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1 5]

Wy BTN g>2 A E MMM, Nielsen-Thurston B X, A O E M1 #Y
WA K 3 26 O (4) E#AR, (i) AT£98, (iii) pseudo-Anosov.

JE AT <RIBS AR A s R E . B 19 K, WimanP JERI T
XS4 g=>2 BRI E AT, AR i FE EAB S BA B K FTRE S 49 + 2. 1966
4, Harvey JEBT T 53X A BRI FIR G —4> g #TLAREIRY . 1991 48, SC[4] & T
A 5 [ A AN BT 5 [a] AT o TR g DR S 1] A9 B o) ) SR B S I e KR, R XN R
JEAEAE e T i 7 A pg a e, 1993 48, ZEJIFESC (5] Hrde i i 4 B FIAREE B AR
] 09 JE A 3 R AE R 49 +2 MG AT REE L0 8 ST & ME— Y.

Nielsen 45 Hi T A & BABL S S99 7R 45 1 O, — MR B AREIFIER R ANF 5 45 1Y
i b A BB SR A R, 5T b, M RARCORET, R ARG A S R A AR A
1997 4,  Kulkarni 7E3C [7] Hrdgii: R ¢ >3, #i X, LAEEFI n> 49 BB
HHT B, ERE-FER 49 50 49+2 B EEABGTRE. 2010 47, Hirose 7E3C [8] HXt
Kulkarni {45106 Irifesde: 4 g>12 B, B, BAEEFEE n>3g By AU L T X, -
F—JHAHR 49+2,49,39 + 3 5L 39 09 R HABRSGT B

ASCAE Kulkarni F1 Hirose B3R LAFSE T Y A /N—2, BIY n>3(g — 1) BFH
SRR STAE FFT A  TED E F MAE R DA  JE B SRR i 4 2. AR B R E A T
FIrthmE 5 AR X E S, BFRIRS SRR, P R i 2 B S0
BRI B — AR JARER] Z, WIFASERET, TS 220 E 4 3 R R, BETm
454 Harvey®! 25 Hi 26 T R HABLET A9 ML BURT Riemann-Hurwitz A2 O 15 B HABLET Y
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XERIGL g =21 g =3 BOAH1, 45 HRIETBR #RIET %, BARHRET
FH T BT O A VP 04 JT SR S B SELAE T o el T R ] S RS 3G 2K

2 P& AR

Yo TN g KFE MBI, XERNFR 2, LS R &%
AR 2 S

2.1 JERABR S

EMX 2.1 (E#BG) ¥, EREmRB AR f 2N o (e Z1) 9B,
R
ff=idg,, VieZ', 1<i<n, f'#idy,.

MRYETE S 2.1, XTI n B9 BBGT f, dii Sy LREE—R 2, #F [M(2) ==,
T T/NT n BIEREE j, WATREAEAE By LW o, WER f/ (o)) = o/, iILEE
M;j(f)={zeX, | fi(x) =2, Vic ZT, 1<i<j, fix)+#a}.
BHAE j BB n. HAR, 3Is,q € 27, Hp 0<q<j, 1% n=sj +q, WX T 2 € M;,
B o= fr(e)=f(z) = f1f(x) = [1(2) # 2, FIF. B, LIFAXEAHEEICE

n—1
M) = | My(f) = {w €% | 3, 1<) <n, fi(2) = a},
j=1

PR M(f) R f BIE ¢ R

Yy E@XIMTRER: MT z1,00 € By, 11 ~ 22 & Ir € Z, {15 f(21) = 22
EPRFEFMRER, BH (1) HEX 2.1 41 f* =ids,, NI Vo € By, f*(z) =z, B
r~ oy (i) oz ~ao, WG reZ, 13 fr(x1) = xo, T [ (x2) = @1, B 2o ~ 213
(i) & z1 ~ @2, 22 ~ x3, WEH r,r0 € Z, FfF 7 (x1) = z2, [ (x2) = x3, TR
frtr(zy) = frofr(ey) = @3, Bl 2y ~ 3.

EM 2.2 MTLEBREFENRR, Vel o IENFMEE o] = {f(2) |reZ} &
TN (2] = {7 (x) | r € Z} WAERTE X, TEABINS f ER TR —DHLE.

XA X, P —EHE, F—8ETR R LLES [ O € Z) fERRE
—NIERB RN F—NLE, MAFEYEFHIEADITCRNAT LI,  nRR R —8E
FHTTEEE IR, RITRBRE T —MHEZN %, B2 % F—PIERE X,
B—HUE. |ATAE TP .

RE 2.1 09 i RAE AT 2, LARE A A HA T, U 2 ) % ST 5E
T B A BT TR

H R H, A Bt
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ERE], YoeX,—M(f), [2] A n IR, Blp~ ! ([2]) B n AIERK, M '€ M;(f) CM(f), [2']
75] ljt? Bl p~H([2']) A J ATERK. 3L By = p(M(f)), B p |5, —ar(p) R Bg—M(f)
F| Ze — By iy n BE AU it p &3, B = W By ﬁﬁi%ﬂﬁﬁi‘iﬁﬁ By HHy
,\‘{ULWEJ“E’J%EZ,@

2.2 HX[NZNE

A SCHRBATHF TR AT R i A R R, BTLAr X4 By AR, ) Br=
{wr, o}, b RASORMAEL. THEA XS By FHSHEATZIE, WX B = F
(I8 (2] fRHEH . I 2 € = — By, 7 € p~ ' (2), & B

Qf o Wl(z}
F 4 . %‘5’6 Se, 2 RVIMT, %% By RARE, BTl 5, = — By #REKE
WA, W e _Bf LB AW, ([ & m(5 - By ) EP I FrFERI[RIB2K.
BRI, J:U T RS E R, EEE Tﬂﬁ’é@ﬁiﬁ% p~l(z) HHYE, TR
I eZT, r<n, 5 @) R TILE. TRERITEX Q. () =r (mod n).

el 2.2 BLE

~Bjx ) 7.

