99

ZEY— 42 - £E LIEORBRL,
ZEY — 2HIZEOb B RBOBEZE L G

PR 2944 H 19 H
R8I LIV S

E B
LEY - AEORAXE MY v v 7UBIRAL 5E S LS i RO AL ) 135
FHZBHEL <, TNETIZHSNTOSMRBIFLEALE L, KTROBERE LT, AHAAD—F
MR v v TABRADOE IR T dH 2 R RIRE TE 20T, ZTOWREET %,

X—"T—NKN:ZEY—-2EH BFAK, BHBGRA, MY v v 7LBR, Risa/asir

1. IROETELEHN

Euler-Zagier > (L Z) LEY — 4k, ZEL M, o FEPR, p ERAEEEZEZ 725t
LOEA L ZOMIENIIT L TiITbIT& 72, BIETIE, £ Eisenstein #&¥, &7 -Zagier DA
[REEY -4k y, X5kb40E - 2FE, ZOWEICHET 2 ED SR TWE, AL TIE
BN A L EY — SEDOAH 5 IFR AT WRBIBR %, 20 & & A0k - M E T L TR
M42ZE2HMETS, 72, RIEH7ZISEA N7 [arborified LEY — 2] 12DV THELN
IZHNRD, ZHY — 2EO B FEARAD arborified & /I L 2R A B S 5, X512, Fv 7
RERANT o Feoflin e, RBMEEEESIIZRL, SHEY - 2HD X 5 & 5 ko v fglk %
W5,

2. MEZBERRERE
ERE ks, ko, o ke (k1 22) 1IZHLTC, $EE—2EEIE
1
Clkry Kz k) = m1>m2;>mn>o Ty
THZ26N5, b+ + k ZEE, 0 #FE, #i| k>l 25 LIRS,
ZEY — ZEOAT AR RLE SRR A Gl % 72912, Hoffman 12k » CEAIh7ZLEY — 4
HORKMEREG L5, 9=Q&, ) % Q LD 2%, yDIETHLEHAIEL, 5 & o %

ZINZh o OB Q+ 9y, Q+ 29y £ 95, Q- #EEHRZ: 9 >R %Z Z1)=16LV

* RUHRRESER B



100 LY — 2l - ZHLEOBRN, ZHY - 2EICE Db 2 ORI & AT

Z (1 = Lyake = Ly exhe = ) = T (ky, ko, ..., kn)
IZk->TEHET S,

% 9 EOKACHT, M) =y, 1) =2 CEZBEDE T3, 7§ #RFT 5., FHEY—4

HORIFARIE
(1 — n(w) € kerZ, Yw € H°

EidR6N %,
D& HHE HGAND Q-FEEHRTIA T=y Y - L—N

Aww") = A whw" +wdw’)
RARTTET D, ZDES5K 0% 9 EDEGE VG, §OEKRTTx, y DIRICK > T—ENIZES S,
z2=x+y T2, FEREDOaZ1TICHLT, #0,: 9= 9% 0x) =22 wEBXV Oy =—az" "y
12Xk TEHKT S, 0.9 CHVEBICDO,IS, LHY - 2EOBHEREKIT

0u(x9y) C kerZ (n2>1)
LikRoN B,

R AR LB BHRADIK & OMIZEEBIRIZ AW T EIEFHHIEBRINC S0 > T B R, Kb
DRHBHZELTho>TWDE, ARTAREHMBEDEATHZEE LT, #2)11(2006) EW5 & DhH 5,
ZZTIR, HX RS - EIAMEE L2 LEY — 2EOMNZRET 2 A0 AR B RIS RS T
508D THBH, KK THELENAZEDIE, ThEiZHELRINT, B - W EBLU k #1H
E L7 ZEHY — 2EOFNZET 2 A AR S HABERRIRETE S L 05 00, HANRRTH

o (RFFZERCRIE, JIREERIR & OILFIE TH 5.) BUEAI B 2 7 4 Risa/asir & V725
BRI XU, ISR D D EA S ETPHTEZH, ZhIESHROMETH 5,

AHIZIZUTO®ED ., 0%H=Qx, ) (9 O5Eliift) Lo5EkT

On
o= zn

TEHRTS, ZOOIIKREMNEEQo, 0, ..]| (72721, degd) =n) DILTH5, 0, 20D KA
ki35, 728213,
:817

