ooooboooao

624 0 1987 0 137-156 137

Doubly TwisTed knot o "sliceness’s AR

%7‘(37\% ARE] E)-:VZ.E ( Akio Yamada )
‘/?\K ‘f“g $£7$11%7< ( Yukio Matsumoto )

¢l . AR
9 759p7°L7°)0 F (83 2R L)0F 2 A Casson
£ C.McA. Gordon 13 Casson- Goroon T EE & & 131

IENGFRELHBENL T, Rnot o) sliceness AR L I,
y < Iz Q—br\‘ol@e Rnet 1202, S0 FEBE31E T3
YL ) ZALERK L, B35t 3% h 5 Twist

RnoT ¢ 183 knot Ky (tez) 270> slice (2453
N (ie. WORB AR Smooth TFRE 1L 32 ) 22T LIE,

t full TwisTs

ﬁ&%::;mza“, Twist knot K2 slice 1231 Haod
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tRAFII, t=0 312 TH3. (&K,
"EEYIzSlice  t 3z, 4t = L ru oy BE L
H3eITHI. ITIE, knot Kol slice 23 3
vz, Ko Seifent forum w8t ¥4 o4 TR TIEZ
T3 Zer$H3)

T2 Rnet @B 1z52 S 3HIc, §3FLRETE
FITLTVRLNBETIZ e, —Fnknot 0F 5K
2V, LOFLE B ENE I3 3T 108 F3 00 £
BN A e 3, £<3ncerH 3 EFE 2 —brm{ge
knot o Casson - Gorpon T ZE € @2 122t B33 72"

) AR LTY . 2-bridge knoU 0 &I&RDRTNIZ 1)
C Cpasson - Gorpon TEE Z%’f%i.’i 32 213, ko
TwisT KnoTIZ2H 2L 23 I N TNEDLDIZE RS,
2271, Casson - GorpDoON O3 )[I?th 1943 Z tl’:;
-2 Doubiy TwisTed knot o sliceness % T L g
> =L, Doubly twisted knot eld, Tlp& 75

KnoT 2 v 2°H 3.

~=S full twisls

Stxo0 s teZ

T -4ull TwisTg

2
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L/fi?i_ 1. 2T 9 DOuble twisled kneT ’7"" slice 0) =)
NLEF+TFFIE Is-t)l =1 753, (s=1 955
Casson - GorponN o Twist knoT 2T 3 TR e % L5
h3.)

R<A25h2 035 512 (H Schubent, Math. Zeit €5,
1956 ) T AEEC—E (1<p) 10545 M3 ERNE DI
Q-bn‘dae knot 3 33, F7ah3

= y (Ci>o7

CEGERERL 2, (Feildv=4013)TFTRANSL >k
knot 2 %5 230733,

—C, Crossings -C,

@oss.‘ngs
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EARBER [C ¢ .l 23d”T 3 knot %

Kc,czn-cy
23 EI3v 092 -brdge knot &3 Telzlgd. 3
3. FE113EI 20 2-bridge knol 0 sliceness 0 ik
TA e 3T 32 e ¥ 3,

-G C,,C, €Z

f.
KC‘Cl = L\C/‘,\//\/\/) ) LATF C,CL 13 RSTA
i
2785233

@ ¢, -¢, |\ =2

@ C,Gurer ek |[5-F|=1

@  Keac, '3 ribbon knot 2233, (ie S 2,
g\‘gf}tn 5 “ ribbon Singu'ar‘f‘é” LA I k73 VARE
13 3.)

@  Kee, 13 slice knot 27 3.

T2 GRS a3, Ko, k2O ZRIZBIE.
1
2,

A2 FVT o =2t,C, =25 LRITIY, T o

T ey AN RFENBANE S ) 3. MTFTTE205L8] & 7 3.