Qfm.ﬂj(Ef — By, x >—>Zm []—r
T2 [F] A LG

B, & - By FAMAMFEAL, 1 [1,0,1] - [3 - Bya,a], BH 2 -
REHGERY, TRAFIEER o: [1,0,1] - [ — By,o/,2]. B B =axlxa™! B2’
AR BRI AR ATHIE o S HF A

o m(% —Bf,x) —wl(% —Bf,x’), 1] — (8] = [a] * [I] * [ ).

SR 2.3 a0 &It By PARAMBRMTEA A, W FRE SRR

m (% = By.x) - m (5 = Br.o')

b

Qf o Qy

’
T

n

vl 2.2-2.3 PHER RIS, XHEA L. Bl 2.3 FiE, TO1E LB 7ER
BOCT RMEA R B B eny. BIATRIE R Qf 7T1( — Bf) — Zy,.

BA Z,, R3CHEE, B Qp R 7T1( — By) Hy5#edb H1( — By) B Z,, IR %S
wy, B

b
wy Hl(Tg —Bf) — Z,,.

EX 2.3 B € By, 7 €pHay), Hai € My (f), IMHEER ni =7 AR
z; W5 SCAETR.
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Va; € By = {1, , o} WAEAE o MRS/ DMIRE D;C 27 f#15% D; NMIE By
P, D ML S, SNSRI % p'(D) = U Vi, ook
Vo 2B ¥y EHEARMICHALE, BB 7 ep (), W 7 € Vo, DN 1< o < i), W
Vo, ZA 7 AHFOHIBRE, 0V, ={re? |0<r <6 0<0 < 27}

W8 2.4 W€ By, T €p Na), B &€ My, (f), WBLE f7 BREIFE Vo, = {re |
0<r<e 0<0<2r} LR 7 FHOHITER:

PNy Vi = Ve rel? o el 27500,

X F—SB Y p, oAt ged{p,ni} = 1.

TV E ged{p,n;} = 1, HARR, ¥ ged{p,n;} =t # 1. EEE f7 78 Vo, LHI&
/INERG R A SE i, T

(fj")%(rei‘g) = pelOH2R ) pei(0+2nR) rel?,  Vre(0,€, Y9e(o, 27,

TIE.

W 2.5 % 1 € By, 7; € pHxi), T; € M;,(f), D 52 j e o R, H
D; A% By R EHA S, S & D A, FHHESEE T ROhIER, WA 5 =
ged{wy(S;),n}.

IE B yeS, WS AR - Yo _ By by AWK, By (cp 1(9)) € Va,

S, R S, ZEMITE ©, LRI yﬁ@ﬁéﬁ%ﬂ B = ee?, M S, BN e T2 (R
).

—_

BERNKR wp(S)). FIBY £, i 2.4 H

3 i i(642m 2
Pl Vay = Va,, 1€ re! 01250
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UL T Ky RDHINERE, B sed{p,ni} =1, BT Ju, 0 € Z, 75
up —vn; = 1, (2.1)
ARG B w R (21) BR/NERE, A
(F2)1F) = (7)) (ee”) = ee P27 H) = el P20,

B ()" (@) /& Si B2, 1wy BIRE XA wp(Si) = uji.
RCANE:]

n
up —vn; =up —v— = 1,
Ji

1R
(ujs)p —vn = wyr(S;)p —vn = jj.
BrLh ji = ged{wy(Si), n}. AAFILE.
BORBLAT mi — 2 — B B ni>2, BRAR, A n— 1, W wy(S) =
0 (mod n), XULHIE L D; FHIMNEN FAE = MPTEA LA, 5 D WIQEFE (Fidh
W = MFRTMER B (88 )ﬂﬁi’i'ﬁ By={x1,--- 1} ZIH).

EMX 2.4 FR X (ng,--- ,ne) NTHE v, WA kDSBS TR na, - e B9
PIBHTE. 2R~ =0, Bk S%(na, -+ ,ne) HAEH k DX B0 I/ N na, - g B9S2

AXAE 2<n <ng < < ng < n.

A B EAE, AT LLA HE Riemann-Hurwitz 2y R

()5 0-2) &
7

ot () S S, BCRLRARE, (%) 22 v(E) =29y,

2.3 FEIHIBLSH HO3EE
TN 2.5 (BT IEE) M S, LPREBIBT £, 1 By, IRAETE B, LAY
WAz I FIRE A, (78 f = f AL

IR 2.1 08 i v, LR £, SR, 4 HAY

(i) BRI £, f EAAR T,

(il) 53X £ By, By JTE AR,

(iil) EHFHES By FHITE, B wi(S) =wp(Si) (i=1,2,--- k).

RAEEH 2.1 7 FHI4R.

Rl 2.6 A0 wp(S)=0;, WA [g:n;01, -, 0] FoRMITE X, L BB B — 4
gk,

Xt 0 = wr(S:) ﬁTEE’J*ﬁi/ﬁﬁ
&R 2.7 EH DR EPE’J/J\IElﬁﬂ I E— N 2, Si & D Wi FHHE
T ] A I T, wf(Si) = 6;, M Z 0; = 0 (mod n).

