Finding ideal points from an ideal
triangulation
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0. E=

N : B8N (1 D0D) h—FATHS compact orientable 3-manifold.

(e.g. knot complement)

X(N) =Hom(m1(N),PSL(2,C))/ ~ : character variety

X(N) @ 4ER=ER" Z ideal point &WS.




X (N) Dideal point.

=
e Incompressible surface &% ® boundary slope Hhtoh3.

e Culler-Shalen norm Mk % %:
— Cyclic (finite) surgery lCDWTDIEHEINELSNS.

X(N) @ ideal point (& 3-manifold N DEEZERBER=ZFD.



X(N) FEREE 7 (N) ORTRZAWSZEIcLD, HHAEXRDE
EUTERTES., UNhUBHASFOARERRIZIEEICEMLEDICHE S
TUES. S5[CFOAEREXRMNS ideal point ZREDIF2E(FHEH U LY.

LS
Ideal point ZZHKAEDHEAELENRBIRNSEEKRD LY.



1. The character variety of a 3-manifold
N : a compact 3-manifold
R(N) = Hom(mw1(N),PSL(2,C))

PSL(2,C) (& R(N) IT conjugation TEAEYT%. X(N) &= R(N)
®D PSL(2,C) fEAIC & % algebraic quotient &9 5.

( X(N) = R(N)//PSL(2,C) )

X(N) =7 N @ character variety &M,

Fact 1 X(N) (& affine algebraic set &7&D quotient map t :
R(N) — X(N) & regular. ~v € wi(N) XU, tr(p(v)) ([p] €
X(N)) & X(N) E®Dregular function IZ713%.



2. Ideal points and valuations

C : an affine algebraic curve.

o~

C : C ICXBER{EX projective smooth curve.

C —C DAE%E ideal points EMER. BREIICWLWS & ideal point &1&
C O'EIRZER THD.




Valuations

C(C) &= C @ function field & 9%. C(C) @ (discrete) valuation
EIFER v:C(C) — {0} = Z TROEZHZHITHDTHS

1. v(zy) = v(z) + v(y),
2. v(xz+1vy) > min(v(z),v(y)) for all z,y € C(C),

p% C DRETS. p TORFEE t £2&%. f e CC) IF a €
C(C),a(p) #0 ZHWT f =at"™ &EET5. p [TFBET S valuation
v & u(f) =n TERXETES. TOLSICLT C OFEE C(C) £o
valuation DV 1 X T ICXHIRT 5.



Geometric meaning of ideal point
z € C : an ideal point of C C X(N)
[p;] € C C X(N) : a sequence of points s.t. [p;] — =

CDEE, D loop vy (N) IEXFUT tr(p;(v)) (FFEET 5.

Y N




Geometric meaning of ideal point
z € C : an ideal point of C C X(N)
[p;] € C C X(N) : a sequence of points s.t. [p;] — =

CDEE, D loop vy (N) IEXFUT tr(p;(v)) (FFEET 5.

Y N




Definition

A properly embedded orientable surface S C N is called in-
compressible if m1(S) — w1 () is injective. 95 C ON is called

boundary slope.

Theorem(Culler-Shalen)

For each ideal point of a curve of X(/N), we can construct an

incompressible surface.



Known results

e Two-bridge knot complement DF&ICIE Ohtsuki K DI
T ideal point KHESNTWS.

e A-polynomial &EWD5 272

ZRZERADETEINTVNS EEFCIFE X (V)

@ ideal point &3k BE
ton polygon D% face

IEHREMNMSNTWS. U
ITIEEICEE L LY.

=2 ETHS. A-polynomial @ New-

IS U T X(N) @ ideal point D\E#E

MU S —RfZIC A-polynomial OEtE
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Bl Z 1L, 104-knot @ A-polynomial (&,