1
= 5(62 + 812),
1
@:6@@+3@&+&%
mE. 0 ZEARICH FICHEX NS, ZOrE, Boh-EHIUTOEDTH S ¢

THE & (9 O5EfEk) ET, kD2 DORMED D ¢
(i) EEDOIEDOBE m 5L,



LZEY -4l - ZELEOBGRK, SHEY - 2EIZE Db 2 REOHETE LRI 101

(1—ﬂ<ﬂ%1ix0
RIS )

(ii) EEDIEDEL n ik L,

1 n—1
(1-1) <$y <my> )
1—gn1 1 w2 1 — gn—i-t 1
= (@—1)(x T y(l—l_xy))—;&(x 12 y(l—l_wy)).
272U, ZEOMZ 0 LAKT,
ZOEHORE LT, Kbbh 5 :
F ()VEEOIEOER s & IFFUER 1 I/ L,
(- m)(ayaty) € 3 0u(6).

n>1

(i) EEDOIEDOEERs, t (72721, s>t2>1) IZxL,

(1—-7) Z ryw | € Z On($°).

weN', degw=s—2, n>1
deg,, (w)=t—1

2212, degw) iZw Dyl OWTORKARL TS,
LH Y — SEOE R DORER Y &
Z@n(ﬁo) C ker Z
n>1
Thb, LENH-T,
o fil% D2 FHY — ZEIZONTOAFARIZE SRR, 5L B
ok =2THhOEX - R EREE L 2LEY — 2 EOANE T 2 W ARIPE BB 5K 5
VWS ZEERELZ LIS,

3. FEEOMFERRSE
AR, AR 2 (R & &0, A 4 M7 o720 72, @ E 2 QPRI E, €51
3 $ERah) L7277z, 2 0IEA, Wake &0 2 < otskeimo, FCAEOZEOuN - [H



102 LZEY -4l - ZELEOBGRK, SHEY - 2EIZE Db 2 REOHETE LRI

NITZEE & L FZeatéi 4 17\, arborified ZE ¥ — 2 iR, & v 7R - +xF v F & OBHIZEI$
LMREMEDBI2DDELRPD L, HLAIZHOPDDDH 5,

(FE]

(1) Introduction to multiple zeta values and relations among them, Mini-workshop on MZV, Tongji University
(Shanghai), 2016.9.14.

(2) Focusing on Kawashima relation and its applications, Mini-workshop on MZV, Tongji University (Shanghai),
2016.9.14.

(3) ZEY — #EOMAETERVMAIZDONT, KA I - —, KBl R Y 7 7 4+, 2016.12.9.

(4) ZHEY — 2 EORGTARE BB ONT, 55 10 ML EY — 2 iFRHES &0 34 IS L EY — 2 ii5s (3
IR, Wk, 2017.2.17.

AX]

(1) T. Tanaka, On inclusion properties for relations of multiple zeta values: a survey, to appear in RIMS
Kokyuroku Bessatsu.

(2) N. Kawasaki, T. Tanaka, On the duality formula and the derivation relation for multiple zeta values,

submitted.



LZEY -4l - ZELEOBGRK, SHEY - 2EIZE Db 2 REOHETE LRI 103

Relations for multiple zeta and L values,
algebras related with multiple zeta values,
and computer algebra

Tatsushi TANAKA

Abstract

Classical multiple zeta values (MZVs) of Euler-Zagier type have been generalized to multiple L
values, g-analogue of MZVs, p-adic MZVs, etc. and studied simultaneously. In recent years, more
generalizations such as multiple Eisenstein series, finite MZVs of Kaneko-Zagier, etc. have been
discovered and investigated. The purpose of this research is to clarify several algebraic phenomena
of the classical MZVs that can not be found easily only by studying themselves. In particular,
“arborified MZVs”, which is another discovery in recent years, is selectively investigated. The
(quasi-)derivation relation for MZVs in terms of arborified MZVs is studied. Moreover, we study on

further possible generalizations of MZVs concerning with Hopf algebras, operads, etc.

Keywords : multiple zeta values, duality, derivation relation, extended double shuffle relation, Risa/

asir