=1
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D o RESBA, BT Y 0 = 3 wr(5) = wr( U 51) = wy(v45"), ok

= =1
VESY B kA ST — g, BARTMEN TAE St A S SRR, AR 6
THEAE, FI wr(VFS) =0 (mod n), Bk iH15iE.

aRE 2.8 fJEMNT X, LA 0 0 EHIBLG, 2R ecd{d,n} = 1, B4 f4 MR
T Xy LA n i B

W HEN 21, fr=ids,, Vi€ ZT, 1<i<n, f' #idy,, HF (F)" = f" = (/") =
ids,, F Im eZ™, 1<m<n, (fY™ =ids,, B ged{d,n} =1 H m =0 (mod n), 5 m
BB ) -

2.4 JEHRRR ST Y — LM

&R 2.9 &% fORAIE A T, LR 0 BRE MK E BB, W S, 7E f
FER T BRI R 2 ~ S, (n, - ) 24 HACY F A1 AL

ODnp=mn (i=1,2,--,k), Hedr n=lem{ny, - ,ng}, n; =lem{ny, -+, n;_1,M0;,ni11,

), XH Ry FIRER ng;

(i) m[n, TR v =0, W n=n;

(iii) & # 1, ELATE v =0, W &k > 3;

(iv) Wk n A%, By =2%, HF a,q € 27, 24q, W n; (i = 1,2, k) FHREM
2 BERRH R RO B R

HER 2.1 24 A AL 52 0 RE il % ~ S%(ni,n2,n3), B 29 1~ =0, k
=30}, A lem{ni,n2} =lem{ny,n3} = lem{nz,n3} = n.

5138 2.1 07 Jp 5 ply A S e A5 3 i R % ~ 52(n1,n2,n3), W4T ZHERR n1,na,ns
LR R B n Z 18] B T 8126 &

(i) 412 na|ne, A4 ne = ng = n;

(ii) IR ny = p™, p BREL H nitng, M nz = n.

W (1) HE X 24, ny <ng < ng. A ng #n, W ong <n, lem{ng, na} = ng # n, S
w21 FF. B n=Ilem{ng,ng} =lem{n,n3}, n3 < n 18 ng =n.

(i) HA&MFATR ny = p™q, 0 < my < m, ged{p,q} = 1, WHEHER 2.1, FH n =
lem{ni, n2} =p™g=lem{p™,n3} = lem{p™ ¢, n3}, Frlh ng = p™q=n.

3 ERE

EHE 3.1 FAEFMMIME Sy, 5% g >3, f R Dy LAY n B RRE Y A BN,
W n > 3(g— 1), AR S ~52, H f 50T FHEE ()-(I11) B R g 4
BRI GOy ) W, B 3d € Z*, ged{d,n} =1, A& B, LHYA]E ] B [ R
hy (4% f =h- f'* =" HA I = (n1,na, - ) JRAPSTHRR.
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F1
(I) XAERE g > 3, #HA THIHE.
5 SH g e Eiingl lg;m; 61,02, 05]
11 G~y (2,49,49) l9:49;29,29 — 1,1]
1.2 Ey=s (2,29 + 1,49 + 2) l9:49 + 229 + 1,29, 1]
1.3(31) 3\ (3,9+1,3g+3) [9:3g + 3;2g + 2, 3\, 1]
1.3(i) 3 +1 (3,9+1,3g+3) | [9:39+3;9+1,32A + 1), 1]
L4(1) | 3AEH3A + 1 (3,39,39) [9:39;9,29 — 1,1]
1.4(ii) 3A+2 (3,39, 39) l9:39;29,9 — 1, 1]
(I1) 4 n>3g B, H TS5 FIEE.
F5 | G g | AR T | [9;1;01,02,03] | %5 | SH g | S3HRWR 1 | [g;7m; 01,02, 03]
15 4 (4,6,12) [4,12;9, 2, 1] 18 10 (5,6,30) | [10;30;24,5, 1]
1.6 6 (4,5,20) [6;20;15,4,1] | 1.9 12 (4,9,36) | [12;36;27,8,1]
1.7 9 (4,7,28) [9: 28; 7,20, 1]
(II1) % 3(g—1) < n<3gBt, H T 22 FEk.
F5 | G g | AR T | [9;7;01,02,03] | %5 | SH g | S33HRWR T | [g;7m; 01, 02,03]
1.10 3 (4,8,8) [3:8;2,5, 1] 1.18 7 (4,10,20) | [7:20;5,14, 1]
3:8:6,1,1] 1.19 9 (4,24,24) | [9;24;6,17,1
1.11 3 (7,7,7) [3:7:1,5,1] [9;24; 18,5, 1
3:7:2,4,1] 1.20 9 (6,8,24) [9; 24; 20, 3, 1]
1.12 4 (5,10, 10) [4;10;2,7,1] | 1.21 10 (4,14,28) | [10;28;21,6,1]
[4;10;8,1,1] | 1.22 12 (5,7,35) | [12;35;14, 20, 1]
1.13 4 (9,9,9) [4;9;4,4,1] 123 | 13 (4,18,36) | [13;36:9,26,1]
1.14 5 (6,12,12) | [512;10,1,1] | 1.24 | 14 (5,8,40) | [14;40;24, 15, 1]
1.15 6 (5,15,15) | [6;15;3,11,1] | 1.25 15 (6,7,42) | [15;42;35,6,1]
[6;15;6,8,1] | 1.26 | 15 (4,11,44) | [15;44;11,32, 1]
1.16 6 (4,16,16) | [6;16;4,11,1] | 1.27 | 16 (5,9,45) | [16;45;9,35,1]
1.17 7 (6,9,18) [7:18;3,14,1] | 1.28 | 18 (4,13,52) | [18;52;39,12, 1]
[7,18;15,2,1] | 1.29 | 21 (4,15,60) | [21;60;15,44, 1]
5 | T g | IR | [g,ns61,--- 04 | S | W g | IR | [g,n501,- -+, 04]
1.30 3 (2,3,3,6) | [3:6:3,4,4,1] | 1.31 4 (2,2,5,5) | [4;10;5,5,2,8]
[4;10; 5,5, 4, 6]

HEIS 3.1 Y4 g > 21 B,
(i) "I PR X, BRI n BRI B RS, iR n > 3(g— 1), W n =
4g +2,4q,3g + 3 BX 3g.
(i) & f1, f2 & By LRI n IS, R n>3(g—1), W fo LT fL 1Y

—

E 3.1 EH 3.1 AR, FEMM/AN 8 (53 8] HHBIRMG n > 3g M), B
n>3(g—1) B, M THEEKR (9 > 21) B, ETORE 8 E B B9 A 4 FE
A, Bl n=4g+249,39+3 B 3g. (HY g < 21 RXIHEEZANUTIEX 4 R BT
FROTELL, DASHBE 4 A0 SR MBI, XU T U 1 R R R A A B S i L8 28

L.

