%5 44 %5 5 wmode B R o iR Vol. 44.No. 5

2023 4 10 H Journal of Hebei University of Science and Technology Oct. 2023

NXEHS:1008-1542(2023)05-0468-08

AR Dold i P (2,15) X6
R F, KA, B AEA

CTRRARKRFRER,TBEFE 050018)

 EATHARGEES Dold AH TSN F T Wid 5 £, 45— A4 248 Dold AH F=
PQ2,15) ,#HZTAF ARHEFEGHAFTHEGAL M, THOFEhih ok, G4, % H
P(2,15) E3gAFe ik At Stiefel-Whitney &M %, 3 &, & # Kosniowski-Stong & 8, #) i#& & &
#AFAR 6 R FE, BT E L IERR uéam,Xfé\z‘\ﬁﬁ;éku%‘wﬂﬂﬂﬂ%axﬁ/ﬁ X F FAR % T
Kosniowski-Stong & 32, $L90 sF &89 A W, RJG . 380k P(2,15) A R3h W34 (M, T) th
B, BREN BFEAF=PQ,IDFRHEENTE, AERBHINENFERLSE, AAER
BT T ARHEEAF=PQ.n)(n=1,3, 000 RAEL.FF T Rs.5% % Dold #iH oy &
SWEFEEWHA SR, LAFR R E ;EHM%%OM/%N‘(;\#M%T/r%%a:\ﬁw’;‘%‘q

KW KRB F R EE; THE HRE

FES%ES.0189.3 XERFRISED : A DOI: 10. 7535/hbkd. 2023yx05005

Involutions with fixed point set Dold manifold P (2,15)

ZHAO Sugian, ZHANG Zhuolin, WEI Xianglin
(School of Sciences, Hebei University of Science and Technology, Shijiazhuang, Hebei 050018, China)

Abstract: In order to study the equivariant cobordism classification of involutions with fixed point set Dold manifolds, for a
special Dold manifold F=P (2, 15), the equivariant cobordism classification of all involutions (M, T) with fixed point set
was determined. Firstly, the Stiefel-Whitney classes of tangent bundle and normal bundle over P (2., 15) were given.
Secondly, according to Kosniowski-Stong Theorem, either the contradiction was obtained by constructing a suitable symmetric
polynomial function to prove that the hypothesis was wrong and the involution did not exist, or that arbitrary symmetric
polynomial functions satisfy Kosniowski-Stong Theorem was proved, which illustrate the existence of involution. Finally,
every involution (M, T) with fixed point set P(2, 15) bounds was obtained. The results show that there exists an involution
with fixed point set P(2, 15), and the equivariant cobordism classification of all involutions can be determined. The research

results popularize the conclusion of studying involutions fixing F=P (2., n) (n=1, 3, 5), enrich the equivariant cobordism
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classification of involutions with fixed point set Dold manifolds, and provide some reference for researching involutions of fixed

point set with other special manifold.

Keywords: algebraic topology; involution; fixed point set; characteristic class; cobordism class

B M E—NRERMBCHEHRIE, T.-M—>M M FeH»4&. e M. T) ., F={z € M | T(x)=
xR (ML T) ARSI EE ERARDSM WA FRIENALIF. WTHERN F @l F ARSI SER
P A XA IE (M, T) (528 il o3 22 AREGH ISR (1 — D BB, X F F A9 28 [ AR
IHBEXEA (MLT) Wil 26 R L4 H 07 Tie" . H PGn.n) Fox Dold Wi, B &L i S X
CP(n) IILE (x2) Ml (—x.2) BEATAEARMN m +2n 453 . Hoh S” Fonm EERE . CP (n) R n 4
BN, 2 FoR 2 lEHEIT, X F 8 Dold i 5k 2 4~ Dold JiIE I MUMEIE . th A7 — Be 5T 45 51 . & L
SCHRCS]—3Ciik[16], B X T Dold I P Gmwn) MIBFSE R . REHIE m =5 WK ., T m =2 11
T BRI AN Z 0, SCER 17 ]—SCBRL19 143 5e T F =P (2,1) . F=P(2,3) M1 F =P (2,5 MEE.
F AL F o Dold WK P(2,15) BAXTEWIE (M, T) fthih s,

1 F&EHMiIRAESE

RSO, BRI 2 BBUMHE Z,, 27 PN ZFRRIERE, o F/R 4 Stiefel-Whitney 2, w, &
INEE § /) Stiefel-Whitney 28, o, (x) TR ¢ A TR X FR A %L lexz'"x, , [M] TR M By H AR

WM T B— A NEINE T Wr 48 MRE. THEM EASiSERF=UF " . Hp F
RARGSEF N O — =) 0333 A B F M kA, s SCEk[20] 0] Al A XA 1 i g
(M. T) Wi ZEm ARG E (F 120 BEARTh s E .

