[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

oo /00000
Article / Book Information
oo@a)
Title(English) Investigating mapping class groups from the viewpoint of geometric
group theory
oo@a) OOoooo
Author(English) Erika Kuno
oo@a) O0:00@0),
oOooooo:0oo0ooa,
O000:00106100,
O0000:20170 90 200,
ooooo:0o0o0a,
Oo00:00 00,00 0oboooooooo,0g od,KALMAN
TAMAS,OO ODO,00 O
Citation(English) Degree:Doctor (Science),
Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 1061001,
Conferred date:2017/9/20,
Degree Type:Course doctor,
Examiner:,,,,,
oooo@a) oood
Category(English) Doctoral Thesis
oo@a) oood
Type(English) Summary

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

(5 L3Fe)

Doctoral Program

wm X EE

THESIS SUMMARY

B 2 HREThL (UM L= o

b, v
Department of éﬁ% %‘jk Academic Degree Requested Doctor of ( B )
Y . e Y = =Y .
FERE e FRRAA (D) SRS
tudent’ s Name Academic Supervisor(main)

A () -

Academic Supervisor (sub)

#E  (Fo3C 2000 FFEEE)
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BE 7T 7 L0 RMFHG L R U CHOMWEZ T2 b ORKMFEMHEGER CH D, S ZfEi g, B
S5 n omE AT RIRErE, N ZfEE g, BRSO n omE T AR REHE E TS, S F2iE N OBGEERE
Mod (8) % L) &, (MEFHTAEEEOEEIL, ME Z242) BOMORMEEROT A Y b E—FHERD
WABEDOZ L THS. HhiEOEEIERHIIIRKIT bR O— D7 6P IRESMCBIEGH 7 SRk & B OBrgeIc
AV g, BRI A DHRIIEHE0 1 5 CTh b, BEHIL, SRR OELEN S B ERS
RIS B 1T o 72, LRI, LLTFD 3 SOMIEN SR 5.

(1) /"> FUAERED right-angled Artin subgroup & H#Z 7 7: H %FE%k g, marked point n fEf}& DA & 1
FAMHEZe 3IRILAN Y AR E T 5. H OGBIEREMod(H) 2 FAAKEELMES. DH) 2 H ORI Z7 7 &3 5.
A7 277 I' @ right-angled Artin group (LLF RAAG EHBET) A(T) 2% LT, 2012 4EIT Koberda 231" 2%
HifR 7 Z 7 OFFEEY 7T 7 TH DR BIE AD) 13X Mod(S) DEDRECAD Z & &R L, 2016 4£1C Kim—Koberda
VTR N T4 S ISR L TIZZEDOMIIRE Y SE72 202 L 2R L (LI, S OEMEZ £ (S) &mn<).
Hamenstaedt—-Hensel 23N RAAKBEO BALIEREDO T TOERE LITD (2) TEFREBRAD) 1JHEHHTH D
TERFEHLIZOT, Ny RAVERBEOKMIEHBEROTNERZ D0 L., £ 2T, Koberda &
Kim-Koberda 2SBAGHEREE iR T 7B 2o 722 L &V RIVIEREEE PR Z T 7126 LTI, D 4 D
MRAEGE: (a) T 28 DH) DOFEELS 7T 77561 A(I) X ModH) OESEETHS. (b)) £ H)=0, 1 D&
E A(T) 2 Mod(H) OEBAAEZRGIX T 1% DM) OFEHS 777 ThHhD. () E =2 L& A(T) »H
Mod(H) ~@ MEHEN | (EFRITE L) HHEERBNFETIVUE T X D) OFEHRS 777 ThHsH. (d)H N
TE$ 0, marked point 7 fHdD /N> RKIVIKDS, FEE 1, marked point 5 HO NV Kk L x, 5757 T 2
FELT A(T) X Mod(H) OFGEETH D23 T X DH) OFEIG 7T 7 TIERW. ZIVE THRA REER ED
RAAG & FBATREICHFODEANCTARO N TE 72, FIZINHDEL Ot/ 7 7HRBIIKTFEL T\ 5. ABFZED
WRFEIF NI AT D FIEICIE SN TND LWV ) Z ERREREFATH D,

