
2005,25A(7):952–955

~qzw�wpu��khnlvt Reidemeister � ∗ �� ��
(��!����"�"� �� 210044)�	V X, Y �y>�p� f : X → Y, g : Y → X. K�N3��y)	>.*`Fd n,

(1) f(Fix((g ◦ f)n)) = Fix((f ◦ g)n), g(Fix((f ◦ g)n)) = Fix((g ◦ f)n), C #Fix((g ◦ f)n) =

#Fix((f ◦ g)n); (2) R((g ◦ f)n) = R((f ◦ g)n).rxj	`4S��:3g��:3�� Reidemeister d�y>e�
MR(2000) ��o{	54E ��o{s	O177.91 �
g��	A�Æfs	1003-3998(2005)07-952-04�81��'℄w<�V!�-W%9I�6�℄ Nielsen b; Reidemeister b��15�)UD��J�8�
tVw<-�{QjE0�,D,���\X-xV [1,2,3]. (

Nielsen bY Reidemeister b-jh��%_*
o�T�ABjh&�vJB�JVw<
oN^2Q- Nielsen b�Reidemeister b�r� Nielsen b�r� Reidemeister b/-jh\�8�WRO��Cjh�	-�$\*4M�vX-
oN-^2Q�[�jhdQj�vI.0�����=!�n���!��� ��m*-w<
oPo-2Q;℄Q��2Q�U A ~(f[�f[ A V=g-Mb�/l~ #A.U f ℄w<
o X N-(M^2Q�j-i8�81P�-f[l~ Fix(f).x1, x2 ∈

Fix(f), �/e x1 ; x2 8T
 “∼” )B�) X N#D(p�w x1 ; x2 -+# C : [0, 1] →

X , [ C(0) = x1, C(1) = x2, B f ◦ C ; C �=: x1 ; x2 ℄s&- (f ◦ C ; C �=:�81 x1 � x2 ℄s&-�q�l~ f ◦C ≃ Crel{x1, x2}). �E “∼” ℄ Fix(f) V-(M/nT
� x ∈ Fix(f), l [x] = {y|y ∼ x, y ∈ Fix(f)}. [x] �~ Fix(f) -/n��:℄� Fix(f)�Fz~`��u-(�/n�P��-(/n��~ f -�81���81�-Mb�~ f - Reidemeister b�l~ R(f), i R(f) := #Fix(f)/ ∼= #{[x]|x ∈ Fix(f)}.l�0�) X *aQb�U (J~S�q-�0o) Y� f --(�81�-Qb8/0 [4], ��81�-Qb�~�Y��P~ f -�U�81�� f -�U�81�-Mb�~ f - Nielsen b�l~ N(f). �E8 R(f) ≥ N(f), B N(f) ℄s&���� f, g : X → Ys&l~ f ∼ g.~S<�
o X N^2Q f -w< h(f) -60	�q� [2] 
r� Reidemeister b
R∞(f) Yr� Nielsen b	�q� [2, 3], D!%��m| 1 U X, Y ~w<
o� f : X → Y, g : Y → X . F=-(^Eb n, ;8^LH?�2002-11-29; �7H?�2003-12-18
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(1) #Fix((f ◦ g)n) = #Fix((g ◦ f)n), B f(Fix((g ◦ f)n)) = Fix((f ◦ g)n), g(Fix((f ◦ g)n)) =

Fix((g ◦ f)n); (2) R((g ◦ f)n) = R((f ◦ g)n).� (1) =G/- x ∈ Fix((g ◦ f)n), 	#M y := f(x) ∈ Fix((f ◦ g)n). \ZN
(f ◦ g)n(y) =

nM
︷ ︸︸ ︷

(f ◦ g) ◦ (f ◦ g) ◦ · · · ◦ (f ◦ g)(f(x))

= f ◦

nM
︷ ︸︸ ︷

(g ◦ f) ◦ (g ◦ f) ◦ · · · ◦ (g ◦ f)(x) = f((g ◦ f)n(x)) = f(x) = y.:℄8� f(Fix((g ◦ f)n)) ⊂ Fix((f ◦ g)n).

x1, x2 ∈ Fix((g ◦ f)n), B x1 6= x2,  y1 = f(x1), y2 = f(x2), 7Na#MO y1, y2 ∈

Fix((f ◦ g)n). �M y1 6= y2.\ZN�mU y1 = y2, i (f ◦g)n(y1) = y1 = y2 = (f ◦g)n(y2). :℄� g ◦f(x1) = g(y1) =

g(y2) = g ◦ f(x2),

x1 = (g ◦ f)n(x1) = (g ◦ f)n−1((g ◦ f)(x1)) = (g ◦ f)n−1(g(y1))

= (g ◦ f)n−1(g(y2)) = (g ◦ f)n−1((g ◦ f)(x2)) = (g ◦ f)n(x2) = x2,; x1 6= x2 +?�i- y1 6= y2. S f |Fix((g◦f)n) : Fix((g ◦ f)n) → Fix((f ◦ g)n) ℄&Q�CM
f |Fix((g◦f)n) ℄*Q�\ZN�=G/- y ∈ Fix((f ◦ g)n),  x = (g ◦ (f ◦ g)n−1)(y).

