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A study on invariants for knots derived from the magnetic graph
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TR OMEEE (3230) : By using a graph diagram called a magnetic graph diagram which
1s a generalization of a knot diagram, we constructed a few new polynomial invariants for
classical and virtual knots and showed that these polynomial invariants are very useful in
classifying classical and virtual knots. Moreover, we found relationships between those
invariants and a few geometric invariants by investigating properties of their invariants.
They are important results which lead to analyze the structure of classical and virtual
knots.

SEATIRTEHA
(BHEHAL - 1)
EL R LiEESES ¢ & Fh

2008 800, 000 240, 000 1, 040, 000

2009 R 500, 000 150, 000 650, 000

2010 4R 500, 000 150, 000 650, 000

FIE 0 0 0

FE 0 0 0

ik 1, 800, 000 540, 000 2, 340, 000

BFJESYEF © FEO0A B
B E O3 E - B e - &y
F—U— F o (R, 55 O0H B

1. WFZEBRAEYS WO 5

i OV H Bilgm o EEMFFERE IR O R 045
Ths, MOHOLHMEEZZ 2 556, A
HAn-oBHER O L LTAEENDIT BN
%, BB 5 W2 TIUIRE&IIMED -
HOH AEEIZT X720, Alexander £
HAX Jones ZHEXEE X CHANIEDND
ZLETHDIN, TNOLBREOHBERORREIZ
FEH LI RENIFH D s nb ond 5,
F77, BETHRE BT RIIHTERIA LD

RFEERELTEHESRTWS, i, R~
T FRE ORI L E AR AR S
DEEZDTEAD,

FEOHZIE LESICEM 77 703 5,
MBI FENA TH-oTh, =TT 7
EEDOMBEINTH Z LT, FEOHETITH
[RL T\ e XIZIEEAHATH RO HE O
FEOMEFEICSATELZ N2 b D,
o T, MERMNROBMEE LV kT 52
ERREE L CHD 2 FERLERVED Z LN



53D,
BHTIEH LN, B 2 > OFHERMAE L,
XD KRB RHIZSEH AL &% VR
HEERTIL, BOBHEROMITEER S
DD TILRNDE WD HERI B Y LD,
DEDOX 7z &0, ZOEREOERT
HY, WEREITHT-OOEFETH D,

2. WFFEDOHW
RKWFEEDBWNEI~ T 2T 4 v 7 7T 7 %5
L CREOVH BiGm - BRSOV E BREm 2 4858, 7
BETHZLTHA,

~ T RT 4 v 7 TT 7L, ERICERTS
&, BRI 2 OTHES A BEEA L,
WHERFITF N TWDEEM ST 70 L
ThHY, WOHZIER L& TH D, Ak
WA OB LIBEES N2 A s LT
W~ T XT 4 vV T T TMNERIND, =
ITHE, INH 2007 T 7ERFED TS
2T A4 TT TSI LTS,

T XT 4T T T TEEATHLENS D
EiX, THFZERRG SO ) OB Tk~ 7=
KFHI 72 AN G ELRTH L0 T & xE
BT 27-DThHoD,
MRERREC LT~ I 2T 4 I TT 7
ZHAOVTE% - BRI TV EOHE - R
FEOBEICH T2 ZHEARLEESCH - ICESRE
ENHHLNWZHEHAARALRICESZYT, #
T BEL, ZHAREEOWE - Rz
BTH2L, SHICFDOERELEICLTHED
HOBARRE OV H O oMt o RE B oG
B Z1T S 2 &, Fiz, MOREEDOMEN )
SR GO L HROEEMHA~DOT 7 1
—F 5T HIE, HOINHEME A BT
HNLFERA A8, S 5I20%, BFoMmyE
~NGHT S Z A BT,

KR, BIRRSCISHAIE L CHEBSEZ0VER
BT, ~7 274 v 77770 &%EFNT
28 7T T DO—FTH DT —Z R
HAEE, X0 IEfIZIE, FOVE @ Kauffman
ZHNXITH YT 5 L) REZHEAAARLEEOWH
KT D,

3. WO ik

MBI ZERT 5720, K&< 250814
NI E FEh T D,

1 DIEEREEA) (BER) MIE»S 0T 7 a—
F & ERIC LIS HEAAREEOPE - 38T
bv, b 1oL, FHEHEY (R Wm
MHOT 7a—F & ERICUIZHHE - F5ET
5,

FNFNOFEEMI L TCEBGT AL LD
(2, BFEOEITRBLCIE U CHEE 9 £ < fHA
BRI EE ORI X 5,
ZOEIFEERAT A EITL Y, EBR
FER - BHREAERN O SEoHES: - B &
ML, ZNEEFNIERT 57 AT 7 &30

