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Feb 27 : Rank two finite group actions.
b!(m) = dim H"(Mid)

↓

(G =Tx(z)

Theorem : Let M be a closed
,
connected and oriented 4-manifold

with non-zero Euler Characteristic
. If LX12 acts

pseudofreely , locally linearly and homologically trivially on M,

then b2 (M) = 2
, Hi(Mi <(2) = 0 and M must have the intersection

form of 53XS2

· p .l.h = pseudofree , locally linear and homologically trivial

· c . C . 0 : = closed
,
connected and oriented manifold.

· Unless mentioned otherwise
, G-action will be p .

l . h and

M will be C . C . 0.

Some results for KpX1p action
, P22 prime.

Lemmal: Let G =pXp , p22 prime.
13 0)

If G A M with X (M) +0 ,
then

plh

⑦ G can't have a global fixed point.

and

⑲ each of the (p + 1) - cyclic subgroups ,
K = Ip

has X(M) many fixed points.



&

poof : 0 . Suppose , x = MG

un
· Pseudofree => X is isolated. ⑳
V

,

"
is Gy invariant

=
Gade freelymn GV

PA . Smilte's- pecond

⑪p
= 1) G = xp - ht hek.(M)

· Lefschetz number :

dimM

1n =[(
- 1
*

T(H(h) : H(MiQ) - H (M : Q)
tid *

dim M

=[ In Lidia

- W f dim HCM

= X(M) .



· A variant of Lefschetz fixed point theorem ([9] , [39, p . 225)
↓

(MH1 = (MH) = X (h) = 1u = x(M) > 0 .

&= K) (PfreeMenite
=

* Theorem (Edmonds' Result ,
19

,
10

, 323) : Let M be a closed,

connected and oriented G-manifold of dimension n . LetI be

the singular set of the G-action. Then
,

we have the following

isomorphism

#s
,

ze
i

. .
efkG

=

59] : Allan Edmonds
, Aspects of Group actions on M4

,
1989.

[10] : Stomologically Trivial group actions on 4-Man, 98

[32] : Michael McCooey , Symmetry group of 3-Manifolds ,
2002

[397 : To Dieck
,
Transformation Groups, 1987



Using Edmonds' result ,
we prove the following important results.

G = <Xp , p prime our M "(0)

Lemma 2 : dimH(M)
5

d
ea

-

Proof : Edmonds' result- > H&(M) = HG(5) , 979

So ,
dim H() = dimH 974.

= dim H
*

(G ,
H
·(5)

d
= o

Eig) = (GH1(2)
= H" (G ,

H
%

(2)) = Ed o

· G does not have a global fixed point.

K
· xfMnn' K

,
HG .

M1 has X(M) many fixed points ,

which are

permuted in X(M) abit by G/K
T

Ho(MK) = # [*/] .

X(M)/p



GA G/k by left translation.

↳ extend[6 2224/m)([x - E> )][X]zG/k (XG/k
permutation IG-module

So
, H (2) = H((W])

*1
Ki

dim H(M) = dimH(5)

= dim (H
*
(G

,
Ho (5)

= i dim H(6 : (S](
*

(M)
g

= X) din)Shapiro,a
/ gI5 odd

=(in) (pel) ; qx5 eve

Lemmay : G = Exp , P22 & M4

In the integral Borel spectral seg

dim E-k ,
K

= 0 , For g75 odd.

&

goof : dimH(M) = [dimE-
,

; 935 ,
k : 0

,
1
, ..., 4.

=>

(godd) = 0 = E ,
"

= 0
, 925 odd.



We wanted to make use of Lemma 3
, especially the 5-line

H5(M) = 0 = E5 , 5 - k

G
Dimension Calculations of BSS of action of EX12 on M1 :

H(M)

8 2
1 &

bitt, 2bitt bitht, 3 bi + 5t,

bitt ,
2b+3tbutht352btn

bi ↳i bi zbi

O

· uncy i quimusnne H"(G)

E,
2

= H3(G ; H(M)

= +(G)H(m)+(G)
,
H(M).

