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WFZER I OBEE (F530) : This study gave a fundamental theory contributing to attack the
famous open problem: “Categorificaiton of quantum invariants of 3-manifolds”. The key
point to solve the problem is that we consider the possibility to define invariants under two
kinds of operations, denoted by K1 and K2. The main three results are as follows. (1) We
reveal that K1 corresponds to sliding grades of a known categorification. (2) We obtain the
objects that are invariant under K2 by redefining a generalization of known
categorification. (3) We gave an explicit description of a geometric operation derived from

AT ERR
(EEHAL - 1)
[ERESE e 2 & @t
AR ERR 3,400, 000 1,020, 000 4, 420, 000

TRICY B - SRl
PR D3R - MHE - B0F - %
F—T— K RKE bR Y —

1. WFFEBAE SO 5
OB LI BOZ ETHY . MR 2o
LEARMED D & X i3#&AH & FES, 2000

M, AR 71280, o OREEAA
F—H LT HRER =PRI, 2
MBEFTRARERr D —IC L DR OH Mmoo

ERIEND FHOHOREFAEEONT A Y BN E-T2DTH D,
—b) EWVOBEDBEAITHITEE NS L DI 2. WHEDHP

ol, FOHEHMNOIRELBOPTYH B+
AL LTINS b OITWEE & 547 B
NHHHDTHDH, ZDOLH7% [FEOHDE
FAREE| ITFYa—r Xk TEAIH
e, Va— Y RAZEANMUED L LTH D,
va— U AZEAXIILZEATH 528, 2000

BWSRILOREOHEZAHTH D, (a1 X
P AIREZR A 3 kL 24k (BT, HIZ 3
TEERIR EFES) | X, B0, 372
DHRROFEOEOCKAE TERSND, 2
DD 3WRITLERENRFRETHH Z L 1X, £h
FRICKIST 5 2 DD OH 2 - - FoR



B, D 2HBEOERBECBVESIZ L L
FETH D, ZOXD 7% 2HBEOEREIET
Ebbpuw, #HTHIREDEIXHMHE T
[3RILEIRIRDOARZEE R LIS, FED
HOM & FRRIC, RIS BENOH 5 T
DFE z 7 TR LD &L, R0
[B+AREE] LFEEER, P THLY YT
WZEBbDITE<HBILTNS, AUFE TR
ICM TR Sz, AR RMERINETH D
[BIRITEHEEDODBEFAREEDO T IV —
b MR ZEERBEELE LTz, TOWET,
B 72 GRS 2 R Lo,

3. WrgED HikE

e FeE 1T LR o 2 FEO EIAREIC kT

LTCHEN) TZORECS—NED L H E

LENETHENELHNT, 2. BEY
DR EFR LD BN bR L

oo k0 BAKMYICEFREE O TR D &

SIIEEHFRD B AREETHDIV 4 VT

VelbvxT4Xr s Ny T TREREE
2. T HROHOBEAALETHDHY 3
— VRABEHA KR NEFDO L TH H X

Va— U AZHAEELE LT,

4. WFIEEHE:

(1) B 7e R OB 7R
WP RR R % BARIIC IR R B 7=, Y a—r
AL ERICHIE LT T I —{bhTH DR
FTuY—f#E KH()), Bo& P a—r XL
REE RREFICLDZH LT
—{b%& KH(C]) & EX, FilD 3k TSR E
E 2720 2FEOEEIELZ K1, K2 &EL
ZEiTT B, AHFERICEY . EITKRD I3 OD
EREST,

[1IKL 1E Kh () ORERHHBHAITAT A K
T 5z LlzktsT A,

(2] 2D Kh(ChH 2R L EiF7eb o (K
M) 1TK2 TRETH D,

[3]1 1 KD#ftE n FEIZFATITHEL L2 Kh(])
AT, HIKRE WD HFHFECTHEIENR D
A% %2 CKh(J, n) &L L X, CKh(],
n) /5 CKh(J, n=2) ~OEF (b5 0
BIORGNHALOEEEBT L D) ML
7=,

(2) WFREREZ IR LA ZR (RREHEK
SFHE ) L 2011 4E 8 HICHIZEES THE
VNHOBAAREELEZONT IV —{k] ZH
L7z, ZAVUIAMZERE [ 3 RIe R D
BIREEONT Y~ ORPIIOAT »
7 LTH ANDOWSEE ZHFFL, fE L CH
W ETCEMFICLVFmEITo7 b DT
Hb, ZOETIIFDOMEESIC L AR %
WET 5,

S O HBUEREEER U RT) KDY
FAFEAMEERE (BT 12X, 3K
TR D B ARE&ICET 2 GO
fiftin Ze G doa i 2 U CTH 2, ST 002530
SATHIL, Z DS ORI CHFEE1T-> T