(g ◦ f)n(x) = (g ◦ f)n(g ◦ (f ◦ g)n−1(y)) = (g ◦ (f ◦ g)n−1 ◦ f)(g ◦ (f ◦ g)n−1(y))

= (g ◦ (f ◦ g)n−1)((f ◦ g)n(y)) = (g ◦ (f ◦ g)n−1)(y) = x.i- x ∈ Fix(g ◦f)n), B f(x) = f(g ◦ (f ◦g)n−1(y)) = (f ◦g)n(y) = y. L�M2� f |Fix((g◦f)n)9℄*Q�7!	,� #Fix((g ◦ f)n) = #Fix((f ◦ g)n), B f(Fix((g ◦ f)n)) = Fix((f ◦ g)n).s�	M g(Fix((f ◦ g)n)) = Fix((g ◦ f)n).

(2) U x1, x2 ∈ Fix((g ◦ f)n), i (g ◦ f)n(x1) = x1, (g ◦ f)n(x2) = x2, B x1 ∼ x2, F#D
X V(p�w x1 ; x2 -+# C, [ (g ◦ f)n ◦ C ≃ Crel{x1, x2}. y1 = f(x1), y2 = f(x2), 7 (1) O� y1, y2 ∈ Fix((f ◦ g)n). 7: f ◦ C ℄ Y V-(p+#�B f ◦C(0) = f(x1) = y1, f ◦ C(1) = f(x2) = y2, i- f ◦C ℄ Y V�w y1 ; y2 -(p+#�

(f ◦ g)n ◦ (f ◦ C) = f ◦

nM
︷ ︸︸ ︷

(g ◦ f) ◦ · · · ◦ (g ◦ f) ◦C = f ◦ ((g ◦ f)n ◦ C) ∼ f ◦ C.i-
(f ◦ g)n ◦ (f ◦ C) ≃ f ◦ Crel{y1, y2}.7!	,� x1, x2 ∈ Fix((g ◦ f)n) B x1 ∼ x2, F(68 f(x1) ∼ f(x2). L$	-60(M2Q F : Fix((g ◦ f)n)/ ∼→ Fix((f ◦ g)n)/ ∼ ~

[x] ∈ Fix((g ◦ f)n)/ ∼, F ([x]) = [f(x)].�M F ℄&Q�\ZN�U [x1], [x2] ∈ Fix((g ◦ f)n)/ ∼, B [x1] 6= [x2]. mU [f(x1)] =

[(f(x2)],  y1 = f(x1), y2 = f(x2), 7 (1) O� y1, y2 ∈ Fix((f ◦ g)n). 97 [y1] = [y2] O�#



954 b � � � � Æ Vol.25AD Y V�w y1 ; y2 -(p+# α, [,
(f ◦ g)n ◦ α ≃ αrel{y1, y2},

(g ◦ (f ◦ g)n−1)(α(0)) = g((f ◦ g)n−1(y1)) = (g ◦ (f ◦ g)n−1)(f(x1)) = (g ◦ f)n(x1) = x1.s$	#M� (g ◦ (f ◦ g)n−1)(α(1)) = x2.i-� g ◦ (f ◦ g)n−1 ◦ α ℄ X V�w x1 ; x2 -+#�9
(g ◦ f)n ◦ (g ◦ (f ◦ g)n−1 ◦ α) = (g ◦ (f ◦ g)n−1) ◦ ((f ◦ g)n ◦ α) ∼ g ◦ (f ◦ g)n−1 ◦ α,S

(g ◦ f)(n) ◦ (g ◦ (f ◦ g)n−1 ◦ α) ≃ g ◦ (f ◦ g)n−1 ◦ αrel{x1, x2}.7!	, x1 ∼ x2, i [x1] = [x2], +?�i- F ℄&Q�"A8 R((g ◦ f)n) ≤ R((f ◦ g)n). s�	M� R((f ◦ g)n) ≤ R((g ◦ f)n).i-8� R((g ◦ f)n) = R((f ◦ g)n).�� 1  Dn = {x ∈ Rn|‖x‖ ≤ 1}. U F ~w<
o X N-^2Q�JV#D2Q
f : X → Dn, g : Dn → X , [ F = g ◦ f , F F RP8(M�81�l�0�JV F (X) d X s:: Dn, F F RP8(M�81�� O� Brower �816� [6], f ◦ g : Dn → Dn �8�81�:℄76� 1(1) O�
g ◦ f = F RP8(M�81�l�0�JV F (X) s:: Dn, U h : F (X) → Dn ~s:2Q� f = h ◦ F : X →

