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LB,Z Two and Three Variable Karnauagh Mapsl

) Kamauﬁh Map (K-Ma?) s a araPlnica{ refresen+a+|'on of a Boolean
expression. which s convenient for s\'mpli-p\,inﬂ expressions (and ana\yai,ﬂj
ha%afds).

Karnqmg\/\ maps help s{mP\{LY expressions b f‘emovfﬂg redundant erms
and litecals. T+s wain adventage is that it’s systematic . '

Exs Considec the ‘Followmj Fhree nput tuth table.

A B C || XINI|#
o 0 0 ||V V] Y= p'g'lc! + ARt = AR (¢ +)= AR/
o 0o |1 o o : , !
. o o llo] 1 ]|o y=a'g'c' + Aled’ = A'c’ (8'+8) = A
8 o |  llol ol ® l : /
§ \ oo |o] o] 2= A%'c'+ as'c F(A'+ARC = B'C
sz( | o1 |lojo|oO ‘
L 10 llolelo K-map helps find terms
L V1 flol olo like, these owmd eliminates
J ‘Hnem.
Two Variable Karnanah Map
Think of & as a 2D 4xuth table .
Ex: _A B[z A'8 oo AB ol A
— /
o o 1 1 o % o) | » AB
o O —_— —_— o ‘ (E/
l o | , A'a'/'"_““"r
Ag
L1l o o | 1 O f\:}’ Il O | O
i 1) 1, = i
Zz= AB' +A'R = B
Al+erﬂa+‘.ve'|\/) '
A 5 o \
ol (] 0 Graupfﬂ3 ad:\acen‘\' oieg in the K-map

leads +o s{mpl?ﬁul. expressions.,

We wont Ho cover as many s as possible
/ to yield t+he simplest terms (Fewest
z=8 litecals).
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Theee Naciable Karnangh Map

Think of +he combinations inputs v 3D "Boolean SPaca“ -

on it

B

o) 11O

c B=1

A 1o\

00 | c=1
6=0 =0

O6bo 100
Aleg'c!
A=D A=I

Now ; unfold +he cube 4o cceate +the 3 vaciable K-map:

B
ACX S i Notz 2 AC binary values are. Not v binar
60 :Y:o TOY:D ovder —Pp Oﬂ‘\’ 4 bit change,j between
e 2
| ORESE each €ﬂ+TY (6ft7 Code),

o)
M . .
,.ol‘ ‘:\‘3 Note 3 Eo\ges afe *\m?thHx/ connected (wraFPe&

\ - ™M a(ound).[:of‘ e.xamPle) 000 (ennects +o
u:-f n: |00, as in the 3D -F\‘gure. This he,!ips

10 m'_‘ m, Aroup laraex" humbers of 4's when

SI\Y"‘P“‘FY?ﬂj,
Eadh e.n-h-y cbrresponds +v a minterm AB(‘_,)A’B’C') ete.

Ex: 2 (A)%:C) = zZm (0)1)3)73

c
AN Growp 13 Alg'c! + plgc’'= A
= ol
Geoug O°ﬂ . . 2= A'c+ BC
4 ] browp 22 ABRC + ABC = BC
o 1T/ L Grow .
Corsensus I\ /. l, g T2 Drop the literal which

+eem \ )
(redundant) 11 d Changeg Value. in the SfouP)
e.q, A In C?(ou{: 2.

10

Note Hhat we con Fill ia +he K-map from Ahe teuth table, a minterm
expansion, or dicectly from a Boolean expression.
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Ex:

s

Some.