A HES—HB, TRAMECNRHMELRE R, EREXGEIR AL S° i1



440 ¥ o £ T 37 4% AH

o T PR e B 3.1 BIERIE AR, DARAERIAI 5.1-5.2 MRS R A1,
Harveyl®! {2510 (fiv 2.9) 45 th T VAT i L o S5 e S5 PR g o T L 4 S N 0RT
GF SCARAREY TSRS, FUH A 2.9 A1 Riemann-Hurwitz 23, HRUSHUMEEITHY, B
A& B SRR AR B 5, SRIEANG] 5.1-5.2 Byt S AR, X T A%
FY AT i TS0 T A 4B ST LA A VR G o SRS B X 7 R TR P A MR, T SR AT A A
BRI Y S50 B AT — B IR

4 E ¥ 3.1 89k BA

513 4.1 FEREMIE Sy, 514 g >3, f & X, LR n B 0RE R B
5, R n>3(g—1), WA ¢~ 52, AR 1=(n1,-- ,n) BR 2 FFIHEE
A kb B LR,

+x 2
(a) 24 k = 3 B,
Fo | g n I s g n I
L1 | 8| 49 (2,49,4g) 1.3 | 3tg+1| 3g+3 | (3,9+1,3g+3)
12 | {28 | 49+2 | (2,29+1,49+2) | 14 | /F8 | 3¢ (3,39,39)
15 1 12 (4,6,12) 1.8 10 30 (5,6, 30)
1.6 6 20 (4,5,20) 1.9 12 36 (4, 9, 36)
1.7 9 28 (4,7,28) - - -
1.10 | 3 8 (4,8,8) 1.20 9 24 (6,8,24)
111 | 3 7 (7,7,7) 121 | 10 28 (4,14, 28)
112 | 4 10 (5,10, 10) 1.22 | 12 35 (5,7,35)
113 | 4 9 (9,9,9) 123 | 13 36 (4,18 36)
114 | 5 12 (6,12,12) 124 | 14 40 (5,8,40)
115 | 6 15 (5,15,15) 125 | 15 42 (6,7,42)
116 | 6 16 (4,16, 16) 1.26 | 15 44 (4,11,44)
117 | 7 18 (6,9,18) 127 | 16 45 (5,9,45)
118 | 7 20 (4,10, 20) 1.28 | 18 52 (4,13,52)
119 | 9 24 (4,24, 24) 129 | 21 60 (4,15,60)
(b) k = 4 it
g n 1 g n 1
1.30 | 3 6 (2,3,3,6) 1.31 4 10 (2,2,5,5)

i B EIEITEE B PRI =2 ~ S H Riemann-Hurwitz A% (1 (2.2)), A

zk:(1—nii)=2gn_2+x(%). (4.1)
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Hin=>3@g—1) X2<n <ny<--- <ny <, AJAN

k
Eg (1_i)<2g_2<2
2 1 n;

~
; n 3’

B k<3, TR k=1, S8 2.9GiH) F/F. Bk x(5¢)=2-2y>0, y<1, W v =0, B
ZenS? x(5) =2
ﬁdﬁﬁiﬁ/\é&k H (41) Fen>3(g—1),2<n1 <na <+ <

n n

29 — 2 29 — 2 2 8

—<§ (1——)=X(—q)+ 9294 H S i=2
n;

79
, AT AR

E S

f n n 3 3

TR k<Y, Xmﬁ%ﬂ“ 2.9(iil), 24 y=0 B, k>3, Brlh k (ATREE N 3,4,5. T4k
it

(a) k= 3.

(4.1) "T4EH

3 1 29 — 2
2 (=)= (12

BT

3
1 1 2g — 2 2 8
3(1——)< (1——):2 <24 = = -,
n1 ; n; + n +3 3

A ny <9, FrL 2 <ny <9, THEXT ny BRFEBUES IS,
(a.1) mq|na.
M52 2.1(1) 15 ne = n3 =n, (4.2) A{LH
1
2g=n(1 - n—l). (4.3)
it (4.3) XMEE—A n EHEFRM (nin2) THHE g 5 n WRR, EEREHENR
EHRM: n>3(9—1), H neZ®, EFERRW LI R B 2510 g A1 n, HETIS2AH R
I = (n1,n2,n3) WME. THHEWT:
Yoy =20, 1 (4.3) /Fn=49, F I = (2,4g,4g) (51H 4.1(1.1)).
Wy =38, B (4.3) 8 n=3¢, & I=(3,3¢39) (3IH 4.1(1.4)).
Yoy =48, B (43)Hn=239, Xn=>3(g-1),Hg<9 HneZt FFLlg=3069,
PS5 IR 3 s
*x3
g|n I gl n I

318 | (4,88 | (BI¥4.1(1.10)) | 6 | 16 | (4,16,16) | (F]3 4.1(1.16))
9124 | (4,24,24) | ([E4.1(1.19)) | - | - - -

Moy =51 (4.3) & :2g>3(g—1) M g<6, HneZr, BrPl g = 4,6, Fri5%L
P 4 fra.
x4
gl n I gl n I

4110 (5,10,10) | (BI# 4.1(1.12)) [ 6 | 15 | (5,15,15) | (B[FH 4.1(1.15))
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5y = 6, 1 (43) 0= 29 > 3(g— 1), g <5 WA g =5, n=12, [ = (6,12,12)
(3170 4.1(1.14))

Mg =7, i (4.3)
(3130 4.1(1.11))

Yoy =8 (43) Bn= 10953 1), g< 2 <7, T n ez, HORHTREAM
H g

My =9, (43)HFn=9923(9-1), g<4,MEg=4,n=9, I=(9,9,9) (53
4.1(1.13)).

