L > XZERD simple (1,1)-knot B 55 NSREOD —KED7IEE
p <1200 DL Y AZEFOFMTIHESND, A= 2DFREOT—E@EICDOWT

HA F—
FHAS BPPATOI 5L B2 F
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Definition 1.1.

o LY XZER L(p,q) & unknot D p/q-surgery EE&ZET B. (p/q € Q)

o Y ZREOD—XE, K CY ZBUBr93.
=, KCY Dpsurgery (peZ) EY,(K) &$3.
o H\(Y,(K)) =7/pZ DR—HBDTT [K] = k %& dual class LFEX.

CDCE, LTFHmDILD.

Lemma 1.1.
k % dual class £ 9 3. L(p,q) = Yp(K) 5, k2 = qmodp—c\az%.

|
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Definition 1.2.

L > ZXZE/ L(p, q) DFEE 1 D Heegaard splitting Z& D, ED 2 DD meridian disk Z D;(i =0,1) &
T3. ZOE D, ORICEDHAFNT: arc K; ICDWVWT,

oD; N K; = 0K;

EHTODEEZS. L(p, q) DFEVE K D simple (1,1)-knot &Ik, TDLS%H Ky & K; D union
ELTHESNBBUBEDIZWVS.
&7z, dual class B k T3 simple (1,1)-knot IF—BICEED, EhE K, &h<.

Vo
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L > X%/ L(p, q) @ simple (1,1)-knot K, D, HIEHEFMICE > THREQAS—HRAHLESNS.

Lemma 1.2 &b, 53 FREOQD—KEAZ Y, £T5.
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Theorem 2.1. [Berge]

53 @ double primitive knot @, H3EHFMIIL VXL THS. £/, REHNSNTVWBL VY XZE
IO B IZL2 T double primitive knot T#H 3 .

Berge F48 [1]
SEADITRTOL > XZERFMIE double primitive knot DHTH S .

Theorem 2.2.[Berge]

L > XZER® simple (1,1)-knot DFHTT S2 ICHRBFMHICDOWVWT, 10 DELHEETS.

—DBIC Greene IZ& 2T, ZDHEH simple (1,1)-knot DFMIT S3 ICHRZBDLTTH S LHEA
ahi.

Tauchi (University of Tsukuba)
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-, AT ic&kn,

L > XZERD simple (1,1)-knot DFHTT X(2,3,5) ICARBZFMICDOWVT, 20 DENEFET S.

—DBIC Caudell IC& 2T, TDREH simple (1,1)-knot DFMIT £(2,3,5) ICRZBDETTHBI L
SRS N,

LY XZERD K, h 58503 R EQS—HEOH FF 3)
o (2,25 +1,2(2s+ 1) £ 1)
e 3(2,3,6n+1)
o WS OH DTS TZHE

Question.

L > XZEED simple (1,1)-knot DFMICEL > THESNZHREOS—IKMAICIF, MICEDLS K
HOHHENZDH.

Tauchi (University of Tsukuba)
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e )\ Casson REE
o Y, :simple (1,1)-knot K, OB T —>FHih 585N 3 FREOY—KE

e k . dual class

Main Theorem 1.

p <1200 DL > XL/ L(p, k) D K, DFEMHSEBEND, \= 2Z2HLTHREOQOS KA Y, x
3RD 8 DDHTHS.

o %(2,3,11) , %(2,3,13), %(2,5,7), %(3,4,5)

° G{{_Qv _B}a {3a 2}7 (07 2)} ’ G{{27 3}7 {_27 _7}7 (_2a _1)}
« OW(0,6) , OW(0,7)

Tauchi (University of Tsukuba) Homology sphere by lens sp. surgery. December 25, 2023
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o X(x,y,2) I A 7T MREOQS—IKE
e D& SHBIZIMSE/ESNZZHEE G{{a1,a2},{b1,b2}, (c1,c2)} LRY.

ay by

OO
= ]

o TRID & 5% Kirby diagram TRENZZHkEZ W (1L,k), WT (k) & F3. Ffo, COBHKE
IEAVND FTHHER 4 RTERETHS.

2
S/

W=, k) w*(l, k)

Tauchi (University of Tsukuba) Homology sphere by lens sp. surgery. December 25, 2023
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Main Theorem 2.