A10,(L, M) =

11



Bl Z 1L, 104-knot @ A-polynomial (&,

A0, (L, M) = M™+ L(—9MS + 17M56 + 9M® — 8M7O + 4MT2 + 20178 — 30150 4 2182 — 115%) +

L?(36M°° — 126 M58 4 33M°0 4 202M02% — 75M°%* — 52006 + 90M©®8 — 37M 70 + 3M 7% + 35M 74 — 30M7° —
10M 78 4 15M80 — 8082 + 3084 — 3M8% 4 3088 — MP0) 4+ L3(—84M* 4 406M°° — 382M°>2 — 762M>* +
1043M°>° +601 M58 —941M°0 + 154 M0% + 466 M04 —215M0° + 7408 +16M 70 —153M 2 +81M ™4 —23M7° —
11M78 4+26M8° —50M82 — 16 M8* 4 19M8% —10M88 4+ 2M90) + L4 (126 M40 — 742 M*2 +1119M** + 1145M*6 —
3579M*8 —579M50 + 4865M°2 — 455M°* —3019M°>0 4 1125M°58 + 1368M 60 + 83002 — 4140M1°%% — 801 M6
338M°8 +390M 70 —299M 72 —70M ™4 +195M7° —80M "8 —13 M3 +4 M8+ 21 M8 —19M80 + 7088 — MO0) +
L5(—126M32 + 840M3% — 1650M36 — 691 M38 + 5456 M40 — 1609M*? — 9172M** + 4253 M40 4 8723 M8 —
3703M°0—-4963M°2+42030M°>*+44235M°0+4938M>8 —-4105M°0 —-1534M1%2+4+3017M%+491M°0 —1783 M08+
377TM°4+569M 72 —291M "™ —135M"°+177M"®—-66M8°0+9M82)+ L°(84M>*—-602M2°+1391 M>2 —60M30 —
4273M32 4 3336 M3% 4+ 7458M36 — 8485M38 — 8520M 40 + 9533 M*? 4 7490M** — 5697 M*° — 5824 M48 +
3647M°° + 8652M°2 — 2065M°*% — 9238M°° + 2013 M°>8 + 6185M°0 — 2615002 — 2243 M0% 4 1709M0° +
288M%8 —678M 0 +266M"? —36M"*)+ L'(—36M1° +266M18 —678M20 4+ 288M22 4+ 1709M>* — 224325 —
2615M28 4 6185M30 4 2013M32 — 9238M3% — 2065M3° + 8652M38 + 3647M40 — 5824 M42 — 5697 M4*4 +
7490M46 49533 M4 —8520M50 —8485M°52 47458 M°5% 43336 M50 —4273 M58 —60M°° 41391 M2 —602M 04+
84 M)+ L8(OMB—66MIO+177M12—-135M14—291 M6 4+569M8+377M20—-1783M?°2+491M?443017M?>°—
1534M2%8—-4105M304+938M32+44235M344+2030M3°—-4963M38—-3703M*04-8723M4*2 44253 M*4—9172M*6—
1609M*48 + 5456 M°0 — 691 M°2 — 1650M°* + 840M°° — 126 M58) + L2(—1 4+ 7M? — 19M* + 21 M° + 4M°8 —
13M10 —-80M124+195M ¥ —70M 10 —299M18 4390020 4+ 338M22 —801M?>*—414M?2°+483M22 +1368M30 4
1125M32 —-3019M34 —455M3° +4865M38 —579M4° —3579M*?+1145M4*+1119M*° —742M*8 4126 M°0) +
L1%(2—10M?4+19M*—16M°®—5M84+26 MO0 —11 M2 —23M14+81M1°—153 M8+ 16 M20+T74M22—-215M>*+
466M2% 4154028 —941M30+601M32+41043M34% —762M36 —382M38 4406 M4*° —84M*2) + L1 (—14+3M?—
3M*+3M°®—8MB8+15M1° —10M1%2 —30M44+35M16 43018 —37M204+90M?22 —52M>* —75M2% 4202 M8 4
33M30-126M324+36M3*)+L12(—MO4+2M8—-3MIO42 M2 +4 M8 _8M2049M224+17M?4—9M?20)4+L13(M18).
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A1p, @ Newton polygon &
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A1p, @ Newton polygon &

Boundary slope —12,
—6, 0, 8 ICXWIHhY %
ideal point NEFEEYT
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A1p, @ Newton polygon &

Boundary slope —12,
—6, 0, 8 ICXWIHhY %
ideal point NEFEEYT
5.

N OHEAEDLEHRERNS D polygon EEF =L,

12-b



3. Ideal triangulation

Definition 2 N @ (topological) ideal tri-
angulation EXBEED 3-simplex = &E T
RF7TRDEDLETESNS cell complex K
T K — Nbd(K(OO) B8 N ICAETHZHD.

Ideal triangulation EIFIEERZYIDE - 3-
simplex OEHFEDLEEULT N #2XKIETH
5.
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2-dimensional case
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Example: Complement of the figure eight knot
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4. Complex parameter of ideal tetrahedron
H3 = {(z,y,t)|t > 0} : the upper-half space model of H3

H3 @ ideal boundary (& CPl TEEdkah 3.

