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ABSTRACT
This piece of work consist of <A, @' > is an abelian group. (4, @' , ) is a vector space.

<A, D , > = A ={ay+ a;i + ayj / a; € F } is a modified inner product space.
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INTRODUCTION
Herstein Cotes in (1)
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
1.a,be Gimplies thata*b € G
2.4, b, c € Gimplies that (a*b)*c = a * (b*c)
3. There exist an element e € G such thata*e=e*a=aforallae G
4. For every a € G there exist an element a™' € G suchthata*a ' =a lxa =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 V is said to be vector space over a field F if V is an abelian group under an
operation which we denote by +, and if for every a € F, v € V; there is defined an element, written as av,
in V subject to
1. a (v+tw) =av +aw;
2. (@+b)v=av+hy;
3. a (bv) = (ab)v;
4, 1v=yv;
Foralla, b € F; v, w € V Where the 1 represent the unit element of F under multiplication.
Definition: The Vector Space V over F is said to be an inner product space if there is defined for any two
vectors X, y € V an element (x, y) in F such that

1. (x,y) = O ,Vx,y€EV

2. (x,x) =0and (x,x) =0iff x=0Vx €V

3. (c1x+ c3v,2) = ¢1(x,2) + ¢,(y,2),Vcy,¢c, EF &x,y,z€V
DISCUSSION

Let A= {ag+ a1i +ayj / ap, aq,a, € F(field)}
And x = ag +ayi +ayj,a; €F,
y=b0+b1i+b2j,bi EF

z=cy+ci+cyj, ¢ €EF

—x = (—ao) + (—ap)i + (—az)j, —a; €F

0 =0+ 0i +0j = zero element of F

1 =1+ 0i + 0j = multiplicative identity of F

c=c+0i+0j,ceF
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cx = (cag) + (cay)i+ (caz)j,c €F
X:yiﬁ:ai :bi,Vi

Now we define first binary operation 2 on A defined as

X@I y = (a() + a1i + azj) @I (b() + b1l + bz])
= (Cl() + bo) + (a1 + bl)l + (az + bz)] ............ (1)

=> x(:lt':'y=y(:1;‘l x,Vx,y €A

xq':' <yQ;J z>=<xg§l y>+z,Vx,y,zeA
O®x=x®0=x,‘v’x €A

Jc('I':I (—x) =(—x)®x=O,VxeA

=> <A, D > is an abelian group. ............ 2)

Now we define second binary operation on A as

cx=cx,Vc€F&x€A ............ 3)
c (x@'y):(cx) @ (cy),VcEF&x,yEA

(cl@' cz)x=(c1 x)q'jl (cz x),‘v’cl,cz EF&x€EA
cl(czx) =(clc2)x,Vcl,cz EF&x€EA

1x=x,‘v’x€A

=> (4, D , ) is a vector space. ............ €))

Now we define inner product
(x,y) = (ap +a; +a;) (bg+ by +by) EF

=> (x'y) = (}’x) ,Vx,y€EA
(x,x) =0and (x,x) =0iff x=00r % a;,=0

<01x@' 2y, Z> =c1(x,2) + c,(y,2),Vci,c, EF &x,y,Z€ A

=> A ={ag + ayi + ayj / a; € F } is amodified inner product space.
Conclusion
From the above discussion, | come to the following conclusions

<A, @ > is an abelian group.
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(4, @' , ) is a vector space.
<A, D , > = A ={ag+ ayi +ayj/a; € F }isamodified inner product space.
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