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Definition 1. ^  is ecc^nsive i f  V s> 0, 38>0 with the property that i f
d5(®i(£c), ^sc*>(y))<S, for a pair of points <〇, y& X  and a coniimmis map s :B

s(0) ^ 0  where |«| < 8.
Let (Y y p) tef aooinpaot metrio spabie, / :F - > F  a homeo-morphism, and tjr.Y 

—>(0, + 〇〇) a continuous rilap.
Definition 2. The smpensioib of f  under ^ is the flow (5 on the space

U ^ { ( 2/, i)\iy , «A(2/))w ( / ( 2〇. °)>

defined for small non-mgatim time by ^ ( 2/, s) =  («/, s+ i) , 0<^+s<i/f(y).
I f  毋  is m  expansive flow on X ， then eaoh fixed point of 0  is cm 

imiMed point of X . '
Leinina 2^. JSei /  he a homeomorpJUsm of (Y, p), ,a7vdf r̂：F—>(0, +<^) ie a 

contimtous map. The suspension of f  vmder ifs is expanwoe i f  md only i f  f  is expansive, 
Bem ^rk. jBy Lemma 2, , we may cjonolude thaii any simple olo-sed curve L  

admits an expansive flqw. In fact, let F  =  {?/} be a single-ppinii space, \}j(y) ~ l 9 
then Yf and a unit oirolo 8 1 are hojneomorphio., and so are Yf and L. /  is exp^n$iye, 
so the suspension ® of /  under ifs is alsorexpansive. It follows that tlj^re exists an 

(expansive flow pn i  sino© expansiveness is a oonjugaoy inyariani；. 、

Lem m a 3. Let Khe an m-dimmsion jinU6:〇(mpl6CG a<nd x ( K ) ^ 〇 » Thm ^oery 
continuous self-map on the polyh^dra \K\ which is homotopio to identity 7mp Jms a 
fixed point. : :卜：

Proof Because the Lefsohotz number of identity map equates with the Euler 
oharaoteristio %{K) of K y and two homotopio maps Jhaye the same Lefsohetz 
number, tho Lefsohetz number L ( f )  of /  does noi? equate TviiJh zero. By Lefsohetz
fixed point theorem, /  h^s a fixed p o in t..■ . . ■ '•；•.■' • 

Proof of Theorem 1 Suppose to the contrary that there exists an expansiye
flow |X*| X The homeomorphism and identity map i4 are
homotopio (Vw$Z+). A homotopy between 0 1/m and [id is F :  |^"| >< [0,
difined by jP(£c, s) -=S(xt s/m),, V(a, ,s)G |5T| x [0, 1], By Lemma 3, has a
fixed point xm. Tho assumption w >l and Lemma 1 show that tho point 〇)m is not a
fixed point of Henoe (Dm is a periodic, point whose period so tho
orbit 7 (a；) is a periodic orbit. Sin〇e |S*| is oompaob, without loss, of generality,
Tve oan assume that xm oonvQTgosto y. We claim that 2/ is  a fixed point of 0, . i. e.
^Xpj t )= y  i〇T a lit^ it .  In fact, for any m ^Z +, there exists a KmG^ suoh, that
^ = X m/w +^m, where 0<#m< l/w ./ThereforeI Iim #m= 0, 0((cm t)=-0(a>my tm)y and

.... •.
f0 (yy i)=llm ^(£cm, #) /«) = 2/. So, j/ is a fixed point of Lemma . 1m-»®〇 m-*〇〇
ishows that y is an isolated point of \K.\y and this contradicts the assumption： that 
K  is oonneotive. The proof of Theorem 1 is completed.
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Proof of Theorem 2 Assume this is not so, Le-fc 0  be an expansive flow on. 
M2. We may assume that M2 is oonneotive beoause a flow is also expansive when 
it is restrioted to any of its closed irivariani； sets. Now the genus； number of 
boundary oiroles and the Enler oharaoteristio of J f 3fare denoted by g,

^ ) = { ;

respectively. We have the following r^la.Moh:
■ 2~2g^m r vrhen M- is orientable, ：

when jM"3 is nonorientable>^l：̂v：ri； ： .： !：U '  ̂
It is enough to pirove iiiie theorem only for %(M^) =̂ .0. When ^  one
〇f following four oases:. : ■ ; •. r :； ':.i v 丨丄丨:， . ' . ’

(1) The closed oironlar ring.
(2) The torus.

v- (3)； The： Mobins.trip. . * ’ … i '  ; h
(4)；： The Klein； bottle； • , , -•； -• ■"； ■ -U

v" Wo ^hall Show possesses aii most' finite periodic orbits any of
yyhioji is non-homotopio^ to zero. . ■ ； ■ . . 乂 ： ； ? ： ？

STXppbŝ '7 is a,«periodlo ortit of 7 is zerô iiomo-fcopiô  iihen 7 bounds a 
closed disk 5  ^  whiohia Invariant for Thus 0 \D ： (®〇 restricted is
expan^iyje.： ： By Theorem 1, this is impossible, beioause %(U) == 1 ^ 0； Thus y ia 
non-homotopio to zero. :：'•； ■：••； •入… ：T二.」 .、 •+.. v 〇.

We now suppose that 0  possesses infinita periodio^orbits, ^ny dfrwhibli is 
non-^omotopio'to ^er〇r>TaJce^Mri@ ŝ belongs： to a.iperiodio^Qrbii and

when m一w. By the compactness of itfa，{wn}.vha由'包、6〇riVer'ggin-ii j3ia*bs0̂  
queues：. Without loss of generality, we may ^sume. that wnr^wJ Theii m is a- 
Xidnw?f-iX(Jering, point of # .  1 and the assumption-that is ：donneoi；ertiy
neither <€>(«) npr . tf(M), .pcmtains fixed cpoixit； - ̂  the. orbit is a P6ŝ Ioni> 
stable orbits Notevthat does -not iiayo nontrival；Possioa；&tftble ：orT3i1；̂  $0；
aperiodloorbit. v ,.•-•： ,；：- , ^ ■ - ：v• • V ' '

- Assume /bhat 7 (?«) is 9, ij^p-side, periodic orbit. For any &> 0 t lei； ^ 2(2/) be a, 
8/ 2-neighbotirhood of BeoaxiseyCM) is oompaot, ijhere are finite poirits^^M ,i •' » • . ,• ■ .-I J ■ •• " • . . .  * .1 ■ ■ • ! * • V 1 • • .:I ' ： . . .-  ̂ - - 〇：' • ■- \
Vzj ya 〇ny(u)  such that 7 (M)cziV —QiV̂ /aĈ /i). Let a; be the minimal integer
,• i ■扣1 V公 ： ：. . . '.'-:./二,乂::. .V 卞 … .:：，入

snql} thaii /y(M)C〇iV̂ /2G /«)'ye .〇aii assftimQ are in proper

order as 1?ime goes ：on..'Take ,a4)〇in t：aji,6 % /2(̂〇 n^/s(^^ ( i * l； •^p^'Subh ijhat
^  belongs to the orbit arc 2/(2/j+1 from y{ to Let Ij be a lobal orpsa seotioi?. for 
#  through 〇；{. Using the oontintdliy of 0, wo may take n large enough so that 
y(wn)c:iV, un̂ y ( u ) Y y '^  if  the orbit aro then
the, oribiii aro * Lot -
a + 1) where 27 be the period of y(u)f Tn be the period of.