UTOREQAS—KE Y, 2183, LY XTHDFMDME (p, k) DENEETS. EL 140
T5IC, ThS5DOREOC—EKAEICIE double primitive knot BEEL , EDEDBEFEMHLSL VX
ZERIDERELESNDS.

e 2(2,3,11) , £(2,3,13) , %(2,5,7) , %(3,4,5)
® G{{_27 _B}a{3a2}a(0’2)} ’ G{{2a3}7{_27_7}7(_2a_1)}

$(2,3,11),%(2,3,13) IK2WTIE, BT B Ic& > TERBENESNTED, ZOBREEBNT 3.

Tauchi (University of Tsukuba) Homology sphere by lens sp. surgery. December 25, 2023
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$(2,3,11), £(2,3,13) 2183 (p, k) DR 3!

P I [x]
450% + 350+ 7 5 +2 | 55024450 +9 50+ 2
6602 + 210 + 2 60+1 || 7802 +270+2 60+ 1
9142 4514 + 7 T0+2 | 105624616+ 9 70+ 2
9142 41030 +29 | 70+4 || 10502 +121¢+35 | 70+ 4
22002 + 790 + 7 116 +2 || 26462 +97¢ +9 11042
22002 + 1190+ 16 | 110+ 3 || 26402 + 1450 +20 | 114+ 3
26402 + 400 + 2 12041 || 31202 + 566 + 2 12041
2640% + 840 + 7 12042 || 3122 +108¢+9 | 120 +2
26407 + 2240 + 47 | 120+ 5 || 31202 + 256/ + 53 | 120 +5

Tauchi (University of Tsukuba) Homology sphere by lens sp. surgery. December 25, 2023
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9002 4270 +2 | 45047 || 5402 +330+5 270+ 8
9002 4+ 630 + 11 | 450 + 16 || 54¢? + 210 + 2 270+ 5
T82 +4T0+7 | 13044 | 6602 +610+14 | 11445
7802 + 830 +22 | 130+ 7 || 662 +49(+9 114+ 4
5502 4490 +11 | 11445 || 912 +57¢+9 130+ 4
5502439047 | 1144+4 || 9142 +99¢+27 | 130+7
4602 +270+4 | 230 +7 | 10602 +29¢+2 | 53047
4602 +1904+2 | 230+5 || 10602 + 770+ 14 | 53¢+ 19
151 9 173 9

416 15 484 15

Tauchi (University of Tsukuba) Homology sphere by lens sp. surgery. December 25, 2023
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(3,4,5) 2183 (p, k) DERIK

D ‘ k ‘ p/q:[a,b,c,...] ‘
6002 4+ 9¢ 12041 | [3,2,¢,-2,1,—¢,—4]
6002 4 7¢ 15041 3,0,3, 27 -3
6002 +170+1 | 15042 6236 -3
15202 4490+ 4 | 190+ 3 ,3 —0,—4,—5,/)
]

2400% 4 16¢ 24041 | [2,-2 £,2, —3,2, 4, 3]
2400% +360+1 | 240+2 | [2,-2,0,3,2,3,—(, —4]
8602+ 370 +4 | 43¢+9 | [2,—¢,—3,3,—4,/)
8602 + 490+ 7 | 430+ 12 | [2,—¢,—4,3,-3,/)

=
[—4
3
15202 + 650+ 7 | 19¢+4 | [3,3,—(,—5,—4,/
[
[
[
[

Tauchi (University of Tsukuba) Homology sphere by lens sp. surgery. December 25, 2023



$(2,5,7) 2183 (p, k) DERLK

’ D ‘ k ‘ p/q=la,b,c,..] ‘
3502 + 2140+ 3 0+ 2 3,2, ¢, —7,¢]

11762 + 370+ 3 1304+2 | [2,—4,—£,3,—4,/]
11702+ 890+ 17 | 130+5 | [2,—4,(,—4,3, (]

20402 + 490 + 3 170+2 | [2,-2,2,—4,—2,1,-5,/]
5102 + 250+ 3 170+4 | [-3,-¢,1,-2,—6,/)
20402 + 1210+ 18 | 174+ 5 | [2,-2,2,—¢,—6,—3,/]
5142 4430+ 9 170+7 | [-3, 5,1, —5,-3,/)
28002 + 24¢ 200 +1 | [2,-3,¢,3,3,—¢,—5]
28002 + 60/ + 3 200 + 2 [2, —3,—4,2,-5,-2,/,2]
28002 +256¢ +59 | 200 +9 | [2,-3,—(,2,2, 2,6, -5
920% +330+3 23044 | [—4, 53,2, —4. /]