3|3 1 (Kosniowski-Stong )" & f(x,.2,.00x,) & Z, FHAEE MR Z X, B8R
deg(f(x)) < r JUARMEEAR

(1 el a2y 2 B
Zf( +y + ez z >[F,k]o

k
Ta+yo
i=1

Hp gk xR 2 X T HEA MK LT R 6, (1) 0, (y) o, () B HHAM 2 F 1
5 i > Stiefel-Whitney £ 0, (M") » 0, A" » o, (F™) A& 0, (x) , 0,(y) 0, (2) Ja, 3 (1D PILE Y2
T 9 2 g Sl A AR [ 9 2 A OB

2] 18 20! o, (s sxysXpprstsx,) 5= r DAEITUHIEE i AR XFRZ I, N

5 (Lt gz oz = 3 (F 2
pre<i ‘L T P —

SIEE 37 W (P AD N0 <k<r) BHE LH—dlm A W REAXTE M, T) ARS8

I I FEEE SR X T BN T r MR Z I /L #AT
f(1+y,z)|:F,,,k]:O D
Tl a+w
4 P (myn) Fox Dold WiIE M B RYEE 2 1 [5] 4 28 H
H" (PGn.n);Z,) =Z,[lab]/(a"" =p""=0),

Heva€e H(PGn,n);Z,) b € H (P(m.n);Z,) EEMIC. BER 4 Stiefel-Whitney 252 w (P (m,n)) =
A+a)"A+a+"",

SIE 4 B P Gnan) 22— Gn+2n) 4 Dold JJE UTE P Gnown) EAFLE M H Stiefel-Whitney
KA

Dl4+a+b+am=2,n>1;

2) (1+a+b+a*)sm=4,5,n = 2;

kf(lflyl"z’""-lr)l:Mr]: (1)

k

)O‘P(yl s"'ay,(,)Uq(Zl s"'aZ,.,;‘,) °
q



470 L A = 5 A N S 4 2023 4F

D A+at+b+aDA+a+b)+asm=6,n0=>1;

H1+a*bsm=2.,n=3,

XEEPGn,n) ERATEE R &M 4 Stiefel-Whitney /R PEISER AT FKom WX R 5EF N1 +a )M
(l+a+bo)ZB, Hha € H(PGn.n);Z,) Mb € H*(PGman);Z,) BERIT.

(M Tk > 0) B—NHWPARIE. T &2M™ EReWm & WS AshSE RN F =P,
15, 222 —>F B2FfEM"™ fifgE N, a € H(P(2,15):Z,) M b € H (P(2,15;Z,) Z4HIC,
P (2,15) 4 Stiefel Whitney 85 w(P(2,15)) =(1 +a)* (1 +a + 6", H 51 4 7JH, A A4 Stiefel-
Whitney LML XN 0o Q) =1 +a) U +a+6)" s cod HEMEH, B o) =0 +a +a” +b)
A+a)"A+a+0" s m ., q HEGER. W CHPIP2,15)]=1,

HT (1+a)' =0,(1+a+6"=0,1Fc=c (mod 1) JJU (1+a) =(14+a) Bk c<<4,UnE
d=d (mod 16) Ul (1 +a +b)* =1 +a+b" K% d <16,

