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ABSTRACT

In this manuscript we obtain the notion of characters of Nagendram 7=semi sub near-field space of a 7-near-field
space over near-field almost with few of their characterizations. We also present the interesting relations on
orthogonality characters of Nagendram 7=semi sub near-field space of a 7-near-field space over near-field.
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SECTION 1: INTRODUCTION AND PRELIMINARIES

In this paper author introduced characters of Nagendram I"-semi sub near-field space of a I"-near-field space over near-
field and discussed about orthogonality characters of Nagendram I'-semi sub near-field space of a I'-near-field space
over near-field.

Definition 1.1: Characters of Nagendram I'-semi sub near-field space of a I'-near-field space over near-field. Let
N be a Nagendram I'-semi sub near-field space K of a I"-near-field space over near-field and p : N — NL(V) a complex
representation. The character of the representation is defined as the function y , =% v : N — Cand xv (9 ) = tx (p(9)).

Note 1.2: If S, T are complex matrices such that tr( ST) = tr (TS ) then tr (STS™ ) =tr (S). So tr is independent of the
chosen basis. Also, if M :V — V is linear, {v;, Vy, ...., V, } is a basis of V. Vi, Vo ey Vo the corresponding dual

basis of V" thentr (M) = ZV?(M (v,)).

i
If V is a representation of N, then V" = Hom ( V, C )is the dual representation of N. If N is compact, we may choose a
N-invariant. Hermitian inner product (.) on V. This gives a N-equivalent complex anti-linear map V — V" v = (,v,-).
This gives an isomorphism V* =V where V is the complex Nagendram I"-semi sub near-field space of a I'-near-field
space over near-field with the same addition as \V and scalar multiplication is given by A . V= AvandA e C,v € V.

SECTION 2: CHARACTERS OF NAGENDRAM GAMMA SEMI SUB NEAR-FIELD SPACES OF A
GAMMA NEAR-FIELD SPACE OVER A NEAR-FIELD.

In this section, author present propositions on characters of Nagendram Gamma semi sub near-field spaces of a Gamma
near-field space over a near-field.
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Proposition 2.1: Let N be a Nagendram I'-semi sub near-field space of a I'-near-field space over near-field. Then
(a) acharacter of a representation of N is a C” function on N,

(b) if V and W are isomorphic representations of N, then yv = yw

(€) xv(ghg™) =7v (h), forallg,heN,

(d) %v ®W =3y + W
(€) xv W =yy xW,

) xwv-(9)=xV (9)= xV(9) =xv(9™)
(@ xv(1)=dimc (V).

Proof: Given N be a Nagendram I'-semi sub near-field space of a I'-near-field space over near-field.

(a): By definition of character of Nagendram I'-semi sub near-field space of a I'-near-field space over near-field and p :
N — NL(V) a complex representation. The character of the representation is defined as the function y ;=% v:N —> C
and v (g ) = tx (p(g)) is a complex representation on from C* on N. hence it is obvious that a character of a
representation of N is a C* function on N. Hence Proved (a).

(b): If p1, p2: N — NL(n, C) are two representations and
M

cn ————— Cn

p1lgl pz(g)

I ——————

M

Commutes then tr (px(g) ) = tr (M pa(g) M ™) = tr (p1(g) ). Proved (b).

(© Tr(p(ghg™)) =tr ((p(9) (p(h) (p(g™)) =tr (p(h)

(d) and (e) recall from linear algebrathatif S: V> Wand T : V — V are linear, thentr (S@® T)=tr (S) +tr (T)
andtr (S®T)=tr(S).tr(T).

(f) If p : N — NL(V) is a representation, ( Vi, Vy, ......, V, ) is a basis for Vand vy, v, , Vs ,....., v, is the associated dual
basis, then

6 (@=u((9))= 2o (o) = 2 (oo™ M) =5 (s,
If (,) is an invariant Hermitian inner product, and { v ; } is an orthogonal basis, then

ro@=Y (v, ) oplg™) v
2(vi, plo™) vi)
IZ(p(g)vi Vi)

> (plg) v,
PACCUNURD
> o) = x,(9).

(@) xv(1)=tr(id)=dimcV
This completes the proof of the proposition.

Proposition 2.2: Let p : N — NL(V) be a representation of Nand V¢ = {ge V:g.v =v}.
Then j;{v (g)dg =dimeVv.
N

Proof:
Consider Q : V — V given by Q(V) = Ip(g) v dg . We claim that Q is a linear N-equivalent map such that Q(V)
N

VNand Q VN =id\M.
© 2019, IIMA. All Rights Reserved 2
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It is clear that Q is linear. Now,

Qp@ V)= [ p(9) p(a)vdg = [ p(ag) vdg= [ p(g) vdg =Qw = [ p(ag) vdg

=p(@ [ £(9) dg =p@Q (V)
N

andsoQ (v )cVNandQ (p(a).v)=Q(v)forallge Nandv e V. Also if v e V N we have
Q(v)= Ip(g) cdg = Ivdg:v. since Il dg =1
N N N

This claim implies that tr (Q ) = dim V" On the other hand.

T(Q)= 2V QM) = DV [Ip(g) v, ng = [ (2 (9) Mg = [ p(g) pa)vdg.
This completes the proof of the proposition.

SECTION 3: ORTHOGONALITY OF CHARACTERS OF NAGENDRAM GAMMA SEMI SUB NEAR-
FIELD SPACES OF A GAMMA NEAR-FIELD SPACE OVER A NEAR-FIELD.

In this section, author present main result on Orthogonality of characters of Nagendram Gamma semi sub near-field
spaces of a Gamma near-field space over a near-field.

Theorem 3.1: Let L, M be two compact representations of a compact Nagendram Gamma semi sub near-field spaces
of a Gamma near-field space over a near-field N. Then (3., xm) = IZL (9) xuv (9)dg =dimc (L, M).
N

0 L=M

In particular, if L, M are irreducible, then (y, xm ) =
STl LnotzMm

Proof:
XL Am= XL AM =AM V' = Xtiom (1, m) Since, M ® V' = Hom (L, M).
Hom (L, M)¥ =Homy (L, M) by proposition 2.2,

I(Z_L Am Xg)dg = IZHOm (L,M) (9)dg = Hom (L, M)N = Homy (L, M).
N N
This completes the proof of the theorem.
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