920% + 790 4+ 17 230+ 10 | [—4,4,—4,2,3,—/]

Tauchi (University of Tsukuba) Homology sphere by lens sp. surgery. December 25, 2023
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G{{-2,-3},{3,2},(0,2)} 183 (p, k) DERI%

’ D ‘ k ‘ p/q =la,b,c,..] ‘
6902 +370+5 | 230+6 | [-3,—£,2,4,-3,/]
6902 + 550 +11 | 23¢+9 | [-3,—(,1,-2,3,—2./]
420% + 5¢ 14041 | [-3,4,2,-3, 4,2

8502 +410+5 | 170+4 | [3,2,—¢,—2,2,—3,/)
8502 + 610+ 11 | 170+6 | [3,2,—¢,—3,2,—2,/)

[
[
[
4202 +190+2 | 140+ 3 | [-3,—4,1,-3,—-2,4,2]
[
[

G{{2,3},{-2,-7},(-2,-1)} 2183 (p, k) DERK

’ D ‘ k ‘ p/q =la,b,c,...] ‘
| 302 +5¢ | 100+1 [ [3,6,-5,-£,2] |

Tauchi (University of Tsukuba) Homology sphere by lens sp. surgery. December 25, 2023
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ERENESNED o7 (p, k) DI (p < 1200)

| 2(2,3,11) [ £(2,3,13) | £(2,5,7) | £(3,4,5) |

(15,103) | (15,122) | (23,190) | (21,181)
(17,134) | (17,155) | (27,263) | (23,142)
(19,166) | (19,195) (27,76)
(21,205) | (21,236) (29,127)
| G{{-2,-3},{3,2},(0,2)} | aW(0,6) | oW —(0,7) |
(23,112) (19,84) | (22,85) | (15,43)
(23,155) (21,101) | (25,111) | (19,55)
(33,322) (25,146) | (28,179)
(37,290) (20,192) | (33,94)
(33,194) | (37,141)
(37,159) | (37,208)

Tauchi (University of Tsukuba)

Homology sphere by lens sp. surgery.
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Conjecture 2.1.

LY X%/ L(p, k) D K, DFMiH 585603, \= 2%2#IREQAS—KA Y, I&, ThTE
TTH3.

e %(2,3,11) , %(2,3,13), X(2,5,7) , X(3,4,5)

e G{{_Q’ _3}a {35 2}’ (07 2)} > G{{2’ 3}’ {_27 _7}7 (_25 _1)}
« OW=(0,6) , OW(0,7)

Conjecture 2.2.

OW=(0,6),0W~=(0,7) 2183 L > XEEDOFMIL, SLERETHS.

Tauchi (University of Tsukuba) Homology sphere by lens sp. surgery. December 25, 2023
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1200 |
r Y]
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500 [ .

Homology sphere by lens sp. surges December



FREOBANRUWVL 2HDFE

Fact.

p.18 M X(2,3,11),%(2,3,13) ICHI1F D EEFRICE FNARVEICOWT, UTHHEDIID.

2(2» 3, 11):0(K;DJ€) = L(p, Q)
3(2,3,13)4(Ky k) = L(g, p)-

Question.

OW=(0,t) (teZ,t <1,8<t) 21T L Y XEHMDFMIIFEI D .

Tauchi (University of Tsukuba) Homology sphere by lens sp. surgery. December 25, 2023
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FEE DA

FEPA D #Efim

e VoUV, I LY XZER L(p,q) DFEEN 1 D Heegaard splitting

° Vl . Vl/’r
VO _ Vl —
moy mo
K jien
, 4 Iy 'y Uy
my m'y

Vi(i=0,1) 1% B LAETHD, 5% pillowcase (FLH/N—) CFER.

Tauchi (University of Tsukuba) Homology sphere by lens sp. surgery. December 25, 2023
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QO Pillowcase method
SEBADBFT#H B Pillowcase method ICDWTEREAY 3,

C D method MBEIIE, simple (1,1)-knot (Ko U K1) % 2-bridge knot @ band & L TREEICH &

TH3.
FNZRIRTB7HI, 2 DD pillowcase DD FHEDEFRZIEEFERICTZ LT, VL IcHIT3

simple (1,1)-knot DRZEHT S .
SERBIZEDHEHHEICFHHAT 3.

pillowcase @ slope Z P/Q &L, UTFD&LSICRT_LICTS.

slope P/Q <0

|P| slope P/Q >0 B 1P|

1@ = (

1] - (

December 25, 2023
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CCTRFIELT, L(52%) ZkRS.
(1) (5) k& pillowcase @ slope %R < BIEEZTRLTED, (6),(7) T simple (1,1)-knot K, ZRT .

