2. 4 12 Karnaugh Map in Minimization of Boolean Expressions R T,

" Boolean expiession can be simplified by using Boolean algebraic t1"53‘31‘6l’11:3 but therg -
' are no specific rule to make the most simplified expression. However, K-map cqp casily
minimize the terms of a Boolean function. Unlike an alz,ebf'“c‘ method, I\-map isg
pictorial method and it does not need Boolean algebraic theorem. 3

K-map is basically a diagram made up of squares. Each of these squares Iepresents 5 -
min-term of the variables. If » = numbers of variables then the number of squares j in itg -

K-map will be 2" . K-map is made using the truth table. In fact it is a special form of bet -
truth table that is folded upon itself like a sphere. Every two adjacent squares of the K '
map have a difference of 1 bit including the corners. .

K-map can produce sum of product (SOP) or Product of Sum (POS) expressmn
considering which of the two (0, 1) outputs, are being grouped in it. The ‘groupmg of 0’5
result in Product of Sum Expression and the grouping of 1’s result in Sum of Product
Expression. The expression produced by K-map may be the most simplified expression
but not unique. There can be more than 1 simplified expressnon for a smgle functlon but
they all perform the same. ‘ ' REES

2.4.13 Rule to Minimization in K-map

L Whlle grouping, you can make groups of 2” number, where n=0, 1 2 3
2. You can either make groups of 1’s (or 0’s) but not both. W

3. Grouping of 1’s lead to sum of product term and gropmg of 0’s lead to- product
of sum term. : s

4. While grouping, the groups of 1 s should not contam any 0 and the group of 0’
- should not contain any 1. :

5. The function output for 0’s grOUpir‘lg':ShOuld be »C‘Onllpleménté d ds F"-‘-, '. : A%

Scanned with Cam



de should be .as |
oup M2 arge as possible ey
=l ‘fth"v‘y overl
ap.

A i the like term™ should be § in a group even 1fthey over|
er ap

U permost and lowermost squares cqp be made int
djacent (1-bit difference), : | g °UP tOgethor as they are

game 80€S for the corner squares.

 gach group represent a term in the Boolean
l[L dsunple the term. eXpression. Larger the g &roup smaller

The product of those literals that remains unch 1
rerm of the expression. arged in e S"‘gle grOUp makes thc

! pon’t care “X” should also be mcluded while groupmg to make a large possﬂ)le group.

. Kamaugh map of 2 to 4 vanables are very easy, However 5 and

,;gblt complex. 6 ‘ve.nable K-map is

e 1 : Use the Karnaugh map representatlon to find a minimal sum of the product
@mn of the following Boolean function f(A,B)=2m(0,1,2).
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Inthe first group, (m 0’ m2) variable A is changmg
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F(A,B,C) =B'+C".
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Example 3 : Minimize the following Boolean expression :

F(A,B,C, D)=  (my, my, My, my, Mg, mg, Mg, my, My mm mls)

Sol. The K-map of the given Boolean expression is
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BOOLEAN ALGEBRA

Corner group of 4 will give term with 2 literals remain unchanged i.e., B’ D'..
The last group of 4 will give A’ D' because they remam unchanged in the group
So the expression will be F (A, B, C,D)=C' + B’ D’ +A'D’

24 14 Another Method for Minimization ol‘ Boolean EXpl‘eSSIOIl

There are two basic steps for minimizing functions n'amely,' detennining pl'ime implicants
and then finding subsets such implicants that cover all product terms of a function.

\// 2.4.15 Definition (Impllcant) An 1mp11cant of a functlon is a product term that is
included in the function.

“ V - ; - - . #
For,ig%ﬁgg :‘-'xyz'is an implicant of f(x, y, z) =xy, fOTxy=xyz+xyz’

-\/ 4.16 Definmon (ane implicant) : A prime implicant of a function i is an lmphcant'
that is not included iri any other implicant of the function. : 2

.. L

For instances, xyz is not a prune lmphcant of f(x,, D=xy+x y' .z’ because in
JcJ121scontamed1nxy 1 e R R '

xyis a prlme unpllcant of f (x, ¥, z) because it is not contamed in x' y 'z"'So, 1f an 5
implicant i is not pnme then it is p0551b1e to: obtaln prune 1mp11cant of by removmg some :
llt'°=1'als from it. g ' :

24, 17 Deﬁmtlon (Essentlal prlme lmpllcaﬂt) Ifa prime impliant mcludes a mm tertnr |
.' that i not mcluded in any other prlme 1mp11ant then 1t called an essentlal prlme llnpllant

ff_‘F“l‘ example f (x, J” Z) - x y - X'y 2 has two prime unplant normall
?‘prnne 1mphcant x ) is. essentlal because X, a contams % y z and x y
L COntauxe ch émy other pnme tmpllcant (:.e x y it ) PO

yxy andx y z
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