4
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32, T2 20ER (D 3@=0>@® 0%H5)
D=>@&3ALs >, Bl, ¢\, v L RS, K,

L2 >y 0553 LUnk i2B5-2 033502, C,G 13
vt @B el 281 T @nEZTL.

@Q=@t73> RoWBRI-2E5F3. FEHIEL T H3.

i@ Kee, = =Kee = K (—K i3 Kangiar)

2~ "Lz,‘Cg .

C@ﬁﬁ?ﬁl:& D, C‘2>C1 y L24d . 42276 =C+2
£33, (0 132 EMRILETREL 2, Ko 1T TFTR oG
31z bano\ﬁjlj‘g.

-

® o T

LR o REP £ agatE L ARIRT 3 ¢, ARt RBABR £ L
< Bq%mﬂ?ﬁﬂ\h#i ¢ h3. LT ZORIR I CARAL

Mronz, Kee, 13 ribbon knet 275 3. B H@=G)

5
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‘:&T‘:§ ER 139212 Fox MN3EMALZ w3 . (R.H Fox,

A Quick Trip 'T\nr‘ouj'h Knot Theor‘g , lopolegy of 3-

manifolds and RelaTed Tepics, Proceeol(né s of the

1961 Topology Institule , Ed. by M.K.Fort, Jr. 0 15)
B=>@BBE<HE25h 2 13,

§3 }*”EI}ZZ nIEH (@ = D » 2545 )
Ei220 @ > QO LEMT 5213, 2-bridge knot 12 -

WTAIbRT 3% 530 BELH B30T, 3T %¥h bLE
Faf(TH5.

WMTF LTkl K=Keue & 35, Tb6 Kiz
TR E 7 7?-=[C;,~--,.Cu] (2 Hi>T A 2-19)’:6(;6 knot T&H
ArTBE. prgia BitF Ll THL,

o kL3 |

K slice = b 1z Foi
Y 32 LA FL R TiaB. 2 brdje knot K 2w IREEIIC

slice T“pamsi’, pa £ %t L7245 (511 202)
loddaKimztT A=lp v EFLei T 5.
e Kz THEIYIZ slice TP 3 KoY slice v 7424
DIT, YD IS BE L, L oS3 EIRPE26, LT

pIETELY b K (ZPRE LT 3E 5 dEbH 35,

6
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sl Bix € EELEE 7, CAssoN- GORDON it

LB RnEER T-FH 3.

K ' o slice
m: Lo FEIBI
X . 1z# (order) m % 1% > 1542 ( character )
Tabs5 X H (Lpg) —>{zec|#"=1] EFme Zik
(( LpgirL: 22T, Ko =® 5hEE 7 I-

s 5> T VA, )

=  Jo(k,x)| <1
22T a(K,X) 17 CASSON-GoRpON o E

(RFEZ2ETHAE.

NP RS E

Cobordism of classical knots (1975 )
YOS T LT7Y SRR LNT ES, RoFpi-{ &
LSO T (. %

A la Recherche de la Topo’o?'{e Ferdue (Eb AT | T o

=32 Ko T), L GuiLiou - A. MARIN %

Birkhduser , 1986 .

DTG, CoTgXE 1T (P4 F T s 2 VAL

RoucIN ( Poxaun) 1= 87 b h7-¢n T, § AT

7
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RoHLIN o #4jz ¢ TEX YRk 257,
2 T2 Du 3té de chez Rohlin
X I Le ¢8té de Casson
Z23 55 %A, Casson -~ GORDON #» LFZDTHEX 1T 25 T3P
DPIEI~ITT ImHREE S A T 5.
[%Z 1 Marcel PROUS‘T , A la Recherche du Temps Perdu
(kbhrgisrbtr), €78, 19/7~ 27,
Z 1% DbDu c0té de chez Swann ( X7 > 5 m%”\j/\

%ET_E Le cbté de Guermantes (T Tfor)