2 EEHER

EE1 % MY T) BWAICHEXE TH32+kG >0 4CHMARE. T HASISENF =P (2,
15) W0 (M, T) f74E Hihih T2,
o) =0+a)A+a+0 Mo = A+a+a’+0)A+a)"(A+a+b6)" 2 ML BIBEAFIER
2.1 o(A)=(1+a) (1+a+b)' HER
WG ¢ Fld M2 EE, 20 LUF JLRRS ST e .
WE1 B d RNEEE M T RETE,
ERR MY d 5 e BRABEE BT A (M T AR ¢ +2d = 3, 8T R =3,
Dy (;)+<Z>50(mod 2) B, 313 2 15
k k k—2
02(1+y,z)=<2)+1), 03(1+y,z)=<3)+< ) )b+ab ,

o ={ag<x>+ (/;)+ (kzz) [azuw (/;” } {am) + (2” -,

FH deg(f(x)) =32<324F% i f()[M]=0,{HWIESIH 1.7
S+ y,2) (@*b*)b"
Lo LT IpP(2,15) ] =

wQ) [P (¢ )] (Q+a)d+a+b)!

T4 T BT R & (M T) R
¢ d .
2) % (2)+(2)51<m0d 2) i BT 2 1

fGH[M]= [(P(2,15)]=1,

k k k—2
62(1+y,z):(2)+b+a2, 63(1+y,z):<3>+< ) )(b+a2)+ab,

£ :{03<1>+ (§)+ (k ;2) {o—zuw (i” }Z {azm + (;)} -

F A deg(f(x)) =32 <324k i f(2)[M]1=0,{HH3IH 1 Al 5.
(1+y,2) (a’b*)(a*+b)"
]:%[P(Z’m]:(Hw%Ha+b>"
a’b”
Q4+a)(1+a+b)1
M P &, RIS (M2, T) RAFEHE.

M d RAEL ¢ BB BT S (M T AFTE M ¢ +2d = 2.0 B =2, W58 2 15

() [M [P(2,15)]=

[P(2,15)]=1,

01(1+y,z):(i)+a, 02(1+yqz):<];)+<k;1)a—|— {1—0—(;)—5—(621”“2—0—]7 ,



o505 W WA, S AR N Dold i P(2,15) X & 471

H

f(x)—{al(x)Jr(/i)}2{62(1)+(};)+(/€11) {al<1)+(i)}+ {(;)+(§)+1} {al<x>+(i)}2}m :

HHR deg(f(x)) =32 <<32+Fk i f(H)[M]=0,04KHETIH 14

fa+y.2) a*b"”
—— | P2,15 ] =
w(d) LP« ) A4a)>d+a+b)"

A O I L R A (M2, T ANAFAE
ZEA U EVHE Al 1 ar . FiHe d M EEU S,
MR 2 A d OB TS (ML T fEE A TE.
ER A d B EBEL o (P(2,15) =(14+a)" o) =(1+a) (A +a + 60 T LAETHH B R PEZT, B
AP HASHI «°0"7 , FREIMEMRECONT 32 + & BXTFRZI0 £ () A
S+ y.2)
Ta+»
FRUASTS (M, T) f7 4, R TXE (M, T) BT A Stiefel-Whitney /R PB4 8% H L X &
(M, T) il & At 2 1330E .,
ZEAMIE L AT 2. o Q) =1 +a) (1 4+a +6)* B XS (M, T) fFEHWATE,
2.2 o(r)=(1+a+a*+b)(1+a)" (1+a+b) BIBER
WG m F g WA 40 DLT LRSI E 4118
W3 A g MEL XA (ML T RETE,
ERR A g A% m % T 2 AT Ag

61(1+y,z):(}i)+a, 62(1+y,z):<§)+<k71)a+ [(M)Jr(q)}avab s

1 2 2
I

f(x)—{al(x)Jr(i” az<1->+(/;)+(k;1) {61(1)+(}i>}+ {(";M(Z)} {aluw(ﬁ)Y}w,

Hrr deg(f(2)) =32 <<T32+Fk i f(x)[M]=0, {EARHETIH 1 A

2715
MEP(ZJS)]: - a’b
w () O+a+a +0)U+a)" (A +a+b)°

BT HE 2P 6 B LA (M T AN AFAE
g B m HEEG R TIE 2 15

02(1+y,z):<§>—|—b+ [(Z)—I—(;)—ﬁ—l}ﬁ :

03(1+y,z):(};)+(/€72) {b+ {(7;)+(Z)+1}a2}+ab :

1
2 {02(1)+ (i)} H )

f'(x)={63(1)+(2)+(k;2) {62””(2”

