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3'Brid3e Projection o Wirtinger 27 e b 1) 3
TNz 0T

YK YL HE- 2% (Kajuo Okita)

3‘bridge Pro(}ection &Y S20NME Link L =H
Lo M43 Wirtinger 27 ¢ $8 9 )< L T, Lo Link
type w 3BM o R ABFLART 2, HovEHRn3 HE
2w X223,

3-bridge projection T B> = v = & 3 Link Type 9
ZHAB = 7v T, XRELRF 04K E R~ T3-Bridge Link
Tpe o MR (D) (KF e IN]JeLT3HRATE) 5w
A%R 0 T E (D) cw#vI AR INTV3, —hinll
frhvwi@d, 525 HE3-bridge TBE (L, S*(L)) (IN]
81 %68) #5186 M3 TN 1o 3-bridge projection 075
wave (CNI1$148) tH /v b oAt akh QL SW)
(INleuQuil)edamTvd) e B33 701 ) 2 40t
A5 T3, ([N]§3)

S K2, Wirtinger &7 ¢ Bebd§3 702"
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Kae LT “3FonfN" (25381 tE2A3)%3 b0t £2
3, 3—briJ3e K (L, SAW) =L, Bakio ks
AL, THh- T RasM e BorbaehR I3 7T
YLt §2 3z, ABE 0B TFD: 12B=510
Nk 3-br|‘al3e, projection o Wirtinger%ﬁx P zxl. ¢ U
v P o (L,3°W)) i 51455 W3 3—brialge projection 1= 4f i
334345, PeRHUARRUTINT oK ANENTE > 1415
ShNAMARTRG BT )30 G < b L 2@ $(L,8%W)
=23 K3,

A PLTYR AL FREEMTII sy, Bz L
e L T triviad knot + £3 v *,

JL, 8% L) = {(a,b, ¢ ab?t, b, cat> )
#185NM3, —aczere, trivial kuol o n-bridge & @R A
~%TrHhdc e (0t [01) & § U Dehn o 228 (#1217
M1) 1289, 3-bridge projection 2454 5 o triviad knot
AR EB, BRaN NI &) I[REE - L AR TS,

37, Dink L # splittable (3B 05, L i"Xo T w3
3R ZILAA 0 2RZET T H-7, LT 2720K% 45k
I3t o BARTZ) THIE, L(L,SNL) 24 33
Ao Bl i ul, Sabfaiodson <‘ Lt 1l 1772
BRI LM, 2oz, splittable Link o
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n-bridge 5 fi% 2 — B (IxE-s#@ INOI) (= & ) , 3-bridse
projection #6a splittability a ¥ EAThee 53,

i an3BRG, APAaLK] 5113 3RZTK@
45422 o Heegao«wl AR WA IIBERITHTIEIAN g
ML, —HEa %A 0 8%k 2 o Heegoard M4 4 254 1 335
Lot R 101 o Wirtinger ZR AaiM el TR K
3b2T33, 4h, KRatttwro v 13, YardhTt 2
0] zauTEAN>?FETI.

§1, 2 a M4\

AR T, 3-bridge A RE & F 07 3-bridge projection o3 T
R a7, WS, A" s rro}ection Lty =
MYV, IR, Proc}ectian Vo I ‘5 ¥ I pormal (IN]
§1%88,) T &3 L, projection a 5 L41% S et 12,
3 as. A ath 2 i< normaﬂi}at«‘on (IN1 §| & 82> #9177
hi{uw 3t at3F3,

projection P(L)_ U(UUB Y Link L o 48 (LS0)
535 hWnt ar3 3. 22z, b & FM b; (¢=1,2,3)
., € WE N (L) o over bridge & § U under bridge
TH3(IN1S1A8E), mSL) LelorafgseBEL.
b REw cbBYERTISL3. 3R b b HE
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Wby o0 8rahdtsA1aiE® Nb) te)d, %
R THIH NGB b Y =hz e §25(=1.2,3),
caef, BE peblAdN(Y) e kL (ty 3497
s s FhnIlet asrniM), EprFvIRig
By hEga%A (bT, NGB #7523 S*(L) b a fa 47,
oAU MEZL W Tur XL Eafs eRUBEE, &
plha cur)Bervie, Wh1tnthbr al v wifl
el 1e 3, BEe, b AON() o £E =F, b 23V
b e, bIAON(Y) oA dm1E, cHIO BT THA
s¢3 v (2%3 (¢=1,2,3), 22T, $SLoUrfLer
B, T NG T —ALAEMNS (bfYby Vb )A NG ok
L1525 Wi |

