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a(ejyfb(v, z) Se%p/\t cinclles » BB
FAURKIL A F—F (Knzuaki Kobayastiv)

0. Larsduction
LB U Lo bratd wndex , b(LD), £ L o diagram T o
Se?gmi cnches 28 s(L) LT Ro b » RIEHEEE
) O

2 (LwlY1) L& ouoited fink e L, T2La1-
o ouontzd dialyuw?, £3 3. b(L)EL o braid index, s(T)
510 Se%ylfc}/w@u e ¥ 3. = L(L)-—-%s(ﬁ).

v,z) 2 oly, ¥ -7 %%1 M 3 2 %H Tones % R
Xt ¥ 3,

) L»xBRR fwst = hLiv,2)=1

) i, LlsloR1 50 XX Eod<cHLg & bz,
7HY, oIPATHE-FL Tw 3L 2R 35 o elnitzd
Links e $3 = Vv'R,-vR_==2F,

1
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,
\ X > C =
L, L- Lo

H. Menton M1 15 v s )43 Yoo REBL dajvﬁ, L Lo I AExh9
R ER, (D), %L T o(L) FoalaYRe R L e

272 ( H. Meitor, (M1) ﬁ_aujvﬂ_, ﬁ-%vﬂ. % &=V )E]
F 3 R(v,2) o BlyREL e it otk e ¥ 3o
= S(D)-(s()-1D) g Q_aﬁjv’&é R- dgjv < S(T)+(s(T)-1)

L:‘itﬁiﬂUkL®4'7wc@ﬁﬁmm

ABL 7@ Eo Mot 0 FELEFA L T hn Lk
9 Mj/wvb o Bri< % o S@‘%mt mo&d@ﬁzﬁ\'ﬁa@jk 3 o
EEZ 3. Y wwhp Wb B o B K ) braid ondex
ha 3.

v 1=15)3 3P o neducod degnee , t-dago P, &

1:%?9'!1 =Ui~ﬁujuﬂ)— (L-degoB) < Z%H7 3.

Eo Maten 0 B < b 5 T Mdogp € 2(s(D)-1) #% %
h3. .z Segﬁyvt cndosy o WoB T ER H 321 £ o
TN ET 3 AT hEE wEis 2.

AL tdigy Bo= 2(s(T)- 1) KL

S [-dagy Pl = 2(T)—(s(T)-1) #

2
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fi-degy B = E(L)+(s(D)=1) #emiL

T % silonted Link diagram & L G (71 Gr) zlno
o B oronlid coded graph b5 3 (onlenled coded grapht
Lz K] K] 5R8B) ATl =6
GarvGe. HeEWEER G0 edgss W T Qr—code , A+~
codo b b-—codo THIFExRF o WWM&W
p\%f@ﬁxdﬂ’: ovented c&dedj/m&bﬁ 42%;1: M D (?/zafvpL 3
ES RN

Fh 777G vt TF™a-7fE)oR-L, R-T meuves
BOBF B]o -1 momes " L F A v & =2 G1F R-neduced =
H3EwDo

K-T < D as ——>//>)évét > »

R-L i —0e , X% —>»

| o
K-IL fz= o a+ 2.
a+ > 4 A
b+ " \ 4 |

X2 G=6Ggy XFGa-obxirbis ﬁgpfimit)“ W G
R-neduced , $+ £ G=Gox ¥ G ot 23 dz?ue 19 TBE
PR S GriF Rneduced , &= GasV Gus (BB F)NE) o
e xir boop & degreo Lo TBE T iz Roroduced
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2B B\ 4 BEfR
/51 () é i TVR) g = (}@%m@)
3 Va3

A+ GT

2

N A = o, -
Plzna-) =Y (L) + D" vy
=0

Sy =l L
() E(aﬂa+)=\)l”<v >+_Z_OD1 V2 (= 1)
L - .

