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1 F

AIFEZER) X DE R o ICAEZERE Y OETHRVEAESR o(z) ZREETES
CE, TOMNSEESEEBRLEVS. TDRXTE, EAEEGEFY VY
XFTp: XY LiEl, BEDERZO—SFETf: X Y &idd T
9 %. EREERIE, EFEHRTHIEDLTS (cf [5).

FREEREAERERE, BLOMREVAMCEIOMBEINTET (cf.
2, [7], [8], [9]). Elechbid, BRAEEBROBENE—MLINTER
(ct. [4, [5}, 10}, [11]).

C O, EBLBESNEFSER (admissible mapping) TH3. ¢: X =Y
NFBREBREIL, #EHRERp. T - X L q: T Y DT, b35%4%H-
TEDZUD (cf. Definition 2).

ANR ZER X D H™(X;Z2) 2 Z Z#izL, N D nRehERY—BKET
HBLZE, 0p: X Y ORBMWBRATERINS.

deg(y) = {deg((p*)'¢") : (") '¢" : H*(NV; Z) » H™(X; 2)}

CDWXTIE, ¢: X - NORBEFHLIGANZCLIKTS. RLDE
BRBRIIRDEEBD THS (cf. Theorem 3.4, Theorem 4.1 ). FKAL DIER
l, [10] D Theorem 5.3 & Theorem 6.3 DFFIEATE HS. T DFERICHE
E LT, Y.Hara and Y.Moriwaki [6] & ¢ : M — S™ DXEICDONT, M B
n RTEREDZEICARDERZERL LIZIREDHETHRTVS.

Main Theorem 1. Let X be an ANR space with a free involution T and
N be an n-dimensional homology sphere. Suppose that dimX = n and
HM"X;Z) =2 Z and ¢(X,T)™ # 0. If an admissible mappings ¢ : X — N
satisfies p(z) N p(Tz) = O for any x € X, then there ezxists a unique odd
number m such that degp = {m}.



CHICELT, oX,T)" = 0 DB/ICL—ENZBEE m MFELT,
deg(p) = {m} L%&BLWVIHERMNESNS (cf. Theorem 3.5).

Main Theorem 2. Let X be an ANR space with a free involution T and
N be an n-dimensional homology sphere with a non trivial involution T".
Suppose that dim X = n and H*(X;Z) = Z and an admissible mappings
¢ : X — N satisfies T'p(z) Np(Tx) = 0 for any x € X. Then there exists
a unique even number m such that deg(p) = {m}. In particular, if T' is an

orientation reversing involution, then dego = {0}.

2 %5

COHTTIE, LIV H— ST —REOI—% B (= Q) T
£, BRIOFTOU—HE H*(—G) THT. Thbid, —RcARTIE
VA, ANRZERITIRAR 55,

(2.1) w B (X; Q) = H*(X;G).

FHEHMIZOWTIX, AR=ZT7—DFF A b ([12) 2BR.

BEEN G DL EIX, GEIRT SN, 12D 2DREF, DL &I, £
MERENT, B¥(-), H* () ZfE>. f: X - Y DEBER (proper map)
ik, FBEOAVNRAIMEAK CYICHLT, fFUK)MNEa s b
BBBBREED. f: X - Y WEREMR (perfect map) L&, fHEHAEBRHD
FEDycYIIRLT, f~iy) DAV I M emB3BERZRD. f: X oY
M%7 B4 (compact map) &, f(X) WY DarT FERIKT
FhaLEznd.

RDOEBRIBETHS.

Definition 1. X, Y 2852237 b « WO XA F)VTERBETEHEE, f:
X YD, XROEHEERETRLIE, Y1 — b XEMR (Vietoris map) &
I 5.

1. f: X - Y3, 2HEERERTHrORLERTHS.

9 ROy e VISHLT, f1(y) 3, Mk CHRRZEMTHS. b
5, BP(f~1(y);F) = 0(p > 0) A D 71D,

f:X =Y B THERT, &4 (2) BT, H/—FYAER
LESD.

ROEBIX, ANZT—DTFAMNHEHENTVWIEEZEETDHS.

It
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Theorem 2.1. X, Y 3/N53280 F « NJXAF)VTZERT, f: XY
YT — bV RERLTE. TOLE,

(2.2) f*:H™(Y;F) - H™(X;F) (m =0)
3, ARTH%.

Definition 2. F¥EHTESMEER ¢ : X — Y HFAER (admissible
map) &iE, X5V T N - NVARNVTZEMT LERfER p: T - X &
¢:T oY WFELT, ROFMRHTEEIKCND.

l.p: T XW3J1s—FI)RXER

2. p(x) D q(p~'(z))(z € X)
BEBOX (p,q) DT L ZREGEER ¢ DEREHMES.