Dn, g = h−1 : Dn → X , F g ◦ f = F . i-�O�Nax'O� F RP8(M�81�JV
X s:: Dn, 	�f-M2RP8(M�81�O�� [2] V-Y%6�h��6� 1, �/8��v' 2.�� 2 U X, Y ~~S<�
o� f : X → Y, g : Y → X , F

min{h(g ◦ f), h(f ◦ g)} ≥ log R∞(g ◦ f) = log R∞(f ◦ g).6� 1 e2�)4M
o^2Q- Reidemeister b�.jh�(	-\+*l`
oN-^2Q�[� Reidemeister b�vI.jh�"A,*>
oN- Reidemeister b�E_O�v' 2, �	-,*>
o^2Q-w<�{-Qj�} 1 U F ℄~S"� M N-^2Q�B F (M) ℄�q-(�|F"��7: F (M)℄~S-�7� [6] V 199 '-6� 1.7 O� F (M) dK|Fs:: [0, 1], dK|Fs::
S1 &�?�K F (M) |Fs:: [0, 1], 7v' 1,F RP8(M�81�U H : F (M) → [0, 1] ~s:2Q� f = H ◦ F : M → [0, 1], g = H−1 : [0, 1] → M, F g ◦ f = F : M → M, f ◦ g =

H ◦ F ◦ H−1 : [0, 1] → [0, 1]. :℄7v' 2 8� h(F ) ≥ log R∞(f ◦ g) ≥ log N∞(f ◦ g).K F (M) |Fs:: S1, U H : F (M) → S1 ℄s:2Q� f = H ◦ F : M → S1, g =

H−1 : S1 → F (M), F g◦f = F : M → M, f ◦g = H◦F ◦H−1 : S1 → S1. l f ◦g = H◦F ◦H−1-2Q<~ deg(H ◦F ◦H−1). ) |deg(H ◦F ◦H−1)| ≥ 2Y�7� [3]-v' 3 Y��-v' 2,� h(F ) ≥ log R∞(H ◦F ◦H−1) ≥ log |deg(H ◦F ◦H−1)|. l�0�) H ◦F ◦H−1 : S1 → S1℄&4-d℄I2Q [3,8] Y� R∞(F ) = R∞(H ◦ F ◦ H−1) = |deg(H ◦ F ◦ H−1)|, !Y�
F -w< h(F ) ≥ log |deg(H ◦ F ◦ H−1)|. JV M = S1, D H ~ S1 N-℄/2Q�FN0-k'�℄� [3] V-v' 3 Yv' 4.
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o� F : X → X.y, x ∈ X , �/e x ; y 8T
 “∼” )B�)
F (x) = F (y). .#M� “∼” ℄ X V-(M/nT
� [x] = {y ∈ X |F (y) = F (x), i x ∼ y, y ∈ X}, 6, X/ ∼= {[x]|x ∈ X} ~w<
o X-M
o��VM2Q p : X → X/ ∼, p(x) = [x], x ∈ X .602Q π : X/ ∼→ X ~�=G/- [x] ∈ X/ ∼, π([x]) = F (x). �E�LM60℄8/0-�:℄8 π ◦ p = F : X → X . L$�� X N^2Q F -�81�n\a~ X/ ∼ ~N^2Q p ◦ π : X/ ∼→ X/ ∼ -�81�n�JV#Dw<
o Y ( J Y ~~S�q-�0o/), -h2Q f : X/ ∼→ Y, g : Y →

X/ ∼, [, g ◦ f = p ◦ π. L$ F -�81�n9	-\a~ f ◦ g : Y → Y -�81�n�l�0�) Y s:: Rn V-~SufY�F F RP8(M�81��f:6� 1 -M2��/8��x'�m| 2 U X1, X2, · · · , Xm ~w<
o� f1 : X1 → X2, f2 : X2 → X3, · · · , fm−1 :

Xm−1 → Xm, fm : Xm → X1.  
gi = fi−1 ◦ fi−2 ◦ · · · ◦ f1 ◦ fm ◦ · · · ◦ fi : Xi → Xi(i = 2, 3, · · · , m),

g1 = fm ◦ fm−1 ◦ · · · ◦ f2 ◦ f1 : X1 → X1,F8��x'�=G/-^Eb n, 8
(1) fi(Fix(gn

i )) = Fix(gn
i+1), i = 1, 2, · · · , m − 1, fm(Fix(gn

m)) =Fix(gn
1 ), B #Fix(gn

1 ) =

#Fix(gn
2 ) = · · · = #Fix(gn

m); (2) R(gn
1 ) = R(gn

2 ) = · · · = R(gn
m).i y � 	
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Set of Fixed Points and Reidemeister Number of

Compound Mapping between Tow Spaces

Xia Dafeng Jiang Bo
(Department of Mathematics, Nanjing University of Information Science and Technology, Nanjing 210044)

Abstract: Let X, Y be topological spaces, f : X → Y, g : Y → X . In this paper, follow

conclutions are obtained

(1) f(Fix((g ◦ f)n)) =Fix((f ◦ g)n), g(Fix((f ◦ g)n)) =Fix((g ◦ f)n) and #Fix((g ◦ f)n) =

#Fix((f ◦ g)n) 
 (2) R((g ◦ f)n) = R((f ◦ g)n).

where n is a natural number.

Key words: Self-maps; Set of fixed points; Fixed point class; Reidemeister number; Topolog-

ical entropy.
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