2) P(nds)=»"Pln-24+) + vzP((n-1)4+) (mz=2)

e, T (E(’néa-) >:<\)z \)zjq-i( ? )
Pen-1)8s | o Ao

Fltk P(nd-)=V2P((n-2)4-)~1"2 P((n-14-)

5 T (P(ﬂ%-) >=<—v“‘z v*z)”“i<—1‘ )
P(en-ve-) L o) &

R ’el:-p{p,j,)gtzﬂaﬂ;)?—lﬂ"'l , ﬁ—dagyﬁ(mm):—i
t-dogy Plaman) = om ’QL-"iéjv Plana-)=-1, ﬁ—deng(ma—)
=—(2n+) | t—dag,;?(i’)’l&—)=i”ﬂ ~ 7% s(T) =2n 4.
< 2(s(T)=1)=2(2m=1) ©)ok *Q—Azgvf('néﬂ =N+,
L~ degy Plnbe) =m-t 'R——dszpéfnﬁ-)z—(n—-/)) f~dag, P(
mé-)=—(m+1) - T = ﬂlﬁjy?(%gt)= 2. =¥ s(T)=2,
B Y-dogy Plnde) =2(s(D)=1) A= FY @977 7%
— Lk dingpom o Seifod cucles o BriRy 93 F A
b#3 ey 57eb> Lk diagroam 9 S@%ﬁfc&&&s

s Az Nz 2 o a—}f’i#gg 27uv3AELFRTHI T

4‘
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o B#2 %) Poslm(ximgaﬁi&)w M?MFPZW%\
@?%mtwwﬁu BEEXTw 3 FEwibh 3o

TR L. 6% sumtid Lok diagram To 7757 e 53,
G=Gey X i Gy t’&m/é\-cd)edgzo w\“wu-ei%u-c%%(
it > T GrER-neduced ) = Il—iag\;?:__-—z(s(l_) ), EEL
mu;%mmmm% vd)B—’iS@%o/;t
cncdes o Bty

T2 TER-neductd orlomted positive (nespnegative)
aammatm Liagramn £33 £ s(D) sTrRT3 Lk
LoAR 7o Fosubueémwp Maam) W?ﬁi 9 Sel-
foct cncdos Bl Lz v d. Flaka EEEA 3 20
© T e Roneducod nriomtad. postive aﬁmmt;?ouw
I I s(ﬁ)=c(t)+\~(£~ujuh)

@ T R-nmduced orlonitad megative ammu?w%v
R — S(’E):Cﬁ—aug,,ﬂ)ﬂ— (1)

H. Moiton TM2] 5 Loced braid = 15U B » 3682 545«
w3,
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51, BEF o2 6f

(_&M/W\a,i ‘/T@Q’)a’/%{%’?fﬁjj}é‘%ﬁ—}_ 52<X’¢"?@)

Eo 57 GrRBELRVY.

(). AT oTRE 9 oELr 40 k
(i)

-
=GR T HAF bk >N E 0L EL D

ng EAX o7 a0% s #X £ 102, V&), ElG),R(&)E
BrGoTBE o BA, Wo kA, ST& 0B A L ¥3,
Gt Eo 250 8BBLTY 3 ET 3 44V(6G)<24Eg)
A#R(E) € 24E(&) F®7 77 = KT 344 57— o 8IB & )

2 = #VI&)-+#E(6)+#R(&) € T+E(G) - +E() + T4E(&) =0
s F B AL < BB E N,

Lemma 2. G oy &) & orianted ook diagrom T (s
T ) o257 43, RoJZ29E5A0m5%E A0 EFsis
S —ctat/mrf%quw%f TR, AEEH X LEBR
O Seddoik cnclea 2B FAIER 2§D TH 3,

D) G olmo code w183 =Bibh 3 AL s Az 4y 2
=
a) ///>—§+—4 6 — 2 &
(i @fi{iﬁ& G —> 2e &
(i) G—>2 ¢ &

6
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() ¢ X

~@-— _— a+ CH'
b &t |

7 \li
7 i !

() e 6o cutedge = ()= (T)+1, s(L)=s(T)+1

) R-T mwve S(T)=2(T), s(T)=s(TH+2

(i) R-T aeve ¢(O)=C(T), s(T)=s(T)

(V) R meve &(T)=¢(T), s(T)=s(TH+2.