[ JUNIT 5

examples of group iﬂa:‘,

N N o e\ o 1
AJECI/-—Q?__@ = ' __}_J e U
0) (?¥J8c o1 o)
ARV " N
1o qu | Vo f\ —7\ 10
L 6”\‘* IS
A
2:p+8c+B'AL z2=g z=38'C

Goall Covec mofe area pec group to get simp‘er Terms.

lS.S Four VNaciable Karnauqh lﬂapg\

D=D

C
AB o\

oo

o)
I
lo

Ex:

a8 X oo

D=1\

C
RN

co
ol
i
10

(s}

Cp
A

oo

— ol

I

‘o

0o

O\

A'RC'p /_“‘“\_\__®
b

HBU’—F

F_T
SSE

\"%C

10

A'BC'D + ARC T A'C+BC

(&)
A Oo

Think o 1+ ag¢ +wo 3-vaciable K-maps shitched ‘l’oﬂe-['ke,rr

0o o1 |l 10 & Gre\l code on

top as well

O\

ﬂ\(\/ g'c

00

L A'C

SCV"O—I“\L

ABG —]

H l

AR + Bc'p + Alc +BC

Laﬂaef groups fewer literals
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Ex* Four Corners AB N ©0; o1, 1\ lo

~WLJ U]

0\

X Four corners = Blp"

[_/

e[l “ ﬁ' B'c’+8'p!
T R_ 1

ge!

Ex: Include "Don™t Caves™ o create largec  gcoups.

Co

AR oo O\ 1 )0
0o % Without  "dooYt core™: A'BC +RC/D
Al%C' i
}Fﬁ_’"ﬁ*\) With "dont care”: BC/
R P

o e [

Deciving Maxtecms [Produet of Sumsj

Maxtecms M () correspond o Mput combinations  which HJocce the
ou-\'Pw’r o @ N +he Feuth YFable.

Ex- AENGo00 Ol 1 o sop: B + A'c

ook \ ﬁ' 1
o |6 [ o} & ” POS: Find +he mintecms Ffoc 2 (ie,

when Z:O) and. Convert US?ﬂj
a {e'} oo DeMovrgan’s Laws :

= o !
10 ﬂ’ I ﬂ 2. =B T AL
T l 2=(2)= (BC'J«A@': (8c”)’+ (aR)’

= (@'rc)-(a'+ @)
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]5-‘-1 Minimum Expcessions Using  Essenhal Peime Tmplicants

Def - Imgiican‘l‘ of a functien F s ony 5\'«15\0 1 or combinable group
of L's in the K-map of F.

Def:  Prime Iwmplicant of a Function F g any Qmpifcaﬂ‘i’ +hat cannot
be combined with aAncther meHcavﬁ' 4o eliminate oo [itecal.

A minimum  Sum -o€ - Products  solution must consist of prime  Jwplicants,
In 3ewera\, not all prime mplicants are in the minimum SoP
Solutien.

Def: Essential feime Twplicant s a peime impheant which covers a
Mminterm that 1S covered by no other prime implicant,

Essential PIT.s can also be Found by
1) Choose o minterm ond look ot all adj\aceﬂ'\‘ s and Xs

2.) If -Hne,\! are all coveved by a sinale. Prime t‘mph'cavr\', Yhat P.I.
's  esgential.

Imp\{Can+s - /'\6') B"D') BCp, ACLD

Peime Iwmplicants® AR, 8D’ gCD, A

o1 1 FVAB
. i Essential Prime Imp)(can‘\‘s g
BCD ) ;
\\ \,‘ i Q l . i
Check mz = B'D ecsenhal

— 2 -
10 \
! ( | Check Mo = RCD essential

3'p ACD Check Ma\ = ABJ essential

Check M = ACD net essential
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5.5 Five Naciable Karmaug\\'x Maogl

Think of i+ a¢ two H-variable K-maps laid on +op of each othec:

(v

Ab

|-

Checks:

AB’CJD’ . 5 variable K_.WFJ
H | +eals = a{ou;? of 2.

v’
\ i L)
Are \DL::\LOT‘)\('C:{;?"S: Z "fgs \/‘5 group (10000,

AB'C'D'E': S litecals = group of 4
v’

ACD':3 litecals = group of H
v