(Geometric) ideal tetrahedron &l& CP1 ®F W E
54 m (ZO,Zl,ZQ,Zg,) ) H3 DATO convex hull &
95.

Ideal tetrahedron O IE cross ratio ZAHWS Z &lCKD, H2ER
T parametrize 3. I (29, 21), (20,23) KL, ERK

(22 — 21)(23 — 20)

(220 — z0) (23 — 21)
ZXIHEES. 27T (0,1,2,3) IE tetrahedron DEAZE IC—E T 3B
TED. FELD 2#£0,1,00 E135.

2= z0:21:20: 23] =

16



i (z1,22), (20,23) ICXFULTIE com-
plex parameter & %_Z AN

1 (z1,23), (z0,20) XL TIE com-
plex parameter (& 1 —1/z &78%.

17



5. Deformation variety D(M)
K : an ideal triangulation of NV
% ideal tetrahedron [C complex parameter ZEH TH K.

K=A(z1))U---UA(zn)

1 DD ideal tetrahedron A(z;) & H3 ITEL. Zh%E D(A(z1))
EFD. RIC Azp) I (K OFT) BEDED tetrahedron A(zp) =
H3 DHT D(A(zl)) EEDESKDICEL. COFBZTIEDIRT &

— N —

kD map D: K- K1) S H3 NESh3.

— N—

D% D:K— KO - H3 [CHET BcoHIC gluing equations %E
AT 5.

18



K @ 1-simplex e, XU, e ICHET 5 ideal tetrahedron DiAH\FF
9 5. INSDEET S ideal tetrahedron M complex parameter

DIE= Rk E9 D
n o ol
Re= 11 (=) (1= )™
—1 1 — 2z, 2

J= J
n p// _ 7“, ' Tg]
= I (1)) (1 = 2"
1=

(Thj = Phj = Phyj>  Thyj = Phj — Phj)-
NSOAER R, =1(k=1,...,n) & gluing equations &3,
(z1,...,2n) D' gluing equations Z#Hfcd &=, ETERM UK D (&
D : K/—XK/(O) >~ N — H3 ([CHET D. M map % developing

map & K3,
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A(z1) 7 K D5 ideal tetrahedron &£9%. ~ € m1(N) =
(K — KO iz U, D(A(21)) & D(vA(21)) & H3 OFDOE L
IC isometric 7 ideal tetrahedron T#%% . CP! OEWC &L 33
REMODEWCERS 3RICEYT PSL(2,C) OTLIEF—EBICEXZDT,
g(D(vA(21))) = D(A(21)) £1% g€ PSL(2,C) "—EILEE 5.

Z®dD map %Z holonomy representation w1(N) — PSL(2,C) &
L3,

20



D(N,K)(=D(N))

:{(Z]_, .o .,Zn) < (C T {O, 1})n|R1(Z) — 17 <. .,Rn_]_(Z) — 1}( )
1

B<. D(N) %Z deformation variety EMERZ &EICT S, BIRD
developing map &#%® holonomy representation ZFHWS Z &(C
LD, RKIE D(N) - X(N) DMBERTE 3.

Fact c® map D(N) — X(N) & algebraic.

dlinl

D

ZDEEMNS D(N) D ideal point ZEUL T X(N) @ ideal point
% £

LHENTZES.

e
<l

ll“ﬂ

21



Example (figure eight knot complement)
41 knot complement @ 2 D® ideal tetrahedron A(x), A(y) %=
RDESIT H3 ICEL

©.)
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NS DERTTIERD relation ZH 719 :

~ -1 -1 —1 -1 -1
m1(S3—4,) = (1,20, 23|T320753 2] " = 1,25 2120771 "3~ = 1).

Wind AFRBIEIXITHEZIEND:

oy *1 —y(l—=x2) O )
oyt z(1 —y) azy) |

Gluing equation (&

ry(l —z)(1 —y) = 1.

23



Remark

D(N) & (C—{0,11)" OFT n— 1-EADAEXDEELTELSNS.
K2>T D(N) DRITIE 1 UL EIC#RS. €>7T D(N) & algebraic curve
Z#54%. (Culler-Shalen theory Z#EEATZ3%.)

24



BRO torus ON T H1(ON;Z) OXERITT M, L %#EHS. ROUE
ZHTCTEDOME (m],m!) and (I,17) DEXS:
M=+ ﬁ z;n‘;(l — zj)mg'/, L=+ ﬁ z;‘;(l — zj)lg".
j=1 j=1
YELE, M ELIFENRZN p(M) & p(L) ODEBMED2FE—%KT
% (p I& holonomy representation) . m1(ON) DOEIAEMEICELD, &
7% conjugation Z& 5T

. M * - VL *
wo=(T ). o= ()
ETED. m = (my,mi....mp,/m)), 1 = 4,1,...,01,,0) &F

HB.