TIEIAN THED, | g AR
NEED by t b, 3 :
3 a,at, b, b C

kg a, | b, b, /////77;—77/7357/7/// b G
E Wt ST ﬁ " SWrs

j 1z
3 e b, 1= Mo b, INCE)
T 33 e, R(a,b,c)=calabc b ebta
R(a,b,e) i< 1

(B1 %88) . [
ez, b, %93 22 1 S(a,b,c), by I= o3 2 58 ¢
T(a,b,¢) ¢ E< 2 =9 3,
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T F R LT85 k3B EA
<a,b,c:; R(a,b,¢), S(a,b,e), T(a,b,c) >
T, over bridge T AR DS & under bridge ¢ BB F

EHA& It 2 p(L) o Wirtinger AR v v, THp(L)) ¢

<. Atkiz, under bn‘dge tE Rt s & over

bridfe t BAMR 3 1= #1/0 X ¢ Wirtinger BT DMEND A", =

HE T (W) e, TGW), TGW) @etle, LA
LT w33 RAH@MES  v§3 e, S-L a5
(GAER
projection pL) 4L, TG (e=4,-) o BRT g
) {533 bridge t @3HWAaLIZa & 24 55w @) M
B3 vy« 3R obhn LHL a0 B F b 8, THL
A LT ot rRABY, WCBY bt atEe LT B ¢ F
3, Ty aB e EINTRMELRTE eofslc bz L, ¥ p
REKA e = TEbHT= =33, HILIF,
R(a,b,c) = catabc'5't bebtala

= o”abc'b’bbeb’aac (Ea )

& b bbeblatactala (Lo 35 E® D)

a) : -
= a”'acatabe b 'b'be b

- e e e A e e e e e e oo

r o) BE a3, = nraMBu, = METCHEAEW, @
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NCSS RS LITEVERNAEELL TV F,

TG, Trf(r(b))(e-f,—) ¥, k¥ (), @) nste, 3)
SUL)Eanflz ok 2%, @) pver & & under ’bwdgea)
BE RS E BEW (5) ENDEHS I 3 bridge Aa Bl Ea
525, Roath 4T, MaBER L TS
M3, M5BT d 218 )EVvERMBATHE eV, Y9
RAEPfat = TUEbI = (293, 2l

<a,b,cy ab', cabh‘(’j)b"a" , bclace >

(D)
= <a,b, ¢; abt, abbbla ¢!, petac D

(_.2.) -1 -1 w’ '

= <a, b, ¢ ab', abbb'a’c, acbc'>

Q)

=<a,b,c;a'b, a'b'b'hbac, a'c'bled

4) " » ot .

=<a,b,¢; bla, bla'a'abe, b'¢'a'c> (aebakit)
@ Ty

= <a,b,c; bata’abe, bla, b'c'a'C> (354 % §8)
)

= <{a,b, ¢ ba'aab'c, ba , be'a'Cy (beb' 0k #)
twd B2 v 93, 3605, (L) S 5hk3e, = nd
5185 W3 Wirtinger B o EMERREH2275 ), 1Lon
W)t 2a., 5126 T(pw) 24L =253,
projection p(L) o Wirtimer Z T T(p(L)) (¢=1,7) 1= Hu
T, RIS HE bridge bl A 4RI THI RE X MG

LTv3ars:, (MEAVSUR)bf c AL X525 h
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Feiho e ¥<H3. BXe TGULD a Lo aM4FS3
el, b*(g-Tatr -¢=F (43R ¢ 3.
AABH Y o Czotesn e M 3.) Arktisd 3 bridge oo 3
\Z?3o3%,%ﬂonh%£#6$5ﬁnﬁhféh&1$ﬂ

bv‘fclge I~ A X« Y

FEL SR, 2 hsoa bridge v
‘( /71 1777
A TR SR M+
X,
18 x* e Y¥ (m,v=),-1) 8" x IJ.Z | y!
4

