[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

oo /00000
Article / Book Information

oo@a) OO00000000DO0DOO0D0oLwL-0oooog
Title(English) On Witten zeta functions and Witten L-functions
oo@a) OO0
Author(English) Jeongwon Min
oo@a) OO0:00@0),

oOooooo:0oo0ooa,

O000:00100510,

O0000:20160 30 260,

ooooo:0o0o0a,

OO00:00 00,00 0,0000,00000,00 00
Citation(English) Degree:Doctor (Science),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 1005101,

Conferred date:2016/3/26,

Degree Type:Course doctor,

Examiner:,,,,
oooo@oD) oooo
Category(English) Doctoral Thesis
oo@o) oooo
Type(English) Summary

Powered by T2R2 (Science Tokyo Research Repository)


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

(FLARR)

Doctoral Program
A =
mm O BB

THESIS SUMMARY

A . HERHT (oD - it N
Department of %(% gj& Academic Degree Requested Doctor of ( Pl )
KA REEE () -
Student’s Name IR Academic Advisor(main) FINEE

fREHE F) :
Academic Advisor(sub)

e (F13C 2000 FFEE)
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ARETE Y4 v T U B—=FBHE T 4 T VL-BEBICONWTEET D, Uy v T o B—F B
XY MIFEBEORBUCEAT 52 E LTERINDI DO THY . Vg v T VL-BEIZY 0 v T
VBRI ERIE L REE AR b O TH D, AREEE AN Y 4 v T VLT Y 4
v T =XKL KT D5, B, U—BESUICREE Y 4 v T B — X B —~ B —
() & T D,

ARETRD XD 7otk L 72> TV D, BIEOF 1 ENLE IFEE TTILY —RESUQR) ESUB)D Y
AT BB E T 4 T VLB T DRI OV TR D, BYDFEA4FELES
BETITARBEOD 4 v T o B—ZBE T 4 v T VL-BABICET DR 2k~ 5,

FT. V4T o= SBBE Y 4 v T VL-BABOFERERRELTAND, VB =2
FAOBEEEZAPAFERE LTEDL, EOBEmTOMERrmOFEEGEE 72D &V WEE K
MSURICET DY 4 v 7 VL-BEBOER LFFHREIZON TS ZNOOHEENRE R 5 2 LB DD
BHo IHIT, FEEAZ 2 OFTEBMLESUR)DY 4 v T U L-BIds = 2% F R L L TR, 3
DIEMLT=HEEs = 2 COEMPBEICL > TiESTL D, ARTIEHERLOHEEIZ DN TR
Al

FLSUB)DY 4 v T B —2BEBITT R CORADEH RS L L TR (JI-%55(2013)23,
fBlEZ 17208 L=SuB)DY 4 v 7 VLB bADER 2R ELFL L LTHR D, AfTIX
hERT,

W2, SURDD T 4 v T UL-BEOFESLESUQ) DK EDOBBICHON TR,
Jeffrey-Mare(2005) TILSUR) D 3 DLL EOIEFHDFED & 72 HDEEG BN HEALICE B Lo T2 D D EE
TR ONTIRR TV D, FRCIEEEZ 3 DANTZ Y 1 v T ¥ LB ORERE O 5 03 B I,
Jeffrey 253 5 2 725 L1 —E L CWD, T IIZHEB L. A TlE Jeffrey SR8 5 2 7254 &
SU@RYDT 4 v T U L-BEOERS L OMEEEND,

EHIT, SURYD Y 4 v T VLB OB EIZ OV Tk~ %, Hardy-Littlewood(1918)1% VY —~
YE—ZEBROEUIET L EEEE AT, Loy LAR TIRERICET 2 FE it <,
SUQR)YDILGIZ L > ThHE X N DIEEICET 2 EHMEIZHOWVWTE 2 5, FFICAR T, 514 1