(a.2) mifns.

(a.2.1) % ny ZEE, Bl ny =2,3,5, 7. EIEH n=lem{ni,na} H n=mning, X
512 2.1(i) 18 ns = n = ning, ME} (4.2) A[{L R

29 = (n1 — 1)(—1 - 1) (4.4)

Ml (a.1) BOTIEZEMA, BT (4.4) MBE—DERE i EGREFM TR g 5 n BIXHK,
FEEE HARMT AN g F1 on, HETABAE T = (n1,n2,n3) BIE, THHEMT:

WMoy =20, B (44) B n=49+2,1=(2,29+1,49+2) (53 4.1(1.2)).

Mo =38, B (44) B n=39g+3,1=B,9+1,3g+3), Hifl nitna 15 31g+1
(B3 4.1(1.3)).

Moy =50, B (44) B n=23g+5>39g—1), BB g < 16, F—HMH, H
ged{ni,na} = 1 Hl ny # na, Frlh ny < ng = o I Sg+5=n>n? =254 g>8, A
8<g<16, X neZ", Frlh g =10,12,14,16. PS8R MR 5 Fral.

x5
g | n I g | n I
10 | 30 | (5,6,30) | (B]¥E4.1(1.8)) | 14 | 40 | (5,8,40) | (B]¥E 4.1(1.24))
12 | 35| (5,7,35) | (BI¥E4.1(1.22)) | 16 | 45 | (5,9,45) | (B3 4.1(1.27))

Yoy =70, B (44) B n=19+7>3(9—1), Hf ¢ <15, B—HMH, ni <ng= L,
BB n==1g+7>n3=149,F g> 18, FFLAEE g HEFKM.

(a.2.2) 05 ny = 4,8,9, B ny FTRAAMR R R RIRRTER. 513 2.1(10) 15 ns = n,
Lo (4.2) AT4E

N
:um
W~
)
(UV)
<«
)
|
—
S—

g < %;ijﬁg:?’v n="7 1=(7,7,7)

1 1
Zg—l—n(l—n—l—n—2> (4.5)

LR HITERM, B (45) X i =4,89 EHERMF T MR g 5 n iy
KR, WHHEMT:

Moy =4=22BF, H nifng T ne =220 B\ A € ZH, 24\

MR ng =2\, M n = lem{ni, na} = lem{4, 2} = 4\ = 2ny, {1 (4.5) 8 n = 2
GZign=3g-DRg<13, XneZt Hyg>3, rUA g=4,710,13, FrisfdEing ¢
B3]

#6
gl n I g n I

12 (4,6,12) | (B3 4.1(1.5)) | 10 | 28 | (4,14,28) | (B[3 4.1(1.21))
7|20 | (4,10,20) | (B]¥E 4.1(1.18)) | 13 | 36 | (4,18,36) | (S[3 4.1(1.23))

=~
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W no =X, M n=lem{ny,no} = lem{4, \} =nino =4\, 1 (4.5) 18 n=2C2t) _ 8,
+4, Xn=>3(g-1)Fg<2l, HneZt % g&3M/EEH, ¢=2369121518,21, ffi%
BHEmR 7 e

=7
g | n I g | n I
6 | 20| (4,5,20) | (BIFE 4.1(1.6)) | 15 | 44 | (4,11,44) | (3|3 4.1(1.26))
9 | 28| (4,7,28) | (BIFE4.1(1.7)) | 18 | 52 | (4,13,52) | (B[HH 4.1(1.28))
12 | 36 | (4,9,36) | (B3 4.1(1.9)) | 21 | 60 | (4,15,60) | (B]FE 4.1(1.29))

2 g =3 W, n2:7;’—1:14—2:3<n1,’—5n1§n2 FIE, EHEEXFENR.

”;‘[nl :8:2357"', Elﬂnlfngﬂ'i,’z"nzzél)\ﬁQ)\ﬁ)\,)\eZﬂ 21’)\ ﬁﬂ%
ng = 4\, n = lem{ny,na} = lem{8,4\} = 8\ = 2ny, H1 (4.5) 5 n = SS(L;I) > 3(g+ 1),
g< 2 <6, AneZ M2+1RTHM/EH, ¢g=3 n=8n=2%=4<n, A
WL XFREN. R no =2\, n = lem{ny,na} = lem{8,2A} = 8\ = 4no, i (4.5) 5
n="5C > 300 +1), g <9, HineZt H2+3 R THHEL B g =29 XFFH
EAEE] no < ny, B EREE. R ne =\ n=1cm{ni,na} = lem{8,\} = 8\ = 8no,
H (45) 3 n = G20 > 3094+ 1), g < T <16, Hin € ZF 4129 +7 2 7 RS, B
g = 7,14 XPHFFRLEGE] ne <y, FEBEEE. BZ, 4 n = 8 WERAERL
3.

Moy =9=320F, M nifne Al no = 3N+ 1 B3N+ 2 B 3\ A € ZF, 34\ Al
ni = 8 B EFERITH LR, BURRA BRI

(a.2.3) FJFITIR n1 = 6.

