+ABD
= D(A +AB) [+ A+AB=(A +A) (A +B)]
=D[(A +4) (A +B)]
= D[(1) (A +B)]
= D[A +B]
= AD+BD

(iv) (4+C).(B+D)

= (4+C) + (B+D) fis

| I
>
Al

+

|
Sl
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EXAMPLE 2.22. Solve the following functi .
@) y=@B+CACH AB)

Solution: y= BC+ pAB+CAC+CA AB

L powBA+0A#D - [0 AASUB. Bap iy

_ e* |
- BC+BA +CA
i v=AB+AC +BD +CD
A“:) y= AB+AC+BD+CD
= AB+C)+D(B+0)
=(4+D)(B+0)

(iir)

CD+ABCD+ABCD +ABGCD
Ans,

- =<
"

C(D+D)+ABC (D +D)
+A§6 [D+B=1
[A+4] [+A+2=1]

wl ol el
al

I
S I

I
il =l
Ql Al

|

g
~
I
&l
+
+
(v

h<
1]
|
+
ol
o S +
bul =l
n
sl !
i
&
e
+
&
H
b S|
v o]

()
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Logic Simplification
(lii) f= Zm(0, 2, 3, 6, 7, 89 9; 10, 13)
(iv) f(P, Q R, S) =Zm(0, 1, 2, 4, 6, 8, 10, 12, 14)
Solution: () flA,B,C)= ABC + AB+ABC +AC
Convert these terms into standard SOP form to find out the minterms:
Binary value = Minterm

ABC = 000 0y

AB= AB(C+C)= ABC + ABC

l l
011 010

1 l
(3)10 (2)10

ABC = 110=(6),

AC=AB+B)C= ABC + ABC

] d
1 B | 101

d l
(D1 (5)10

So, the minterms are given as:
Zm(, 2, 3,5,6,7)
This can be solve by 3-variable K-map because the maximum decimal term

18 7.
AB
c 00 01 1 10
0 2 6 r
o] @ 1) 1)
1 3 7 5
1 J (1) 'D
W v v
AC B AC

So, the final result is given as:

flA,B,C)=B+AC+ AC

(i) (A, B,C)= AB+BC +BC+ABC
Ans. Convert the following terms into standard SOP form

AB = AB(C+0C) ABC + ABC

& d
011 010
l &
Minterm — 3 2
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ABE + ABC

110 010
J d
2
Minterm — 6 o
A = ABC + ABC
pc— @+ A BC | 1
¥l 011
d l
Minterm — 7 3
1555 4 (Minterm)
c~-10 0- .
M are g:rei as Im (2,34 6,7 [Repeat term, is taken,,
interms ‘
The K-map realization is shown as follows :
AB
C\. o O 11 10 _
3 o H
0 P p 0\ D
\ L 3 7
1 1 1)
i A
B AC

fA,B,C)=B+AC
\}iél)/ f=2m (0,2, 3,6,7,8,9, 10, 13)

The K-map realization is shown as follows .

11

12

'
CcD U 5 2
00| \U
1 5

01

1

13

11 r1—a—ﬂ7

15

1|~ ACD

14

2l |p

: BD Ac
The output is given as :

fA, B, C, D)=

(i) fP,Q R 8=5%

The K-map is shown as follows

AC+ACD+BH

mQ©,1,2, 4,6 8,10, 12, 14)

_—-"“
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PQ
RS

S
BIE
- |2

01

11

wl

QR

ol

The output is given as :
fP,QRS)=S+P @R
EXAMPLE 2.24 Simplified the function using
Y=xnM(O,1,3,7)-

Solution : Using k-map
AB

QM method & k-map-

C 00 01 1 10
0 4 b 4
yIe
= P 5
01 L‘J 1@ [ 9
3 A 3
A+B B+C
Y= (A+B)(B+0)
Using QM-Method
(z) Convert the max terms into their binary_equivalent and arrange them
according to increasing order of their index
Tndex | Maxterm | Variable: = ap S, o i) B
0 0 0 0 0 N}
1 1 0 0 1 |
2 3 0 1 1 v
3 7 1 1 1 \