S 2o MU eF3, =0
¥, 535 #AALT,
® X= Yy Y7
cG 3@ 2B 205 75 altH e Wirtingerdteof

M 2

W, ®) aEm a®s a1y X o W.‘r’tl‘ngér A% LA 302 1= 33,

XA, BEX REW KT X, xt iz g
X =2 X'xx! 313 = X'x'x

tr L 1wl e, XpXaXEIREMI|rs 955 DL

W, X ALK PBIRZIgAC L S BE B Y 15T - (185 3
3y, XasEEH bv v X tE<, X=X Ta3EX ¢

CEEAE L vy, TS5k, BARPLEALT LA Fa" T
M3 1 QBB - 82 X155 MIEA T, PaoLERYT

e

b PeE<, P=P a3 PeXERYET L. I
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W E o Bho T T, Wirtmger EFHbHI2MANE BELHT 3,
ﬁ [’““) t Qink L o 3—brid3e ProJ'eC‘t.'on el,
P=T(L) =<a,b.c; Rab,0), S$a,b,c), T(a,b,c)> (£=14,-),
R=R(a.b,¢), S=5(a,b,c), T=T(a,b,c)
vHC, WERME R. S, Toytala, cuneTed
3, #*Mats, THETRY I3, =XERYE Hok 80
el TR FIHNT VI T3 937b6, 3BX,Y "BALT
X'—Eﬁ, Yaﬁ‘v MmN YiE X o BpaEE
€ > 03 t33. =T, Xa Witinger® & xZyZ™
v 3%, :mtj,rrrn3@9mﬂﬂbn$07$%X2KK
59 3 3MME e e, XX e E<C T 5,
PP=<a,b,c; X, 8, T>
t33r2, PaPradmesmrevirw, POP i,
X=R, Y=T mstothfr qnt Fthir2kd3,
(31) Yo xb Yyt 43 GrniBe, 3465 YwZ3x !
«n%?lﬁ‘%‘g %38, w3 Yiz

Ayt g
P pZ
Z N %P ” 5t 3 E (. 3. 13 ) *?////////////////7\
KA/J//////// 7 ///// //‘>

at®, 2A,Br¥FY
Xz xAYByB'Y A"
Z= AYB

/ N
chbt3. cattBoTT, X=xAByB'A" ¢ Z%973,

X

M3.1
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(32) Yd X, Ya>5bs>e -5 tRLHBA. v 3 Y
Y23 hZTuw3ed3(R

3.2%%). zovz,3EABY R
I *?/////// 77577, //777?
A Y’ B
XE7cAY’B;*B“Y"‘A’1 x Y Y
®3.2
= / -1
Y—YB;B
Z=AY'B

T S~ . v
vE b t 3, 2a%t% a T, x’=xAB,B'1A“1 v 2 % 93,
(83) Yir X, Y Hrthb1hph. ~ae 23 A, B Y 14
Y

Y™ g

I
X=xAY'By BIY AT NN
& 77 ///////// \1/
YzA'xAY ' ByB™ A Y 9{
/ X Y y
Z=AY'B |
t&xbh t3, —oapba T ’E33
’ —— .
X'=xAByBIA" « &% 33, (2% 49)

ST, RN ER LT BT A3, 3F, AN
FSEBRMHET =, T 3EMTHI3 crntE93. 3 F,
ﬂ'xw%‘ﬁ:miﬁtbza@ﬁzrgzmu:twuv&ﬁaﬁ:—‘f
o Wirtinger 42 4k 7 22 A, RE® T B hn 3. X
L, X 24>, Tud 38l o k1t Xkt ey, %
FPrhuvT, Padn alm3akt ol oz Poky
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cof o, IPle@<ce 2433, zai,. ANGBELET oXDE
RATH a B s t ik t ¢ 32, 30y, KEIHHERT P, P
(S ¢ VA

PN P° = [Pl > P
“h3,

§2. Co-nested triphe

X2 F A5 3 BAB X I X' TAFH W
e, XeafgsdE v >,

% K%a,a,bblc ¢85 %3 35038048

(X1, X2,X3) TH> T, RolAE (N1), (N2) = &) 13394

X I u3ba r, co-nested triple 5 U, L0241
K(a,b,c) tz<a |

(N1) (a,b,c) e dl(a,b,C)

(N2) (X, X2,X3)€¥ (a,b,C) p it ir=7 (X, X2, X5)
FAAS 3 e (X, X2, Xs)€ Y (ab, )

