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m:za»58 % un)anoﬁinﬁ opel‘a'ﬁms I

oA Ty 12
( Katura Mf\/aza)ci)

Knot Ko 1283 local move Tt K, #4185 FY %,
Ko 05 K, Ao &1t 13 homotopy he: S'— S v ug 3
DAL hometepy Te o TELELT A=
[ (R, e) ] xeS!, ¢eT} € S*»I 11 K, C S%0
t K, C S3x| &4 immersed ahhu)qs in ST 7% 3,
- Bn AT emloec)cling TRAOHN, BEITMHET B2X
EERYBC Y T 4-med P o embedded annulus 12 7% 3,
22T 4-mSd B o surface o ME BT 3 EEEEA O
2¢. K K o E 5\7& B4R e wed 3 21 K, ¢

K & STgnature CEEIT 31z 13:20 B3I IWALIT D D .
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1 Rochlin’s genus theotemn @ relative version

Thl L[Vire ] [ Gilmer]
M*%  closed oriented 4 -mid
lg‘*: 4 - ball fe 1 knot in 9B%
1l X= M* intB* <« properly embedded
oriented Surface F & 13,7113,
S=CF 9F]eH,(X,aX) o 8BS m T &
YtaH By % RAXE R NBELT B,

mo2 ol | }5}: - 6(X) +6(1%)} < 4, (X)+ i (F)
MmN EFEE poh ors
/%CTPZ‘J S0 4 68y | S AalX) + L (F)
P
E?E (1) 5? X 2o &> LEH TN D Trstram @ 1>-s}gmtwu,

2= exp(2mix Fz;] ). V= knot o Seidert
motrix Y LK c# 5f>(7%) I3 Hermitian 734/

(O -2)V +a-2)V" o signatune,
p=2o0r* &, = ih%q sighatu ¢ 7
C H<,
(2) X=B%t o2y K5 nErgs
| Speky] £ L (F) 1L & 3,
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(3) OX=¢, 9F =B ntd  6(R)or 6p(R) =0T
2¢ . BFF 1 (4 Rochlin’s genus theo rem Ccf
[¥RIER3) KEALSED, 23y 2RI
Rochlin’s 9enys +th o relative veasion Ci) A D
(4) P Gilmer 13 251 -1k, FNOX 4 link RZ
Ata T LT}, (Murasug; - Tristram £ 2 o 163& )

9 Sifjnafw n F ik

C¥R) 18 F4Kp 12Xt L local move #™ &£ L T
3 BlEPo ThIE R N T # move T Siana’rw\,e NFAL EEFHBLLH I,

| | P | .
E_l”_ofgé Ko—f———a Ko (#Pmove & 1 R3ET) X7,
[FR] © TH R fei, py (KD & B (KD x
B 3¢ 0o TE A 93
p=2arcd G (k)= SCK)TACKH] =2

p Ao e
P2 Bk = Cp(K)+ Cplka] $2

,E:?’; #’unl:noﬁmg operatien R, =24 v %3
H-move » —15) X F |24 - SCK)+SCKa<2

Path move (& =0t 423 #=move o —13Y,
Y.t ISCK) -6k =2

NI #—unknoﬁmg @pemﬁon C paﬁl move
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D signating mﬁl{"fﬁﬁ.‘f&‘ 14, &2 L Murakami]
E\/\/Bn@] L. T Seifeat swifaw TANTER DS H
T 5,
Proof of Prep2
SxI oMzt S| s SofPFmE NEAN D L 3
D TH, A= KoxI eand,
M2 S 1 V(UR') 27 2-handle Ry 13 $%¢)

N TEAMEE [: o-fmmmg T 573

HPmove & 3¢ 7

&Pt
S

[¥F1o Fig2 4R F &510 322 BA o knot X LT/

/
/ |
3 //>\ &
/\‘Kox{ /\

I¢
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3Ems A MYx S™S = nr (B B,
@r3 Tl vz, M > 9B U - QR
hodktm A0 IBT= K, c 9B1
AN 3BY = -K' Ca8* B3,
S=[A, A1 e Hy (M, M) 12 p< bl & 4K
¥-3 =2 @ (f)),
7% ALt o anc T 9A o components E245<tn g
5, Xte M- ms N(7) D A-int N(7) ¢ &<
X% > S*% S int B*
oD = K, #-K' in 9B%