25



Notation

mn

. 7, .

x Ay = Z Ty — Ty
]:1

R, /" / /"
Tk = (Tk,lﬁ Tkl Tkn Tk,n)

U [R] =spang(ry,...,mp—1) €9 3. [R] D A ICBIF % orthog-
onal complement % [R]* TXKY.

26



6. Ideal points of D(N)

p 7 D(N) @ ideal point &U v X9 % valuation £€9%. &

DEE v [FIR=EMTCT
0 = v(1) = v(Ry) = v(& [ (z)"83(1 — 2;)k)
J=1
= Y (rllf’jv(zj) + r,’é’jv(l — z])>
=1
— (fr{la 7“/1/a R 7T;17 T;v{) A (_U(l T Zl)a U(Zl)a © e ey _U(l T Zn),?}(zn))

DA

apANTY

(2)

B (2) 5

(—v(1 = 21),v(21),...,—v(1 — 2,),v(zn)) € [R]*

27



FTc (v(zj),v(1 —2;5)) & D(N) D ideal point ICEWVWTRDKSIC
XD

( (O,C) It Rgq 7 1

(v(z),v(1 —25)) =1 (c,0) if z; — 0

(—c,—c) if z; — oo.

\

c lEHBDIEDEL. €>7T (v(1—21),—v(21),...,v(1 —2p), —v(zn))

[R]* N {R>0(1,0) UR50(0,—1) UR>(—1,1)}" (3)

EWSEEDODFHICEEFND.
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I = (i1,...,in) € {1,0,00}" EEZE degeneration index & LR, 1
[$2% ideal tetrahedron A(z;) ORIEDIRFZXKT (z; — 1,0,00) .
I ICXUL

. /’ ' . . — O
T(I)k’j — rk’]/ /" I: Z] _
TRy T TRy T TS0

B, (), & S-BENED ¢ NOEBERFEETRL TV,

29



I = (i1,...,in) € {1,0,00}" EEZE degeneration index & LR, 1
[$2% ideal tetrahedron A(z;) ORIEDIRFZXKT (z; — 1,0,00) .
I ICXUL

. /7 . -
r(Dg; = | Tk.j . ff b= 0
Tk T Tk 1 ij = 00

B, (), & S-BENED ¢ NOEBERFEETRL TV,

N 1 'k 1
(Z]) I ( _Z]) ’ <

29-a



I = (i1,...,in) € {1,0,00}" EEZE degeneration index & LR, 1
[$2% ideal tetrahedron A(z;) ORIEDIRFZXKT (z; — 1,0,00) .
I ICXUL

. /’ . .
r(Dg; = | Tk.j . ff b= 0
Tk T Tk 1 ij = 00

B, (), & S-BENED ¢ NOEBERFEETRL TV,

" o
(Zj) J(1 — Z]) o zp o O

29-b



I = (i1,...,in) € {1,0,00}" EEZE degeneration index & LR, 1
[$2% ideal tetrahedron A(z;) ORIEDIRFZXKT (z; — 1,0,00) .
I ICXUL

. /’ . -
r(Dg; = | Tk.j ) !f b= 0
Tk T Tk 1 ij = 0O

B, (), & S-BENED ¢ NOEBERFEETRL TV,

T .
(Zj) J(1 — Zj) Jzj— 00

29-C



r(I1)11 ... r)in

R(I) = . : |
T(I)n—l,l T(I)n—l,n
v
| [ (D11 . D)1y . (D)
d(I); = (1)’ " 1det ; B ;
\T(I)n—l,l T(I)n—l,j T(I)n—l,n)

£33 (hat [FZFDINZRSEZEKRT D) . RIC degeneration vec-
tor Z R CEDHS.

d([) = (d(])l,d(f)z, .. .,d([)n> c 7" C R".

30



p1 =(1,0), po = (0,—1) and poo = (—-1,1) &HX.

S(I) = {(t1piys - - - » tnpi,)|t; € R} C R?™,
H(I) = {(t1piy, - - - tnpin)|tj € R,t; > 0} C R?"

(3) @ necessary condition [EXRICZFEU L.

(v(1 = 21), —v(21), ..., (1 — z), —v(zy)) € LIJH(I) N[R]™*.