(i) Compare each maxterm in lower index with each term in higher
succeeding index. If there is change in only single bit, mark dash (—) in
that position in next table and mark right (V) on both terms in the above

table.
Index | Maxterm Variables
A B C
0 0, 1) 0 0 —
1 1, 3) 0 — 1
2 3,7 — 1 1




(ii}) Find essential prime 1m r_,/l—- 3 7
Maxterm 0
Prime i s
implicants _______.....----"""';
A+B | ® S E —
it
- X
A+ (L_ AT B S—
e X ®
B+C —

Hence Y=(@A+B) (B + 5)

EXAMPLE 2.25. Simplified the given function using k-map g oy
method

Y=aM(,1,3,7,9,11) + d(2, 5, 8, 14)
Solution : Using k-map

AB
cD\__00 01 11 10
00| (0): X ¢
01| fof] X\- OES
1| N |- ‘g)_ E LY
2 . \ | X, :_\B+5
=%
A+B A+D

Y=(A+B)(4+D 2
Using QM Method ) ) (B+D)

]

o]
*
oSl = o o

|
:-ﬂ/ ?'w/
o= o
HiH o0 ~lo~ole

Prime

R

Moo= ol o
o R 2 A 2 dTe | o

[y -
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(i) Compare each term in lower index with each term in higher succeeding
index including don’t care conditions also. If there is change in only gpe
bit, mark dash (—) in that position in next table and mark right (V) op,
both terms in the above table.

Index Group Variables
A B C D
0 0,1 0 0o O — v
0, 2%) 0 0 — 0 ;
(0, 8% e . B 0 0 i o
1 @, 3) 0 0 — 1 j
1, 5% 0 - 0 1
(1,9) — 0 0 1 w{
(2%, 3) 0 0 1 - A
(8*,9) i 0 0o — v
2 (€l 0 o 1 1 )
(3,11) — 0 1 1 \
(56*,7) 0 1 == 1 v
(9, 11) 1 0 - 1 \
(ti1) Repeat the step (ii) until no more grouping is possible.
Index - Group . Variables
' A B €5D
0 ©, 1,243 0 0 = o
(0’ 1: 8*3 9) e 0 0 —
(0, 2%, 1, 3) 0 0 — _
0, 8% 1,9) — 0 0 e
1 (1,8,5,7 | © s __ 1
(1,8,9,11) | — 0 _ 1
(1, 5%, 3, 7) 0 e _ 1
(19 9! 3: 11) = 0 e 1

(iv) Hence no more grouping is possible we write equation covering all
maxterms and known as prime implicant equation. The procedure 1is
- similar to SOP form the only change is that the variable having value ‘1’
is written in compliment form and variable having value ‘0’ is written in
uncomplement form.
Y=(A+B)(B+C)(A+ D) (B+ D)
The term left in first table i.e, (A + B + C + D) is not included because
it is don’t care conditions.
Y=(A+B)(B+0O)(A+ D) B+ D)

() Now we find the essential prime implicant from the prime implicant chart:
Check the maxterm which have only single x and circle it and these

maxterms are essential prime implicants and should be come in final
reduced equation. .




Digital L
"3 ._/,/ = B+ D)
8 B)(B+C)(A+D)(B
Y= (A ¥ __..-——-"'g';—r?/r/s: 9
B
. W i [ gy
A+B EREL 2 2
lpec [ e lr—1 7 1=
__________._.—-—-—-"_""—. ®
A+D __."_.—-——-*"')'(""—_@ﬂ X | ®
B+D __——ﬂ_______f_——-——‘“"i’#
= I S— .
A+B+C+D only single X and circle it gy

Check the maxterm Which ha.ve
maxterms are essential prime implican

equation.