-
dim be + 4t, dim b+ t, din St

,

I #
*

(G) = [ , u2] (M)/41 ,
242

, 24 , M2=Mutual)]
dim E = dim(H3(d)@#(M) ⑦ dim Tor.

dimH(d) @ H(M) =dim[@ (lbr@ TorsHi(M)]
= dimb dim[Lg* TorsHy (M).]



= b + t

dim Tor ((* ),*** Tash(m) = 0 +342, Tors Hill)
t

= 34 .

d
13:- is injective

H(M) - Ekerd

We 1 ·o 2

Ho(Gi H2(M))
L
L = H(m)

bitt, ⑨ ins
bitt bithtbitt

his
, stat,S

·

b
·

zbitteIt
- its g R

,
R' + coker.

22
de

3,
2

↓

&
↳ Gerda

3

Ex ,
... b! bi bi . 2bi

20 d R R
G O

-

10 ,0)
g ques as quining S 45" H"(G)

Gru,Mus]

Goal is to "somehow" find dime
5-

in terms of bi ,
bist, .

and use Lemma 3 to get some equalities/inequalities !

Can we get some information on differentials at this stage?

① Img d
*

" Ess
*
(G) -> Essential Cohomology of G .

= KpXT
pIz prime.

[G = finite group .

X-H"(G) is essential element]
K ***

if X & her Rese K -> BG
↓

e kIG Rese: H
*

(G)-> HL)



If G = 2x4< G . H
*

(k) = Flu)
(4)=2.

E2X In <a) [b] [ab)

u , I 8 H

Rest :

Uz ⑧ U I

M g g 8

Res : H (G) - #(k)
·

M 10

M
.
22 A Eso(l) : McEs(d).

· a = o

da"" : H"(
,
H(M) -> H+

(2)
I

"(H
"

(G) @H)) =H"(d)
[4i3 .

= 0.

dow 0
; zwekerd =E



① da (w) = 0 = dy(w) = da(w)
,
dg (w) + 0

d
13:- is injective

H(M) Ekerd

We 1 &-02

"I L

bitt, "
2tp L

·bitt bitht, sbitst ,

-0
,
3 inj his

, stat,bitt ,

i I

S 2bitts g

3,
2

·

zbitte
R

,
R' + coker.

'I dz

↓

&
↳ Gerda

3

Ex ,
... b! /bi . 2bi

R R
20 da ' in O

v
[MU , U(41 + 42)

- D
↓
>

10 ,0)
g [4,225 [M3 qui, U,HiR] 2

Si 95"[ur, 12, nike ,]
=

Gu,Muse Ers(G) qui, ne,n ,123

Page : (5, 0) (4, 1) (3,2) (2,3) (14)

Es 2 36, bitht , 26!+ 3
,

0

Es Si R bi+ St , -2 bitRL O

- 2t ,

= b2 -2b, +2t+R

Es Si R bi - 2b j+2 +R- G +"10

F
S = 1

,
R = 0

,
bi-abi + st+R + S - 40

,
40.

I



to

S"23 . -> b - 2b, + 2t , + R11 .

10 No

p = 2
, HE(M) = EX(M) , ge

= (b- 2bi + 2)!2)x(M) = be-sb , is even

[b - ab = 0
= + = 0 ; r= 1.]

↓ not possible.-
=

& [d(n) = 0 : dyln) +O dres(w) = 0]

↓ = 2 ; b = 0.

[A] G -M Then b, (M) = 0 and if bas3

the G must cyclic and acts serificedy.

[B] b < 2

① by = 2 ,
and G = Lax* : M + 2-loc . S

&
xs

G=2 , good ...
-> g-loed S

&

xs

⑪ b = 1 G = ExLe
, EgXE

- .. ep