R, Wil d D I & MM RRE R S B ]
RN RELRDINLTHD,
BARMCIE, BEfF O SR E BT OV TH
LTV DHEEL MR & & VW THEE - IX
£ L, FOEREPLEIZ, FTLONZEUALEE
EHLTE 57, A WITERFADLIER
RIE BN DWW T [RAE DO MEE O SR AE T
HDEDOSH ATV, EBICHER - SR AR
ThHEREZ BN TN EWVWHI FIETH D,
72, WFFEEREL A E LAFZEIC K REA H 72
XIOMET 2L EbIi, FHEFMNEE, L
HELE~DBMRE I T —DFM, DV
2T bR ATV, e L osg
W, BRAHZ @ L CHFRICA R s %
AREARIR D AT L, AFZEDOHERICENTH,
FFERE R « I RITFIN B E CREEITO &
EHIT, WX EVER, web 28 AL TIAL
NEL, HE~DFETLEITI,

4. WFFERR

AWFFERE DM FE TN DN T, Eheb DI
VT RT 4T TT 7 EER LIEECE K
BEOCBICHT 28 LWSEARNE EDORH
B ERER SN ZHEAARAEEOME - FFEo
FRTH D,
UTEMEBIZZNDRERICOWTRHT D,
#wC TA virtual link polynomial and the
virtual crossing number | , [ A
multi-variable polynomial invariant for
virtual knots and links] (Z{AEFEONA IZ
KL TCEERSHAARLEREEZMHERLTZE O
Thsd, ZhbimstickunTlE, Z2HEA0R
FH 1 > & RARRE OV H O e 21 15 )
1 OThLHRBLZREBLFHFMTELZ L%
RHLTW5,

i) A multi-variable polynomial
invariant for unoriented virtual knots and
links] (XM & A o ARAEFE OB ITx L
TEHFR SN LR ZHEAREBEEMENT, W
E OV TWARVEARFE OV E 123 L TEHA
BEHARLRELZERLTZbOTHY, ZD
ZHEAOMWE & LT R EFERIC, IR AR
HPNFHMETEDZ 2R LTS, (RIAAR N
AT TE D LD Z X, (HHm7R)
FEOENZE D TRODPBHETE DL E D
ZEThHY, REARABRAERERLES A D,
w3 A link invariant dominating the
HOMFLY and the Kauffman polynomials] %,
HHARFEOCROZHEAARLEELZ A LT
REEEER/BLEZDOTHY, ~T 2T 4>
7T 7 EAN LI ECTHMREOE
DEZHAAREL BN —ICEIRTE D L
ERLIEARCEREOD DGR LS TND,
R [ Link polynomials derived from
magnetic graphs) 1%, HHAREOH D%
HAAREED | DOPLBR L 72 5 ZHAAE &
R LTS D TH D, MRS D



&, R ENTEZETHO & AR OE o
SZEARE R L B D ME - Rz > T
%, TNz, ZOZHEAAEFEMICHZET
1%, BOE OEIZOWTH 228N G
NHAREEEREWEEbN S, BaERND,
AHIFZ2 A RE AR 1 2 O FAR DRI A ik
LD ZLIXTERNST-, SHOMETH
5.

5. ERRERLE
(RFFEAREEE . WFSE 0 $H3 M ONHLEERF 2234 12
X TR

UdesEamsc) (BE 1244

@D Yasuyuki Miyazawa, A distance for
diagrams of a knot, Topology and Its
Applications, ZaeA, FIRlH

@ Yasuyuki Miyazawa, Gordian distance
and polynomial invariants, Journal of
Knot Theory and Its Ramifications, %t
e, FlH

® Takahiro Nishiyama, Two applications
of  Coulomb  wave  functions in
hydrodynamics, FUHL K FEERMEHT I ZE T
iwgthk T4 7 — XM . )L
oy R 250 ), AHie L, FORIHR

@ Yasuyuki Miyazawa, A link invariant
dominating the HOMFLY and the Kauffman
polynomials, Journal of Knot Theory
and Its Ramifications, &#HA, Vol. 19,
2010, 1507-1533

® Yoshihisa Sato, The necessary
condition on the fiber—sum
decomposability of genus—2 Lefschetz

fibrations, Osaka Journal of
Mathematics, & #t A, Vo.47, 2010,
949-963.

