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Abstract

This paper give a proof of known conditions for the existence of periodic
coincidence points of continuous maps ,using Lindemann theorem on transcendental

numbers.

Introduction

Let M be acompact connected
oriented manifold of dimension /. Let
f,g : M—> M betwo continuous maps

(for more details of compact connected
oriented manifold see [3]) . A point -
x € M is called a coincidence point if

f(x) = g(x} and called a periodic coin-
cidence point if there exists a positive

integer k such that f*(x) = g"(x), follo-
wing [7] . A continuous self map fof M
. induces homomorphism of rational hom-

ology of M, f™ :H*(M)—= H*(M)
In[4], . T. Ku and L. N. Mann

define g’ :H'(M)— H'(M) by
<glau B [M]>=<auwg™ B IM]>
e HY(M), fe K" (M).

Lemma(l) :-

then ¢! =

¥

If degg # 0

(deg g)g™) ™
Proof -

See [4].

Lemma(2) :-

If degg #0 and f"og' =
290 £ ,all g, then ()7 o(gF)* =
(fogh,all k andall q.

Proof -
See [4].

n [4] the authors define the Lefsc-
hetz number to the pair of continuous
maps ( f.g) by L, =, (-D)Tr

g=0
" oghy, were Tr is the Trace of the
matrix which represent the linear trans-
formation f'? o g?. Also they define
the FEuler characteristic of f and g by
7o ()= () dimm(f™ o )

g=0

and they prove the following Fuller

coincidence theorem :
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Theorem (3) :-

Suppose f, g are continuous

self —maps of a compact connected
oriented manifold of dimension 1 . If

XroM)#0 ,degg #0and * 0g™ =

g of™, all g then there exists x € M

such that f*(x)=g" (x) for some k ,

I = k <max[) dimIm(f™ og?),

godd
> dimIm(f* 0g?)].

qeven
M. O. Damen [1], M. B. Milino-
vich [5] and Ivan Niven [6,p.117] gave

the Lindemann theorem which state that
" Given any distinct algebraic numbers

o
w
yores @

Xy, &y, , the values e® ¢

are linearly independent over the field of

algebraic numbers i.e. ia €% =0 then
=

a=a,=..=a,=0.,",

The main result

In this section we shall give

aproof of a generalization of theorem
(3).8et 4,= 0, and let A,,., 4, be

the distinct nonzero eigenvalues of

S og!, where n=dimIm( /" og?),

Letm,(4,) be the multiplicity of A, in

S ogi, (j=0,..,n).We then have

Theorem (4) :-
If f, g are two continuous self-
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manifold M ,degg #0, ' 0g™ =
g¥of"and f,g have no periodic
coincidence point x of period k

;

I = k <max[) dimIm(f" og?)

godd

> dimIm(f* og? ). Then ) (~1)m,(

gever q

XY=, (M) and 3 (<1)"m, (4,) =0,

2

G=1,.,n).

Proof :-

Let m be the maximum dimension
for which H'(M)= 0 Forqg=0, ... ,m,
let 4, be a matrix representing £ 0 g¥

with respect to some fixed basis for
HY(M). Define

B, =diag[A; ,—Af,...,(-1)" 4,1,

fork >0, and set

E=3 4B, (1
k=0
Tr(By) =Tr(diag[ 4y, 4 ,....(-1)" 4°]

- Z(; (-D dimIm(f™ 0g¥) =y, (M
=

), for k> I’TF(BI«) = Z(il)q}[‘)_(‘fﬂkq "
=0

g =D DT ) o(ghy =

g=0

L b the Lefchetz coincidence num-
berof f* and g, since by hypothesis

degg#oand f[Mog = g¥of.
I fand g have no periodic coincidence
points x of period A . k=1 . ... . maxi
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ZdimIm(f“’ ogi), Zdimlm(f*" 0

qodd geven

g!)]then by Lefchetz coincidence point
theorem 7r(B,)=0. We then have
equating traces in (1) :

> 3 m, (4, )e ™

j=0 g=0

(2)

:Z":[(—l)"mo(zj)e"f (=) m, (A, )e™

(=D my(A))e™ + 4 (=D m,, (4,

)e™ ]

=my(A)e™ —m (A)e™ +my(A,)e™
+oH (D" m (A)e™ +my(4))e™
—~m(A)et +my(A)e" +..+ (-1
YVim, (A)e "+ ... +my(d)e™
—m (A" +my(A)e™ + ..+ (

~1)"m, (1, )e™.

But the 4 , are the rational matric-

es . so the eigenvalues A,,..., 4, are the

distinct algebraic numbers , and we can

apply the theorem of Lindemann to con-
clude that each of the coefficients in
equation (2)vanishes , i. e.

2 Dm ()=, (M) and Y (-1
Ym,(A)=0 ,(j=1,..,n).

Z Z (-0%m, (2, Yo = my {2y de™ —m,
=0 4=

(/7"(1 ){’)2” LT (_1)”" fnm (;L’O )e/:” = /?J"..L’ (
Me™. o

So

682

The following corollary is the

special case of theorem (4) , when g ho-
motopic to the identity map which prov-
ed by F. B. Fuller [2] : -

Corollary (5) ( Fuller)

Suppose f, g are continuous self

—maps of a compact connected ori-
ented manifold of dimension | . If
Xro(MY#0and g homotopic to the
identity map then f has a periodic fix-
ed point .
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