ST, LiEDEFRBTFETCH BN, I slice THB
;jﬁKﬂ“#/Zfﬂ~7/:/ﬁ-i£hf:23, 5 Xz i< o
77, L 30 a(K,X) 24£brnt ok, x)| >1 7
gler/;f slice Ty 20b T HFIE T35 Ly ZLiz
HTEA» T, AL (TT(T B S IFT *7/~ 9/5‘»\, T slice-
ness N HETIEZ LTl 75 TeN7g0n,

S EIIT (T € CASSON ~GoRpoN 1T £72 2% X &
FOHMELISZLTE, Thihs, 51X ¢ L meL
AL nE DI BT
Tk, x*) = 4 {area & (nr, By int A (nr, %’-)f

(o<r<m)
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Y EL DUl TEE, LS T A (x,9)
Ib
-2 n= Py “hrI,
A(x, 3)
Alx, 3) 11 (0,0),(x,0), X 4) & (g0 | (x,0)

TRE L TBE3Z@aF 5P L,
avea AX,4) 1T % op @FF E, intdx,§) (2 A Y) Hr
16 F.5 (integer point . X BIR ¢ § BHF ¢ £~ B T8 3
F3%E) nl@¥ s *NnEhnFEpPT.BL, o LaontEF
5/¢f@f$£0/77ﬁz,mw%% Y 7y B G iz
;:jd)’ff/r $o1730N, RE TBAEI~ 7710,

?(”a T8N Mo BIET 5B P, ~pltl v il

K. slice
n i FEBK

= 4 areaA(hr,%) — }htA('n'”,Lmt)/ <1 (o<r<m)

YWy syt A, E ST,

K(C,i~.;c‘,;m,r):= 4 {areaA(nr, ﬂl«) ~ it A (nr, %)}

53 BETIE ( RAER, £ L [ 8, <uimr)] > L

3 L R L EEEEr, Kz slice T7 v,k BERL3

SR E. GG m, F A B BRI Y (T
33

52 vhhiz, d(c, - co;mr) ol 3 FEILGTHE T

7
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Y NI ENFETPA.

CasgoN~- GoRDON ¥ ET2 o /975 F 5 X T T,

e 1

a Hewlett = Packard calculator T T ZoFXE
FTIHE( A v i NT OB, HBFE AR EHLBES IS
YT 072U BAERT THESL, EAKIER 7
it To 7T LATBE HP-65 (& -5 P 722K 12 E5)
THhH->TALMEZSH B,

K2t hlet 726 Hewlett - Packard 725 € » &£ Fr(
CTBT TLBELNE BRIBFRI2DIHCT § o 7t
$I77%> T HARLcA, Vi HET4s7 3.5 3 273
L THIZEB G5, 0 E Ll B THIE,
5(24,'/2; 17, r) o IBI1T V=1(,2, -, & (=777 Wil

-7 -1 =~/ =3 =7 =23 > -5
Y4 A, r=9, - (6 1=/ (T3 F(24,/2; 17, I7T-F) ¢
BB IR, C el $ANDLR §(i2,24; 17,F)
NI rsA, 8 (=ALT HEIT

-3 /2 3 9 s 9 7
L7 g, =¥ C24,02,07, F) (ISr<&) 1= Eik 538 (
At nis /i T B30, INELE AAB,
220, (p REITCE > T %o FoFEz 227X

£5. 37, BaZE® A, ELy o pliao ith 2 1

10
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. &r
. ] (nr, '_')
ar — m
A(nr, m) .
=2, G;=I2 : //
m=5 y=2 NLE //. . . .
.
(0,0) = em— (nr, o)