® Yasuyuki Mivazawa, Link polynomials
derived from magnetic graphs, Topology
and Its Applications, ZZA, Vol. 157,
2010, 228-246

(@ Yasuyuki Miyazawa, Knots with a
trivial coefficient polynomial,
Kyungpook Mathematical Journal, #THt
A, Vol.49, 2009, 801-809.

Yasuyuki Miyazawa, A virtual link
polynomial and the virtual crossing
number, Journal of Knot Theory and Its
Ramifications, #@ef, Vol.18, 2009,
605-623.

©® Yasuyuki Miyazawa, A multi-variable
polynomial invariant for unoriented
virtual knots and links, Journal of
Knot Theory and Its Ramifications, #
Wi, Vol.18, 2009, 625-649.

Yasuyuki Miyazawa, A multi-variable
polynomial invariant for virtual

knots and 1inks, Journal of Knot Theory
and Its Ramifications, #&#tA, Vol. 17,
2008, 1311-1326

Yoshifumi Ando, Cobordisms of maps
with singularities of given class,
Algebraic and Geometric Topology, %t
#tA, Vol.8, 2008, 1989-2029.
Yoshihisa Sato, 2-spheres of square -1
and the geography of genus—2

Lefschetz fibrations, Journal of
Mathematical Sciences, The University
of Tokyo, #& #t 7, Vol.15, 2008,
461-491.

(F2FE] GHofh)

)

Yasuyuki Miyazawa, A distance for
diagrams of a knot,
Conference Japan—Mexico on Topology
and Tts Applications, 2010 4 10 H 1
H, Colima, Mexico

Yasuyuki Miyazawa, The structure of
the HOMFLY polynomial and admissible
values, E-KOOK Seminar 2010, 2010 4F 8
A 27 H, KRBz KY:, KBk
Yoshihisa Sato, An  attempt to
introduce the notion of Iitaka—Kodaira
dimensions into Lefshetz fibrations,
Branched Coverings, Degenerations,
and Releted Topics 2010, 201043 H 8
H, KBRS

VeREIF /N, The canonical classes and
the geography of non—minimal Lefschetz
fibrations, 4&ICd hAa T —, 2010
1 H 208, KERT IR

e B /T, Knots with two trivial
coefficient polynomials, HILFEONH
T I —, 2009410 A 18 H, IWET /v
W, g

VERELT /N, FERR/N Lefschetz HRZE[M DL
W, 2 0 0 9FE I AT RE
SFbEx, 2009429 H 25 H, KFRKF, K
153

Yasuyuki Miyazawa, Knots with a
trivial coefficient polynomial, The
first KOOK-TAPU Joint Seminar (TOP
Seminar) on Knot Theory and Related
Topics, 2009 4 8 A 18 H, KBRifizvz K
7, KR

Yasuyuki Miyazawa, Gordian distance
and polynomial invariants, The b5th
East Asian School of Knots and Related
Topics, 2009 4 1 A 13 H, BNEH X
b, w&E

Yasuyuki Miyazawa, H(2)-unknotting
number of a knot, Intelligence of Low
Dimensional Topo—logy 2008 and the
Extended KOOK Seminar, 2008 & 10 A 8

International




H, REHNZRY:, KBk
(] (GFo )

(PEZE R EEAE)
ORI G o 1)
OBfsiRIL (G0 1)

(& Dfth)
A ANV 2L

6. AFIERERR

(D) WFgEfFRE

B BT (MIYAZAWA  YASUYUKI)
A RS« REEBRBE L2EAF 78R} - B
W7eE %5 60263761

(2) WrZe sy a3

Ve 47/ (SATO  YOSHIHISA)
JUNTFERT: - KEFEBEE® L5PE - #B%
e 5« 90231349

(H21 — H22 : S#HERFZRE)

ZZRE B 3C (ANDO  YOSHIFUMI)

(LA RS« KEFEBTEE TR 9E R, - 2%
WFgeE 35 - 80001840

(H20 — H21 : #EEFZRE)

PEL 5L (NISHIVAMA  TAKAHIRO)
AR« KREFFREL TP 5E R - UEHE?
W85 - 60333241

(3) ELEEMF

/e 3EEL (KOMIYA  KATSUHIRO)
K« KREEBEH T 20508 - B
FgE 85 © 00034744