HEBEBo: X s YIKNUT, o : H*(Y;F) » H*(X;F) ZRATESE
95,
o* ={(p*)"'q* | (p,q) 1& p DFEREHA }.

RIS LT, oo Z {q:(p)” !} TEET 3.

ANRZEMW X D HM(X;Z) = Z Z#izL, N M nXoThEQ Y —EKE
THDLEIL, ¢ DRE deg(p) M {(p*)~1¢*: H"(N;Z) - H*(X;Z)} D
JE {deg((p*)"1¢*)} TEBENS. ThIZ—RICERTHS.

3 HEFRORXRH 1

XZNRSaVRT7F e NTARIVTZEREL, 1 2208 LTS. X
PRET: X > X2EDEE, r DX ICEBERZL DT LICKS. FODH)
EEME X, &5, AEBERF:- X ->Y B f X, - Y, 2FET 3.

Tin : S® = RP™, 7roo : S®° — RP>® ZIZHENTKBHE LT 5. HEZ
Max : X - X, WKKHLT, 78BEBRSf, : X, s RP® & f: X - S®
MEHELT 1oof = forx WIS, F1RAT74T72)V KAy b=—%F
c(X,T) € HY(X,) (or ¢(X,T) € HY(X,) ) % f}(w) TEHT 3. w ik
HY(RP®) DERTTTH . ie. ¢(X,T) = f*(w). dimX =nld, X DR
Rt EKT 5.

ROERE, BEANTHS.

Proposition 3.1. Let X be an ANR space with a free involution T which
satisfies dim X =n and H"(X;Z) = Z. Suppose that ¢(X,T)"™ # 0. Then
T* = Idgn~(x,z) for an odd number n and T* = —Idg~(x;z) for an even

number n.
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AR, BRTHBOT, BEAOKBNS., RORXMEET S (of. (1],
[3]) -

X—f—)Sn

(3.1) Jﬂx lﬂn

X, —I~ rpn.

CORREFTY - ASARFIZES TLICKDRENS.

AxZX?=XxX ONBERLTS. Tx : X? 5 X2 & Tx(z,y) = (v,2)
TERINANETHS. Tx: X?-Ax - X2 - Ax FBHENETHS.
ROEBL, FEm:N2— Ay > NDBT7A41— (N —{z}) Z2LD7 74
N—RTHEILNOERBIIHTNSB.

~d

Theorem 3.2. Let N be an n-dimensional closed manifold. Suppose H*(N; Z) =
H*(S™ Z). Then H*(N — {z};G) = H*(pt;G) for any x € N and 7} :
H*(N? — An;G) & H*(N; G) for the projections m; : N> — Ay = N (i =
1,2).

ROFERE, Y« AIZAZRFRFES I LIc kD, BRIRENS. m
BBEBRT, v 13 H*(N? — Ay) DERTE T 5.

Proposition 3.3. Let N be an n-dimensional homology sphere and Ty :
N? — Ay — N? — Ay be the free involution. Then ¢(N? — An,Tn)™ # 0
and m(V') = ¢(N? — An,Tn)"™ where m: (N? — Ay) = (N2 — Ay)r.

XZENSAVRT b« NDARNWVTZEMT, TENELTREE,
v ={(z,Tz) € X? | z € X}

NEEINS.
T WEBRENEDEE, Ax NAy =0 MKDIID. N W nXmHRED

mt HY(N? = Aly; G) 2 H*(N;G) (i =1,2)

MO ILD.

0: X - Y EBHFREBRLL, (p,q) % ¢ DFREFWNELTE. TihbDH
p: T > XWBYs—bMIRE/RT ¢: T - NIZEREHRELTS. X BXE
TEFEDOLE, To ZRXNTERT 5.

To={(z,2") €T xT'| p(z) =Tp(z")}

CTCTT, po:Tog— X 2 po(z,2") =p(2) T, qo;To— N 7 qo(z,2') = q(2)
TEHET 5.
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pr:To—=Tlidpr(z,2) = 2 TEEINS. deg((p5)~'q5) = deg((p*)~'¢*)
%’éﬁ%biﬁﬁﬁ‘éhé T‘jé To : Fo — Po Lat To(z, z') = (Z’,Z) Ti%ghé
po WRAIEERTHS. ie. Tpo = poTp -

ROFERE, H5E51E [10] D Theorem 6.3 DFHBMBEL L THLENS.
ZDFEERIX, [10] D Theorem 6.3 DFEIEATEH 5.

Theorem 3.4. Let X be an ANR space with a free involution T' and N be
an n-dimensional homology sphere. Suppose that dim X =n, H*(X;Z) =
Z and c(X,T)™ # 0. If an admissible mappings ¢ : X — N satisfies
o) Ne(Tz) = 0 for any z € X, then there exists a unique odd number m
such that deg p = {m}.