—E?-‘}sw‘“, pr §i3E8irEFT Nr<p THZ>ES L, Z
n BB Z@¥ 04l y=£~x (0<X<nr) o E£i: #F+.L
GRLAG. R, ZAFRo £HFLEE T ST —do
EAK Lo EZR st Th 5. B, $pKFE s LLI
h>r) RETPIEEEITII, Yot 34 ELF L Z@AF &
NDEFHZ L LB, Tabb, BdElofFFL1R (712
Esxfom E¥5 %, JW- Fip B Lo L1277 £
TExshAY ALY, BT »TRE (nr,0) 12771713 ZHBF51H
(~hARE G AL LD, £ 5ThiT, hbono EFZHY%
NEG -WEGITL I, ZoZBF o A¥iz BEAE TX 2
Ao Frs %69 e HIob bbb, £.7, ZHF ob
B oareasOn, By v tAr, E) v 0 gy, smic.r E
ANV oMo IzZEA L Tbbir ¢h3. T bt BE S
4., 7- Tffl’:\—;:m\"f\ CRFE BRI e &5 Ty FIT T
<Arvad>leit T, FPBRIEISE» TH5 (T &),

oYt AiTHT L, Fi3 f,;rw%@ T hT BH %

11
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I 1~ &, TCEIAM 32T HAEZ Lr THhhExN 3.
Yhtvin, SoBWEMITT 341 s B35, 37

AT o @ o 15 (717
__‘L“M

area A((nr n
2m

CH =
Chy, W p(=A%) 2 BT HEH L, daressnr, H)
T8 »H 5. — A, }nTA(hr,%—y) »E & 1T 3&»7,:/?:; i, o
WP 1~ 2HFEnEL L THLLN, MLt F ENTITEL
TTHALN B2 6, 4 ShrAex ZI@ERLTE. 2L
T TR (nr,0) ok B ’Z’Aj; BN Brb, 4IE3h

?l’

T 1 e7%h. [>T 4imtalnr AR R

(

(]

Flc,~ coimr) R GETCH3 (S, T §#0 A3 ¢
~EE&. Wi15»r i 3 £W ),

—

SRz
: n-i .
int A(hr,:fnr :; H;fj +-nr2——l+2Ll'%J + i—*
r FAEPLLTIHAHE, 227
Lu_( = .max{ Ue‘Z} r< 0(}
Th A, U 1, izesir o xEE U] TE,L IATOL
EDUIED T4 L 75 (v AT, |
[ul = min{vezZ | vzu}
VEHEAEREE +hE e 2L, KE. IversoN & Ex (7

Wi Th 5, Lul iz ;%L;Eﬁ ( floor function) , Ful iz ~ # 8%

12
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B (ceiling function) L of 1T, BAEH €% tﬂ’fﬂw Zer ik
TE 45BN E L5124, TETH Y, lulelul @z
LA I L ( TR T B EBREL T G,
L2881 D.E. KNUTH , The Art of Compufer Projramming ;

Péiya - TARTAN - Woops', Notes on Introductory Combinatorics .
'y RiesedE ST, —32L 390 05<< B LM ]
YEB T3 RYN o0l U] £ OFEn EFFTHA.

8 T, CAsson- GorDON o TH X (71T, intA("r,%) ¢ £74
Nt EFb L ERTESIN TGN, Etor XL T HBFE
N, ME LR AN THETEIT LA LTEE ShB. %
1 doubly twisted knet 774 b5 L=2 241> T,
Lz £220 82 707 54 1R ATIE (7. %o (7,
Ao T bt 4545 &30~ Nrsaxs KA 442> N7T 14
(~STHE A 3B £ 5 (75330 T, [Tt »B2LTTH ¢33
FTFEB 7T L sy Lt CIZLELEITE, —Wo (&, C) i 7T
L, p=CC+ | D ¥FFZRI »FEBE miz, L5588
LB S9, Ynomop —>—2127F 0 T, r=( 2% r=m-|{
3T (o TEILEIETH 2L, 74 5 X 6 TTEIFN T E56
FTEAXBRBLhFEHLITTH A,