RDEBEXRFRERBD ST oM D
(d(D)1piy, d(D)inp2; - - - d(Dnpi,) € [R]T N S(I)

HU d(I) DIXRTDREDIEELGSIEZ DR MUK necessary con-
dition (3) Zi&lcd

31



Z D necessary condition [FXRDEXDHFTEZSNTWS.

T.Yoshida, On ideal points of deformation curves of hyperbolic 3-manifolds
with one cusp, Topology 30 (1991), no. 2, 155—-170.

ROEHEE d(I) ICHIET B ideal point BNEET B1cHDH B suffi-
cient condition #52 %.

Theorem 3 (K.) I = (i1,...,in) Z {1,0,00}" DT ET 5. d(I)
DIRTDRYHIE (IRXTOREME) ODEE d(]) [T S D(N)
D ideal point WFET 5. X9 5 ideal point D
gcd(d(D)q,...,d(D)n) ICFLL.

32



Remark
(M) & (L) EROXTHEBICRKES.
[v(M)| = |m Az|, |[v(L)] =[Nz

2Tz = (d\piys---,dyppi,) € L™, FE
w(M) = o( ﬁl 91— )™ = m A
=
HU mAzxz D LAz nonzero &5 M D L D character (3
T BDToy I X(N) @ ideal point IR S. CDEETESIC
v(MPLY) = 0 &5 MPL? (X ideal point ICXH LTz boundary

slope [cZF U WL (Cooper-Culler-Gillet-Long-Shalen).

33



Idea of the proof

d(I) >0 ERETS. ¢ =gcd(d()1,...,d(In), d'(I); = d(I);/c

EEL. D(N) Z= weighted projective space CP(d},
ICIEDIAD. BEAMIC

1—zj=ajtﬂ hi ij:].,
d’. . .
zj = agtJ hi 1; = 0,

1/zj=ajtj hi ”LJ:OO

EETS. [a1,...,an,t] € CP(d,),...,d ,—1). ( [a1,

/

[zdlla,l, o, 2%ay, 271t 2 € CF)

d 1)

...,an,t] ~/

34



Z D& E gluing equations R, =1 &

T 1) . .
Ri(aqi,...,an,t) = .Hl a,;( )k’j(l—ajtdy)r(f)k,y =41 (k=1,...n—1)
]:
(4)

CP(d,...,d , —1) TEETS. #EEET (t=0 T)

n .

'Hl ag(”k’ﬂ =41 (k=1,...,n—1).

]:

T DEAZTH.ZRAWT R(I) & upper triangular matrix [CTE 3.
ERE (a;)™ =1 ORITR/ETDENDDD. INSOEN D(N) D
ideal point Z5Z5EhRES.

(F¥#IF arXiv:GT0706.0971 )
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Final remark

FEBICEKDIANTD I = (i1,...,in) € {1,0,00}" [T U d(I) Z35t
BL, EEOZXEZRIIHDOERDITNIL ideal point ODEFEEHIWNZ
5. ZOLSREEIE computer ZHWNIFEERICTE 3. i, 2
L\ ideal tetrahedron TREITZ % census manifolds [CDWTIEHE
MWTHB.

RRIEDS, CDHAETINTOD ideal point NEDOMBRTIEAZL.
BIE UL ideal tetrahedron DEETY % ideal point ICEWTIES
o|DAEIFERTEERWL, FIZXIE ideal point ICRRWT, PSL(2,C)-
representation @ volume N non-zero ORFICIIABEWICEETE
LY,

36



7. Example The complement of the 55 knot. @

The degeneration indexes I satisfying the condi- u

tion of the Theorem are
(007 OO? O)) (17 O? O)? (007 17 OO)? (07 O) OO)? (17 17 1)7 (07 OO? 1)

and the corresponding degeneration vectors d(I) are
(2,1,1),(1,2,1),(1,1,1),(1,1,1),(2,2,1),
respectively. (v(M),v(L)) are
(0,1),(0,-1),(4,1),(—4,-1),(10,1),(—10,-1).
and the corresponding slopes are

