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S—duality theory of generalized projective spaces

BR m K TE K*%%BH ( Hideaki Oshima )

51, 5
P S 2 LRl §5975T11 0 A E Bl 20 ¢ o5 (8l
<377 % atiyah o (435 ) AR B B -

CEEE R BAR 5 S7iTis 6 A

«1

P, =AUl Bz s

E

A% P10 55 15 Spanier-

Whitehead [6] ‘///\% ;%3’%3 L% o e Ay /?\ N G s [ 5 a1z B

e D
. ¢t N . . “ - _ ,‘ E, A . _

s <AMS UM T AL 5 stunted BTELY |8 Py = P /P o
D S~Z,3f.j i3 stunted ;f; QT %2 '

T _

cofibration o S-7727 ¢

20 7
m/Qm-k h D
cofibration 7' 5% 3 . T

cofibration

Prin,k © Prtlan,k+t 7 Pyalan, e

o S-27IT t

Oertim,k ¢ k+t+m, k+e © am, L

¥ v 5 #2 o cofibration U"BH A . t » ,:f; = o cofibration g ‘T‘?”Z?-}?
B17 Lo Uhas i BPR»E BB o AT By, B

1



PR iz Y LR ‘,/z\n TcXiTis 4 5 ¢ L R,ﬁég}i o R e 7 ﬁ‘x%;’»
Tha, o T 4? 7y transfer A #Y 7 3 m*l;r\ » 5 432 (%
Borflh: ¢ 3 BRLTA /%775@*{;&“?,}7_#

EL e b 2o — Bl e (7 n B2
¥ 7B (generalized projective space) £ 485 > ¢ it J H . ZF L

<r [5] < j ) T T oH TS i DL’H/':?’% FOES "}T“y/% (%

S~ o, . T
{Ten T4,

BT 02 0t T . RER CW%E% X = ZB553 15> I

’\'47}~iv§i€lf§'f’[t

D (5) = (v et ; vl < e}, D(&) =D (8);

§€(€)={v€€;|vl<€};

se(i)

XE = D(&) /s (&) (Thom FB2IR)

{vect;: |v]=2¢1l s(&) S, (g);

J(X) =X » Ji%

¢ b3, 3 K virtwal R -z e ROX) < IT L, CWANT f 5 «

)
¥ LT

X578 = 3

-n EBT'

t oA, [BL @ =n R AR . AR FERS -
embedding i : Y > 2 iU (i FE & v v E3 | 42—
7' AKI4% v 13 embedding I : v(i) >z U il =i ¥ 43 ta}

VY L



(]

§ 2. Thom £3{% o §-77 T 55

stunted ( % ) BT822 M1 81852 B & » > & BLH % FAF L
o FBEEg s X7 b )V% o ThomfZ{R7 %A > v iz & < 405 /KZ
© A, L DETIT ThomfdAn S IRTTI A1BTE ¢ B F A HEL B

NN
A

D e

F IR NOYR T B, BIERIE ) o ¢,

I 1 Y5 TaaA A, TR anRT=x-7
) KRN o embedeliny | 2 BaaY En~Ng FLE T
Yo xV(i) L FH ¢ |

5t Loy P () e
»o AN 3 MR EEC HS . 22 TT ox Ratrjagon-Them®A
I ABIET B S .

P R IS A VAVES /;)/TT\%?_ : ,;:> 3 Y Lo peticd F 1
J(TY+x+3)=¢C ¢ FI. - e F N-WF(Z

St —s YA P
BT AL N=dim Y+ dimol + dim 3

49

/%277 P 7’[ 1< /jﬂ 3 A2 T ;'E (F Bearebmen (1 1 ’?@iﬁ 33 D
¥Z"‘;'l§(r‘ s> T w/bo )



B2 3. X, Y 2 THARNIAE: o, 03 £ o viabal
RUT(TY+o+8)=0 ; + - X=>Y 3 T#4AHER T £ (>
R"xY 2 emﬁe_&&«g po Faoy 7 b } Tv(f,) — R'x Y it

ﬁﬂéi“fﬁﬁﬁigao:mt##rmtﬁa“qmg

q‘m"'f S > mf&/\ \(

£ i T oal
pCAL N B PUOTER p
% N X} S, > X ) d/\ \(?