+ 5 + 1 + 1 = 1
4 4 ﬁ/ 4 .L.: 0 1
) @) (3) (4) 5)

C D method ZAWVWT, LY XAZEMFMTHEOSNZ FREOAD—HKEAZHET 3.

Tauchi (University of Tsukuba) Homology sphere by lens sp. surgery. December 25, 2023
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Proof

£7, (p,k) DH%Z p < 1200 ¥ THET 3.
o K, D Alexandar ZIERNICEAT B2 (Ichihara-Saito-Teragaito 4)
Ak, (t) = S5 t2Op=V@k k=1 k=2 4 4 ¢4 1),

e Casson AEEICET 3L
AMEp/q(K)) = AE) = AML(p,q)) + 55 A% (1)

e g=1,3,(K)=L(p,k?) , \(Z) = =2, M(L(p,q)) = s(q,p)/2 (s(a,b): Dedekind sum) &b,

2 "
2 _ —p~—21p—2+46A% (1)
S(k 7p) - 6p n

Tl IHE (k,p) ZRONIIEKL.

KEICE SNz p < 1200 D (k, p) IFXDED

Tauchi (University of Tsukuba) Homology sphere by lens sp. surgery. December 25, 2023
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5, 47},
{1:51)5
113, 307)
15, 158
117, 155)
18, 599}
19, 673
121, 304)
23, 190)
24, 1073
{27, 127}
29, 255
132, 135)
35, 514)
38, 257
140, 869)
44, 339)
47, 928
153, 242)
59, 932)
69, 1825
178, 1069
98, 449
1125, 592

s, 53}, (7, 87), (7, 89}, (7, 107}, (7, 109}, (8, 117}, (8, 139}, (9, 59}, (9, 148}, (9, 149}, (9, 151}, (9, 173}, (9, 175}, (9, 176}, (1@, 187}, (1@, 213}, (11, 35},
11, 83), (11, 223}, (11, 224}, {11, 226}, {11, 258}, {11, 26@), {11, 261}, {12, 161}, (12, 257}, (12, 269}, {12, 367}, (12, 319}, (13, 49}, (13, 69}, (13, 306},

(13, 308}, !

15, 416,
117, 156},
118, 697),
19, 771},
121, 307},
23, 222},

5 {25:1011 %5
127, 158},
29, 385),
(32, 275},
135, 568),
38, 427),
i4e, 1137},
4a, 519},
48, 1043},
153, 598),
59, 10508},

. 171, 1075)

13, 368}, (13, 369}, {13, 378}, {14, 355}, {14, 429}, {15, 43}, (15, 47}, (15, 94}, {15, 101}, {15, 103}, (15, 122}, (15, 124}, (15, 157},
15, 484), (16, 67}, {16, 187}, {16, 115}, {16, 141}, (16, 185}, (16, 473}, (16, S51), (17, 63}, (17, 78], (17, 132}, (17, 133}, (17, 134},

117, 157}, (17, 517}, (17, 533}, (17, 535}, (17, 539}, {17, 617}, {17, 621}, {17, 623}, {17, 639}, {18, 149}, (18, 175}, (18, 223}, (18, 587},
118, 709}, (19, 55}, (19, 84}, (19, 11@}, (19, 166}, (19, 168}, (19, 193}, (19, 195}, (19, 255}, (19, 256}, (19, 655}, (19, 658}, (19, 659},

19, 785), (19, 786}, (19, 789), (20, 183), (20, 217), (20, 729), (20, 871), (21, 101}, (21, 130), (21, 131}, (21, 181), (21, 205}, (21, 236),

122, 85}, {22, 205}, (22, 225}, (22, 259}, (22, 343}, 22, 867}, (22, 895}, {22, 1841}, {22, 1869}, {23, 112}, {23, 142}, {23, 155}, {23, 157},

23, 224}, (23, 381}, {23, 957}, (23, 974}, (23, 978}, (23, 979}, (23, 1137}, (23, 1138}, (23, 1142}, (23, 1159}, (24, 183}, (24, 397}, (24, 1045},
25, 132}, (25, 146}, (25, 256}, (25, 258}, (25, 1134}, {25, 1138}, (25, 1142}, (25, 1157}, (26, 277}, (26, 305}, (26, 371}, (26, 479}, {27, 76},