WAH ZANOEEEICL AR AR Z &0
T&, AFZERRBEIC S L CRWIEFMINE & 72>
7=,

for < B FWEHE OMIFE RIS GRTKR), 7Fd
BN (RIRTSRT) (kb 73y —
BRI 5, MERSCHAZRHEI L CHEN
Too BCIHOMBE L O AN G, ED XKD
AT IV DT Ta—Fndh b h, %
B OB E N HELETE, A
WTHoT-,

etk OFETRAE O A FEBIE (B KR 13,
G777 DOh T I —IZB L CREEZAT
STz, AAFFEREZ 1T FEAR I B Y T e B
WM 7T 7B T T e —FHE T
T, EBRRAEEIL S T 7 2 - 7= 51T
TERR R Z 1372, AGEREITZ 05 O B E#IL
EOEE S 27,

5. ERRERLE
(RFFEAREESE . WFSE 003 M ONHLEERFZE 12
=)

CHEssams) (R 34

(1] (&7 &» Y ) Noboru Ito, Survey and
Remarks on Viro’s definition of Khovanov
homology, RIMS Kokyuroku, Bessatsu,
B39, 2013, 9—19 ($BifktkiE) .

2] (#& %t & v ) Noboru Ito, dJones
polynomials of long virtual knots, J. Knot
Theory Ramifications, 22, 2013, 1350002,

17pp.

[8] (£#Hi® v ) Ayaka Shimizu, Noboru Ito,
The half-twisted splice operation on
reduced knot projections, J. Knot Theory
Ramifications, 21, 2012, 1250112, 10pp.

(&) Gt 1740
[1] (¥ #5#7E) A case study on WRT
invariant and Khovanov homology, Special
Topology  Seminar, Department  of
Mathematics, The George Washington
University, 2013 /£ 5 H.

[2] (FHFF#E) A case of the WRT invariant
and Khovanov homology, Knots in
Washington XXXVI, The George
Washington University, 2013 4 5 H.

[8] (FEfwaki) (%A, Khovanov A€ Y
— AP 1. Categorification 1585 2013,
HOKY:, 2013 4E 3 A.

[4] (FBfwEE) A .. Khovanov A€ ¥
— AP 2 Categorification 1584 2013,
HOKY:, 2013 4E 3 A.




[6] (FFF#RE) JHiksA.. Khovanov €1 Y
— AF4 3. Categorification 75> 2013,
FOLKF, 2013 4F 3 H.

[6] (#ifFa#47H) Noboru Ito, Introduction to
non-triviality of Gauss words, The Discrete
Mathematics Seminar, University South
Florida, 2013 4% 2 H.

(71 (#8%##1) Noboru Ito, Introduction to
Khovanov homology and Kirby moves,
Topology  Seminar, Department  of
Mathematics, The George Washington
University, 2012 4 12 H.

[8] (4% ) Noboru Ito, Khovanov
homology and Kirby moves, Knots in
Washington XXXV, The George
Washington University, 2012 4 12 H.

[9] (#BfFafkis) JHEEH-. Invariants of curves
on surfaces and knot invariants, U —<
[0V BEE 9 B A AE B R K, 2012
9 H.

[10](#8 #F 7% 7 ) Noboru Ito, On Khovanov
bicomplex and related problems, Topology
Seminar, Department of Mathematics, The
George Washington University, 2012 4% 5 H.

[11](¥A1#7##) Noboru Ito, Half-twisted splice
on reduced knot projections, Topology Seminar,
Department of Mathematics, University of

California, Santa Barbara, 20124E3 7 .[J

O[12] (R FFak )R F- . Chain homotopy maps
for Khovanov homology and finite type invariants
of nanophrases, = 2% 7 A, SNHKZF, 2011
115 .0

[13] (#AfFafkis)F R .. Chain homotopy maps
for Khovanov homology and finite type invariants
of nanophrases, )N kAR Y —¥IF— F
MR, 20114E111

0[14] {45, Remarks on nanophrases and
Jones polynomials, FAtFEONH & I —, Hk
K%, 20114104 .

[15)(#A 55818 JH ik -, Khovanov homology for

an unnormalized Witten-Reshetikhin-Turaev

invariant. 25 58 [l h AR Y — LR U Y AL
BUE R, 201148 4.

[16] Noboru Ito, Khovanov homology for an
unnormalized Witten-Reshetikhin-Turaev
invariant and 3-manifolds,Geometry of
Transformation Groups and Combinatorics, RIMS

Kyoto University, 2011456 7 .0

[17] (3R FF:#1#) Noboru Ito, A relation between
Khovanov homology and Kirby moves, Knots in
Washington XXXII, The George Washington
University, 2011454 A .

(XF) Gt )

(PE &R EEAE)
Ok Gt 1)

Ay
FE
HEFIZ -
TEEH -

FiSNe
HFEFEH B .
ERNS DR

Ok Gt )

Ay
FE
HEFIZ -
TEEH -

FiSNe
BAHFHHE
EWNS DR

(# Dfih)

e O FAE

[1] FES - FILAHL, FRES HOHO
B AEREEZTONT TV —4k], BREHEK
SLRFGHE v 8 A 2011 4FE 8 H 24 H-8 A
26 H.

PRI D — e
http://www. waseda. jp/prj—knot_quantum/i
ndex. html



R bR— DA

http://www. aoni. waseda. jp/noboru/
6. WFITALAR

(D) WFgefFs

R H (ITO NOBORU)

FRGH KRS - #5240 - Bh#
&5 10580160

(2) FFEs 184
C )

W
(3) HHENF T




