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ABSTRACT
This piece of work consist of <A, D > is an abelian group, (4, D , ) iS a vector space, A =

{ap+aix; ++a,_1x,1 +ayx, /a; € Fand n € N }, 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,b e 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 existan element a™! € G suchthata*a™'=al+a =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) = Q2D ,Vx,yEV

2. (x,x) =0and (x,x) =0iffx=0

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

LetA={ag+ax; ++a,_1x,1 +ayx, /a; € Fandn € N }and
Letx =ag+a;x; ++a,_1xX,_1 +a,x,,a; EFandn €N,

y=by+ byxy+-+b,_1xX,_1+byx,,b; €EFandn €N,

zZ=cy+c1xy+ -+ cp_1xXp_1 +Cpx,,c; €EFandn €N,

—x=(—ap)+ (—a))xy + -+ (—a,_1)x_1 + (—a)x,,a; EFandn €N
0=0+0xq +--+0x,-1 +0x,
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1=1+40x; + -+ 0x,,_1 + Ox,

cx = (cap) + (cay)xy + -+ (cay_1)xpn_1 +(cay)x,,c €F

x=yiffa,=b;, Vi

Now we define first binary operation D on Aas

x@' y=(ay+ax;+-+a,_1x+a,x,) D (bg + bixy + -+ bp_1x,_1 + byxy,)
= (ag + bo) +(a; + by)xy + ... +(an_1 + bp_1)xp_1 + (ay + bp)x,

=> x®y=y@' x,Vx,y €A

x@’ <y(:l;1 z> = (x@' y)@' z,Vx,y,z€A

O@'x=x@' O,vxeA
x@' (—x) = (—x)(%I x=0,Yx€A
(A, D ) is an abelian group. ............ 2)

Now we define second binary operation on A as

cx=cx,Vc€F&xeA ............ 3)
=>c (x@' y)=<cx> @ (cy),VcEF&x,yEA
(cl@'cz)xz(clx)@' (czx),Vcl,cz EF&x€EA

cl(czx) =(clc2)x,Vcl,cz EF&x€EA

1 x=x,Vx €A
=> (4, D , ) is a vector space. ............ €))
Now we define inner product on A as

(x,y)=(ay+a;+--+a,_1+a,)(bg+by+--+b,_1+b,) EF
=> (x,y) = (y’x),‘v’x,y €A
(x,x) =0and (x,x) =0iff x=00r % a;,=0

<Clx@l Czy.Z> =c¢1(x,2) + ¢c,(y,2),Yc,c; EF &x,y,z€E A
............. (5)

From (1) to (5) we come to the Conclusion that
A={ay+aix;+ - +a,_1x,_1 +a,x, /a; € Fandn € N }, Isamodified inner product space.
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Conclusion
From the above discussion, | come to the following conclusions

<A, @" > is an abelian group. (4, @" , ) is a vector space.

A={ay+aix;+ +a,_1x,1 +a,x, /a; € Fand n € N }, Isa modified inner product space.
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