Unit 12 Minterms and Maxterms

e The minterm list contains the numbers
of the rows of the truth table for which
the output Q@ = 1 and represents a Sum
of Products of canonical form.
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e [ he Maxterm list contains the numbers
of the rows of the truth table for which

the output Q = 0 and represents a Prod-
uct of Sums of canonical form.
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e T he Principle of Duality states that the
dual of a function is obtained by exchang-
iINg operators and identity elements, that
is exchange + for . and A for A.
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A truth table for n literals contains 2" rows.
We need a more compact format.

~NOoO PP WNRFEOS
R R, R, OOOO X
_ R, OORKRKEOOIOD
R O, OROROQOQ
R OO ORr ORO

The minterm list is then the list of the num-
bers of the canonical product terms for which
the output is Q = 1.




Unit 12 Minterms and Maxterms

~NOoO PP WNRFROS
R R, R, OOOO X
_ R, OORKRKEOOIOD
R O, OROROQOQ
R OOFrrOR ORO

Minterm list:

f(ABC) mg + mo + myg4 + my

>m(0,2,4,7)
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n A B C|A + B 4+ C|Q
0O,0 O 0|1 1 1] 1
110 0 11 1 OO0
210 1 0|1 0 10
3]0 1 1|1 0 0|1
411 0 00 1 110
5/1 0 10 1 0|1
6/1 1 00 0 1|0
711 1 10 0 OO0

Minterm list (Sum of Products) is:
f(ABC) = Xm(0,3,5)
and the Maxterm list (Product of Sums) is:

f(ABC) = NM(1,2,4,6,7)
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Use DeMorgan’'s theorem to convert from
minterm to Maxterm.

|
Al

ABC=A+B4+C=A+B+C
So that we then obtain the expression for the
terms in the truth table for which the output

is O.




Unit 12 Minterms and Maxterms

A noncanonical expression:
Q=AB+ A.B.C
IS expanded by using the identities:

A4+A=1 and AA=0

A.B.14+ A.B.C
A.B.(C+C)+ A.B.C
A.B.C + A.BC+ A.B.C
>m(7,6,2) = ¥m(2,6,7)

Q
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Similarly a Product of Sums could be ex-
panded:

Q (A+B)(A+C)

= (A4+B+0)(A+04C)

= (A+B+CCO)Y A+ BB+ 0)
(A+B+C)(A+B+C)

(A+B+C)(A+B+C)

where the expansion:

(A+B+CC)=(A+B+C)(A+ B+ C)

IS obtained by the application
of P2 of Unit 9.
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_|_

OORrRKFHOORFRTE

NOoOUAWNR OIS
R R, OOOO X
HL,OORKRKEOOD
— ORORORFOOQ
OO0OO0OO0OHKF KRR R X
O OrORrORQ
HFORORKOOK

The Maxterm list is obtained from the sum
terms in the Boolean product of sums and
the table

Q

(A+B+C)(A+B+0C)
(A+B+C)(A+B+C0C)
= NMm(0,1,4,6)




