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ation Number SURNAME, First nameMiyashita ToshikazuTitle Realizations of �xed point subgroups by the automorphisms of �nite orderin ex
eptional simple Lie groups and its appli
ationsAbstra
tIt is well known that the involutive automorphisms of the 
ompa
t Lie groups play an im-portant role in the theory of symmetri
 spa
es (
.f. Berger [1℄)%In [42℄, [43℄ and [44℄ Yokotashowed that the ex
eptional symmetri
 spa
es G=H are realized de�nitely by 
al
ulating the�xed pont subgroups of the involutive automorphisms% J. A. Wolf and A. Gray 
lassi�ed theautomorphisms of order 3 in the 
onne
ted 
ompa
t Lie groups of 
enterfree and the stru
tureof the �xed point subgroups by its automorphisms([56℄). Yokota realized the automorphsms oforder 3 in ex
eptional 
ompa
t Lie groups G2; F4 and E6, and determined the stru
ture of the�xed point subgroups by its automorphisms([41℄).For the 
ase of the graded Lie algebra, the following results are investigated. Kaneyuki
lassi�ed the se
ond kind graded de
ompositions of simple Lie algebras :g = g�2 � g�1 � g0 �g1 � g2 and the subalgebras gev = g�2 � g0 � g2; g0([18℄). Hara 
lassi�ed the third kind gradedde
ompositions of simple Lie algebras :g = g�3�g�2�g�1�g0�g1�g2�g3 and the subalgebrasgev ; g0 and ged = g�3 � g0 � g3([10℄).In this paper we shall realize those results by Lie group when the Lie algebra g is ex
eptionaltype. For the purpose we 
onsider the problem realizing �xed point subgroups by automor-phisms of �nite order and also the interse
tions of those �xed point subgroups. For the 
ase ofex
eptional Lie group G, the involutive automorphisms �; �0 2 F4; 
; 
0 2 G2 play an importantrole. Here we determine the group stru
tures of the interse
tion of the �xed point subgroupsG� \G�0 ; G
 \G
0 ; G� \G
 ; G� \G�0 \G
 \G
0 . For the ex
eptional 
ompa
t Lie group E7,we determine the automorphisms of order 3 and the stru
ture of the �xed point subgroups byits automorphism. There exists the spinor groups sequen
e of ex
eptional 
ompa
t Lie groups:Spin(1) � � � � � Spin(8) � � � � � Spin(14) � Spin(15) � Ss(16) � E8. Then we 
an provethat the sequen
e is deeply related to the �xed point subgroup of ea
h spinor group by �0. Asthe appli
ations related to the automorphism of �nite order, we 
onsider the group realizationsGev ; G0; Ged whi
h 
orrespond to the Lie algebras gev ; g0; ged investigated by Kaneyuki andHara mentioned as above. Then we 
onstru
t de�nitely the subgroup Spin(14; C) of the 
om-plex ex
eptional Lie group E8C and the stru
ture of the group (E8C)0 in 
ase of se
ond kindgraded de
omposition. We also 
onstru
t Spin(12; C) of the 
omplex ex
eptional Lie groupE7C and the stru
ture of the group (E7C)ev in 
ase of third kind graded de
omposition.Remark% [1℄, [10℄, [18℄, [41℄, [42℄, [43℄, [44℄, [56℄ are the numbers of the referen
es of the desser-tation.


