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Study of group actions on manifolds by psedo-inverse limit systems of
equivariant framed maps
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Let G be a finite group, A a set of subgroups of G, and B the set of
subgroups not belonging to A. We say that a G-action on Z is B-free if the L-fixed-point set of Z
coincides with the G-fixed-point set of Z. We consider pseudo-inverse-limit systems F M : WM -> Ix
Y, where M runs over A, between a G-map ¥ : X -> Y and 1d : Y -> Y. Choosing a suitalbe
pseudo-inverse-limit system and performing G-surgeries, we would discover new G-actions on the
underlying manifold of Y. Studying this problem, we could determine the dimension of spheres S with
B-free G-action such that S has exactly one G-fixed point for groups: Alternating Groups A 5, A 6
(degree 5, 6), Symmetric Group S_5 (degree 5), Double Covering Groups SL(2, 5) of A 5 and TL(2, 5)
of S 5, and etc.
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1. HREREBLTIOHE &

1970-75 £ Z % Browder % Rothenberg 72 ¥'3 isovariant 72 PR ZFIEL, 197585 FEiCH
WT T. Petrie, K.H. Dovermann, Liick-Madsen 7% ¥ A8 SE S DRITH strong gap S=1F % i
S HECAZTMEmZME L. ORZEFMEGZMAWT, Petrie & ZOHFAMEHLBII,
MIEER e G-a R x Y M T4 RIKE EOERZ/ED, Smith FMET® 2 DAAITIEIRWE
KHROMDOBIZH—TFEC LI D BEZLBIRY, M b Re Y —2B 2 EHHmOME L KE
CERIEL. IhHOWEZLEHE, HAIT 1980 FRIZRFD 6 gap S:MF D T CRIZFMiH
%, 1990 FRIC Bak &4£IZ weak gap SO T CTRIZFMMHERZME L 2. F£HAIE A Bak,
X.M. Ju, MIKREE & HICRAEFMIEEER O Dress MEAEMERLT EM L. Zho oMimE e
WHW, Bak-#A, Laitinen BRAIZRDFER (A1)-(A3) 2157,

(A1) 5 RDZAEE A5 L HAR n > 6 1T LT, n-XICEKH 5™ BAERZME 1 DAL TR As
DIEMZFD.

(A2) &2 HREED n-XITERE S ICHED L DDA R Z2Hf o THEH T 275563 n>6 TH 5.

(A3) BIREE G 23D 5 KITOIRHENCHED L DDA F R ZFio TIEH T 2 2 e A TE S < G 1d mod-P
hyper-elementary TiX7ZRL.

—77, R. Oliver 1 1970 FERMIED 5 1990 FAFRTH T THIRR R, K-, FZAKRE M-
e HWTT 4 27 FOFHOABREESZIET 2 & WO EEZRLZRT. 1990 FREFED S
FIZFMHEE & Oliver OHEm% A L, Laitinen, Pawatowski, Solomon, X.M. Ju, fi, #&ARz LM
Smith [FfERRIDED % Smith A (C RO(G)) IZ2O2WTEL O RERE HIF7. Zhlst
2, FEFMEGRY (EHme L-EmES) K-Hmc kD, AREOZRE LR ORI
BOWTEMREERZE LN, 72 2016-19 FI2BWT, HAFIIRIE G-1ERZFo8RE Lo
HC G-BgoW5t % HHVIZ, Burnside 32 Q(G) & ¥iMRkR {inHQ(H) DRGREMZE L. EEo b
Vy 7 2CBE L, XROERPIE LTV

(A4) M. Kaluba (2016) : G D7 1+ 227 LOFHOARERES L L TELNLHZMRO 2L F(G)
5%, G=A45 G-RZRM) , FeF(G),dmF =0 mod?2 = F & (b3XLD) HH
B2 L OEHOARE RE A1 5.

(A5) A. Borowiecka (2016) : G = SL(2,5) (FFRMIETT A5 @ 2 EHFERE) 13 8-XITEKME S8 12
MEO L DDARBEER > TERT 2 Z 23 TERWV. (F 1 9-XUtskiE S° 056 b FAEOKR
ZRFHTZ %.)

(A6) HIARMBES (2017) © G = S5 (5-XMFEE) 1X S™, n=717,8,9, 13, KHED L DD ARE R ZFF-> T
ER$ 2 Z 2 1xTERL.



Kaluba 12 X % (A4) DFAFIASEIE A5 & A (6-AREE) % S5 (5-0FAE) WO B2 2 (f#
DPIREHETH 2ICHEDLST) BREL 2. 2D, WIZERIAREE T, (A4), (A5), (A6) D—
AL AT RE 7R BRER A FE DR O H AT W .