Hri deg(f(x))=32<T32+4+% .8 f()[M]=0.[HRFEFIH 1.4
I ACE D)

azbz{b—i— R}:)*(Z)“}Z
: M]=2-—""2"""Tp(2,15) ] =
fOIM] w(A) LP2.15)] Q4a+a*+0)A+a)"A+a+b)°

v S [+ (2] )

A4a+a*+)A+a)"(A+a+b)"
aZblfy

A+a+a*+0O)A+a)"A+a+b)"

fGH)IM]= [P(2,15)]=1,

[(P(2,15)]=0,

2

S [M]= [P(2,15)]=1,

[P(2,15)] =

[P(2,15)]=

[P(2.15)]=1,



472 L A = 5 A N S 4 2023 4F

M P S L I XS (M, T NAFAE .,

ZEA VL EHE A 3 BiSr . FEHE ¢ A BTN .

MT o) =(4ata +0)0+a"A4+a+0"=0+a b+ +a)"A+a-+6"(g=1.
EFHEAERAP N o) =0 +a’b 4+ A +a)" (A+a+b6)"",

BB4 g MU A (MPTLT) fFAE R TR,

MR ArLAF 2 PRI,

W 1. (qgl)zo(modZ) LT 0 < g < 16,01 g =1.5.9,13.

DY g=1r,%

w(A)—(l—l—azb+b2)(1+a)"’—(1+azb—0—b2){1—0—(7?)(14—(7:)412}—
1+(m>a—|—(7n)a2+azb+(m)abz—0—bz—|—(m>a2b2°
| 2 1 2

HF o(P(2,15)) =(1+a), iAF R A HEN BT E RS, AT REAS I 0" BT

M 2 WAE R S (M, T FEE A TR,

)Y g =5, H
o) =0+db+HDA+D)" A +a+'=1+a)"A+b" +a*b+a*b” +b"+b") =

{14—(”;)@4— (7;2)4 (A+b' a4+ a’b° +b° +b°) =

m m
1 2

1+<7T)a+<7;)a2+(a2b+bz)+( Jas? + )a252+b4+(nf)ab4+(n;)azb*+

275 6 m 6 m 276
(a“b” +b )+(1)ab +(2)a b,
BT w(P(2,15)) =1 +a)* BT RGO TR R 2kt ra i 3 AR S B o« ” 6", BT AT
HAfEA D TE,
DY g =90,H
m
2

W) = +a’b+6H)0+a)"(A+a+ b= {1+ (?)a +( )az} (1Fa%b+b*+b° +ab’ +b") =

L

m m m
2 1

1)a+( )a2+(a21)+i)2)+( )abzJr(7;2)a2[72+b8+(T)astp(?:)azngr(aZb‘qu

bl()) + (?)abl() + (72)(12[7]()0

HT w(P(2,15)) =1 +a)* T USRI E T BOR PR, Brfg T R S a6 B LY
SHEMEHDBTE,
DY g =130, H
cu(){)(l+a2/)+bz)(1+a)"'(l+a+b)lz{1+<1)a+(2>a2}x
A+b "+ 4+ 4+a’b+a’b’ +a’b’ +a’b™ +b> 4+ +b" +b") =
m m , . m m , m m ,
lJr( )aJr( )a“+(a2l)+i)z)+( )abz+( )QZ/)—+5"+< )ab"vL( )a‘/)’lJr
1 2 1 2 1 2
(a2b5+b6)+(Tn)ab6+(7n>a2b6+b8+(m)ab8+(m)azngr(azngrbm)Jr<m)abm+
1 2 1 2 1
my , m , my\ ., S m m
( )a“berb]“Jr( )a/)l“vL( )a‘/}l“vL(a“b”erH)Jf( )a/)HJr( )azl)HD
2 1 2 1 2
HT w(P(2,15)) =1 +a)* BT USRI A E O E T BOR PR, Ira T R S o6 B DL
EHEERDLTE,



%5 # WA, S AR N Dold i P(2,15) X & 473

8 F RN EX RSN XA (M T A B il T,
—1
5K 2. (q ) ) = 1(mod 2) B, A 0 < q << 16,0 ¢ =3,7,11,15, 2> BIXF 33 JLR G 00 24715145 .