M (4.2), %G n>3(9—1), A%

1 1 >1

el L (4.6)
ZEE | ny < ny < ng 56 < ng <12, BN ny f ne, BTRA ne # 6,12, WIRE ne =7, NI
n = lem{6,7} = 42, L 2.1 18 n3 = 42, AN 4.2) B g =15 BFH g = 15, n =
42, 1 = (6,7,42) (]H 4.1(1.25)). AR no =8, Ml n = lem{6,8} = 24, ML 2.1 1§
ny =24, fAN 42) B g=9%F g=9 n=24 I = (6,824) (3| 4.1(1.20)). m
Hong =9, M n = lem{6,9} = 18, B 2.1 8 n3 = 18, LA 42) B g =7, HIF
g="7 n=18, I =(6,9,18) (3|3 4.1(1.17)). WHE ny =10, M n = lem{6,10} = 30, H#E
w2115 n3 =30, 10N (42) Fg=2, &% WE no=11, Il n =1lem{6,11} = 66, HfE
#2118 ng =66, fCA (4.2) 1§ g = 25. IEFERLEF 3(g— 1) =72 > n, AIEHKMATIE,
.

k=3 MEoitie s .

(b) 24 k=48, (4.1) 7J4LN

S0-D)-E2a3)-2ed

1 n n
i=1 v

SAGE o
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Brbh ny <3, na = 2 303, K ny BYEARN (4.7), AIFRFERITIIABERE ne WIHUE, PAEE
fiE, R R R R d R 8 23

#* 8

ng=2|ng=2¢g=1n=2
Ny = 2 ny=3 | na=3 | g=2,n=

ny =2 nyg=4|ng=4|¢9g=2,n=4
n3=5|ns=5|g=4n=10
ng=3|n3=3 | ng=61|g=3,n=6
n=3 | n=3|n3=3|myu=3|9g=2,n=3

XETHEHIE g > 3 BT, #04 k=4 BA T EPIFELL.

x9
gln I gl n T
316 (2,3,3,6) | (BB 4.1(1.30) [ 4] 10| (2,2,5,5) | (3|3 4.1(1.31))

(c) % k=50, (41) Y

i(l‘i.):29_2”(%):29_2”% (4.9)

Wl 3
N
- 1M
§|~
3|01

Fi& ni < 1—75 < 3, frlh ny = 2, /LA (4. )*H%@J@Unz:ns:?,ﬁ’l%nl=n2=n3=2
R (4.9), & A 15
o< (_+_) <2 (4.10)

Ty ns Ty
)\IJn4\_<3 FRA g = 2. FRN (4.9) 18 ns < 3. (1) ni =no =ng =ny =ns =2, Hiy
B 29(v) FJE. (i) ni=ne=n3=ns=2, ns = 3 S 2.90) FJ&. FrLARE 5> M
MBS, 513 4.1 JE5E.

EIE 3.1 B0 (1) M4 EAECHR k=3 B BATENE, 43RS T AR,
MR E B ) AN, B f(a) = a5 Hﬂ%lfiﬁ 4151, %4 Zg ~ S%(n1,n2,n3)
B, BRAARIE, B ns=n, i gcd{fs,n} = 2 =1, 63 —Iﬁﬁwﬁm’? n HREIEHL,
PR B A Y B R 03 = 1, ﬁiﬂwﬁa‘%u 05 =1, 05 BULMAEBEIRE 65 =1
B A S A R AL B0, IR X R R AT A, XN A E Y n BRI
. THEXEHE 4.1 FEAER SR, AR AE

ged{;,n} = ., (4.11)

Z

k
Z =0 (mod n) (4.12)
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0; =1, | E 0; =0 (mod 4g) 1§ 6> =29 — 1, HIHE (4.11). ?z‘%ﬁ%@]v%ﬁ g W E ]

=1
VR T SR EAA 49 B9 B B9 L9828 [g:49;29,29 — 1,1] (B3 3.1(1.1)).
(12) gfE®, n=49+2, [ =(2,29+ 1,49+ 2), Wi ged{b1,n} = & =29+ 1, fF

BLoy=2g+1, X 65 =1, H 29 =0 (mod 49 +2) 73 6 = 29, HLVER (4.11). TRB

F5HEA g E’J—Imﬁlﬂﬂﬂﬁtﬁﬁﬁﬁ 4g + 2 1 JE BABR G Y L BB R (9549 + 2;29 + 1,29, 1]
(GEF 3.1(1.2)).

(1.3) 3fg+1, n—3g+3 I=(3,9+1,3g+3), WM/ 0 =g+15 2(9+1), X
05 =1, fON (4.12) 15§ 02 = 29 + 1 8% g. 153 T 1 W H L PE:

(A) [9;39+3;9+ 1,29+ 1,1], (B) [9;39+3;2(9+1),9,1].
FEF 39+, g=3\E3\+1, N€ZT. 24 g=3\B}, 29+1=6A+1, It (4.11)
ARSL, B) AR, 18 [9:39+3;2(g+ 1),30 1] (GEHE 3.1(1.3(1))). 4 g = 3\ + 1 K,
(A) R RS54, 18 [9:39 + 359+ 1,320+ 1), 1] (EHE 3.1(1.3(i1))).

(1.4) g fE&, n =39, I = (3,39,39), 1 (1.3) KMk, H 61 =g F 29, 63 =1 1%
0s=2g — 18§ g — 1, 152 7 ZH 5088 -

(C) [9:39:9,29 — 1,1], (D) [g;39;29,9 — 1,1].

I8 ged{ba,n} = L =1 ZEMIL. X g WREBITHI: ¢=3030+1,31+2,
NeZt. Y g=3\HT, XT 0> BT D BUEEA ged{b2,n} = 1, i (C)~(D) #WHE. RL%
(C) RIS AE g — 1 KA, WA [9:39;9(9—1),(29 — 1)(g — 1), 9 — 1]. HEEZ]

gg—1)=3AXBA—=1) =9X- (A= 1)+ 6A =n(A —1) + 29 = 2¢ (mod n),
(2¢g—1)(g—1)=n-6A—n+1=1 (mod n),

Hit (D) & (C) 81 g — 1 K%, %4 g =3\ K, (C) f (D) LHi. 24 g = 3\ + 1 B,
g—1=3)\ (D) RIFRE. M g=3\+28, 29-1=06)+3, (C) FiKLE.

