
Lecture 10
Standard Forms
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n binary variables can be combined to form 2n terms (AND terms),
called minterms or standard products.

In a similar fashion, n binary variables can be combined to form  2n terms (OR terms), 
called maxterms or standard sums.

* Note that each maxterm is the complement of its corresponding
minterm and vice versa.

MINTERMS AND MAXTERMS:

Minterms and Maxterms

Minterms and Maxterms
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x   y   z
0   0   0 x’y’z’ mo x+y+z Mo

0   0   1 x’y’z m1 x+y+z’ M1

0   1   0 x’yz’                 m2 x+y’+z  M2

0   1   1 x’yz     m3 x+y’+z’  M3

1   0   0 xy’z’                m4 x’+y+z  M4

1   0   1 xy’z m5 x’+y+z’  M5

1   1   0 xyz’ m6 x’+y’+z  M6

1   1   1 xyz m7 x’+y’+z’  M7

Minterms Maxterms

Minterms and Maxterms for Three Binary Variables

Minterms and Maxterms (continued)
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x y z F1 F2

0 0 0 0 1
0 0 1 1 0
0 1 0 0 1
0 1 1 0 1
1 0 0 1 0
1 0 1 1 0
1 1 0 1 0
1 1 1 1 0

 Given the truth table, express F1 in sum of minterms

765411 )7,6,5,4,1(),,( mmmmmzyxF 

)()'()'()''()''( xyzxyzzxyzxyzyx 
 Find F2

Sminterms and Pmaxterms



14

 Repeat for product of maxterms. 

3201 )3,2,0(),,( MMMzyxF 

)'')(')(( zyxzyxzyx 

x y z F1 F2

0 0 0 0 1
0 0 1 1 0
0 1 0 0 1
0 1 1 0 1
1 0 0 1 0
1 0 1 1 0
1 1 0 1 0
1 1 1 1 0

Sminterms and Pmaxterms
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Express the Boolean function zyxF ' in a sum of

minterms, and then in a product of Maxterms. 

)7,6,5,4,1(),,(
''''''),,(

''')'(''
''')'(''

')'(
')'(

76541 








mmmmmzyxF
xyzxyzzxyzxyzyxzyxF

zyxzxyxxzyzy
zxyzxyzzxyxy

xyzxyzzzxyxy
xyxyyyxx

Product of maxterms (POS)?

Adding all terms and excluding recurring terms:

(SOP)

Sminterms and Pmaxterms
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SUM OF PRODUCT (SOP) PRODUCT OF SUM (POS)

SOP and POS gate implementation



Assignment 10

• Convert the following to SOP and POS Form as 
a function of ABC :

F(A,B,C) = 110 , 111, 101 ,001


