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O/cor;:ﬁ;’llp of 4 will give term with 2 -litefzils;fémain-iu_ﬁéha'rigéd ic., B’

The last group of 4 will give A’ D’ because ihey féiﬁain unch

anged in the group.

5o the expression will be F (A, B,C,D)=C’ + B! I.)'_'+‘A"' b‘; SRURE: (R R
W14 Another Method for Minimizatiop of Boolean Expl'-éss‘idn"
1' M ] - . :

There are two basic step.s for nﬁlzjmizing ﬁxnétioné :nama'y,‘demin'iné p o e unphcants E .

L ydthen inding subsets such implicants that cover all product terms ofafunction; " . .
Boid /4.15 Definition (Implicant) : An implican; of a

 juded in the function, e | BRI RS

3 i nee ] St s S w0

For i ce 1 xyzis an implicant of f(x,y,

function is a product term that is

el K e T
S iy Ty

z)=xy,forxy =xyz+xyz'

416 Definition (Prime implicant) : A prime implicant of a function is an ‘-implicar-lt
that is not included in any other implicant of the function. : PP

For instances, xyz is no

t a prime implicant of Sy, D)=xy+x ' 2’; because in
xyzis contained in xy. — Coed R b 543 j
xy is a prime implicant of f(x, ¥
implicant is not prime, then it is possibl
literals from it.

z) because it is not contained in x’ y' z’. So, ifan 2
€ to obtain prime implicant of by removing some

24.17 Definition : (Essential prime im

plicant). If a prime impliant includes a min term
TRt that is not included in any other prime i

mpliant, then it called an essential prime irnplié}tit,_ ' Y
Forexample : f(x, y, z) = x y+x'y _é' has two prime implant no_rmaily xyandx’ y' }.'_, ‘
prime implicant x y is essential because x y contains x y z and x y 2’ 'wlll_i‘ch 'a're"ﬁ'ot.
contained in any other prime implicant (i.e. x' y' z"). B R T S e

In another function f,y,2)=xy +x Y +x z', the
Xz, l}mpngthem x z' is not essential because x z' =
133 '3’_-",_ ) g e
Xyzh,an xy'zf151nxy'andxyz'151_nxy. i o+ GRS oSy
¥ Quine: McCluskey Tabutar Method (Quine-Me Cluskey Minimizing Technique)
N In the pre\f(iou:s section, we discussed ‘K-rhap me_t]}tid, Which is ‘a'.cp_lﬁl_véni'i:ﬁ_t;!ﬂéfhﬁ;lw
Bo r mmUTllngBooleanﬁnctlons 'upf,o. 5: vanab!esBut,lt is 'difﬁ(:p]"t to Slmphfy the
\ 0?[ an funcﬁoﬁs_having‘mdrjé'ﬂ\anrs vanables I?Yllsil,lg'_this method. " e

prime impiiaﬂts aije_ xy xy' and :
:x‘.y' z,'l‘+ xy z’ and xy' Z' is. mxyf and " ;

i ne-MeCluskey Tabular Method is @ tabular method based o the consept of
e . mplicants. We know that rime implicant is a praduct (or sum) ferm, which car
- Mer reduced by’ combinding with any other product (or sum) tem ‘of the

,dlm
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‘86
. function. This tabular method is useful to get the prime 1mpllcants by repeatedly_ﬁ

Boolean SR fe o g
following Boolean identity : G ‘_-.-7:"-“?.__‘:‘; T

using the
;V+ty—‘c(y+y) x1=x
Quine- -McCluskey Tabular Method o a ;

2.4.19procedureof - oty
using Qi'ling-‘McCluskey; | T :

Follow these steps for simplifying Boolean functlons

Tabular Method | P |
min terms in an ascending ordmg and make the groups

Step 1. Arrange the given ,
nt in their bmary representatlon So, there w;ll be 1.

based on the number of ones prese 5
P AL
atmost °n + 17 groupﬁmn-Boolean vanables in a Boolean functlon or n' bits i ineoel

the binary equivalent of min terms.

ccessive groups. If there is a changein S

Step 2. Compare the min terms present.in su i
min terms. Placed this symbol ‘~" in

only one bit posmon then make the pair of these two
the dlffered blt position and keep the remaining bit as it is.