1)%6]:3 HTJ‘,%WL %ﬁﬁ?ﬁ
o) =04+a’b+HA4+)"O+a+b)'=0+a’b+bHU+a+b)*A+a)" =

) ) - m\
(Q+a*+a*b+a*b’ +a*b* +0") {1 +a -+ (2>a'} =

m ‘ . m
1+a-+ {a2+(Z)aﬂ+a2b+a2b2+(b4+a2bs)+ab4+(2)azb4o
#om WA
w()k)(1+a2b+b2)(1+aer)z(lJra)'"(1+a2b+a2+a2b2+a2b3+b4){lJr(?Z)aZ} =
‘ m ‘ . m\
1+ {aZJr(2)a2:|+azb+azbz+(a2b$+b4)+(2)a2640

HT o(P2,15)) =(1+a)* A RFA B AE TG RN P A TR ARSI o0 T LA X
B ERDLTE,

2)% q =17 H?J‘a% m %ﬁﬁvﬁ

wQ)=0+ab+bHU+a)"(1+a+b)=

{1+a+(";)a1 [14a® ta’h+ab? +ab® +a’b' +a’b’ +ab’ + (@b’ +6°)7] .
1 om L HE
o) =U0+db+bHU+a)" (1+a+b)'=
{H(";)aﬂ [1+a® +a%h+a’b? +a*b* +a*b' +a*b° +ab® + (@b + 6] .

BT w(P2,15)) =(1+a)" I AGRTA B BTG RN AT ARSI o0 T LA
EREAMATE,
DY g =110, m Eai.f
wQ)=0+a*b+6HDU+a)" (AI+a+b)'=
{1 ta+ ("21)“} [14a? +a’b+a’h?+ @b+ +b° +a’b® +a’b’ +a’h" +
@b+ =1+a+ {az + (Z)ag} +aib +atht 4 (aPh b)) Fab' + (?)aﬁf + b8+
a[)8+ [:a2b8+<7z)a2b8}+a269 +a2010+(a2l1”+bl2)+ablz+(7Z>a2blzo

A om B A
o) =U0+adb+bHU+a)"(1+a+b)"'=
{1+<n;)az} [1+a”+a’b+a’ b+ (@b’ +b")+0°+a’b°+a’b” +a’b"” + (a*b" +567)] =
m 2 2 : m ] m 2 9
1+ {cf—}—(2>a'}+a‘b+a2bz+(a2b3—5—[14)—5—(2)@2[)4—0—66—5— {azbg—i-(Z)a‘bﬂ—Q—azb)—‘—
a2b10+(albll+blﬁ)+(Z)aZbllo
BT w(P(2,15) =1 +a)* , Jr AT R A W00 AT ORI mS  Fr A U AN 23 th B a” 0" L T LAXS
A H i T%,
4)%'!(1:15 H?J‘a%j’n %ﬁﬁ?ﬁ

al(l—f—y,z):(i)-l—a, 04(1+y,z):<i)+(kgl)a#—az—l—(k;z) (Z)aZ—Q—azb,



474 L A = 5 A N S 4 2023 4F

H

. k\ | (k—1 k k—2\ (m Ryl
f(x)_1+{g4<x>+(4)+( ; ){61(1)4—(1)}—5—[( , )(2)+1} {al<x>+(l)} }
Hoft deg(f () =4 <32+ & i £OIM] =0, (RS 1,77
FA+y.2) 1+a’h
HM]= 122 p2,15)] = S |
fH[M] wio I e A e A ta b
A+a’h)A+ab+b°)
A+a)"A+a+0"

[P(2,15)] =

[P(2,15)]=

(2/)2' +a?b a0 Fath! +ath YA +a er)zV
i=0

P(2,15) | =
A+a)"U+a+0" ] -

(azb3+a2b7 +a2b“+a2b]5)(1+a+b)ZN u
(1+a)”

[P(2,15)] =

(@b’ +a’b" +a’ b +a’b"™) D) A +a)?
=0 [P(2,15)] =

AQ+a)”