V) R-T mowe C(T)=2(T), s(L)=s(T)H+2

@ &G 03 o code Bz B b 3 RINSFEA TSI, £ o

H-W) oFlc+e—eAh ket os®)—W & 3,

OpeF E(T)=C(T)~1, s(T)=s(T)H+1

(/=) =5 v oiF Eo(i)—(v) £BIL.

TR (HeWrELzE, erv&G o wl ecl,azf?ﬁ‘ 5 R-1
mvve REFEIMNZL2o 0 bds 0o BRI R -7 v 3. Te
FHERFT IRLEo Tl o bk eREEr 3 E 1 £ Y
T EGTH3IE O Lk EES. -, OY-WrHE L
FG 5 G A o BT Reidomestor meve < 3R LT 3 0
Y T e T amblont isotepic e 30 REIIX X 580 K01
Y YL 2. G oMo code AT b o b5 Se:{aimo&
w6 o TBE R XTI LT U BG4 o 08 FA LI E ) A

™y
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Lewma2 6,4, T, 1% lomma2 /LU e F 3.
L dogy = =(T)- (51D~ 1) -dego P = 2(TY+(=(10-1)
AT LZuwDdEeEFT 3, 532y 23 (()—Ww),0)~-
WY 5 dowma2 o FILE B ol Ttw £33 )
) f-deq, Py, = I dog, P = &(T)=(=(T)-)
%—dzﬁv%f—ﬁ—dzjv&/ = D)+ (s()—1)—2 .
dn Qvi@jv?tzQ‘dzjVPt/ = S(D)—(s(T)-+2
K-daguﬂ,=ﬁ~dzgy?t/= (D) +(s(T)—1)—2.
(i) £-dogy P = L-deg, Prr = ST~ (s(T)-1)
Q—dzg\)?t = Rdegu Ty = E(D)+ (s(D)-1)
(W, V) o3 (H B LER BRI -
0y ﬁ—atej,;Pt = Loleg, P = &(D)=(s(D)-N + 2
fi-degy P = Rmdeg, Py =E(T)+ (=(T)-)
Wy R—d;zj),?t = K-dgjv Prr =T (0)=(s(T)—)+2.
%-dﬁgv?t = ﬁ-i&jy?ﬁ’ =(T)+(s(T)-1)-2.
Gy ﬂ-—dnjv?t = Q—dpj,,Pt/ = ()= (s(T)-1)
Q"‘dﬂjy?m = \?v—alegp?t/ = (D) +(s(T)— 1)
(WY, (VY o Bk (Y eFIUFERAR.
. 2EBR Jones § ARG ambioid sslopy invaniant
<53%F ¢ lowma2 0 SEEH 2 h 3.
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T321 o2EBl (DG =Gy 2B ot D 7 G o nuslulion
BIE 3 (A) multi-edges o BB ER 2 & Crossing CL\M%@ e
smwQAMZ AT w %uxﬁh'»eia,as o%pa 1 be code 2 FF o
simgle edge #° 2L 13 w ARFELFEY 3 -

4
/z;é@ @

g o,
N /,@ %%Q@; e  2Se
£+ g\, L oy,

(84 ©xw kEPIE t-mav'tir-z@(t)—n*@ﬂ%? z v 3 braud,
BAE). >~ 0 BIERG AT 0 mulli-edgesBpATiTrn > &
nosolulion. o bottowt- mpd ©iF bi—code B35 = ;;mrlamk
EBE 0 nEK3 T 7 (SEAB Y5 ) 9 dpoud umion
b3 3. o E DR T oNBEERPA) T 7 BEG LT 3.