Proof. {RGEHS Q:Tp— N2—An 2 Q(z2,2') = (¢(2),9(2')) TEHETX5%.
m:N?2—An = (N? - Apn), T E08EEB%Z g, : (N?> - Ayn); = RP®
£95.

ROFHRRZEZ LS.

X 2 g 25 N-Ay L 5%

(3.2) lﬂx J,WFO lvr lﬂm
X, &2y, 2 (N2 Ay), —T RP.

TTT X,y (To)ry, (N?2— An), I EBEZEMT nx, mry, T, Too WSHAEH
TH3. (po)r, Qr, 9- &, BLpo, Q, g MORBEINIE/RTHS.

(3.3) (P0)7(c(X,T)) = @79 (w)

MDD EIZBRBICHNB. (po)i(c(X,T)) = c(To, To) LEL. (X, T)™ #
0 M5 c(To, To)™ # 0 W35,

mx: X =X, £TBLE, (mx)h(p) =c(X,T)" BEDILD. TTTpld
H"(X) DRIt THS. (mx) 1, BiEEM (transfer map) TH 3.

e(N% — AN, TN)™ € H*((N?2 — AN),) W& ¢(N? — AN, TN)" = g5 (w™) %
ey, TOLE, FPL  AIARINCED v € HM(N? - An) DEEL
T, ¢(N? - AN, TN)" =m(V) ZHiIz3 T RN h 3.

(mx)i() = (X, T)™ & (po)3(c(X,T)) = c(To, To) i< & D,

(3.4) Q" (V') = p5(u)-

MM B.
Efe (p5)71Q* : HM(N? — An) X HMX) 2 Fy. 903, ROAHKR
ERNT,
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X 2 1y —2 5 N2_ Ay

(3.5) l: lpr‘ im
X 2 r ., N
pr and mf KA TH B LD, deg((p*)~!¢*) DEHHMTHB T L2RF5.
ﬁb\‘—cv

1 odd number n
(3.6) deg(Th) = {
—1 even number n .
LT CTRY.
QTo = TnQ & deg(Q*) #01T XD, deg(Ty) = deg(Ty) MDD, X
7z poTo = Tpo & deg(py) = £1 WC KD, deg(Ty) = deg(T*) M DIIDT
Ens,

deg(Tx) = deg(T™) = 1.

185, TN LELDERZRS.

D % H™(N;Z) DERTTE L, v e HY(N? — AN Z) & v/ = 7 (d) TE
£95. Iz7zUm:N2-—Ay - N TH5.

nf t HY(N; Z2) 2 HM(N? — An; Z2) 2 Z & = mTy D5,

_ .o +2  odd number n
(3.7) (m}) s (D) = { X
—©»  even number n
MDah3.

BT, deg((p*)1g*) B p,q DBUHIKST I, —BRICEEXSTL
R .

(p,q) & (p',q") %% o DFIREZI LT B. 7505, X L L NicRL
T, Do BEHELIEESIC, X &1 L NicLT, b & X &1 2 N
NEEINS.

To1,To1 2

Lor ={(2,2") e T xI' | p(2) = TP (')}
Io={(,2) e’ xT'| p(z) =Tp' (')}
TREERT 5.

p1:Lor = X, ph: D10 = X BB & pi(2,2) = p(2), pi(¢',2) =p'(¢') T
EFETD. 7y :Tor =T &7 :T1o =T BENTNE 1 HITNDOHEET
»H5.



ROAHRAZERT 5.

X ¢ P F01 - N2 — AN
(3.8) lT lT TN
X P 1 -9 N2 Ay

X 2 I’ 5 N.
TTT, Qz,2) = (4(2),4'(2)), Q(7,2) = (¢(2),q(2)). T: T10 = Iy
B T(z,2') = (2,2) TH%.
CORKE deg(T*) = deg(Ty) H 5 deg((p*)~1q*) = deg((p™*)1¢"*) B
RDILDT EHah 5. 0O

ROEELEHE 3.4 LEBRIC L TAERHE N B.

Theorem 3.5. Under the condition of Theorem 3.4, assume ¢(X,T)™ =0
instead of ¢(X,T)™ # 0. Then there exists a unique even number m such
that deg(p) = {m}.

4 FBREBRORE 2

FIEOEETIX, N ONENEFEELEVWEEEREK->T-. T TX, NIcH
HTEVWHAEDNEFEET 2BEDORBZHERT 5.

Theorem 4.1. Let X be an ANR space with a free involution T and N be
an n-dimensional homology sphere with a non trivial involution T'. Suppose
thatdim X = n and H™"(X; Z) = Z and an admissible mappings ¢ : X — N
satisfies T'p(z)Np(Tz) = O for any z € X. Then there exists a unique even
number m such that deg(yp) = {m}. In particular, if T’ is an orientation

reversing involution, then degy = {0}.