(2) PUVBEOBEBRERNTOELE: RFEIIFR TERFZORFRBK L ORI TH 5. BT
WCBWTEERMED 1 & LTHRAEKRBEZEHEETHETL2E 0200035 5. ARAREE ¢ &Z0HEA
FBRE K 12 LT, ZROREERNTHINENEHET D200 M2t LTHOEEO 18
HE] LI HLORHD, HL K @ 6 NTOEALELIL, KENT K Oxk K DERRTELIZLEELE ¢ D
ERARTELIELEEIL, FOBEBOEINENBRELRLZO0ERTHEETHD. EAENRETHHLEE K IX 6 I
BEEMICHDIAEFN TWVWDEIZ ENSD K & 6 DEERICRDIAEERD D ZERDND.
Broadus—Farb-Putman [ZEERRIE R E A1 THHREHFAEEREO b L U BEOZ O EBIERICBIT 5 ELE
7R LB TE . “EmIERTHH Z L ER L. BERESEPD L &b 2 O AT aTREfiE O b
VUBEOERITINS D00, 2056 1 DIFERAEKRTH D Z E03nnd. £ LTHEEIL ZOAR
ERTHDIERROENZ VR &Y 2 OMEfHTIAREMEO b L U BEOZOBGHEIICB T 2 BEAE IV &
LI THDLZ EER LT

(3) M E AT AR ARER I O BURSERE D 77—~V R SRR ORBIIEZ R~ 2I12H 720, FFlMekEM &
LTEHEBEBIZEIEDLI R T —NABEREENDIONEVILOREZZOLND. ZORMEIX
Birman-Lubotzky-McCarthy 7% Mod(S) 1ZxF L TR L T\ 5. HFEE T Mod(N) (2% LT Z O A fiFR L.
Mod(N) DEBE DT — XV BT A RAERK T% D torsion—free rank DB KITHEE N HF o L X
(3/2) (g-1)+n—2 T, FEHENIMEFDOL X (3/2)gn-3 L5,

%« FRSCEE BRI, FI3L 2000 72 & 9532 300 354 1 M9 ORI 57, b L<ITITEL 800 5% 1 FRE L T 723wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).
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Thesis Summary (approx.300 English Words )

We investigate mapping class groups of orientable surfaces, non-orientable surfaces, and handlebodies
from the view point of geometric group theory. This thesis consists of three subjects as follows.
First, we prove that if ' is a full subgraph of a disk graph D(H) of a handlebody H, then A(T) is a
subgroup of the handlebody group Mod (H) of H. Further, we show that there is a graph I" which is not contained
in some disk graphs, but the right—angled Artin group A(T') is a subgroup of the corresponding handlebody
groups. Koberda proved that if a graph I' is a full subgraph of a curve graph C(S) of an orientable surface
S, then the right—angled Artin group A(I') on I' is a subgroup of the mapping class group Mod(S) of S.
On the other hand, for a sufficiently complicated surface S, Kim—Koberda gave a graph I' which is not
contained in C(S), but A(T') is a subgroup of Mod(S).

Second, we prove that the Torelli group of an oriented surface with any number of boundary components
is at least exponentially distorted in the mapping class group by using Broaddus—-Farb—-Putman’ s techniques.
Further we show that the distortion of the Torelli group in the level d mapping class group is the same
as that in the mapping class group.

Finally, One of the basic and important problems to study algebraic structures of the mapping class groups
is finding abelian subgroups included in the mapping class groups. Birman—Lubotzky-McCarthy gave the answer
of this question for the orientable surfaces, namely, they proved that any abelian subgroup of the mapping
class groups for orientable surfaces of genus g with n boundary components and c¢ connected components
is finitely generated and the maximal torsion—free rank of it is 3gtn—-3c. In the present paper, we prove
that any abelian subgroup of the mapping class group of a compact connected non—orientable surface N of
genus g= 1 with n= 0 boundary components whose Euler characteristic is negative is finitely generated
and the maximal torsion—free rank of it is (3/2) (g-1)+n-2 if g is odd and (3/2)g+n-3 if g is even.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
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