2. WEOHM

G 3ERE, S(G) & G OFNEOLRE, MIZSG) D (He M EBIES(H) C M %7273)
HZERAES, L=SG) M tT3. BIEGER fF XY IHLTf % GFMHLT

(P1) f' BHOFMHEBEBRIERE Ny 27, 22D
(P2) $RTO LeLicHl X' =XETh3

B IMMNEGBR [ X' Y 2822 TEBEZD L% [ O+05%M%2182 DHHE
DODHIETH 5.

AR R FAFMPEEE (D2 WVIXEFER) OIIEREETD 225, H2HMARE H L
dim X =3, 4 7257 —220%, BRTOZRRICEIRBRRIZEFMESEI{ LA THRY
72, MEZ—EBRETH 2. 2 THNEFRZEIRLVT 4 LD THEEMIRSR {Fy - Wy —
IxY | MeM}2FZ, (f{Fu}) CLLOR#EEZRYBZ 2 2 TE 5 NHEYRMAMELEE
KDz e EBAMAOHMBRNENE T2, $ROFRER NFRCI D HENHRRTZZ L
EAMEDOBAENEHNE §5.

(C1) n>5, G=4, -XERED | S, (nKHFED | F e F(G) = F i3 (H5RTD) %4
N DEN I P e

(C2) G =SL(2,5) 1& S™ ICHED & DDAEN KR 2 Hf o TRINITIEH T % <= n =7 or n > 10.
(C3) G = 85 1 S™ ITHED e DDTENS B £ o THIRINIER S % < n =6, 10, 11, 12 or n > 14.

3. WD L

Q(G) & G D Burnside 3R, wi(Y) 3 Y OFZ—KarEny —HiHL 5. G BROLS
% BeQG) EFROBEEREZD xpt(B) =0 LeLl)»poOxuB)=1FVMeM). 2T
Xz QUG) — Q(G) X, BR G-Ik Z 12 LT, 20 L-AEHES ZL @ Euler #24 x(Z%) MG
SHLERMERTH 2. IFELW (f,{Fu}) ORRIE, wi(Y) & wi(Y), M € max(M), Da=
[G/G]—B & res§ia, M € max(M), WX 2RAMLE we({zo}) 3 lim,, oo Map§ (S(C™), S(C™))
KRB THZ e ZAMLTITS

K2, G ZEEIREE W2 SL(2,5), S5 2E) 2L, G OHIEEDRT Hasse BERZH <.
Z ORI, SEHOHD G 2B 2 1 EHLEE No(H) OfEHe dimYH OE#HE L 72Fii
7= ZBREER T 5. RIC Hasse BITERIORE (MBOKELD D) » ORI (RAEE) 12m
o T, WAINC, SEH2EETO (f,{Fu)) OFREFMHIRDZ f PS> XS TEZ L%,

o FliT — XX,

o 3 OMH,



o [FZETFMEEERED Dress BUIFAEH G,
o [RIZZERI DG

ZRALCTRT.
4. FHIERCR

G IIERRAIREEY L, M X G ORI O 35, X5V IZVE=0(VLeL) &
T EG-RRZEM L, Y %2 V OBERTE S(V) £ $5%. ZOBEIC M OEAESHF ¢ Fc M
(7L, FNF Cmin(F) 23 32) T (H250%1H23) bosbiug, Lichr
(f, {Fu}) 25 f 3o N2 0S5 +0&E2 Al LE. ZOH0&EIEMTH 2720, 22Tl
BT 5. ZOT05%MEAWT ISR (C2), (C3) ZHEMTHIRL, X 5IZRDIEREET.

(C4) G =As x Zs (|Z2| =2) 1F S™ WTHED L DDAEN R Z2HF o THIRINHEHT 2 <= n>6,7,

8, or n > 10.

(C5) G = As x Z (Z, 1% 30 & HEAMEOKEIEE) 1X 5™ ICHED & D DOARE % FF - TRIRINCAE
HA¥2 < n=9o0orn>11. GII 8" MV DDA EF o THIRIIEH T 2

(C6) G = TL(2,5) & 5" ITHED ¥ DOAREI R ZFf o TRWITHEH T % «— n = 14, 18, 19, 20,
orn>22. ZTZT TL(2,5) i& SL(2,5) ZIEREDBICH S, 2D S5 OIFEHL 2 EAER
TH5.

SHBROMWKFTE . f: X >V BHNEGEBRETZ. MNOHLHMAMI H < K ITHLT,
dim X# =2k +1>5 22 dmXE =k +1 DBEDILDIr —RATD f @ isotropy type (H) DREX
0 G-FMFEEENE STV (DE D weak gap SefEAIK D 3772 e W54 O [F1Z AT BRI A
LATVARY) . ZOBAEOREFMEMmIBREI AL, SHRELOZFYF v 7 GEREZH
ZLAMT e TES. flZIE, G= A LT, G-ABEMED L o> G-IEfEE T 25k
HORTCEIRE T 1213, O R ALEFMBEROHBEIAAIRTH L EEZD.
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