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FAEE B VL A & A1) R AT RE T O BUSFERECZ DU O RED AR R F ROV TR 21T o 72,

M O GBFEREL 13, TOME OB OO RHEEROT A Y NE—HENLRLEETH S, BHRIEFEOARNRIC
DWTIE, F9. #him m& AT TR AR, 1938 4RI Dehn (& 8 0 BAERESHRRE D Dehn twist THK
SENDENREN, ZD% 1964 £(Z Lickorish, 1979 £EIZ Humphries & & - T X W A 72 W MEELD Dehn  twist IZ
EBERBRRKD SN TWD, SEEHEREOARE R, 1980 4£(Z Hatcher-Thurston, 1989 4E(C Wajnryb, 2001 4F
IZ Gervais I2X > THEZ BN TWD, Gervais 1%, Z OFEEDRTID 1996 4£1Z Hatcher—-Thurston & Wajnryb OF
[RERERNS Z&T, HHBERTHMARRRR REZ L5 2T\ 5,

HI 23 6] & {71 R ATREZR A 1Tid, 1963 4EIT Lickorish (T & » TEMIEREA Dehn twist & Y-[FHIEBRIC L -
THAREINDZ ENREN., ED%, 1972 4£1Z Birman—Chillingworth 12 & - T Dehn twist & Y-[RIfAEGHIZ XL 5
HIRAERZDE LN TWD, ARFRITOWVTIL, 2015 4EIC Paris-Szepietowski (2L > TRO SN TRV, 2014
AT Stukow NE DFRTRDARFZE EEH 2 T Dehn twist & Y-FIHEBEZ AR ETAIHBRE T HE2 72, Ly
L. & A alRgdh i O G ERECZ O FEDOABCRRERRIZONTIL, REALN TV -T2 | Hb
NTNWTHEMETH -T2V T HHENEZ, BHFEFIL. MET A2 OO 22512, WX )R AMHE
i o G580 (CUT . B4R 0% OE RO AR RRORRICE T 2R LT o 1o, RPAGR T, KEL<5H
TR D 3 DONETHER I TV D,

F9°. 1 DH & LT, BEIERED Dehn twist & crosscap pushing map Z4ERCR &5, & 5 EE CHH/RERR
Fork G al-, ZOFRIT, AEHICIEL. ERGR%E Dehn twist & Y-FEHEMS & L, BRAEZ 7 L1 FEGR, 2-
F A R, TUoX VBRRE L 9 —DD Dehn twist & Y-FHEGBROMOBURRGR5FRE RoTWH
5. ZOFEFE 1996 D Gervais LK 2. BEMARTHEHOAREBNCHAT LI LItk THEL
B, HER L, £, MR el feh i OB R 55528 0 7> 1 OFRIC, 2014 4EIC Stukow 235 2 7= A RFR %
WTEBEROMEERREZE X7z, Ll dimEOERBSED 2 DL EORICIIRIEBEHERFOARFRITII D
NTWehote, 16- T, BRESED 2 DL EORT, £T5EEHO BERNRARETRZHB/A LT, ZL T,
FDOARRERITKS L Gervais OfFamaiEA L, GHMEHOIEERTE 5 27, BERESED 2 U LoSE OwFst
W, AN LESHEHEMZRO/PHRER K E ORI E 25T D,

WIZ, 2 2B & LT, R 05 1 ORFO R EAHTARRIREM T O BARFERED Y A 2 MR, T g 1T
LT, gtl il Dehn twist THEMINDHFELR LTz, T2 T, YA A MOREE L, Dehn twist IR TAERKS
NDGBEREOMOBED Z L TH D, ZORRIT, A FETHOLN TS Dehn twist IZX DY A A NESEEDARR
ROHPTRH/NENEDOTH D, BHKOTLTY v bOERE Y A A NS RISHAT 52 £12X > T, Dehn
twist IZXDYVA R NGO ER TOBEBII TG g THAONDZ ENRNDhoTWnWb, DA, Dehn twist
WZE2DY A 2 NSO AMITTO R NOMEEIL, g¢hegtl THDHI LRG0 o7,

BB, BHRERO L~V 2 Y A2 MBOREOERRIZET 29584 1T o7, T2 Ty LoLb 2 B A
FAPERED Z DI O Z/22 57D 1 IRAFE v V—HE EOFER OB & LRI, Lok 2 A X MEGREIETY A A
NERATEE L LUV 2 BARFERE DA /) CEFR S D, Hin# 1L, Reidemeister—Schreier method & T LX
L2 A A NERSEEOERAER R R LTZ, ZOAEMRIZ, P72 B — 712 > 7= crosscap pushing map
L Dehn twist ® 2 | THER SN D, TOFEREZFANSLZ LT, LUL2 YA A MESTEED crosscap pushing map
WL TAERESNDIIETHDLZ bR L, S5, ZNHORRELE 5 HEERINEHNT, LUL2 YA X |
EARED T — U B DA EBRWVTIRE LTz, 2D LUL 2V A A NSRRI T 219813, )1 L¥E%
B O/ ER K & ORI E 7o T D,

% FRSCE S I, FI3C 2000 G2 L 9530 300 3B & 1T S350, & L<IEHIL 800754 LR LT 7Z &0y,
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We consider generators and presentations for the mapping class group of a non—orientable surface and
its subgroups. This thesis consists of 3 topics

First, we give an infinite presentation for the mapping class group of a non-orientable surface. The
generating set consists of all Dehn twists and all crosscap pushing maps along simple loops. The
infinite presentation is a generalization of Gervais infinite presentation for the mapping class
group of an orientable surface. We also give a finite presentation for the mapping class group of a
non-orientable surface for the number of boundary components is at least 2.

Second, we give a small generating set for the twist subgroup of the mapping class group of a non-—
orientable surface by Dehn twists. The number of the generators is g+l for the genus g of the non—
orientable surface. The difference between the number of the generators and a lower bound of numbers
of generators for the twist subgroup by Dehn twists is one. The lower bound is obtained from an
argument of Hirose

Finally, we give a finite generating set for the level 2 twist subgroup of the mapping class group
of a closed non-orientable surface. The generating set consists of crosscap pushing maps along non—
separating two-sided simple loops and squares of Dehn twists along non-separating two—sided simple
closed curves. We also prove that the level 2 twist subgroup is normally generated in the mapping
class group by a crosscap pushing map along a non—separating two—sided simple loop for genus g=3 and
g is at least 5. As an application, we calculate the first homology group of the level 2 twist subgroup
for g=3 and g is at least 5.
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