127, 263}, (27, 329}, 127, 400}, (28, 179}, 28, 207}, (28, 229}, (28, 359}, (28, 425}, (28, 545}, (29, 127}, (29, 178}, (29, 192}, (29, 226},

29, 456}, (29, 592}, (29, 595}, (3@, 157}, (3@, 263}, (30, 413}, (30, 487}, (30, 647}, (31, 208}, (31, 254}, (31, 285), (31, 663}, (31, 667),
32, 475}, (32, 549}, (32, 721}, (33, 94}, (33, 188}, (33, 194}, (33, 322}, (33, 500}, (33, 589}, (33, 773}, (34, 485), (34, 803}, (35, 513},

(35, 657}, (36, 227}, (36, 917}, (37, 141}, (37, 159}, {37, 177}, {37, 208}, {37, 290}, {37, 567}, {37, 619}, (37, 750}, (37, 945}, {37, 983},

38, 653}, (38, 791}, (38, 1003}, (39, 134}, (39, 323}, (39, 460}, (39, 695}, (39, 826}, (39, 1672), (39, 1876}, (40, 207), (4@, 473}, (40, 731],
41, 148), (41, 299}, 41, 363}, (41, 50@), (41, 710}, (41, 1167}, (41, 1168}, (42, 305}, (42, 745), (43, 393}, (43, 490}, (43, 858}, (43,999],

{45, 437}, (45, 593}, (45, 938}, (45, 1087}, (46, 155}, (46, 561}, (46, B89}, (46, 973}, (46, 1143}, (47, 387}, (47, 592}, (47, 647}, (47,924},

48, 1067), (49, 176), (49, 725), (49, 992}, (49, 996}, (49, 1887}, (50, 437}, (5@, 1833], (50, 1141}, (51, 224}, (51, 775}, (51, 1187}, (52, 355},

153, 1180}, 55, 397}, (55, 537}, (55, 652}, (55, 893}, (56, 543}, (57, 692}, (57, 959}, (58, 597}, (58, 893}, (59, 260}, (59, 688}, (59, 750,

60, 467), (61, 653), (61, 988}, (61, 1118}, (62, 287}, (62, 337}, (62, 1829}, (62, 1127}, (63, 515), (64, 359), (64, 719), (65, 732}, (67, 957},

, (72,919}, (73, 392), (73, 930), (73, 1147}, (74, 245}, (74, 253}, (74, 473}, (75, 737}, (75, 997}, (76, 425}, (76, 499}, (77, 274}, (78, 797},

, 179, 1082}, (81, 1153}, (82, 1173}, (83, 388}, (83, 895, (85, 632}, (86, 551}, (86, 961}, (87, 284), (87, 662), (89, 590}, (95, 422}, (97, 416}, (97, 814},

99, 368),
. 1127, 1190

99, 848), (100, 737), (103, 782}, (106, 497}, (108, 1019, (110, 1857}, (113, 484), (113, 950}, (116, 1001}, (117, 634}, (119, 632}, (120, 667,
, 1128, 731), (138, 889}, (14@, 737}, (141, 928}, {142, 893}, (151, 161}, (152, 869}, (160, 1187}, (164, 1199}, (166, 1843}, (178, 1199) ]

of Tsukuba) Homology sphere by lens sp. surges December 25, 2023
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£[EF (23,190) ICDWTEEBAY 5.
e 1(190,149), k = 23 L > XZE[D involution Z & D, Pillowcase method Z&EAT 3.

+ 190 + 41 18 - 41 + 4
23 ! - -
\ 1
149 149 1 15 15 31 |5
-4
3
3
- 4
n
: ((— =\
1 — 1] __ [ ] ¥
3 5 4 L] o L] )
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B BNz 2-bridge knot @ double cover ¥ 3.

AV

=R&IC, §5M7: double cover % Kirby calculator Z AW THET 3.

=)
O
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L7zh>T, (23,190) DFEMTESNBZREOS—KEIZ Z(2,5,7) THB.
FEIRRDIZEETRD D (p, k) ICHBEIGT ST, TEMNERAINDS. O

Tauchi (University of Tsukuba) Homology sphere by lens sp. surgery. December 25, 2023
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