2V 14 /9N

b

i=0

2N 1y <2N

- 14 N - 14 N
a’b’ Z ) ) A+a)? " [P2,15) ] +a%b" ) ) A+a) " X
i=0 1 1

N1 9N 1y N o
[P(2,15)] + a*b" E ( ) ) A+a) "' [P2,15)]+a’b"[P(2,15)] =
i=0 1

N

(2”’ — 14 N
12
AT 3 S 7 i XA AN AEAE
o m JENEGA

62(1—5—3/,2):(/;)4—(7:)612, 61(1—0—y,z)=<i>+(/€;2) (n;)a2+a2+a2by

2
)azbls[P(Z,IS)]Jr( )azbls[P(Z,IS)]Jr( )aszBEP(2,15)]+1= 1,

f(x):l+{a4(x)+<i>+<k;2> {azuw(i” }

b deg(f () =4 << 32+ & L £ ()M =0, (AR FE 1,47
S +y.2) 1 +a'hta
M1=L AT rp o 157 = .
S )=y P = s At A ra 00"
(1+a’b+a>HA+a’b+b>)

A4+a)"d+a+b"

[P(2,15)] =

[P(2,15)] =

7 7 )
(O b% +a’b +a’b +a*p" +a’" + D a’b* ) (L +a+6)°
i=0 i=0 [P(2,15)] _

A+a)"A+a+m"

(a’b® +a21)7 +azbll+a2b15)(1+a+[))2'\‘*“
1+a)”

[(P(2,15)]=1,

T HE 7 & S B AN AEAE
25 PR E X R LT L 6 (MY, T) fEfE H il T 458 4 159F .
CEA AT 1 —an i 4, E B 1 ARE,

A ORI A 20 R B e B L R 2R B S 45, 18 B Kosniowski-Stong 25 H ) M B /R HEE S A s S



%5 # WA, S AR N Dold i P(2,15) X & 475

(F 20 R HEECZ 0GR 38 1 4 1 A 18 0 X FR 2 300X 37 J6 5 28 X6 T8 1 A2 A 1 380 R W XA
Xof R 22 1 AR I 2 Kosniowski-Stong & 3, LA XS & W AEAEME L UEW] T A3 i 48 F 2 Dold #JE P (2,15)
B Al A XA T MG R (M, T) 46 Bl TE., REREE T AR Dold WK x4 155
AR 53 2SR R, A BIE ST A Bh AR A AR R SR I 6 A B T R S

AR FEAEA S 5 FORRR AR Dold JIE X & i 2 X PSSR F = P(2.2n + 1
(11 T 30 5 BE At — 2B 5%

£ % 3Lk /References:

[1] STONG R E. Involutions fixing projective spaces[]]. The Michigan Mathematical Journal,1966,13(4) :445-447.

[2] ROYSTER D C. Involutions fixing the disjoint union of two projective spaces[ J]. Indiana University Mathematics Journal,1980,29(2) :
267-276.

[3] ZR4RAE, X155, REEHER RP (2m) URP (20) WA AT & I HIE L], $oE 21,1986, 1(2) 1 19-41.
WU Zhende, LIU Zongze. Manifolds with involutions whose fixed point set is RP (2m) URP (2n)[]]. Chinese Quarterly Journal of Mathe-
matics,1986,1(2):19-41.

[4] HOU D, TORRENCE B. Involutions fixing the disjoint union of copies of even projective space[ J]. Acta Mathematica Sinica,1996,12(2) :
162-166.

(5] BAFAT . 22 mCHe. AN 0 42 0 A BRAS 25 B0 52 8 3 2 D 3F 9 X 1 [T, 3 AROR S 224 (R 22 D 2015, 53(6) : 1201-1206.
ZHAO Sugqian, LI Jingyan. Involutions of the disjoint union of fixed point set with odd-dimensional complex projective spaces[]]. Journal
of Jilin University(Science Edition),2015,53(6) :1201-1206.

[6] ZHAO Sugian,PERGHER P L Q. (Z,)"-actions fixing the disjoint union of odd-dimensional quaternionic projective spaces[ J]. Houston
Journal of Mathematics,2021,47(2) :517-533.

[7] PERGHER P L Q.,RAMOS A. Involutions fixing two copies of projective spaces under different rings[ J]. Bulletin of the Brazilian Mathe-
matical Society New Series,2022,53(3):1043-1051.