B2, ¢ C.>0 7;57{’.‘;3‘93 (¢,,C.) DL 1= 5 T

Y(ci,ca:m.r) 354E | - TH B2, 2p X §=¢,17

13



Pt L& 0. ik o A 7, iﬁ}ﬁiﬂ%o‘)ﬁ‘}.:‘?.ml/@ﬁ
s fK by FIT XEEBIFIL LnE FE b THIT- b I3
x=1,2,~,nr=1 1217 YAhLE A T >3, #ido jh X
—E’—z\" {1 t9 L3 GEThix, JEEN AL - hEHFE 2
Bz R AL FIonTE L S T2 A B T 74 0

e L ANITHAE, Ta4bG

w [SF |
-l ey l’m‘J - ~ (.TJ
ZF‘—J = <hr_l_lﬂ)=(nr—|)ﬂ — k|
s L P ;z:l ?J 1MJ Z J
y T LA L THE TS 5. @l 213 CG=/[o nkE
2L o HE B L L 00 S =B

i3 EApAAAT LEGL D Bl TIE LT A,
(c.Cati1) ¢

\ ; i p!
J<7l?/r5£ —_— = = . 9 T
3 ?' ) Ci 4+ N T H),

(<9< ‘%E < §=C ThH3rsL FENI J_%J = ¢y ThE > T
nr-i i s i )
(8 - ool - £ (L)

v s B g KT, T L3 5 . Xz

V(e cimr) = 2(’(’.cz+l|)czr‘ _{ z(c.;:ﬂ)r _ '} (2 l_%[J . l)

o S5 (55101)

y 3 ATiEE. NI FD Tt W B 1 FESE S R

14
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BY O3 ERINHENELALITI ) T, § ofEN &

BIBT BT hITBECEchrmo TH 5.

MET HE» B> "nT, G L @ =0 »iEid
I~ 98355 . Tab5, ¢ k Ci3vBF5nre 3z,
Kee, | slice = (¢ —caf=2 & 57 7.

I7, 52 TN knot o gEp Hl T B A= Y,
C, >0 42 Ca20 & (T &<, &8I C,2C, & (T £,
Sk X

CjZ C, C, = L5—1 > (/—/’)2 (v cicop0 7 £ >1 )
YA Cy >l T HE. Co=L 760"

0 (L—=< )=/ 9 d=/[ L7757 (F 26 JI5/

Co 2 4+

Y7 A, s T

$1556. Wiz, mzs Lo FEWE L 75X, 2o

TS ATt @=0 o TEHIt HEZE.

G,—=¢, >2 = {(c,c,; m, 1"2:—’-)> 1

15
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%’I, Lo BEABEE m(230 i237(CT, 2o 58 i1

Brp5e( L1 5terrs meFH B 5 = LiiEE).

SREIZEHLFS L B or= B s (T

nety (Crem-1)" C.czon -1 (2 ch<m DN

2m?
+ 2¢, ch(_émﬁ-i)K C.z(”) I)J - J)

¥(a, o im

HAENLIEB, 220, Colm-1) 5 2m T 27 59 %
as Ziriy

y(c , ca;m, 22 &= 2(cm+i)a+ C(n=) +2m
s 9’)‘ /

2 )= 2m2

Y72 A, T NT Qo =R B M T7EeEXD b TEEIT
TR N §
<, - <
ThE. o Tft i1 ERPL, §FrJELT FILIEE F 5
o i=il, Bbimdz ¢l o a o BEIBL % L T N7 1 v s,
a=m L1 4)AG. A6, Gl=g)a me i

FrENPLTHE T A=m+l IZ2FITBE 3 1IN

- 2 . . 2
Flc ¢, m 7"")'; (Co=C;)(m=i) =2 5 2(m=1)—2

2 2m? 2m?

>1 ¢'mz3)

Yoo Yo lht Trig 3FmDTEA2TEon T, TEH
» 2T 5.