BINL7ZSURYD T 4 > T U L-BDgIZ BT 5 EMEIC OV TEEL <7z, RIEDSGE, 20
EEIEIE1,0,£ 008 70D 2 RO D,

AREEOD 4 T LV EB—=F BT 4 v 7 VLI OV T O LT, AREEOGA L, B
DEAZMENDIEEZ 1B LY 4 v T LB Ds = 208K EN DD, F OFEFER
HHALRGEA T s=2 2F ML LTRL, HARGSIEs = -2 CORKME & 5 2 D BEON I A
—%T 5, £ T, ARFEOD 4 v T VL-BEEDs = 2TORERLOMNEEZFE L, 9. FR
HOY 4T v B—FEERCT 4 v T VLB Ds = —2TOMNEKIL, BHEOBEREICL> TS T
LT DH I ERT, £, ARBEORLHHRIGEO—>Th IO Y 4 v 7 U L-BI¥K
EBRT D,

MBI, BT 0 v T CL-FAEE unified V4 v T U B2 BEBZ(sW)EE XD, HETERL
T4 T BT, FEESERICETATE o TV D DT, fEEEFE (character table) D [t
HEDF] Llgo>TWD, LUK LT, &Y ¢ v 7 o LB, BRICET e LTESR
SNDHHLOROT, FEERO FHmof tLTEbabhbd, ZTbaL2TRELADERED
D75 unified 7 4 v T P —F L o TN D,

Solomon(196 ILFRIE R & 2 /& L& b L EiEFK fi(character table sum)% & 272, FlC, 1%
IIA_FFEEN 2 LN ORED character table sum [$56 & 5 EG 2 b REON I E —HT 52 &
Zor LT, fRIEAIE unified 7 1 > 7 B —Z D (=1, 0) 123517 2 FeBkME & 72 5 23, AFE Tl
ETHARTERKMECS 9 =20 EMA D &L TXTOERBDOHM(s, w)IZOVWT unified 7 1 >
TR EBORBEEND X O EERAONTHEOMNEE —BT 22 2R, £72. 2 L
TORBDORE % FFOHREED unified 7« v 7 B — XK LFRE LT,

i fRSCERIET, FI3C 2000 F & 3830 300 35 % 1 I OHIT 52, & L<ITFEIC800 #5% 1 #MEH LTI 7280,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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In this thesis we study the Witten zeta functions and Witten L-functions. The Witten zeta
function is defined by the summation over the unitary dual of a compact topological group. In
addition, the Witten L-function is defined by adding the elements of the group in the Witten
zeta function.

Firstly, we study zeros and special values of Witten zeta functions and Witten L-functions.
We calculate zeros of the Witten zeta function and Witten L-functions for SU(2). We see the
algebraicity of Witten L-functions for SU(2) at every even integer.

Furthermore, we prove that the Witten L-function for SU(3) with one character also has
zeros at all negative integers.

Secondly, we refer to the relation between the product of conjugacy classes of SU(2) and
vanishing of the Witten L-functions for SU(2). Jeffrey-Mare(2005) studied the set of the
product of conjugacy classes of SU(2) including the identity. We discuss the relation between
the results of Jeffrey and Mare and zeros of the Witten L-functions for SU(2).

Thirdly, we investigate the mean values of the Witten L-functions for SU(2) .
Hardy-Littlewood(1918) studied mean values of the Riemann zeta function. It can be
considered as a "t-aspect" mean value, where t is the imaginary part of s of {(s). Here, we
consider another mean value, so-called "g-aspect" mean value, where g is an element of the
group SU(2).

Furthermore, we consider Witten zeta functions and Witten L-functions for some finite
groups. We see that Witten L-functions for finite groups have a zero at s = —2 if its
character is nontrivial by the orthogonality of irreducible characters. Here we focus on the
order of the zero of Witten L-functions for finite groups at s = —2.

Finally, we introduce the unified Witten zeta function. We give a generalization of
Solomon(1961)'s result on the character table sum of finite groups. Especially we study the

unified Witten zeta functions for finite groups with two character degrees.

% @ BCEEIE. 3L 2000 52 & 383 300 3E4 1O M T 25, & L<IFHEL 800 354 1 fifE L T 723 vy,
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