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ABSTRACT

This is my sincere efforts towards realization of Unchanging Truth. This work is dedicated to my spiritual
teacher Sri Sri Ramakrishana. In the Present work first | proved that (A, +,.) is a non abelian ring. Second
| proved (4,+,%) is a commutative ring with unity, where A = {ayGy + a;G; + a,G, + a3G3 / a; €
F & Gr e C(P), and C(P) = Class of algebraic Structure.
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INTRODUCTION
Herstein cotes in 1992
Definition: A nonempty set of elements G is said to form a group if in G there is defined a binary
operation, called the product and defined by *, such that
1a, be Gimpliesthata*b € G
2 a, b, c € G implies that (a*b)*c = a * (b*c)
3 There exist an element e € G such that a*e =e*a=aforallae G
4 For every a € G there exist an element a=! € G suchthata*a ' =a ' *xa =e
Definition: A group G is said to be abelian (or Commutative) if for every a, b € G,
axb=>bx*a.
Definition: A nonempty set R is said to be an associative ring if in R there are defined two operations,
defined by + and * respectively, such that for all a,b,c in R:
latbisinR.
2 a+b = b+a.
3 (atb)+c = a+(b+c).
4 There is an element 0 in R such thata+tO=a,va € R
5 There exist an element —a in R such that a + (-a) = 0.
6a*bisinR
7 a*(b*c) = (a*b)*c.
8a*(b+c)=a*b+a*cand (b+c) *a=b*a + c*a.
It may very well happen, or not happen, that there is an element 1 in R such that a*1 = 1*a = a for every a
in R; if there is such we shall describe R as a ring with unit element.
If the multiplication of R is such that a*b = b*a for every a, b in R, then we call R a commutative ring.

DISCUSSION

Let A = {aoGO + a1Gy + ayGy + azGs / a, EF&G; € C(P)}
Where C(P) = Class of algebraic Structure

Let x = aoGO + a161 + azGZ + a3G3;

y = byGg + b1G1 + bG, + b3G3;

z =cyGy + c1G1 + ¢, Gy + c3G3;
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GO = 1GO + OGl + OGZ + 063
O = OGO + OGl + OGZ + 063
—x = (—ap)Go + (—a1)G1 + (—az)G; + (—az)G3
cx = (cag)Gy + (cay)Gy + (cay)G, + (caz)Gs, CEF
Here first binary operation + on A defined as
x+y= (a()G() + a1G1 + azGZ + a3G3) + (b()GO + b1G1 + bsz + b363)
= (ag + bo)Go +(a1 + b1)G1+(a + by)Gz + (a3 + b3)Gs3

............ (1)
=>x+y=y+x, Vx,y €A
x.(y+z)=x+y)+z Vx,vy,z€A
O+x=x+40, Vx€eA
x+(—x)=(-x)+x=0,Vvx€EA
= (A,+) is an abelian group. ............ 2)

Case 1:
Second binary operation. on A defined as
xX.y = (CloGO + a161 + asz + a363). (bOGO + blGl + bsz + b3G3)

=(aqp+ai+a,+az)y,Vx,y€A........... 3)
Xy #Yy.X, Vx,vy,z€A
x.(y.z) = (x.y).z,Vx,y,z€A
Hence (A,.) is a non abelian semi group ............ €))
Also

x.(y+z)=xy+x2zVxyz€eA
x+y)z=xy+yzVxyz€eA
From (1) to (5), one obtains
(A, +,.) is a non abelian ring.
Case 3:
Second binary operation * on A defined as
X *y = (aobo + a1b3 + a2b2 + a3b1)60+(a0b1 + a1b0 + a2b3 + a3b2)G1
+(a0b2 + albl + azbg + a3b3)GZ + (a0b3 + a1b2 + a2b1 + agbo)Gg

x*xy=yx*x,Vx,y,€A

x*x(yxz)=(x*xy)*2z,Vx,y,Z€A
Go*x=x%Gy=xVx€EA

Letx'= byGy + by Gy + b,Go + b3 G5 be the inverse of

X = (aoGO + alGl + asz + a3G3) in A.

=~ By definition we get

x % x 1 :x_l*x=Gg
(aobo + a1b3 + a2b2 + a3b1) =1 ... (7)
(aobl + albo + a2b3 + a3b2) =0 ... (8)
(a0b2 + albl + azbo + a3b3) =0 ... (9)
(a0b3 + a1b2 + azbl + a3b0) =0.......... (10)

Rewriting eq" (8), (9) &(10), one obtains as
(albo + a0b1 + a3b2 + a2b3) =0
(azbo + a1b1 + aobz + a3b3) =0
(a3b0 + a2b1 + a1b2 + a0b3) =0
bo _ —by _ by _ —b

_ —hs _
AT R TR E T k (constant).......... (12)
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Qg az 4az
Fp=|a1 ap as

a; ap; Qg

a; az a
F,=|a2 ay as

as ap Qo

a, ap Qap
F,=|a; a; as

as a; Qo

a, ap as
F;=102 a1 Qo

as a; aq
bo = kFo,
b1 = —kFl,
b2 = sz,
b3 = —kF3
by = k{a} — 2aya a3 + a,(a? + a3) — aya3}
............ (12)

b, = —k{a3 — 2apa,as + a; (a3 + a2) — aza?}

............ (13)
b, = {a3 — 2a;aza; + ao(af + af) — a,a}
............ (14)
bs = —k{a3 — 2aga,a; + as(a3 + a3) — a,a3}
............ (15)

=>

-1
k /(aé —af + aj — a3) + 4aga;(a? + a3) — 4aya3(at + a?)
—2a3a? + 2a%a3
= Oolf Ay = al&az =das
Hence x* of eachx € A does not exist.

=> (A,*) is a commutative monoid ............ (16)

alsox*(y+z)=x*xy+x*z,Vx,y,Z€A

xx(y+z)=xxz+y*z,Vx,y,z€EA

............ (17)

(A, +,%)Is a commutative ring with unity.
Where A = {aoGO +a.G1+a,G,+a36G3/a; EF&G; € C(P)}
And C(P) = Class of algebraic Structure

Conclusion

From the above discussion, | come to the following conclusions-
first 1 proved that (A, +,.) is a non abelian ring. Second | proved (4, +,*)Is a commutative ring with
unity.Where A = {agGy + a;G1 +a,G, +a3G3 /a, € F&G;, € C(P)} and C(P) = Class of
algebraic Structure.
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