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# unknotting number %31 Td % composite knot 3FFET 5 Z LA ST 5. T O
72 TIEFFIZ composite knot DMK F-D bridge index 25 n(n: 3 or even integer) TH % & 9 7%
knot DREKICBIT 25 R 2N T 2

1 Introduction.

knot diagram K O—#izKX 1 O Xk 912287 % local move % crossing change & \»9).
crossing change (¥ unknotting operation Tdh 5. 7, K 5 trivial knot %2135 DI 7%
crossing change DHIF D f/ME unknotting number & W\ u(K) & &7,

\ Crossmg change
N\ /

1: crossing change

1.1 Theorem ([4]). u(K)=17%56¥K i prime TH 2.

Bl 21X, trefoil knot XX 2 D & 912 1 [H]D crossing change T trivial knot 127 5. L7235 T,
trefoil knot ( prime TH % & b2

Crossmg change

2 u(K) = 1 P

knot diagram K O—#%zX 3 D X 9 I T 5 local move Z A move &> ([3]). A move
I3 unknotting operation TH 5. 7z, K 25 trivial knot %152 DIZHE % A move DEED
w/ME%Z A unknotting number &\ ua(K) EFEL. HIZIE, K4 D X 91T trefoil knot 1
1[H[D A move T trivial knot 1272 5.

1.2  Question. wua(K)=1%561F K I prime T®H % »?



BHED & 25 upa(K) =1 %723 & 9 7% composite knot 325> TE ST, KfiFkTEDO—
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3: A move

move — O

4 up(K) = 1 OB

1.3 Definition ([2]). knot diagram K ®—#%[X 5 D X 9 IZZHT % local move %
# move &9 . # move IE unknotting operation TH 5. F7z, K 2*5 trivial knot 2152 DI
¥ e # move DB DE/IMEZ # unknotting number &\ uy(K) EFHS. HIZIEF, X6
D & 91T trefoil knot 1% 1 [B]D # move T trivial knot 127 5.
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6: uy(K) = 1 O

1.4 Question. wuy(K)=1%56I3 K I prime TH % 1?7

FEfIE 2 Background IZFL#E T 5.

2 Background.

2.1 Theorem ([6]). K % trefoil knot, J, % C(4,2n) £ T 5. ZDL X,
uy(KiJ,) =1Tdh 5.



Proof. X7 XV, KtJ, 12T trefoil knot & C(4,2n) D7 ¥ F,37 L)V 4 O h D57
T 52 ET—EHOD # move T trivial knot 1275 Z Wb 5. £z, J, IE, Conway
polynomial IZ Xk D& n THRZLZFEOHTH L Z L3005
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7 u(KgJ,) =1

RIZ, # move IZBIL T, AI6N TV A HEFELMERT 5. £7, —MD # move THT % local
move ZHi T 5. (1) 287 Lbis 4 0 D 3—[HD # move TIHHT 5. (2) N7 LIV ERIZT
FF LV 5 0D DB—[D # move T8 DL IR 3 VNNITKS. (3) T LG 2AKD
arc & HEEZ arc 23—[H[D # move T 2 U\ﬂ/&b 2% 5. (4) TV F 87 L)V 4 DR D 3D #
move CTA 7Y v kLT trefoil knot IZ&TET 5.
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8: —M[D # move THHLT % local move



2.2 Definition ([2]). K, K’ % oriented knot £ § 5. K 706 K' %152 DICh8i 7 #
move DA DE/IMEZ # gordian distance & \2\», dg(K, K" EFL. £7,K' D trivial
knot 75 5, d%(K, Q) = uy(K) TH 3.

2.3 Theorem ([2]). K, K' % oriented knot &7 5.

d5(K,K') =1 %513 Arf(K)# Arf(K’) TH 5.

B Z1F, 5 EHS 5 LT D prime knot (22T, —[H]D # move TED X I IZBLT D0 %
912 ¥ L D7, trefoil knot & 5y 1&—[ID (1) T trivial knot I27% 5. £/, ZNZEND Arf A
BRI THEIEDMWHERTES. 5 T AfAEEN0TH S 05, —HD # move Tl trivial
knot 127 6L I E3b 5. FEE 5y 13—[RID # move T trefoil knot > X 44 127 5.
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% Arf(5;)=1
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Arf(31)=1 E@ﬂ} Q Arf(0)=0
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9: df(K,K') =1 Ofl

3 Main Theorem.

Main theorem IZ2WTZ#/19 5. Main theorem 1% 2.1 THS+ L 72 Theorem % X O LR L 72
Theorem & 7% 5.