Step 3. Repeat step 2 with newly formed terms till we get all prtme implicams_. _

Step 4. Formulate the prime implicant table. It consist of set of TOWS and columns
Prime implicants can be placed in row wise and min terms can be placed i in. column wise.
Place ‘1° in the cells corresponding to the min terms that are covered in each prlme_'.;

implicant.

Step 5. Find the essential prime implicants by observmg each column If the min 3
term is covered only by one prime implicant then it is essential prime tmphcant Those
essential prlme implicants will be part of the simplified Boolean function. o

Step 6. Reduce the prime implicant table by removmg the row of each essentlal !
prime implicant and the column corresponding to the min terms that are covered in that
essential prime implicant. Repeat step 5 for reduced prime implicant table Stop thls e
- process when all min terms of given Boolean functlons are over. Gais T T

Example 4 : Simplity the following Boolean ﬁmctmn 0 TR T B el Al

SO, Z) Zm (26891011, 14, 15) usmg Qume—McCluskey‘tabulalrl'..'.'":
method. ‘ :

Sol. The gwen BOOlean funcuon is in sum of min terms form It is. havmg 4 val'lalales W 5

XY andZ The given min terms are2, 6,8,9, 10,11, 14 and 15 The ascendin order (.)f.-

these min terms based on the number of ones present in thelr bmary eCluwalentg . 8.6,

9 10 11 1 and 2 The fo“““’mg table shows these min terms ol
: bmary representatlon ol ;

‘and-their. equx_#alent
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I roup i S 1720 o
13 Min terms W X o 4 Z
Name ; : s
| 2,6, 10, 14 — | = ! R i
2,10, 6, 14 o as 1 0. 4
s GBI Vi
e 89,10, 11 1 0 o S
8,10,9, 11 1 0 s E?
i 10, 11, 14, 15 1 - 1 : (gt |
i GB2 :
Bt 10,14, 11,15 1 = 1 = b
The successive groups of min terms pair, which are different in only one-bit position !
o are merged. That differed bit is represented with this symbol, “—"’. In this case, there are t
i two groups and cach group contains combinations of four min terms. Here, these 5
5! ‘ combinations of 4 min terms are available in two rows. So, we can remove the repeated 1
F rows. The reduced table after removing the redundant rows is shown below g
I e 3
! Group
e Min terms w X Y : Z
l: Name
; . 2,6, 10, 14 - — ol ]
b GCl : i
fis 8,9,10,11 | 0 — -
e ; ' ‘ i
{hs: GC2 10, 11, 14,15 1 e 1 2
. : 4
ae £
A Further merging of the combinations of min terms from adjacent groups is not e
5 possible, since they are different in more than one-bit position. There are three rows in the -}

above table. So, each row will give one prlme lmpllcant Therefore, the prime lmpllcants
‘are YZ', WX’ and WY. £y

The prime implicant table is shown bé{;w :

Min terms/

Prime implicants : e,

YZ: B, . ' o | ey i

ThB prime implicants are placed in row wise and min terms are placed in co]umn'
w:se. 1’s are placed n the °°mm°“ cell 9f pnme unphcant rows and the correSpondmg
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in term columns. The min terms 2 ang ¢ are co

@, it Is an essential prime impliant, This will f simplified n function, |
Now, we remove this prime implicant row and the corr l'mphﬁed S g B

e es The
nduced prime implicant table is shown below : 3

B Min terms/

Prime implicants : . 9 i 1§ SRR '1"5_-" |
WX’ 1 ~

WY

The min terms § and 9 are covered onl
es.sential prime implicant. This will be part o
f}“S Prime implicant row and the
Mplicant tabje jg shown below :

y by onﬁ prime implicant WX, Sc;', li.t\is an
f simplified Boolean function. Now,-reinoire' -
corresp_onding min term column. The reduced prilhel-

Min terms/ i S
Prime implicants :

W The mjp, term 15 is covered only by'b'r.l'e" pnme inplican;le':,g;_, ltlsanessennal :; A
“Mplicant, This will be part of simplified Boolean function, "

L.

" this example problem, we got three. prime implicants and all the three are -
N i o : ’_. il : i X ek - .“ s s e i
lal. There fore, the Simplified Boolean Function s .- .. -
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