CXJ (1€¢,4<$3) 53 (0, " BAaLT

/ Xk (B% )
X = " y |
XeXj X;w 1817 Xi XjXi (R=})
#2, X[ 3 BB CH D, (2 % 4)

2, M (a,b,c) (W@, b,0)) B, (a,b,c) =kl it

(O



Luar

(N2 2 L@fFn, E%k3aAFed 3,
(a,b, acat), (a,b,a'ca), (a,aba” ), (a,a'ba,<)
¥ (a,b0) =4 Ca, b, beb™), (a,b, b'eb), (bab b,c), (bab,b,c)
(a, cbc™ <), (a,cbe, ), (cac™, b,0), (cfac, b, ¢)
t % 3. My(a,b,c) 1 %1 85 T RAvS k3,

X% a,a,b b, e, #5753 4907358 Wia,b,c), A=
A(a,b,c), B=B(a,b,c), d=C(a,b,c) 1=%FL, W(a,b,C) 1~
FY3 ARG XH s X e A23EX 50X (xelabe),
Xe{fABLI)r 32823 cricd)fon3sEs
W(AB,C) t EC =33, HIz1,

W(a,b,c)=aba'c”!, A=a, B=cbc™, ¢=becb
g
W(A,B,C)= ABA"'C"' = acbca'bc'b!
Th3. 156, &I
P=<a,b,c; Rla,b,c), 8d(ab,), T(a,bh)?
HEWEEA B, C =470,

P(4,8,¢)=<4a,b,c’ R(AB,&),5(A.B,C), T(AB.C)Y
t 3 (e t=%3, za% 2 5i1= FNIF, (o-nested '('ripfe
w€¥(a,b,e) = f.r(,% 12, |

P(v) = <a,b,c; R(v), S(v), T

(A5 2F I
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$3. Fake 3-briclge projection

Cathvl, AhafiBt32an RV EELRHLE
% 3, fake 3-bridge projection 1z 27 A" 3. = H(F,
AFTKT &= & 3 fake Heegaard BH o dtaR AR5 1175 T
w3, —df i, 3-bridge projection pLd) r4kTL, 7 ni(P(L))
PEETRF BT w325 B v, £ T THGLY G HMi3s %
M G el TELELUR a4, fake 3-bridge projection
T H3,

2% pWd =.§_J‘(b?%;) E Link L & projection € L,
TEGWY) (e=t.-) T AT Wirtinger 2T e33. 3n
Ve Ir((a; b,c) €33, Zar ¥, FS(F(L), v) #", associated
projection p(L) # & W co-nesfed triple v £ 357, fake 3-
bridge projection (1A 1% H¥ 1= fake projection o5 v 3
e, Aa (F)A(FPD M KYVYEL2 2T 0>, KT T,
=t aBhBlz AT aFEANDIA, ¢=—-atZBt, t -z,
over t under %523z v E)E L TT 3,

(FU 1), vy 18, THpM) £33 = p(L) e i
&4 (a2 %) s 208 WEaRT 23, B, Rb
oY) ATy S Wb T uld (=)23),

(F2) %&b aBYiztg, OFNEaMINN S WREGH
5, A¥ar@dab,cabvuihNara vt $z smu
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Twd (e=1,2,3),

(F3) (R, (F2) =&Y, THp()) 155 = v 1 ¢ G(F% Iz,
REaZarmtdos w3, e THN W, v) e E(x e 27
3, —a v ¥,

T ), v)I) = TR (v)
Th3.
(F4) p(L) 1= over jump move (INT §148,) T AplI(T

T el ¥F915 603 Pro}cct;‘ow ‘;’(L) THh 2 (

T — T ———
M), v)) = TH(p (L))
eG 3L ANBATF 3, (Z£%2Y)

Fv\o‘}ecﬁa—n netrelfc, fake on}ect.‘on e L I3,
conce ing vegion CINT S| 08 L S5EGvta, 3855
nermak Ft o= tR>, 3, EWiEnn nor’Ma.i).u‘}at\‘a—n
A = et projection n Aot FIhT3 3.