Proof. N2 — Al &, Ty TEEATWEHZMN, Ty 1, N?- Ay L THH
EXE TR,

Proposition 3.3 E[@HRIC LT, H™(S™ x (N? - A))) X F, ThdZ &
W5, VvV ZEDERBITE S S, WNE Ty (z,2,2') = (Tz,2,2) IKRHLT,
w=c(S® x, (N2 - Al),T4) Li&X.

X9, H*(S®x, (N2=Al)) BDETDELICDNT k BELT EERES.
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T' WIFBIEDT, T'(20) # 20 L%5BTC 20 € N BEHT 2DT, AE
5

h:8% = 8% x (N> = AY), k:8%x (N?-Aly)— S®

WEFETSH. TTT, h, kdh(z) = (z,20,2), kiz,2,2) = 2 THD,
krhy = Idppeo 21729 DT, HLDFREZEBS.

§:8% xTog— 8% x N2 % §(z,2,2') = (z,9(2),q(¢)) TEETS. KE
ED, GiF, §: 8% xTo— S x (N2-AY) LERHENS.

g : 9P X Tog— 8® %, g, N2 : 8 x N2 -5 §° x,. N2 & 7: 8% x
(N2=Al) = 8% %, (N2— AL XBBHE THS. Fie HM(N2—AL) = F,
DERTTIE v TRENS. TOLE, j*wx 1) =v,*1Axv)=v KD
WD, FREL G N2 = Ay o N? REREAS TH 5.

MO, ROAHBRRZEZL XD, j: 5% x (N2 - Al) = §° x N2 13,
i(z,2) = (z,5(2)) TEBINLEHBTH 3.

(4.1) -
{0} —— H*(S® x N?) —L H*(§% x (N? - A}))

! Ji I

7

H (8% x N?) {2l precgeo o N%) T, Fr(590 %, (N2 — AL))

le & I

H*(8° xTg) T2V Fe(§%° %, Ty) —=—  A*(S® x, Ty)
CCT
(4.2) m') =0, HF(S® x,(N?—AN))=F,@F, (k=n).
MDD L ERES.

FHr « I ARG
— H* (%%, (N>—A)) & H*(S®x (N2—Aly)) D H* (8% x, (N2~ Ah))
"o, BRIC
HF(S® %, (N? —AW)=F, (0£k<n—-1)
Z185.
BLm)#£0&L95E, nTT n* =0 & dim H™(S®x, (N2—-A))) =
1 215%. Ko TLEDRLRIINE m(V) =w™ %185, T5ICk>nDE

BT, HE(S® x, (N2 - A\) =0%185%. 2D &L, 2TDEICDONT
wt £ O THBTLICFETS. HIC (4.2) 21835,



FAxv)=v THENSE jX(rya)(Ixv) =0 2185, 72§ ((ry2)(1x
v)) =0 21835, i<, FAB (rp,) 2 HM(S® x Tp) & H™(S* x, To) A5
G(xv)=0%18%. TTT, (rr,) WRAETHEC LI, FPF¥ - AIXK
§)& H*(X) = H*(To) hooh5d. ERRAKRKICLT, ¢*(vx1)=0%27%%.

IS, ¢ =0: H"(S®°xN?) - H*(S®°xIg) & ¢* =0: H*(N) — H™()
Z1BBDT, deg(q*) XBHTHAILNTHS.

D SRBO—EWRIET 3. (p,q) & (v, q) % ¢ DFEREBFL T 5.
R:To = N2—Ay E R : T = N2—Ap 13, BRR(2,2') = (¢(2), T (#))
L R(2,2) = (T'¢('),q(z)) TREENS.

g=¢ D%, RIZAZEHRTHS. Tihbb, RI,=TRTH?. T
TT(z,2) = (T(2), T(z)). LPLERS Tk, N> - Ay L THHENE
T,

RORAKZEZ LS.

X« r ‘*4s N

= ™1 1

X (—p—— F01 L) Nz—AN

(4.3) T T TN

J R
p/ ’ qul
X +—— IV ——— N.

7f (i=1,2) 3RABETHBDT,
(4.4) deg((p*)~'q*) = deg((p™*)~'¢"*T").

Z18%.

T WEERFEONEDE E, deg((p*) q*) = deg((p™*) " ¢"™*). THS.

T HWHERRETBENEDLE, ¢(2) =q(2) LTHLE, deg((p*)¢*) =
—deg((p*)~1¢*) THB. £oT deg((p*)'¢*) =0TDH%.

WFHNICLTE, ¢ DREI—BNICTEXS.

ROFEREFARRICAEAE NS (cf. Proposition 3.1).

Corollary 4.2. Under the same conditions as Theorem 4.1 , assume that
an involution T' on N is free. Then there exists a unique even number

m such that degyp = {m}. In particular, if n is an even number, then
degp = {0}.
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