Damascus University Journal
for the Basic Sciences
Vol 39 No. 2 (2023): 142-130

Aanls¥) o slell (Biied drala Alas
142-130 :(2023) 2 22 -39 alas

sl Apgia 1 a3l (gl Sl

il cidall ae Laal i Salal sy

g — (Bad daala — aglal) 408 — cilualy ) and !

ailal)
Bayaall Al ) Al W Jeud Al bzl aalie 2ol e Jiall Gyl o
50 ialy o5k Loties oSl il 3 Laguad dals Gulee il (o L) L g
e o gl bl g Ba)ll sealic (e eaie S Jais W Velad o
sl A ghiaay o ¢ ladll
slad e aadll dpgiia (Li€) Joyail ool Jiiaill Ay ) doalall 48500 030 idan
13 3 Ladly (o)) S (e Ajal) COLE dapda linyy G caadl) gie gaie
Jiids ) e 450 p* e Wisa N Gl pfy Gl p e Lled Lisa MGy 0K
ali (8 Laalys lala Yg3a gk p Jiaall o1 4 sl LS op” e (B
U L oS s slanl L LS claalys elala Y38 Vg3 o5& p* g5t
A58
LA reag (g e alaie WL ellhg Afilda 350

2022/01/31 g )yl gpls

2022/06/27 :Jsdll s

sl QA ¢ )5 JiaS ¢ ya) dalibal) cilalsl) @@@@

20C99 - 22E47 - 22E99 :(MSC 2020)  alladl Slualll Cayiiail)

— (5l dzala 1 il Ggas
G Osilsall Lading Ay g
o2l ey il
CC BY-NC-SA 04

12 -1
ISSN (online): 2789-6366
http://journal.damascusuniversity.edu.sy/index.php/index/index




slia Gl v calall oS

xR ) i) (o5l el

Dual representation of finite dimensional Lie groups

Received :2022/01/31
Accepted:2022/06/27

©OS0

Copyright: Damascus
University- Syria, The
authors retain the
copyright under a CC
BY- NC-SA

Arkan Al-Khalaf* Dr. Abd Al-Latef Hanano*
!Department of mathematics — Faculty of science — Damascus University — Syria

Abstract

Representation theory considered as one of the most important concepts in
mathematics that makes the study of algebraic structure easier, and it has
important practical applications, especially in quantum mechanics, and
When we represent a group on the spaceV, we replace each element with
invertible operator or matrix.

The main purpose of this paper is to study the dual representation of finite
dimensional Lie group on finite dimensional space, where we studied the sub
representations of dual representation, thus we proved that if py, is

subrepresentation of p, then py, is not subrepresentation of p*, but we can
extend it to subrepresentation.

We also proved that if p is reducible, completely reducible and unitary then
p* is reducible completely reducible, and unitary, and we found cases in
which dual representations of Lie group are isomorphic with respect of the

character,
and the weight of the representation.
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P = Py, BPpw,® . Bpy,,  Sua W (F) elaill e G o)l Ll Yya Sl p oK 1y 4.9
P* = piy, ®pw,® ... © piy,,. Bxie
sy Ve e Cleliad -G A Wi sm =1,2,..,m G p = py, ®pu,® ... Bpy, O L 1Y)
V=W, oW, ..0W,
S F e St dla 6 o L
Hom(V,F) = Hom(W,®&W,® ... ®W,,, F)
= Hom(W,,F) @ Hom(W,,F) @ ... @ Hom(W,,, F)

Vi Wrews @ ... O Wy,



sila Cahlll ae (alall oIS 2l dpgtine (a3l (sl Jisall

P = pw, ®Pn,® - D pw,,

P On A SO gl e poane il G Aaliall (el p7 (g5 Ji S 1Aa0.4.10
p S 1 Bsie (Ll Jgia Jid g dealidl (8l Ji IS G L sy
:08 V(F) bl e G i
P = Pw,Opw,® ... Opw,
csthaall 2y (4.9) Ayl Cang Ve Adis Glelad -G A Wism = 1,2,..,m S
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