0,0,—-4,—4,—-10,-10

37



Some (—2,p,q)-pretzel knots

knot I d([I) (v(M),v(L)) | boundary slope
(-2,3,7)- | (c0,1,0) (1,1,2) (—1,16) 16
pretzel (0c0,0,1) (1,2,1) (1,—-16) 16
(m016) (1,1,00) (1,2,2) (—4,74) 37/2
(1,00,1) (1,2,2) (4,—-74) 37/2
(0, 00, 0) (1,1,1) (1,—20) 20
(0,0, 00) (1,1,1) (—1,20) 20
(-2,3,13)- | (1,00,...) |(1,5,1,1,3,7,7) | (=1,16) 16
pretzel (0,0,...) | (8,7,4,6,2,8,1) | (1,—16) 16
(v0959) | (1,00,...) |(1,6,2,8,4,8,9) | (—10,302) | 151/5
(c0,00,...) |(1,1,5,7,3,8,1) | (10,—302) |151/5
(-2,5,5)- |(0,1,...) [(1,2,1,1,1,1,2) | (=1,14) 14
pretzel (00,00,...) 1 (2,1,1,1,1,2,1) | (1,—14) 14
(v2642) | (0,1,...) |(4,3,1,1,1,2,1) | (—2,30) 15
(co,1,...) |(4,1,3,4,2,6,1) | (2,—30) 15
(c0,1,...) |(1,4,2,4,3,1,6) | (=2,30) 15
(00,00,...) 1(3,4,1,1,1,1,2) | (2,—30) 15

38



Otter knots (alternating non-Montesinos knots)

® 317

knot | I d([I) (v(M),v(L)) | boundary slope
817 |(0,1,00,...) | —(4,4,1,3,1,...) | (=1,—-14) —14

(12 | (00,00,1,...) 1 (3,1,3,4,2,...) | (1,14) —14

3,4,2
ideal | (00,0,0,...) | (1,1,1,1,1,...) | (1,-2) 2
tet.) | (0,0,00,...) |(5,2,3,2,1,...) | (=1,14) 14
(0c0,00,0,...) | —(3,3,4,3,1,...) | (1,—-14) 14
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Otter knots (alternating non-Montesinos knots)

® 317
knot | 1

(v(M),v(L))

boundary slope

817 (0,1,00,...
(12 | (co,00,1,...)
ideal | (00,0,0,...)
tet.) | (0,0, ,...

(00, 00,0,...)

(—1,—14)
(1,14)
(17_2)
(—1,14)
(1,—14)

—14
—14
2

14
14

Fact

e The diameter of the boundary slope set diam(K) is defined as the maxi-
mum distance between boundary slopes. Let e¢r(K) be the crossing number
of K. For alternating non-Montesinos knot, we have

diam(K) = 2cr(K).

(Ichihara-Mizushima)
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e 1079,10g0

knot | I d([I) (v(M),v(L)) | boundary slope
1079 | (0,1,1,...) (2,3,3,...) | (=3,—-10) —~10/3
(14 | (00,0,00,...) | —(2,1,1,...) | (1,0) 0
ideal | (0,00,1,1,...) | (1,1,1,...) (1,0) 0
tet.) | (0,1,00,...) | —(1,1,2,...) | (=3,10) 10/3
(0o, 00,00,...) | (2,1,2,...) (1,—-6) 6
10g0 | (0,0,0,...) —(1,3,1,...) | (=2,-26) —13
(14 | (0,00,0,...) (1,1,1,...) (1,8) —8
ideal | (1,1,0,...) (1,4,2,...) | (3,20) —20/3
tet.) | (00,0,00,...) | —(2,3,2,...) | (=3,-20) —20/3
(1,00,0,...) | (1,2,1,...) | (-1,-2) —2
(0,00,00,...) | —(1,1,2,...) | (1,2) —2
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e 1079,10g0

knot | I d([I) (v(M),v(L)) | boundary slope
1079 | (0,1,1,...) (2,3,3,...) | (=3,—-10) —10/3
(14 | (00,0,00,...) | —(2,1,1,...) | (1,0) 0
ideal | (0,00,1,1,...) | (1,1,1,...) (1,0) 0
tet.) | (0,1,00,...) | —(1,1,2,...) | (=3,10) 10/3

(0o, 00,00,...) | (2,1,2,...) (1,—-6) 6
10gp | (0,0,0,...) —(1,3,1,... (—2,—-26) —13
(14 | (0,00,0,...) (1,1,1,...) (1,8) —8
ideal | (1,1,0,...) (1,4,2,...) | (3,20) —20/3
tet.) | (00,0,00,...) | —(2,3,2,...) | (=3,-20) —20/3

(1,00,0,...) | (1,2,1,...) | (-1,-2) —2

(0,00,00,...) | —(1,1,2,...) | (1,2) —2
Fact

e It is known that all alternating Montesinos knots have only even boundary

slopes.
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