NAEAETH, s P F, 13 mrY AT ’34{%<’ I”:AJMY.*CUW-(?Xf[’)),
) & Thon BE (ZE 6T 7175 ) U h s . k- T44%
6y ®1% +, X3P P mer-mr7 # Thom 1% L) o
2.

334 %oMAL A3 e CoETF L u (K3 g7
)£ =4k T 3 e84

5T Thom B1Z o 2R &I RB-ITAs S5, A zoy
Mo B sdlz 3202 — MBI LF T O L E FT 5, Qo IE
Warszomen3d e 32
X, Y 3 FRCW MG |
T, Esxh YN X, YZo~2 kg ;
70 >3 afEAsr~2BEFaTE

4



j- = Pg ’j’aﬁ)z . )(‘9\{

kL, s, X2 a BT, p 3 oY akgs.

\ftwggmavFm%anuthﬁmfﬁméqzye
h_q. ,§ ,

¢ 3
$ - Q@jxwijf’)a (- % — 30X

22U, o BIREIE gtk BE G b, 03 uad=
Jwea T ZATMBFEEA H & A }’a];@"’{»fgg) REYEE
R [6\% . S;lv'f? ~1 25 jf"P?Z:fff'c‘sq”Pz = /g")ﬁ 'k D2 ¢
53723 % . X273 > 1; EA G 42 o € >0 1t IT L

@(D(’z@j—d))CDg(gﬁboc) v A >0 TRET A, 2o F

T.4:d.65): Y% Den)/S gaa)

— DsBa/(Tu3eo) - ¢ (D, @58)) » DORFA)/S, 02 £%)
N X’g@j”&

5 Thom 598 € 02300

Rv. Thom B2 o—Bis-M EFL23. BEpn»
e UhA b e &ymRE R £t 4 @%ﬁq iR p §
KEEBLEw. 1o ing WbEE) B ewga.
317 b“ﬂfals,l(x) - (@»-?)*alsz(x) <23 ya. & rrEds 312

L, 5K £ 9D 4N =g BY ETQ7£§ZQ‘

e

M E Ml tvj?f.x‘o

~-



WhBE 5. e o ¢ T2 B3 L CI/ P = o e GO lENE

Rz 2.

b3 sy LW EYx e .

v niandi-ag T T8 8 o) e®&izg2. -
I8 Z“/ﬁﬁﬁ 3 TRom B (% Z)"‘fi’;i > R

ol R o - peRO(Y) vw7gL peop 'xm v e s

A R

a/@
e, ®}£x$/!) Fd-f )
— 77 X

§ 3. Generalized projective space

ALFREE G 0 BRFBR BV W GFE LWFEE A L, % o BAGIL
SV~ D GIERNM fns Thd t 3, (GV) & Fixud point
free neprsentalion ve¥ 30, ta b 3 gL &G > N7 f
e GusS, S, NSY(S'aS sy s FAMAEE) , s,
B BS Tt a £AMT B AT g T G
WS ro FIRP THE e L, faied pwlwf Frex repres enCalion
(GV) 52— 2EIET D.

TG s G» EMiT e T 'Tr?%:_" Me CLdJ"OJWC ZHET S s
GEBens. Von{@arBios Vel  GtifAE) 1< {FA

6



3¢, A RiBTAE RENSZ, AT 322 485 o b1t T

Cd=dim VvV,
P=RBV)=SVhmdG S BE=g
2= LVXSW™ md G —> P, |, |
5= [ SV TG mdG — P, ]
@,l:@m(v):‘ac" , Qo=10#Y
Lo V= Vixdet € VixvR= YT

9

>

i g P : Pn » F o / FT [

o T T ro lgd NE WL N2 FE
Y Qno Qg

.Pnrﬁ,k = Rr’k/ ik(‘Pn ),

Qm‘h,ﬁ:@mi/ ’:fkkaﬁ) ’

dp 0 Pred et = Foeri 5 5 :

g Nrpr) Rt nebrk, k E ‘?f s l%\ 7; {%( 5

j}L - thrﬂ Skl g Qm-krfl,f( |
S CyMRY ‘

Proct SWV™™) FPN'* LSS

fntk,k - S(\/Mk> - Pm—k - Phﬂz,h

Lo Z A TR NTD >,

MR 6 (1M)). TR ®5.81xm7n |

MRk 7. v Bot,,) =27, .

