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(DUsing the universal formal group law in complex cobordism theory, we
introduced a new family of symmetric functions, which 1s a generalization of the usual factorial Schur P-
and Q-functions due to Ivanov. Using these symmetric functions, we gave a description of the complex
oriented generalized (co)homology Hopf algebras of the loop spaces on the infinite symplectic and special
orthogonal grouE. Furthermore, we showed the various properties of these functions such as factorization
property, vanishing property, and basis theorem.
(2)We also introduced a generalization of the usual factorial Schur functions. We gave a_characterization
of these symmetric functions via the Gysin homomorphism for the flag bundle associated with a complex
vector bundle in complex oriented generalized cohomology theory.




X Q
X ., H-
, Serre
(1954 ) .
( ) Lie K
QK , 1950 ,
Bott, Bott-Samelson
, QK
( ’
, Bott-Samelson K-
) Hopf
, Bott Bott
U=U(o), Sp =

Sp( ), SO = S0(w )
BU ~ QSU, Sp/U = Q Sp,

S0/U  =Q _0(S0) (BU U , Q
_0(s0) QS0 )
Lie
1970 , Lie
Garland-Raghunathan  Quillen
, QK Grassmann 6r G
G K )
) , Lie
Schubert calculus
( Schubert calculus ).
, 1980 , Mitchell
Schubert calculus
, Quillen
, Mitchell

Schubert calculus

Grassmann Schubert
k-Schur
(Lam,
Lam-Schilling-Shimozono) .
, Cartan, Borel
, K/T (T K
)
, Bott QK
Hopf
, Schubert calculus
s Lie
K K/T

Schubert , K

G Chow A(G)

Grassmann
QK ,
) , K
)
U BU
, Chern
, , Chern
s AN BU
Hopf
. , BU AN
Hopf
. Bott BU = Q SU
, QSu
N Hopf
, BU n
Grassmann , N
— 00 s s
QSuU , Grassmann Q
SU(n)=Gr_SL(n,C) , n-ow
Schubert Z-
, N\ Schur Z-
- n—-oo
, Schubert
, Schur
Schubert
Schubert
Schur
Sp SO ,
Kono-Kozima , QSp
Q 0(S0) , Schur P,
Q- rr- I Hopf
(2010 11 ).
, QSp Q _0(S0)
K- (K- )
, K- Schubert
, Schur P,
Q_
Lie K
) (
) , BP- )
) Grassmann QK ()



Lie K
QK Grassmann
1970 , QK
Schubert calculus
, Adams
)
E*(-), E~*(-) Hopf

E *(QK) ErM*(QK) ,

Schubert calculus

. ,E=H(

) ), E=K (K- ), E-=

MmuC  C ) ) ,
Schubert

" E*(QK)
EA*(Q K) )

U(e0 )(SU = SU(w )), Sp = Sp(x0 ), O = O(e)
(SO = SO(oo )) ( )

’ 7 ( )
. SU Qsu
Hopf
A Hopf
Schubert Schur
sA(A )
. Sp, SO
Q Sp, Q _0(S0)
Hopf , Schur P, Q-
=, T Hopf
, Kono-Kozima
(2010 11 ). ,
Schubert Schur P- PA,Q-
QA (A )
. E*(¢)
JEX=E*( ) ,
QSU  E_*- , 21 (i =1, 2,
o)
(Adams) . N
ASE  E_*(QSU) Hopf
Kono-Kozima QSp
Clarke QSp K-
, QSp  E_- ,
Q _0(s0) E-
Schur P, Q- r=-,r
, E- Schur P, Q-
(2011
6 ). , Q

Sp, Q_0(S0) E-(C ) Hopf
. Q Sp

Q 0(s0) E-
Schubert E *

Schubert Schur

Schubert

Young

, E =K (K-
K- Schubert
K- Schur P,
Young (

1) B,C
)

QSp Q _0(S0) )
« . ) )
Hopf , (
) Hopf
, Hopf
Schur P, Q-

Grassmann

K- Schur P, Q-
., MU- (
) Schur P, Q- (
) . ,
Cauchy ,
MU- (
) Schur P, Q-

MUC-)

, MU-

(L, (L Lazard , F=F(u,v)

)

, Schur P, Q-
K- Schur P, Q-
, K- Schur P, Q-

Pieri

MSJ-SI 2012 Schubert Calculus (2012

7, ) .
Schur P,

Q- , Ivanov factorial Schur P,

Q_ - ’



factorial Schur P, Q-

Schur P, Q-

M. Nakagawa and H. Naruse Generalized
(co)homology of the loop spaces of
classical groups and the universal
factorial Schur P- and Q-functions
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