B) G150 BETE v Y lomwmal 2 Lo w F
REEB. DG cut edge BH 5 () REW 3AF 0 TRE #9
3,0DS=G =¥ BT 1 o= FRarH3. Ob Lt
edge #v $H % & bomma 2G) & [awmsmw L‘—qu?tg
2(s(T))—1) it L BN 3ZATFoTBE RS> £ lowmaz
W),00 & Lommas G0V k) Y—degu P, < 2(s(T)-1) (Dt
LG = B85 e < F Lowma 2 V) & Dommaz @) ¥ Y

1
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t-dog, By <2(s(Ti)—1) 4. 7 ko mesbilion < wdﬂgy?b
==2(s(T)—1) . 70 B bamdy (F bottew—~ mwdtg/mf
2 \ﬁéﬁx/%ﬂ’lé‘% 5 BEH R 7 57 £ A3 bramch 0o
3.0 Lo A et - Twald bk Lo o Reneduced.
Mgﬂmﬁ)(‘21077"‘7'71?’MDU>T_€J3‘E¢\;7$% EL A
7)) =¥ LT {&ujf:_o:ién—r)r—2(s(fo)~i) PR L
Lzw3o Lo naelulionicibel T
P ivzw U _V)ﬁ -1 b lT B

h R e (L
EELL(i=12,--

—

v )k BAD oA et S bottem— med

ool ﬁwugu‘c Ls &Ly (?m G oG )N 1R 5 fos\dl'da
oeaing change v 5 (8] o smwg w451 > TBIEY 3
LIRELTuDe Lodn S kv zBhfo EBofFtesg
SHLA YT Rl B3 0 m(XEL) 0 A K LT w 2
Ho<odz. £, ¢ Q—dejuﬁ., b 2 378113 (;a/mz&w}
FREL1E L @w(agvﬁ_ =Y 2 SIét?)E]{I-@ Kw RET 9
bromdy <3 ), % = o bottem— wedt Tiwial ke 975>
¥ R-neduced © % > ¢ ——wwim #V(&) (=) ti
B A= ouj\;ﬂ_cn%z 7 Camw@@mz(‘ FEL B . BEE (M0,
M) & multi-edge o pyr=¥ 3 R4 9 acbiBionss & 5
f— dogo FL= (e tar - +mp) + (#70(6) - 1)
R dogy B = (Lt flar - o p) = (#V(&) -1)

<.

|0
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3 t-dogyPL= 28V~ 1) = 2(s(T)—1) #7x h3.
@) G=6Ga- o8 TE&miidsnd cuotrd Lk
dzaf/zm r LT EL0AToNREs EFB AT
“t s oniented fonk WM 33, Tl o munen
mage Y9 Lla 755 &l 0% 0 code dA T4+,
.t Brelv,z2)=Ri>l2) vx.< = dogu P = 1)
(Q—dlj F), L-degy o v = EOx (hdagyPey) LR
C-degy, B, = (R-dogubr) = (= Ox(-degy Fe )+ (£- mjv?@)
= - &Z\;F}_l —:2(5(1‘:‘)—1)— 2(s(T)—1) n

4§’l2. YR 9 513 %ﬁ 19 nwfa\,—ezi%ae 1< l“ﬂ? % /%C’)"\E IF —JJ(;"(
= «y\%—&@%%%i Lzw2. Bkl o swentid Lok
o(x,a.j/wl/m/ Corsowx@scsxs hzw 3+ 3,

Tk - dogpP=8, L-degytl=4

€+g+ e, T {b\d.eapa_=‘f‘ —F S(l:)='é(-4
) 3

\{\“—-daj,)?[_ < 2(6(t)—l>_

#2722 2 5E8H. (I) L ¢ R-veduced sriomtsd Fosiﬁ'ute
a,U'M/nﬂ/tlmj p[(laj/zwm., IERN 5 t ) c&dez %wfﬁér/&" 61':6'61-
g (‘/afeaég«e'bét sTwiw e REELTE w. B) 7| B. @4

EFIC G 9 neasluilion BERZ. ﬁ%gLDM—M@WQ
i\
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b LT szﬂwfﬁz Z/mf‘-fx e hiiad geapl o union e 3.
Lemma 2 (1) 9 & F% 545 - T R-reduced qraph 518 3. G
Yo §0 BT 7 ET 3 Gk cubedge 9 73 v s&w{;ﬁa?ﬂaf&
e Tiviad ?l&bfa o umon T o code FART by
B)#2F Lo G oRFENASEH G L H<. GrAb)
B wr 57 (BB e&E, 2 v3) B lemmalic $, T
Mg 200 9pho T o NBd. URKr20TBE D 2
@RE W3 9THEXH 3. )G =BT eAH ()9 BHET
b o nosslultion 8575 v Gaic lomma 2(1) o B¥s 247 7
&, pirtrg G5 13 Lomma 20) o & £4573
W G ). WoBeREET. Y