7



(838

MR 8. AT L. e TE 515118 §45 F?erﬂ\’Piz
Qo 2 Q2™ RT3 .

ny ¢ thn
Prr= B * . Q=R "
rTETAR. Pic, 03012770

1’2_ . Pn"ﬂz, k : h’\ rhed ket

'7:1 ‘ an,h N @nrhfﬂ, kel

3R : Rrhrj,htﬂ — R\ﬁzr}.,k’

3’;{ : thk &, k1l — Q‘nﬁeﬂ?, k

-ty

ZLR2 A0 EA (fL5)),

\
,/

74

NIBERNE R AT LTS 5.

329, %21, L2, hrlemenz=omad #30],,,) 341

. Y D
P' P S lkfir%,ﬁ' N Qiﬂ’h,i
o 5 —

arzm,m A th)’(-rm,hf.?
. Y
P‘;’ S z Ph+n,k N @‘kfﬁﬂn,k

l' L‘h’t ’
hth,k pedtn prd kfj.tw/k 3

s {k L
o prdem kX 5 bﬂfiw,l

8



(T S 1L CRZTTUHhH D
GFEE. a,[3 ¢ Bei £ 2 viliak £ T(TR,+d+f) =0 b L
Y =dked)rdima +dimpf-dimG-1 e 3 <. BFEL 1 &£ 3
Y- 2237 B 4%
s . T . *—)"( —~{°
SJ‘! ’ S - }-Lf)l A Pufi »
R %*F

£ S — PTUAR

7 N R VR AR ;‘%JL T

— ~ \)u«)"rb A«
$ 9 >
ld U’}_) > l vk C {k

n -7 (3
"
U Pa:lﬁ"“" hf(
kAL 22U 4vlip=t, =k md ¢ — B, s
G, vd = [v/fmat  uffirwd) TED oS 4 - 7R 1A,
397 Gl =Gt s M ) v T B ¢, LR ITRAR
ﬁ : S - Qnmvmlkrt/\ *Lruvwrx

SY - Q’Rn‘i*-m,l« N Plem,k

5984 . Ut o z/L»;KI%"lL
ﬂE‘ d-rmqﬂx 2 Q‘\?b(fm Rl . QR«}Z«-M,&
9

TR > P

L)\ . Ph.fy\l\q th“’}'{f“",kfz
%;Xﬁt@‘vznéa)ziifqzﬁg/\mfi";czé\‘;(3(’/3):
(’n‘zhﬂz , g&fﬁ+m2nfz> v J b I-Y?ﬁif@’f/@\

9



10

$ ‘\"9" ST Fectom, ket A Cpegem pet

f:-" S¥ — mem,k NN 2em
318, LAt o o it /AL

anlm(sk> . sz*r!lfh,kfﬁ — Pmﬁfh,.,!l
I 13

e 7 Quem,t — Cliptem, bnt
Uh A, RITGIEAMERE L CIRETT 4 v T =17 e
TAL s B RN EER A T e dvh . Dt U T QaP -
PaQ A2 Bi%., % T

b= £, o= pl=Tel = TR

bR < e, RnABERIOR § - T BFF G 0ILEAN b 5 .