[8] RARME. A3 AEN Dold WK P (2m . 2n) Wy A XA HRIE L) ). 8021 . 1988.31(1) : 72-82.

[9] XI55 8. REIEHER Dold WK P (2m +1,2n+ DX & 1], B4 T, 2002,23(6) . 779-788.
LIU Xiugui. Involutions fixing the Dold manifold P (2m +1,2n+1)[J]. Chinese Annals of Mathematics,2002,23(6) :779-788.

[10] X1 5. A3 H 452 Dold Wil P (2m . 2n+ 1 WX [T, WK 2241 CHARHERD . 2003,40(5) - 795-797.
LIU Xiugui. Involutions fixing the Dold manifold P (2m ,2n+1)[]J]. Journal of Sichuan University(Natural Science Edition) ,2003,40(5) ;:795-797.

C110 TmEws 2 2. RBh AR P 2m, 20+ 1D UP@m 20+ DX A L] 8% %4, 2008.51(5) :971-978.
DING Yanhong,ZHAO Yan, LI Shanshan. Involutions with fixed point set P(2m ,2/+1) UP(2m ,2n+1)[]J]. Acta Mathematica Sinica.,
2008,51(5):971-978.

[12] TR 8B .28 B R REh R P2 .2") UPQ@" 2" + DRI A L] 75 MK 22 253 GH2E IR . 2010,48(4) :588-594.
DING Yanhong,ZHAO Yan, LI Richeng. Involutions with fixed point set P(2",2")UP(2",2" +1)[]]. Journal of Jilin University(Sci-
ence Edition) ,2010,48(4) :588-594.

[13] MORITA A M M,MATTOS D D,PERGHER P L Q. The cohomology ring of orbit spaces of {ree Z,-actions on some Dold manifolds[]].
Bulletin of the Australian Mathematical Society,2018,97(2) :340-348.

[14] NATH A,SANKARAN P. A note on the equivariant cobordism of generalized Dold manifolds[ J]. Topology and Its Applications, 2021,
293:1-8.

(150 B2 THEW . W A3 EN P 6. 2n+ DRG] W7 24 4 CA AR D . 2014,38(1) : 19-24.
ZHAO Yan,DING Yanhong.MAQO Ting. Involutions with fixed point set P (6,27 +1)[]J]. Journal of Hebei Normal University(Natural
Science Edition) ,2014,38(1) :19-24.

(1671 B4 EFHE . THEW. RS 5 P (5. 20+ 1 WX & [T WAL R 272 4 CH AR 24 RD . 2016, 40(1) :10-16.
ZHAO Yan, WANG Danting, DING Yanhong. Involutions with fixed point set P(5,2n-+1)[J]. Journal of Hebei Normal University(Nat-
ural Science Edition),2016,40(1) :10-16.

[17] #2245, THEMS. A3 4E 0 Dold #IE P (2, DRI A )] #i i T.72,2013,32(15) : 266-268.
ZHAO Yan,LI Qian,DING Yanhong. Involutions fixing the Dold manifold P(2,1)[]J]. Value Engineering,2013,32(15) :266-268.

(18] w7, 254 A . AR 3155 K Dold WIE P (2.3) 1xd & (1. A FIEHOLH AR S B 2 4, 2014,26(2) . 7-10.
MENG Chengfang, LI Qian, XIE Shiwei. Involutions with fixed point set[ J]. Journal of Shijiazhuang Vocational Technology Institute,
2014,26(2) . 7-10.

[19] &8, F £ £ Foh iR Dold WIE P(2.5) KXt & (1], TP K224 (A ARBL2A D - 2014, 47(6) :85-90.
CAO Ying, WANG Yuyu. Involutions fixing with the Dold manifold P(2,5)[J]. Acta Scientiarum Naturalium Universitatis Nankaiensis
(Natural Science Edition),2014,47(6) :85-90.

[20] CONNER P E. Differentiable Periodic Maps[ M. 2nd ed. Berlin: Springer,1979.

[21] KOSNIOWSKI C,STONG R E. Involutions and characteristic numbers[ J]. Topology.1978,17(4) :309-330.

[227 STONG R E. Vector bundles over Dold manifolds[ ] ]. Fundamenta Mathematicae,2001,169:85-95.



