International Journal of Mathematical Archive-9(12), 2018, 77-81
@§I~1AAvailable online through www.ijma.info ISSN 2229 - 5046

RESTRICTIONS OF PRE A*-ALGEBRA FUNCTIONS
VIJAYABARATHI.S

Assistant Professor, SCSVMV, Enathur, Kanchipuram, India.

(Received On: 17-11-18; Revised & Accepted On: 12-12-18)

ABSTRACT

In this paper restriction of Pre A*-algebra function has been derived. Shannon expansion of Pre A*-algebra function
is explained with an example. Theorems related to the restriction have been proved.
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1. INTRODUCTION

In 1994, P. Koteswara Rao [1] first introduced the concept of A*-algebra (A,/\,v,*,(—)~ (-) ,0,1,2).

In 2000, J.Venkateswara Rao[2] introduced the concept Pre A*-algebra ( A,/\,V,(—)~) analogous to C-algebra as a

reduct of A*- algebra. In [4] ternary operation on Pre-A* algebra have been proved and studied the properties.
J.Venkateswara Rao [5] analyze the properties of PreA*-function. He defined implicants of Pre A*-algebra function[6].

2. PRELIMINARIES

Definition 2.1 [4]: An algebra (A, A, vV, (—5 ) where A is non-empty set with 1, A, v are binary operations and (—)~
is a unary operation satisfying
(@ X =X, VYxeA
(b) XAX=X, VXeA
(€ XAYy=YAX, VX, yeA
@d (XAY) =x"Vvy, VX,yeA
@XA(YAZ)=(XAY)AZ, VX Y,zeA
N XA(yvz)=(XAy)v(Xaz), VXVy,zeA
@ XAY=XA(X"VY), VXyeA.
is called a Pre A*-algebra

Example 2.1[4]: 3= {0, 1, 2} with operations A, Vv, (—5 defined below is a Pre A*-algebra.
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Lemma 2.2 [4]: Every Pre A*-algebra with 1 satisfies the following laws
(@ xvl=xvx (b) XA0=XAX

Lemma 2.3 [4]: Every Pre A*-algebra with 1 satisfies the following laws.
@ XA(X"VvX) Xe(XTAX) =X

B) (XvX)Ay=(XAY) V(X AY)
C©(XvY)AZ=(XAZ)V(X"AYAZ)

Definition 2.4 [4]: Let A be a Pre A*-algebra. An element X € A is called central element of A if X\ X™=1 and the
set { X € A/ X v x™=1} of all central elements of A is called the centre of A and it is denoted by B(A).

Theorem 2.5 [4]: Let A be a Pre A*-algebra with 1, then B(A)is a Boolean algebra with the induced operations
Ny VvV, (')~

Theorem 2.6 [4]: Let A is a Pre A*-algebra with 1. Then A has trivial centre if and only if A= Ko, for some Pre
A*-algebra A, .

Lemma 2.7 [4]: Let A be a Pre A*-algebra with 1,
@) If ye B(A)then XAX AY=XAX", VXA
(b) If X,y € B(A) then XA(XVY)=XVv(XAY)=X

Lemma 2.8 [4]: Let A be a Pre A*algebra with 1, 0 and let X,y € A
@If xvy=0, then x=y=0 () If Xvy=1 then xvx =1

Theorem 2.9 [4]: Let A be a Pre A*-algebrawith Land X ,y € A,if XAYy=0, Xxvy=1 then y=Xx"

Definition 2.10[7]: A Pre A*-algebra function is said to be in  disjunctive  normal form in n variables
Xps Xy Xgyeererennnns X, if it can be written as join of terms of the type f,(X)A f,(X,)A ... f.(X,) where

f.(x)=x or x~ Vi=1to n and no two terms are same. f,(X)A f,(X,)A......... f.(x,) are called
minterms or minimal polynomials.

Thus a minterm in n variables is a product of n literals in which each variable is represented by the variable itself or its
complement.

Definition 2.11[7]: If a DNF contains all the possible minterms then it is complete DNF.

Definition 2.12[7]: A Pre A*-algebra function is said to be in  conjunctive  normal form in n variables
Xys Xoy Xy verereenns X, if it can be written as meet of terms of the type f (X)V f,(X,) V... f.(X,) where

n
f.(x)=x or x~ Vi=1to n and no two terms are same. f, (X)) Vv f,(X,)Vv........ f.(x,) are called
maxterms or maximal polynomials

3. RESTRICTION OF PRE A*-ALGEBRA FUNCTION

If X is any subset of X, the restriction of function is the function f‘x1 from X; to Y.

If f‘x1 is the restriction of f, then f is the extension of f‘x1 JInformally, a restriction of a function f is the result of
trimming its domain.