fake 'pro}ection = 5L, “Dpel surgery" A FrT “}F&I
surgery " £ PFEM 3 2B Y 2 AT T ERF 3. fHGpU, )
(e2t-) 253332 vz 89, {2 W), v) #B5hE
E93,. 2t oMl B3, 2 UL £=1 o el
LAt T addA 3, p(L.) A 272 A over Br.‘sz, >4t by
&by e T3, &V under bridge, zw b vd3, T

b, U, 4.1 371 M4.2 aAZRaMiLiz, T 038609
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ARARANY

BAAS
3 IS S S OSSN NU USSR INN AN NN N NN

surgery ______ 22 B
g; 2%
feCow, v 1[E(P'(L‘)' v)
= 4.1
by
W e
e I
>
'5/[% I
sw’ge‘f‘/ ______
+I
bi
‘Ft( P' (L\), U')
W4 2

APoAE L33, BE L, b, nEY Hisr kT v3 8Bss
B = Ffhr WTTG o prer br.‘olge, b3 TRAB LT uba v

3, M¥ a BN oo v AR, —nff1 M1 S QA

14
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1ABEB LE f, BRAMBKL T, RITHIT S hibhok
Y1 b LT wd., 3%, bja@¥tabpsr 0TI
VT, AaA" € A o A'sh i BRIATRSG BIEGA LGV
ta 323, Lralila T, AHE=3v T A BT ERA
% v? 3=t ®, BaTypel aF4 Type T surgery & U2
2T, AL B p(L) S b b A B 23 jump move
(NI § 1 £B8) 1249 135 M 3 projection "B, 3T,
Type I surgery a HA2 17V = (AaA™, AA'BAQA" | C) &
3 €3, v=(AaA", B, ¢c) ), Type I surgevy 1=
dMvTE, v=(_(AaA", B, C) €33 £ 3, v'=(AaA",
AcA'BAa A", C) eTa3d, |
projection p(L) A" $2 5 W B e X, p(L) # 5 ¢ TE(pL)
A EIRRAIRS T 50 T3 5, Type T surge vy 1474 W fake
projection t4£3 . = o take projection & ¥¥L , Type L
surgery AV 11623 55174, Type 1 surgery 4417 2

hd T/p‘e_ 1 suvgery N1 3 %5 T)/pe I surgevy t

(!

%2, vy LT UpeY4eird 22 33. REL,
R4 T fake projection ATt R G, %= NI =tk
3. 5L p)»5 3K 1 Ur fake projection T,
fi(p’(w,v) t33 e, nFRaHLB LKL 1 ¢ 3 dake

pr‘o()ec‘tion e 73 3.

15
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~

ABEL. p(L) t 3-bridge HRE (L, 8w #5155 W3

projection 33, zat %, o-nested tripke v T 33 %,
o dtM F(u)r R Flpw)) tind fake projec
tion {5(p(L), v) A x93 (e=+,-) "

Fp) i pad 13 (L,5%W) #1518 5 N3 8EET projection
vh Y, TUHCpWL, v = TEGL) & 43,

F(p)), * plL) 13 (L, L)) #5756 W STFFRAET projection

— N ————
THY, THHGw), ) = f‘-?ﬁff} e 3o

§4., Wave v 1A

L a3 M8 FGUWIL & o fake projection o
associated projection Iz wave (IN1 §1 &) # ek 33
BRI AT EET D, |

%/ p(L) T LQink L o 3-bridge projectionl, G, )
£ 4% F(pL)1 T F 7 fuke projeclion £33, piL) 1= wave
FhB I3 o, Fae, THE(p L), v) » BT = Hisd 3
bridge T 4% 3 wave AV B F 3. |

B 4 AL kIR T3 pr(L) 2 bridge T AR wave B
AFddet, B3 9433 bridge ©483 wuvet AT
3z2eefde Fp),v) 4 4% Flpw) v #2222

‘\7: P/(L') e wave 9 Pﬂ’@‘.l? &l & O)J§ 73, = =T, %

16
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tEHINLERGIF, RT3 bridge T2 h LT d,

Be&Y, pLyoa 3n 2 abridse cd) 43T 0D S*L) Ea %8
o>y al 2 (@S5 TrEFARh vips) ntﬁ,/’?rl:)&', Pé
BT A S D3 bridge AW ML FE B AT 32 e A8,
#,t>hya> a7t 2A 3, BV bridse 12/mL
i W3, 3B MY, o bvw(ga T F507 wave 9 fzic 9 3.
(tzepsz )

oMWkl 95 = L2 R HBIGS N3,

A8 2. pL) t Rink Ly~ 3-bridge projectionel, fGWD
1 4% FGU), 2 o dake projection © F 3. pL) = wave
BEARSS e 1, ek 3 fuke projection FE(p (LY, v)
M Td (e=1,-)]