PLE 2.26 Solve the given function using k-map & QM methy,

y= [A+B)(B+C)@A+D)[B+D)

Y=aM(1,238,179,10,12)
Solution : Using k-map

AB

CD 00

01

[

11

00 &

7

[ D,

-

il

o

@] 9

%
0
/

o),

”

Y=(A+B+C+

Using QM method '
(?) Convert the maxterm into

; their binar i
it ; : nary equivalent and
Iccor 1Wg order of their index. B
ndex Group V\ariab]
PR ek S S
=0 e g ' %ol LA
1 : L, 0
. 9 |
Prime 10 1 ; 0 s i
Implicant 9 1 ; v
oSS
7 0 A+Byl
el : A+B¢t
(1)) Comparm 3 1 1 o
dash (— exta ndif th e;nlndex With each maxterm of hif
g [ a . . ‘
maxterms i p, e‘,’f;ﬁ‘lzmn In next talﬁﬁe;n Single bit only thep

mark right (V) o

il il

ts and should be come in fing) re&h

IR

[
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Index Group Variable
A B _C D
— 1
(1,9) - 0 0 &
(2, 3) 0 0 1 .
2 3,7 0 s i |

No more grouping is possible and the equation is Elven by B
Y=(A+B+C+D) A+B+ D)_(B+C+ DL 4
(A+B+E)(B+C+D)(A+C + D)

i nt in
[Z + B +C + Dis included because 12 Maxterm term 1s not prese

- . ime implicant chart.
(ti7) Find out essential prime implicants from the prime implicant c
12
Maxterm — 1 2 3 /) 9 10
Prime
implicants | |
(A+B +C+D) ®
(A+B+ D) » S
(B+C+ D) % ®
(A+B+C) " &
(B+C +D) " 4
(A+C +D) < &

The prime implicant which are encircle are come in final equation. Hence

Y= (A+B *C+D)(B+C+D)(B+C +D)(A+C + D)
PLE 2.27 Solve the given function

Y= =M (0, 1,8,7, 10, 13, 14)
Solution : Using k-map

AB
CD\ 00 01 11 10

oo@

01 L(d @ K+E+C+5
1 m A+C+D
o UTecrot
/
A+B+C A\+§+(-:
Y= (A+B+C+D)(A+C+ D) (A+B+C)(A+B+0)




Using Q-M method
(i) Convert the m

(i) Now compare

(i) Now we find the essential prime

_/——J;.._-—%—"""‘

' in
according t© increas

10

pame -7

axterm

: 0 their binary

Iorder of their in ex.

T
=
=r
=
:‘“Q-
=
=3
—
s

c
el == A k= =

?\-x-&-

-l
o ]
2| 2 2 |2 | <2

+
(we]]

Cy

<

—

— o
o

—_—

implicant| 14

.__-—-'--.-—."-'—_-—-—._-

each maxterm

e I i ]
= Ol == O

of lower index with each t.naxterm of by
. an change in single bit only, thep

ing 1 nd if there 18 .
Ziﬁxﬁi?gorﬁ’;: position in next table and mark right (v e
maxterms in above table.

Tndex| Group " Variables
A B G D
0 ©,1) 0 0 0 e
(6, 14) fi-{RhE 1 "
(10, 14) 1 e i i

No more grouping is possible.
Y=(A+B+C+D)A+B+C)(A+B +C)

(4 +B +C+Disinc
pairing]

(B+C+D)(A+C+
luded because Maxterm 13 is no involved with

implicant from the prime implicant

table.
Prime 1 6 5 7 T
implicants L
A+ E +C+D B
A+B+

——__lele g B
A+B+(C i
F X
B+C+D P———ad . > | B IE
A+C+D _____""'““-*—-.________LH_—_— g

gg____gh_ »
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Encircle the cross (X) which is single in an each colump and. thex} the prime
licants corresponding to that row is known as essential prime implicantg
ce final result is

y=(A+B +C+D)(A+B+C0)(A+B +C)(A +C +D)
PLE 2.28. Solve by QM method—
fA, B, C,D) = £m(0, 1, 2,3, 5,7, 8,9, 11, 14)

ution: Step 1: Arranging all minterms index wise—
B, C, D) =Zm (0000, 0001, 0010, 0011, 0101, 0111, 1000, 1001, 1011 1110