%m ‘% I O - T{kﬁz.'- mlflm-l( 1‘/} ) 2 j/z s Tﬂ’znfl( '{,k ) ‘.1/ Ju& ]

§ 4, Transfer
10 SV = et 35— R BYGBE - b SV — VP w
a@(u)-z(u, PL)) Z&tf\ T3 embec&un@ . ‘F;.’v(ﬁk)-—’?\/é Py
3 Puorb=-7" KA T 2. o 3REE%
=T, = zka“(;ﬂm,qu’o”p P Qe %*3‘“’; s

S
~ ~ L, | dmedimG L en-dinG
v %tonqk( Ph) * Pkrm,k - '{’ﬂ) = S

A
T

i

10



>t

e 7 LRI

mrm o

‘twmyj:}m; ¥ D}’j“ . G o Sé

e NSY TF0 7l & Tn=Tm 'H D

- FERST

,&(qumq » )zr‘m/,)_'_? T >

.me"’;m: ,Ak RN ?«-m L7 )

Eho T,
m
’\M
T =
))'(:7 Y

.t’Yn - M

F 3

A A
m 2w
kv = Ty

v R

Oem, ™M

}T’[[\ V fj\ Q-)
%9‘7 f;f%/g\ ) tV’

™ ./f\,w & 84X « ?7;;%L3_ fo)
" erm,m —

,dm
S

SdW\' —(Jum Cf .

e " oS dm
E (n-;'((y/#)rmlw)> - Tr)«(.s )

¢ - TS e s -dh'm(
T(,S( E)erm) - Tr;(iu !

£

)
v G=SW) T IERAT 4%
iy ja’l"vmu‘[ fé—aluiix'm v /“%‘Es S AHAH 't'LCUns‘f.bfL

re) — oim , LM A= (S, ]

e— 223 3% (4031).

. A
KT, TT 3

ﬁ%:g l(al-] /J f’“/\? e /&) 2>k f:

A

N g R =K,
st o~ B
a s -D(VR) - ——P»H

(+ FVIB G151 B 2.

iE s T#Erm b, V=

g E zT\ T }?HLE
I VT FRER R A &

RY¢ 5 2. En, C S 13

=

I”/‘“ =W - . i
G5 & AT it

< Mooy - 5 ({
e ) < l{eﬂ °, 0 >&V:IR

= (/=T o,
2 B |
ay) a:(w Ji=1g1>, 0 0)
(%.rr gﬂt% 3-73 /%7& 1279)12&“ F -7 EF/\

11



| S d

]

ml@kmﬂﬂéﬁﬁ%
C (B D&, 3L, “DILEY) = ( Gy, G )

2

b(t, 4=

Ui 3w,

'@@@
b

DWATG ) ~— DIVY xDILG)

VIPRTEYS L At :;) » NN
CamamGim, 1303 %5 e ot 105 , )
(G,C’) s (,)\;(/1“\' (,“ “)

W T T A2 ARTT VAR B 15

% } (1) b D(\ix C"\l::()\\’ TéT)) ~> {&/Rﬂ)&i’{)

[pa2

24 .17

Lt AtB?

1= 7]
¢«

1 (157 9 f:

KV =R, C,H © G=S(V) 2" C1F AT 3 AR,

TREEB "h 2 2 & QuablikTBa% 42 3.

SWe Tty SWETRGY —> By

C o : o ™~ ]
W LG) B 7 Gtk

tg? i*hL_m/’?

AN
S

5 211 k>

J(>f , el rm =0 omad #] {;:;/J v g3

Y= dige-m) -1 €K v Y 3T EIE,

. X U ™ i .
’ (7 2 3 R,k A u’krm,h
- C') ! B Pl iq+,().\ 1 l(uﬂ
D - 5(\\«! Vi «"\ 'f* j
. ; '7‘»\
S Pﬁrm,k N b‘kﬁl,k

12



[
Qo

oy —dvmCr

Pzﬂvaé{w A ST G)

v PR B ZRE R C - B B

el i \Am

w ST —> SV

le \q,.m (.i m{ -' [UP" ’/ZQML[

w S — SV
ﬁ@ELT)Rtﬁ“%L
Low: T; - th - Lfm R TP *?*4 =
Pt ST > ke, k
B TR, e ko E L
R R L
%-izfi,'k SVTRTG) G et i

3O AR D D

kY . " B ,
7{\{? N [ ¥y, ‘,/'\\3_5@ 11 it f”}i"’ﬁ 5y

ji{

i)}u e ;—E:,LTMT‘)‘@ tp;;) , 2,-*‘%‘:'/': -Tm’);‘(ubk )

f/ 'ﬁu‘uwsj‘/‘ii 3 D:}’ /\, " } /i L/L \/157"1 T‘m, {W‘ ¢ :;;i )— Sk - ; :,) )
i 7 S w S O L E ~ — s RS
WAELVER,C R v &= SWY e 38 v F AT 3IEFRI Gr8