3.1 Theorem. n#% 3 FIIMEELETS. (1), (2) 2T &I % knot DIERELE J,,
Joyoo iy dpyon & Ky, Koyoo o Ky, oo SHET 5.

(1) J, & K, & n-bridge knot TH 5.

(2) ug(JptKy) =1 (p,g=1,2,...) TH 3.

3) ug(J,) = L, ug(K,) =2 TH 3.

SEFA. n =2,3,4 DEEERICE R L T IZ U ®IC Theorem 3.1 (3) 2R T 5. X 10, 11 X
D Jp 138 n TN T Lbis 4 D) OEITIC local move (1) Z—[Ifid & trivial knot 1272 5. K,



138 n T7 Y F 37 LILis 4 O D) DEBTIC local move (4) Z—[lftid & A 7Y v b ST trefoil
knot 127 %. XKIZ, local move (1) Z—[Hlffi§ & trivial knot 172 5.

n=2. J,3C(-4,2p—1), K, 13 C(4,-2q) TH%. (K10 L&) J, &£ K, DTFTDORHE
DMEFTERE>TVE. 2070 FOVRDIZBLTJ, T 7L L RDRY THSH, K, Tl
TYFRILNEORD THS. KIZ J, 12T Conway polynomial Zffi9) &, % p THZE 5 Z
ENbh 5. K, 122w T Conway polynomial Zffi9 &, & ¢ THRE 2 I Lbb.

n=3. J,& K,ZX10 TXIT/xRJIHEDH IC‘%Z:. Jp, 13 Montesinos knot TdH 5.

Jp=M(ri,re,m3) B = g, = il r3 = —% THs. £7, J, & Conway
polynomial @ 2 XDREDIE p TREZ I LD 5. K, 3 EOEZIET v F 87 Lk 4 0
DThHs. £, TOETIEg+1, —¢, ¢, —¢q—1 00D TH 5. K, I3 Jones polynomial DK
Ko q THRED b5, £72, J, 13 Conway polynomial Zfli9) &% p THRZ S I L
bbb, J, & K, 13 3bridge LFTH 2 Z L1 knot 22T % &5, 2 bridge knot 72 &
2-fold branched covering 77 lens space (272 523 J, 1372 5 72\>DT, J, ¥ 2 bridge knot Tlid 7%
VW 2T J, 1 3 bridge knot Tdh 5. K, 1 Kinoshita-Terasaka knot TH 5.
Kinoshita-Terasaka knot |3 Alexander polynomial 231 X725 2 EDYHI ST 5 DT 3 bridge
PETH2 b5, WAIZ K, Z 3 bridge knot TdH 5.

n=4. J, ¢ K, 3X11 TRJEHTHS. £55 b Conway polynomial Zffi9) &4 p, ¢ T
Rz e0bn 5. K11 D EOFZIZOVT J,, K, £5 56 b trefoil knot O “H7 — 7L TH
%. X T trefoil knot /& 2 bridge TH 2D T, “HD 7T —7NMITT 5T LT J, & K, & 4 bridge
127 % . trefoil knot D5 & = bridge knot ICID BZ 2 2 LI2k D (1) zili7=d J, & K, Z1F
LTENTES. 72, n D4 D LOMBEBDES bridge index DIRIE L Schubert DGR %9 .
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10: 2,3 bridge knot
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11: 4 bridge knot

4 Proof of The Theorem.
SElEn =2 ODRDIEHZ#Z 2 TWw (.

4.1 Lemma. 12D EHICTVFRNF LIV 4 0RD—ED # move TA7Y v ML
T4, -29) 175 5.
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12: Lemma

Proof.
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13: Lemma DilEH

Proof of Main Theorem (n=2). Lemma k9 J, i&—FI®D # move T7 ¥ F/87 L
ABEAVRYICES. koTK, D L0400 DEADIEET 2. 202 LT J 4K, 13IFETFT
trivial knot 127% 5.

14: Main theorem Dk

Lemma (2T J, 13—[D # move TT ¥ F 87 LV 4 00D IZZ%5 L) IEo7. ZFl
En =212V TRLEN3LITHMNLIEn=2,3,4D J, 3T XT—[AD # move T? v F 3
FZU N4 DRI S DTRD Theorem 235 X 5.

4.2 Theorem. n,m% 3 £73MEHLET 2. (1), (2) Wi/ X9 % knot DIREATE
Jisdayeo i Ty & Ky, Koy Ky, ... DEET 3.

(1) J, I n-bridge knot TH 5. K, I& m-bridge knot TdH 5.

(2) up(JptKy) =1 (p,g=1,2,...) TH 5.



(3) up(y) =1, up(K,) =2 TH 5.

Proof. n=2, m=4DtE%E2 5.
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15: Theorem DiikHH
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