Definition 3.1: Let f be a Pre A*-function on A" and let k {1, 2,........ n}. We denote by f‘a f _,and f

=27 oy =L [% =0
respectively, the Pre A*-function defined as follows:
n-1
for every (o, @,....0 1,0 1.-0,) € A
f‘xk:2 (v, 00,0, ) = T(2)
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f‘xkzl(al,az....ak_l,ak+1...ocn) = f(a,,...0, ;, 1 ,.;...2,)

f‘xk:0 (o, 0.0 1,0 q.0,) = Ty, 0.0, 1,0, .,..,)

f‘(lk:2 is the restriction of f to f(2)

f, -1 is the restriction of f to f(oy,a,...0 ;.1 ,,...,) inwhich ¢, =1
f‘(lk:0 is the restriction of f to (e, @,...., 1,0, ,,...c¢;) inwhich ¢, =0

Even though f f and f

oy . _, are by definition, functions of (n-1) variables, it is considered as functions on
g =27 "|ey =1 =0

o
A" rather then A" for every (a, @,......at,) € A", we simply let
f‘xk:?_ (o, 05..00 1,00 ,y..00,)) = T(2)
f‘xk:l(al, Ayl 1, gty = Ty, 0.0, 10 .0,)

f‘xk:0 (o, 0.0 1,0 q.0,) = Ty, ..., 1,0, .,..0,)

Theorem 3.2: Let f be a Pre A*-algebra function on A". Let y be a representation of f andlet k e{L,2,........ n}
Then the expression obtained by substituting the constant 0 or 1 or 2 for every occurrence of X, in y represents f‘Xk -0

or f‘xk:1 or f\xk:Z'

Proof: This is an immediate consequence of above definition.

Example 3.3: Consider Pre A*-function

f=(anp)viany)v(Bnry)

We derive the following expressions for f\ak =27 f\ak=1’ and f

f=(anp)v(any)v(Bnay)

1:‘0(:2 =QALBVERAYV(BAy)=2v2v(BAy)=2

for =AABNVAAN)V (BAy) =pvyv(Bry)=(BVy)
o= (OAB)V(OAP)V (BAY) =0vOV(BAY)=(BA7)

|er =0

Theorem 3.4: Let f be a Pre A*-function on A" and let k e {1, 2,...n}.

~ ~ n
Then f(a,@,,.....a)) =, f‘ak:2 Vo, f‘o{k:2 v . ve, f‘ak:O for all (&, y,.....,) € A"

‘ak:1

Proof: This is immediate by substitute of the values ¢, =2,¢, =1, or ¢, =0
fla,a,,..2..a,)=2 f‘mk:2

Flay, 0y, 1oa,) =11,
f(,a,,..0.a,)=0" f\%o

fla,0y,....a;) =2 f‘ak=2 v 2 f‘ak=2 vl f\ak L, Vv0 f‘ak=0

Example 3.5: Consider the function f =(a A B)v(aay)v(a AB)V(BAY)

The expansion of f‘ 5t

f=(@rp)v@nry)v(a AB)V(BAY)

with respect to o is o f‘ et VO f‘ petamo VO f‘ a2 VO f‘ 12

© 2018, IIMA. All Rights Reserved 79



Vijayabarathi.S / Restrictions of Pre A*-algebra functions / IJMA- 9(12), Dec.-2018.

=AYV (@AAY)VOAD)V(AAyY)

ﬂlal
=lvyvOvy =1

\ﬂlao =(0AD)VvOAY)VAADYV(AAy)
=0vOvlivy =y

\plaz =AYV EAYVEAYV(EAAY)
=2v2v2vy =2

The expansion of f‘ 5o with respect to o is

af

The expansion of f

|p=1a=1

va f‘ﬁ.zm=0 va f‘ﬁ.zm=2 va f‘ﬂ=1a=2 =11 vOo(y )v22)v22)=2

with respect to o is

|p=0
mwl =(1AA0 VAAY)VOAO (OAY)
=0vyvOvO0=y
f‘ﬂ:O 0 =(O0A0)VOAY)VEAAO)V(OAyY)
=0v0OvOv0=0
ﬁﬁﬁhz=(2A0)V(2A7)V(2A0)V(OA7~)
=2v2v2v0=2

The expansion of f‘ -0 with respect to o is

af

The expansion of f

|3=0a=1

va” f\ﬂ=0a=o va 1“,,3:005=2 va© f\ﬁ=0a=z =1(y)v1(0)v2(2)=2

with respect to o is

|p=2
mzal =(AA2 AAY)VOA2 (2AyT)

=2vyv2v2=2

f\ﬂ:m:o =(0A2 VOAY)V(AA2 (2Ay)
=2v0v2v2=2

ﬁﬁﬁﬁz=(2A2)V(2Ay)v(2A2)V(2Ay~)
=2v2v2v2=2

a f‘ﬂzm=1 va” f‘ﬂzm=0 va f‘ﬂzm=2 va f‘ﬂzm=2 =2

Similarly we can write the expansion for = 2 with respectto y .

Note 3.6: The expansion « f

|B=la=1 vo f‘ﬂ:la:O Vo f‘/?:la:Z Vo f‘ﬂ:la:Z

is called as Shannon expansion. By applying this expansion to a function and its restriction becomes 0 or 1 or 2 or a

literal.
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