! Vo rwobulien BSR4 LTl

G A .//> T et bwma2 (0 o W EAR

v, G ko)L FIL By B

o &+ 3, B)oBREFHACH ¥ L3
,/% %@ roasbibion, BT v, Goi=is

&z’ﬂw’ 61_3 ﬂwm/m& 2 (v) 9 ?‘—H‘%*‘E{fj’f}\ b -
’ @.\, '@+ Yp’-i-
b+ w/\v GrElL Tt b ks A ER)

z/ Z\'7 RBE. 20 —/10"52"& bsttom — msdt
&, a*i ‘:“f Link, o Tiial Lonk = 73 3 Y238
S W ) R, 'bﬁv-&& fw»ﬂa, o Kveduced,

2



v /G—‘\\ 9.

Lz % ) érz e\‘%
&
A b/ \e+ 3/%& o Bow T IF %ugv& -
Z SO+ (s(D)-1), Q—dazv?x,, =

]
o0

mk ()= (s(T)—1) » KL L T w
3. ko resbulion 1= & w 71
39 Y RT57 0333 2h 2 3. 4- @gy?b—”(Lb) (s(T2)
- (=2e03) (T mywp&ér 1nr$sme)
riREY 3k ﬁ*otej\)?t" = S(C)—(s(TN-1) FIFes LAT
» r0ssing (,vawa,a e smovthing ¥ Ly code o H[TF 1 b
30T TFRL d)%’ﬁiﬂﬁmﬂ%bl—’]t‘ <
[ VZ HOI (”_';V)%‘—l TS
fie, T L-degu *Es'thg‘ij 2B, EBREZFTSHL
FER L AT kv kot Q—Aej,;?t,'—‘—M(bdagVPf;rz)
»Q,—al.eﬂyPC’3+l)_ — % eL)=C(T)+2=2(Ty)+1, s(T)=
s(Ta)=s(Ts) Ew i I- ”fﬁgvptf S(T-(s(T)-1) (i=2ex
3) 535 fdego = E(T)-(s(T)-1) #KZL. %= < ko
noaolulion, 1= 8w T G2 Lomma 2 0),00) 0 BFs 0o -EF|w ¢
bottsw— msct Giipial Lok <BIEF 3 broamch o m s
L-dego Po = (D)~ (s(TI-D) K25 3. RHEALT, 8
13
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oK CEEPEREEREER b ﬁw@gu% =Z(T)—(s(T)-1)
KRELF 3. AT o/RIE» 5 {;og‘d’/»@ diagrom n & B FE
A EE vt Moten o B2 E Y (D)= €(t)+1—(ﬁ—dej,ﬂ.)
— (D)1= (degoPl) = = < e(®) T DR ERE 4L
T oll) & nduced allornaling dingrame o M <Hod e 2
Y1 e Mol 0 FEEr o s EE 3y
(D) & Lo/ 9 pstive diagram s s%wt cncles ¥ o
D5 <R B HEbLT.

@ G=Ge. o8 Jomma 2 [T) W £ Loroma 3 W)
b Mooy, o F =, &-dagu& < (T)+ (s(D)-1). 5 2= &
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(k] Kobayaeb, K, ooz e T B EY 35 BR T Heoe
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(K Kobayasti, K, Coded graphl o oriontid Liks and.

Hm% FW“Q ? ﬂya/f/vfa/z in Moo Hollanmd Math .

14



121

)

Studics “ Topotogy and Compalon Scionce
(M0 Moitor, H, © Sednt. cireloa and £l polynonials ”
[M:] o Uoced raid napresodatives fon a Lok
wndd fo 2-variable polypomiol.” 15 appear
[(Mu] Mwm,w.g/i, K, “ Jones FW@& and dnaoical
C/emdped’f&/wo i Bmesl fgwrg ¥ 1 wppear
O] Yoamada, S, © The minimal numben 8 Sefet cireles
epuals the braid tndex g a Link., Lo appear