) prL) 13, p(L) 75 APLE A jump move (=FY fF5N3,

17
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@) T(FCpr(w, ) (= TEGEN N TF (i, )
Wil KWWY. wave 3 BAEF AT S badse & 4t
AT w3 e LT EFWVW, zayeld, Hb6=%h1) 3%%%?702
FE&wv. p(L) =aul, M543 bo xb[e/ -8 LE b9
7, pe(L) T RS,
&i

7777 7 T F AT T T T,
7IP77770 X000 i A 77077/

_ _ T - s
T TTT=

way e

® 6

(BBt BR%2 V)

$5. QL W) a thN PL2y Y
ARE(L,S*L) #5155 W3 wave T 7 O projecTion
htko 52 1 QuL,$MW) « T2 =73,

I3
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AP WU 23 N4 513 — B ‘) (TG U,
ZARPIRIL, T8 L33 AT aN € TRIBY $ir 3=
ki FIGSUI AR Tssn nithabds 1, P(P) v
FozvieFd, 1R, pL)EQ, (L, 5W) i,

(T @, TGu)Nw 5 v e (ab,ob
ERIBKA Y ERAMG 2o 3 EA T X (pLL)) i
za¥ ¥,

LL, sy =U JQJ(P)} Pelrﬁ(’l,(u)) for some F(L)G@M’L,S”‘(u))}
LZRF 3.

Rlab, ) F IZ#Mbs nZh 1 W32t , &5 4 QL SW)
TN P T) T AMBAEFD e CIND 82 %) A9,
L(L,SHLY)) B Pz ddn = AR 123 A% 3. T
bo iKYy &,

A3 (L,SAL) AN T3 PR YT L ABAE T3,

Tz, EEB LA D A, sphittable Link A L T &
N3 - etz g3, splittable Link L =41L, 225 %% (L,

SHW) # 5 1, LchuberT o 12 H T4 (INT S| 5B roF TR
3 2"]»"?0[3,@ projection, 2t PS(L.,SQ(L)) r £ <23y
e GO} 7 L-bridge projection v o Fot LT Bh T W3

projection 118 3 h 3, z & PS(L,Sz(L)) S 185 03P
Fehnd, 290 MMAT T R (L,SW) ST G,swe

19
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T(oend 3 (c=t,-): |

TECp (L, 550D =< a, by REG (L, S, SHp (L, 5w,
splittable Link o projection #5 fake projection t ThA'S
3@ -3, FEIELTL AFE I L AR P, =S
E%‘J\:%%’.? 3z nF ), A B3

R L (L,9L)) t aplittable Link L o 3-briclye 5AR
L, p) & O, %) #5 B5 N3 42 & o propecTion £ 3,
PRI S (D (TN ; e=t-Y =

{<a,b.c5 RY b (L, SN ), §°p (L 8w, 455 VE Xiabe), §=%~}
v 63, ==1v, d RERLED T, 61502 s EUb R

2l A KETIoe A5, — Ma Lk = TFC 22 A"
AREd3. a2, AHME 0 EZTH 3.,

Z12 2. (L, S¥L) £ Link L o 3bridges A% eC, pL)
£ (L,8W) #5185 U3 MEa projection 53, T a b
E 4 7/2/5'“3\‘2‘9' 3

f(vﬁ(r(u)))/\ AL, S x® , a=t,—,

212 2 a fopis, pl> 5 3 5 k3 Wirtmger BT P H
L tTnaed3dntapqd 7o A19T0, -15135 ke,
ANRTIMnB7 0%, Audet Lo L(L,5%(L))r
A2 N3 2vTd 3, ’

M, BMEL1>€Ca -9 - F> THAID e X2

20
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L, AL, SHL) T a3 PivYR4a-T1 £2132%
=3 3, &Ci(a,b,c,) T $2A20vwTEzato ©F3, 2=
TH, pL) ¢ Q. (L, S*(L) 45
1P PeRGAN]
TRAY Py T4 LA, HBars
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