Ay Z 33,

2@ Er -3 N by r R
AFE G« TR I D R 5753,

212, Bawsteor 3 ARG cofibmlon © S5m0 § 0L

)\
dw-t '{’”, “ 55, o [ dm
S = (3:%«,1 T U/hrm‘, kit 7 CSem i - S .
Sm-0) L 3 ",'L))“ dim=1)+1
Ain=t) oy Tk 4 L qauns
S = | ‘m, | 7 Vietm kvt R:fmr, K - o
13



2 e P@ju.&w@ stable sl & 0 JRVZ & uf ~ 2 (b [41) .

FIEN3 Gzom FEE e, (o BE R 2
L<alrktm -3 L =0 med Fj(’?“,ﬁ) L=-m> T v ;3 &5 ¢
P4 (<HR3 ¢

Image [ 4™ T Crepn o) = (5™

= Im L.t“‘ wf(@‘iﬂfm r:) — F; (Sdm) ]

ne

) v Sg di-1-v di~i-¢, . i-m o\
l‘m L BZv'm, (23 : f?}; (-rtvm ke > — 7T' (‘g U/ )> J

: * L o= diet e Cg=m
= I [ pp T (Powm) = T (s ]
LA G

du-vn)

I

RAME e AR L RS T, BNEE 23

o

@&UH ) _vat SN Q-Qk \ (fL )

’:}’fﬂ ( 1( jt
\4 Y
Spik) S s Ul
)

A2 h—x )/f/ Y

~ah cdd
AN

Qelh) —F— QO
cm-ahg,,\v\ | AA (e ¢ )
%c

14



545577, Krapp L2] 0 Lduix’ ad(y je)=-Te « SH & h

14 ad(iy7.) ¥ T =ir - TY .

A & s Ao e i .
BoRT, o th , tr LR it EZE T Rk 4 v o T X

\iflT a’ o

[1]

[2]

[3]

[4]

[5]

[6]

[7]

References

J.M. Boardman: Stable homotopy theory, Chapter V-duality and
Thom spectra, mimeographed note, Univ. of Warwick, 1966,

K; Knapp: Some applications of K-theory to framed bordism:
e-invariant and transfer, Habilitationsschrift, Bonn, 1979.

P. Loffler and L. Smith: Line bundles over framed manifolds,
Math. Zeit. 138 (1974), 35-52,

H. Oshima: On F-projective stable stems, Osaka J. Math. 16
(1979), 505-528,

H. Oshima: S-duality theory of generalized projeétive spaces,
preprint.

E.H. Spanier and J.H.C. Whitehead: Duality in homotopy theory,
Mathematika 2 (1955), 56-80.

R.H. Szczarba: On tangent bundles of fibre spaces and

quotient spaces, Amer. J. Math. 86 (1964), 685-697.

15



16

@®

0

10

11

13

14

15

A table of the images

Zz{n}
z,{n’}
Zg{v}+23{ul}
z,(v%}
216{o}+z3+25
(22)2{3)8}
(Z2)3{u,v3,ne}
'zz{nu}+23{81}

zg{c}+zg+z7
Z3{a181}
(2, 20 )

zz{nn}+z32{p}+g

15"

Im{(J)
all
all
all

22{345}

3
Z2{v +ne’

all

Z
32+215

of the O-th transfers in low dimensions

Dn(%H) Im(tg)
0 0
0 0
0 0
all all
all all
an z4{4c}+z3+25
22{348} | 22{3?

2, 3 3
(z,) {v7,nel Zz{v }

0 z,(8.)
all all
all all
22{02} | 2
? Zz{nK}+ZS{4p}+Zl

5

Ay L 0
Ln(tc) = Im(tc)

all

all

all

all
28{2c}+z3+z5

all
(2,)%0v° ne}

all

all

all

)

Z2{m<}+216'[2p}+Z:LE