G M g=3\3\+ 18, [g:3g:9,29 — 1, 1] CEEE 3.1(1.4(1))); 24 g=3A+2 B,
9539529, 9—1,1] (B 3.1(1.4(i1))).

HANERIETER 2 (4.11)-(4.12) TRIFHEITR, XEAZE.

(2) YT EAME k=4 B B g=3, n=6, I=(n1,n2,n3,n4) = (2,3,3,6) B
. na=n=6, Frlh 0s=1. ny=2, ged{01,n} =5 =3, FrLh 61 =3. no=3 (a=2,3),

gcd{@a,n}:gzl F)’T‘u 904:2 ﬁ 4. ﬁEE 24: 91 =0 (modﬁ) %[] 92:93:4, El]faﬁéﬂ—éﬂﬁ
i=1

P& [3:6:3,4,4,1] (B 3.1(1.30)).

ﬁ:ﬂ‘ﬁ g 4, n=10, I = (n1,n2,n3,n4) = (2,2,5,5) HTE"JI%‘:HZ ne =2 (@ =1,2),
gcd{@a,n} =5, Fﬁ‘u@ =5. ng= 5(5 3 4) gcd{eg,n} =2, F)ﬂzj 95 2&4&6
j 8. ﬁEE 291 =0 (mole) %[] 91:92:5, 93:2, 94:8 ja 91:92:5, 93:4, 94:6, EI]

i=1

B FHBHR [4:10:5,5,2,8], [4;10;5,5,4,6] (EHE 3.1(1.31)).

5 E#&6l¥

Bl 5.1 Y g=2mF, MR [ EMMAME S LB n B0RRE A Y R BB,
TP = R TRIFUEE, HH [ —& 53R PHT4 EBST o i 5 B i 7
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4.

10
n ZT [gvn;917627 ] n E_7"2 [gvn7917927]
2 X1(2,2) 2;2;1,1] - - -
2 572,2,2,2,2.2) | 5 LLLLL1 | 6 | 5%3,6,6) 2:6,4,1,1]
3| 52(3,3,3,3) 2:3:1,1,2,2] | 6 | $2(2,2,3.3) | [2:6:3,3,2,4]
4| 52(2,2,4,4) 2:4:2,2,1,3] | 8 | $2(2,8,8) | [2:8:4,1,3]
5| 52(5,5,5) 2:5:1,1,3] 10 | 52(2,5,10) | [2:10:5,4,1]

(1 Ly, ><<§2> _ z (1 RG] 5.1)

(5.2)

N
N
1M
—
—_
|
2=
NI
3|l\>

H, kn <4 @ET&?’J%EK%K kn<4 Hn>1k#1 (M@l 2.9(iii)) BJIEEE n A
k, RE k=2, n=2, BRIy 2 W EAMLET, XV EMEE 2 M8, BRZAES X
bR =na=n=2, RN 5.1) B x(F)=2-2y=0, 7 =1, i’ﬁ%iﬁﬁﬂ?

n=2 % ~%1(2,2) | [2;2;1, 1]
W EE R HSE, 2 kn > 4 BPH x (%) = 2-2y >0, v < 1, BIIE 22 ~ 52,
x(%) = 2, Riemann-Hurwitz A4k K

i(l—%)zx(%)+%:2+%. (5.3)
— ;

1=

Wimanl?! 3§58 g BT 17 A b T L 6 DR 2 10 0 ST St 1) PR S e oA g + 2,
X g =2 BEBRKN 10. FTEX 2 <n <10 BIEHZE L.
Mon =20, n; FATREEER 2, (5.3)

2(1—%):%;:3. (5.4)

B ni BIATRERMERA (5.4) 13 k =6, n;=2 (i=1, 2, 3, 4, 5, 6). H ged{n,0;} = - M

6
i=1

n=2|2~5%222222) | [221,1,1,1,1,1]

Yon=30f, n; BAREIEN 3, (5.3) A

k

Z(1—%)=2+§=§. (5.5)

i=1
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B ni FTREBUEANAN (5.5) 18 k =4, n;=3 (i = 1,2,3,4). B ged{n,0;} = 7= 243 0; =
0 (mod 3), 1% 1 — 6 = 1, 65 — 6, = 2. -
n=3| % ~5%3,33,3) | 2311272
WMo =4 ff, n TEEN 2B 4. (5.3) N

k

2(1—%):”%:; (5.6)

i=1

BEWFEHEE (56): k=5, n=2(0=1,2,3,45)f k=4, ny =ny =2, ng =nyg = 4.
5

%1 MERA 6, =2 (i = 1,2,3,4,5), fH > 2 # 0 (mod 4), &£, % 2 FEN, H

=1

4
gcd{n,@z}: nﬂ ﬂ 291 =0 (HlOd 4) 'T\'——Ejlﬁ 91 :92 :2, 93 = 1, 94 =3.
‘ i=1

n=4 % ~ S5%(2,2,4,4) | [2;4;2,2,1, 3]
Y n =50, n; WATREBUER 5, (5.3) A

1 2 12
;(1—5):“5:? (5.7)
¥ ns FATREBUEMAN 6.7) % k=3, n1 = ng = ng = 5. H ged{n,0;} = i E 0 =
0 (mod 5) 1§ 61 =0, =1, 05 =38 0 =0, =2, O3 =1, EM%@JH%W%ETE’J#F%’S 2; 5;
1,1, 3] f1 [2; 5; 2, 2, 1], E_%@J[ 5: 2, 2, ]Efjfw\%ﬁﬁn [2;5: 1, 1, 3] AH%.
n=>5 2—73 ~ 5%(5,5,5) | [2;5;1,1,3]
Yn =068, n WATRERUER 2, 3,6. (5.3) K
b 1 2 7
> (-5)=2+5=3 (58)
H ng ATREBUEACA (5.8) 153 3 Fir L
(i) k=3, n=3 no=n3=06,1HE 6 =4, ,b=0;=1.
(11) k=4, n1=n2:2, n3=n4=3,i+ﬁﬁ%91=6‘2=3, 93:2, 6‘4:4.
(iii) k =4, n1 =ng = ng =2, ng = 6, JH lem{ni, no, n3} # n, FEXFPEFL.
=2~ 5%(3,6,6) | [2; 654, 1, 1]
n=61| 7
=~ 5%(2,2,3,3) | 2;6;3,3,2,4]
Y n="TH, n; F[REN T, (5.3)H
b 1 2 16
2(1‘5):“?:7 (5.9)