DD = Q(IDKDCK/)
DI Thl B AE2 137 Prep2 #ME5H B, P

Twisﬁn_cj o0t p- sighatine NHEThIE

Aoz EC o 3T . Ly L0251, 2o Litherland

Lk BEBA 05 AKET B3,
Th 3 £ & trividd knot == Lk (K, L)=w ¢ i3

[Litherland 1 0 1233 = - Dehn surgery 9 PER K, #5715 52

knot & K, €3, FE# p oA WEHYF 3
¢ %
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2| 2
(4 2F)277w —sgn M = SpcK) + Gplka | <1,
P |

w A (BE At ST E3 G &G

1: RALF AN B XTI
L}% Th 3 % Thlt branched covering Space 1 6-Si3nqnwe
theorem SHO TEEAAG 3 x v 5 PATP (AP LT 3,
R Thla b % twisting 12 FRSZ0 Y AN BI:R:
T X 3AfET. Thi & B 0T twisting X Signature 0
Rt s Th3afF@E &Y BH<Z. T 1T,
Th3 o Zrlz |
M (CU33)213 ( |l zZ2 92 4> w=2>m\c3
Mo e Ko 0 (%% p-sighature €31-0 7).

coboerdant ¢ g & O,

3. #- unknoﬁmvc, number 4% 1 T & knot

[¥R] < FEPA & (T it A5 vz 3 X500, 4F -move
[ unkhoﬁing operation T & 3, PlfoPZ A5 Wfb‘é L5
1T pa KEC B Y #r—move n W% » P—sigmaﬂmﬂ 4)79"46
tAECR Y D3, L. T EL5 N knot o #P-unknotting
number 1 B3 pri>n Tl 7Ta< ¢ t>‘a7\3€ b op o
WTHIRABAELHE D, 2l CALH L S0

T % Mﬂknoﬂinﬂ numbe» 2T B z;“[i] N knot " ® 32 ¢ T,
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29 # _move  Av un]:lnoﬁmj operotion THIEHT H
ST

Prop 5 Vprime po#M 13 wnknotling opevation T#3,

) % #P Y I I _T:r___}
I pP=2oYXEld T -move Id T||12 ;:

24 o< umknoﬁfnﬁ operation, &-7 p:oddx

i3,

5T,
—_—— A~ .
, —_—— any
—

X.t -8 WX

3

:H"F ‘—-—>-, 2/@ L (#P‘MO\/@
i Vg Bl P — ST - B
ZIT Ve #-move | 31 < & 1 kp T 1 E;

SN B (x)ETT,
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RRR LR xeBhtd, p:odd o *
—> - —7— _.t{—-—-— +

N Crossing change 95 —7 m 7V
28 o #- move = FERTEZ 0T, #P i
uy\knoﬁ}‘nﬂ operation €M A 3 T I3 (k) EFE 30 &)

> ~
—~ Fer N O
# pF
#f’l
N
e
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et TBo &3 A —Q"TWiSJFCCj doubled knot ¥ 93.

=5

PFO_’EG HE o #H- un}cnoﬂmﬁ number |3 11 %
NPy PHT 2 T B,
P@{, #P pove | @ < B & trivial knet 12 <F
2 (¢ .
(znx# ‘f(ﬁlp)(o) =0) nT, f# RO
# P unknoﬁma number = 2 or |,
T= 17 x93 k347 s 155MD,

#F #P #7

4k — 0 — k —— #R
[¥RI Esre EM0T Prpyp ,,(0) =0 & TT.
pt2o & (g IR b0 1T &) |

Pz Poup(0) + QR+ G (RER) =0

L B(R) = Pp(R#T)=0%0T ﬁ%#&(o):@,
p=2 Y ILEFEL (D X))

| —6b<P<E B o> P=0 mod8
P =0 X.T EicRULSiK Pegp(0) =0,
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P
Prop2 & R#R >0 rfEde |G (F4k)| <2
L, T 6p o tpstak 1z &9 |Gyl =0,1, LAHL
B3 3EqaC Cp(R)=-2 4307 TH o

1% | R#% 0o BF 0 unknofting number 2.
). Lo iR o keypoint T 0,k [ 1EILS
t 4RR%1E(F 0 B3R 0T kETD D,
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