Minterm @ b
Each individual term fn the canonical §

minterm. This is shown in Fig. & KN B

Maxterm @

Each individual term in the canonical POS fo

maxtern. This is shown in Fig. 431

Canonical SOP Y=ABC + ABC + ABC
| | l Ea ch!ndlvidual tarm
|s called minterm

Canonical POS Y = (A+B)-gA+§)
t t

Op form js calle

(m is called as

Each Individual term
s called maxterm

maxterm and minterm
d maxterms for a three
be the output and A, B,

(c-1220) Fig. 4.3.1: Concepl of
Table 4.3.1 gives the minterms an
variable/literal logic function. Let Y
C be the inputs.

The number of minterms and maxterms

for “n” number of variables the num

maxterms will be 2

X n
Each minterm is represented by m; where i = 0,1,....2 -1
and each maxterm is represented by M;.
axterms for three variables

is 23 = 8. In general
ber of minterms OF

Table 4.3.1 : Minterms and m
'Variables | Minterms Maxterms
AlBlc| m UM
olo|lo|ABC=m A+B+C = M
olo|1|ABC =m "A+B+C = M,
ol1|0o|ABC=m A+B+C = M,
o|1|1|ABC=m A+B+C = M,
1|of0o|ABC=m, A +B+C = M,
1lo]|1 |ABC = my A +B+C = M
1{1]0|ABC=m A+B+C = M,
pl1]1|ABC=m| A+B+C = M,
Ex.4.31: For the truth table of two variables write the
minterms and maxterms.
Soln.:

Refer Table P. 4.3.1 for solution,

«+— Given loglc expression

_ ABC +ABC + ABC
. ..——Ccrrssponding minterms ° (Cy ’

_im@ 47+ Other way of represent;

where % denotes sum of products.

¥ = (A+B+C) (A+B+C) (A4B+C) <— Given expression

il — A
My Mo Mg +— Corresponding maxiemy|

(C-6156) :

v Y = Mz MO Mﬁ |

.Y = MM©O2 6) « Other way of representation. |
where [T denotes prbduct of sums.
4.3.2 Writing SOP and POS Forms fora |

Given Truth Table :

_  We know that a logic expression can be represented in

truth table form. For example, the expression Y = AB +
which is the Boolean expression for an EX- NOR gat

also be represented using a truth table.

Hence it is possible to obtain the logic expression in t
canonical SOP or POS form if a truth table is given to Us-

433 To Write Canonical SOP Expression fof
a Given Truth Table :

S S Tl i

The procedure to be followed for writing the canomcals
expression from a given truth table is as follows *

Sicpl From lhe gwen truth table

cunomcnl SOP
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: ) ...~ .Combind

jcal POS Express|

"\ 4 gx.482:  Fromthe truth Table ;
i expressi 1 Obtain the loglcal | 4.3.4 : on .

ik : . Bprossioninthe canonical SOP form, : Ic:'?gtisaanc'?rr:l‘:i? Table : Fe

Table P.43.2: Glven truth table G :

FATBIN| ", . Follaw s progsdurs B0

e [} orm.

a1 below. 10 8¢t the expression in

~lal=]lo
o|l=l={o

‘

soln.:

step 1: Consider only the second and the third rows of given
truth table corresponding to Y = 1. E E 4“3 4
x.4.3.4:

d3: d
LT, ’II:‘OI the second and the third entries in form for the truth
able P. 4,3.2(a) write the product terms : (C6413) Table P. 434:

(c-6157)Table P. 4.3.2(a)

Wite the logic expression in canonical POS
table shown'in Table P. 4.3.4,

Given truth table

@ - S
L A+B+C (Mg

MR AB:I_Bifblean expressions In

2y, = AB— the product forms e -
q 2 P 0] A+B+T My

1

2 Jail
3 |5
4

03 K+B+E(M5) 7
| A+B+CMg

OR (Add) all the product terms to write the final expre.ssioﬁ
in standard SOP form as follows : ) :

. Y =Y,+Y,=AB+AB ...Canonical SOP
g, Y = m+m=Zml.2) Soln. : T
Ex.4.33: For the truth table given in Table P. 4.3.3 write | Step 1: Write maxterms for the combinations of input which
the logic expression in the canonical SOP form.
produce Y =0. ) _ _
(c-6412) Table P. 4.3.3 : Given truth table Step 2: AND (take product of) all the maxterms to get canonical
POS form : : 22
—  ANDing (taking product of) all the maxterms written in step
5] ABc (my) Lweget T
Y = (A+B+C)-(A+B+C)(A+B+C)(A +B+0
_ This is the required logic expression in the canqnir;_él POS_
14 15| ABC (my) form.
1 - This expression can also be written as,
1{1]o Y = M, M, MM
T ec ™) o0 Y = M0350
Soln. : ' 4.35 Conversion from SOP to POS and Vice
Step 1: Product terms corresponding to combinations of inputs @ Versa : ZAC |
for which ¥ =1. ) " ltis important o note that the SOP and POS forms writen for

the same truth table are always logically equivalent. ©

Step 2 : OR all the product terms to get : | A
This point can be proved by solving th

e following example

y = ABC + ABC+ABC" _
n Y = mEmom=ZmL47) Ex.4.35: For the given truth table wiite fhP"ngocgl
. N expressions in the canonical SOP and
This is the required expression. o o s K - cuivalence
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.Soln.

expression : T i L e

 YmEMEAD o witen n SOP fom g

: e given ‘ o |
follows : '

Y

:"':‘
b
i

' m2+m4+_m6

,".
s

1l
>

DAt by ks o
Aagal s ARk X aaNG S Sl th iy
STRTS S D IIEI LY, SN WP IR0 0 U

BE+AEE¢ABE
BC+AC®B+B)

‘ll
]

20N

i AN s

. g T : 1 1
P s Lt L R e W S e Ly
ATCTIRE DR SR PRI T3 (T AN [ T SR

]
P

But I§+B |

Y KB E+AE

CAB+A) ;

oY =
But A+BC = (A+B)(A+0)
e (A+AB) = (A+E)(A+B) 8
.Y = CA+A)(A+B)=C(1)(A+B)

. Y = C(A+B) |

This is simplified expression.
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