B g ATREBUEARN (5.9) H1, A k€ Z fi 2.
Mo =80, n; AJREAN 2,4,8. (5.3) K

(1—i)=2+§=% (5.10)
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¥ na FTREBUEARA (5.10) B2 T3 3 FrfE L

(i) k=3, n1=2, no=n3=8, i1 HH 0, =4, 6, =3, 63 =1.

(ii) £ = 3, ni=na=nz=4, K lem{ny,no} # n, FFEXFHFL.

(iii) k =4, n1=na=n3=2, ny = 4, WA} lem{ny, na, n3} # n, FFEXFELL.

n=38 % ~ 52%(2,8,8) | [2; 8; 4, 3, 1]

Yo =98, n; AREN 3,9. (5.3) K
k 1 2 20
¥ n, TTREBEAN (5.11) 18 k = 3, 1 = ny = 3, ng = 9, JBT lem{ny, na} # n, £
L.
k
Z(l—nii)=2+1—20=1—51. (5.12)

=1
Bt n; ATREBUEARA (5.12) 18 k=3, n1=2, no=5, ng=10, i+5H1F 61 =5, 6, =4, 63 = 1.
n =10 % ~ 5%(2,5,10) | [2; 10; 5, 4, 1]
XA 5.1 TR R TE AT Lo B

Bl 5.2 Y4 g=3m, MR fIEEERMMAME X LR n #0RRE A Y R BB,
MR >+ 2 FRIFIER, EH [ —& SR P Irs BB b S B i

4.

11
n = lgin; 01,02,
2 DI -
2 $12,2,2,2) 3:2:1,1,1,1]
3 31(3,3) [3:3;1,2]
4 31(2,2) [3;4;1,1]
5 15%(2,2,2,2,2,2,2,2) | [3:2:2,2,2,2,2,2,2,2]
3 52(3,3,3,3,3) 3:3:1,1,1,1,2]
4 52(4,4,4,4) 3:4:1,1,1,1], [3:;4; 1, 1,3, 3]
4 §2(2,2,2, 4, 4) 3:4,2,2,2,1,1]
6 52(2,2,6,6) 3:6:3,3,1,5]
6 52(2,3,3,6) [3:6:3,4, 4, 1]
7 S2(7,7,7) 3:7:1,5, 1], [3; 7: 2, 4, 1]
8 52(4,8,8) 3:8:2,5,1],[3:8: 6,1, 1]
9 52(3,9,9) 3:9:3,5, 1]
12 52(3,4,12) [3:12:8,3, 1]
12 52(2,12,12) [3:12:6,5, 1]
14 52(2,7,14) [3;14; 7,6, 1]

E Y g=30, x(X3)=2-29=—4 WRFHME > BHA, N Riemann-
Hurwitz 2> 46
X(Ea) = n-x(F) = n(2—2) = —4
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HEn(y-1) =2 T nyeZt, 8fHn=2 v=2 WHGHMHE S B —FH_EZ

2, THHTHZE Xo.
ISRFGHITE = F 438, M Riemann-Hurwitz 22246 K

(1—%)+@=Zk:(1—i_)+_—4=x(%)=2—2% (5.13)

. T ; n; n
=1 =1

AR X () <0, 1 (5.13) BLK n; > 2, IR

ggg(l_%) < (5.14)

BI78 kn < 8. WEAERX kn <8 Hn>1,k# 1 (fr 2.9(ii)) WIERE n A k H T4
JLA:

M-

™

B

k=2, n=23,4, k=3, n=2, k=4, n=2.

PR % k=2, n=2 BF, AT 2.0 51 1 = no — 2, ¥ECEBARUA (5.13) 78
v=3, RREBH, &5 Y k=2 n=38, nm=n=3M/AN0(13) /=1 TEH
n=3,%1(3,3),[3;3;1,2]. 4 k=2, n=48F, ny,ny =2 5 4, fOA (5.13) 155 B B R B
n=ne=2,v=1,TEEn=4,5(22),[3;4,1,1]. 24 k=3, n=2H8}, ny =ng =ng =2,
RN (5.13) 13 v = 3, REEE, &% Yk=4 n=28, n=no=nz=ns=2, LA
(5.13) B y=1, TRA n=2,51(2,2,2,2), [3:2:1,1,1,1].

H—FEE, x(5)>0 BEHEL MG 5.1 A6, XERFEER.
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Orientation Preserving Periodic Maps on Orientable
Closed Surfaces

SONG Shuait

1School of Mathematical Sciences, Capital Normal University, Beijing 100048,
China. E-mail: shuaizi-0317@163.com

Abstract The author investigates the classification of the conjugate classes of orientation
preserving periodic maps on orientable closed surfaces. Kulkarni (1997) showed that if g is
greater than 3, any periodic map on the oriented surface of genus g with period more than or
equal to 4¢ is conjugate to a power of two types of periodic maps. After then Hirose (2010)
showed that if g is greater than 12, any periodic map on the surface with period more than
or equal to 3g is conjugate to a power of one of four types of periodic maps. Following the
work of Kulkarni and Hirose, the author gets the similar conclusion of Hirose’s when g is
greater than 21 if the period is more than or equal to 3(¢g —1). On this condition the author
can find more cases which are not included in the four types of periodic maps.

Keywords Closed surface, Orientable, Periodic map, Orientation preserving,
Conjugate classes
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