16
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§4 < v, BEE N HEE

S IELEITIT , R MEESNTEL N B

EIR3, Cuy A BHE L E |, K, im>500 7

2 @D, @, 3 17 AIETFE.

@ (¢, cy)e { (l,=2) (=i,2),(2,-1),(-2,1),
(5,~2), (=5 2), (2,-5),(~2,5) }

@ Ke ¢, 13 ribbon knot 75 5.
©, Kees 1T slice knot TH45.

WT, ZIE3 o FEH % fil vz oA 727 .
(O=>®@) ¢=1,¢G=-2 n¢t3
) (unkno‘t)

C— iC2=~2 J)XQ

COYNENEE

(Q=20) ¢ Conbni<ve —FITIBET B
Ke
tEbhn, 3, K ey, = —Kee, 5325, ¢, >0,

~Kee, 336, ColT 1IBEXTH B (T —HIfE

lc(

17
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C.< 0 & L T £,

o LI, TRIT C BT FHB L T3 L,

Ao LR TFUAERIZIATI Seifert 1739 17

., ‘
=L

A= .
2

° -z

v 7y,
[ 1112 Si\éh&'h“"e.] i= Sign (~A+AT’) - 2

L5323, Ko, 2 slice 745187, %o [H1 signature J 1z

Or 745137 0% 5 (K. MURASUGT, Trans.AMS /17 (1765)).

> T, Kecg 2 slice 53845, iz T8 53 =g

BB, 4T, o £5is (T Seifert 7731 £ F'bh 3 &

(~C2)x (=C2) » 73

S-t o o
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alliy

AN EN

[ #91 signature ] = 2+ ¢,
Y7 b . Kee, 12 slice 53¢ 42 (T 300, 55
Co=-2 TH3. L2534
HT@I~F7 7 <

Kc,,-g_ = Kci~i,2

ThE2G, S1 TEAT

e

. A Ke, -2 Keu1, 2
CASSON -~ GoRDON o (EH# 12

i

£9, ¢~ C #¢riz 4 7T4bHL C, = 235 5i% 3.
5.

BIF2 v EFE3 1289, Kee, (¢, Ca € Z) A4V
slice Y 713 IA T r tEE I EE N B, =0 #2711
Ca=0C 746103 Kecy i7 unknot 7053 L it 22F( T

B T LI Y, R L3Iz B,

Keyey 25 slice 17 %4370 X B+ H5F417
RN ) 3 W) 3G NKETI L T-H 3,
(1) ¢, =0 3Fi3 Cp,=20
W ¢ ,Coi3 B BT [ —Ci| =2

W) (e, €4 ,~2), -1,2), (2,-1), (-2, 1),

(5,-2),(-5,2),(2,-5) (-2,5) } |

19
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FE> T, BETR1 € gy t »N ZHE5 0846 3T 67
2 e Iz

5 5.

\\

I h

SnlBsE KFI-THEFTEZ 6 2457, C,>0 525 C2>0
N ¥ 3 ic

[¢,=cl =2 & [d(c. ca;mrr)]=| (o<f<m)
NRLETE THB58 3 FM o ELXI2 FEIFE 13-
~2 7Dk 756F, FEMN» 48 v 77 5 I~

= L pys BB T B

2
Y WO R, TTEL AT T 0k s B (L7 755 h~
N THE FTrH, 2 ELTIN (. m, ) 3 ED
FURARE, FFEMBI- 5 B HAHSALFE5% T 3 X Br L FLL
KAt THILFTLA5.

War A, 2-bridse knot 2B ( T 12, CAssoN-GORDON
NTEZH 49 ¢t DHico Bhr FZE 17 BFLINT
DL, Yo feW L H~NE it ) #84 F73FF
BnFtBiT FNTIANSLK TN LD THY, %o
2o TTREM I Hip 73 FFLE RIEFTETH 55 .

<§1,2 % /t\)
$3,4,5 L B

20