SERRNERRR

Index0 Index1 Index1Index2 Index2 Index3 Indexl Index2Index3 3

Index Minterms Variable
A B c D
0 0 0 0 0 0 v
1 1 0 0 0 1. ¥
2 0 0 1 0 v
8 1 0 0 0o Vv
2 3 0 0 1 1 v
5 0 . 1 0 1 v
9 1 0 0 | v
3 7 0 1 1 1 v
11 1 0 1 i ) v
G4 I+ 1 1 0)—Unchecked
Unticked
ABCD
Index Minterms Variables U
(Grouping of 2 is) A B T D
0 0,1 0 0 0 o e
0,2 0 0 - 0 v
0,8 — 0 0 0 v
1 4 1,3 0’ 0 . 1 v
: 1,56 0 — "0 1 v
1,9 — 0 0 1 o
2,3 0 0 1 — v
8,9 1 0 0 o
. 3,7 0 — 1 1 v
3,11 — 0 1 i
3 | 5 17 0 1 —_ 1 v
9 11 0 o 1V
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142 / Variables

C

—-———’.'/
Index Mmteﬂ“i I's A B 2 -
(Gmugi_ng-gt—l""'— 0 aat - N
; 0 : 4
0, 1,2,3 0 ;
0 : B 0 vl
01,89 0 e (f;
0.2 1,3 0 0 0 -
0819 L= i
1.3,9,11 == = | i—-ﬁ
1,5,38,7 0 =] o)
1,9,3,11 - 0 L
No further grouping
Hencef= AB +BC + AD +§D!_+ AB_CE
PI Table : -
PI | Decimal Numbers All minterms 5'
0/1|/2|3{5|7(8|9 Tf -
ABCD 14 T
AB 0,1,2,3 x| x|@|x| —
BC 0,1,8,9 x | x 1P
A-.D 1, 3, 5_JI 7#_ x X ® ® i i@
BD 1,3,9,11 - ") b 1%
& gl F LR ®
I AR T
teominganlyin 15 [(97,3,3) THETT
5 7 1s coming onlyis AD ’
i_s -4 5 i (1’ 3’ 5, 7)
coming only jn BC
1S coming only 3 = ©,1,8,9
1413mm1ng OIﬂym i R 9, 1].)
ABCD \(1{;94
Hence 0.1 \
'%3,5,7,8,9,11, 14 .
f= EB" e
EXAMPLE - t8C +AD + R
2.2 - +B =
s 1
Im (1 3 , 1, 11,15) 4 d(o, 2, 5): QM mate
b : 1
\L J, 1’ 15, + d (0 .;;ﬁ
YL 001 iy 1| st |
2 e 11 bl 55 l
n 0000 0910 0101 3



ogic Simplification —a 143

Minterms Variables A5
0* 0 g 08 0 &
1 0 0 0 TR A T
g o .8 1. .4 ¥
8 gre ol LRl e
5* ot s i N el
7 G, 1 L A e
11 Al T
15 s e
Minterms Variables
A B C D
0%, 1 0 o o0 — Y
0%, 2% 0 g . == 0o v
1,3 0 0 @ — 1 ¥
1,5 0 — 0 1 ¥
2% 3 0 -5 — v
3,7 0 — 1 Lo
8,11 . [ | 1
5% 7 0 ) — L. . ¥
7,15 a0 1 1 1 VW
11, 15 1 EW ] W
Minterms Variables
0*, 1,2, *3 0 - —i AR
0%, 2* 1,3 0 g
1,8,5% 7 0 SR 1 AD
1,5% 3,7 0 T 1
871116 e e 1
3,11,7, 15 . s 1 CD
Decimal All minterms
o* | 1| 2* 3| 5*] 7] 11 [15
B 0,1,2.3 ® | x| ®| x
AD 1,357 X X | ® | x
PI| CD 3,7, 11,15 X X | ® | ®
v v v v v

11 & 15 are covered by CD and rest all are covered by 4 p. Hence,
= AD +CD.



