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§ 1. Heegaard diagram and Cut diagranm

E®1. genus n handlebody U i2BWT, EWiZ disjoint & n @ proper
2-disks Dy, , 0, ZRBAT, U-(D;U-~UD,) NHEERLE, & D, 2 1 O
eridian-disk, {Di,~,Da| & D, i& U @ proper disk,D,ND,=Q,i#j} &2 U @
meridian-disk %, {aD,~,8D,} % peridian ¥ & &.

MFEDOROED, HMI-SRHE N GEBTHHE-SHELET.

ER2. BEAMAEI-SRE WL, W LEENS 200 genus 1(20)
handlebodies U,V @ Fl ; H3=0UV, UnV=alUnaV="F(genus 0 OFFBHE) ¢ Xh &
h3a. (U,V;F) % U3 @ genus n ) Heegaard splitting 2 vy, F % Heegaard
surface Y MEXR. &5 2D@ genus 0 handlebodies U,V XH>T, Th5DHA
al 5 V AOEMEER f:00 > oV HE5EXHNELE, &L p & 1(p) %
B-RUTHETHEMI-SRE U2 HB503. Cor& 4o0H (M3;0,V,1) %
f ICB89 3 Heegaard splitting ¥ FF A,

E8B3. (U,V;F)(resp. (H3;U,V,f)) % M3 @ genus n Heegaard splitting & ¢
Z). U,V 1)) meridian'diSR %%%n%n {Dlv"':Dn}) {Dl’n""nn,} t?%-
(U;anl’:"'nann,)(resn- (U;f-’(aDl,)t'",f_l(anu’))) 56'/“3 (V;aDl:'"’aDn)

-1-



(r02)

(resp. (V;f(aDy),~,f(aD.))) #% Heegaard splitting (U,V;F)(resp. (M3;U,V,f))
@ genus n Heegaard diagram ¥ X &. (U;aD,’,+-,8D,")(resp. (U;f-1(aD,’'), -,
£-1(ab."))) @ {aby’,,8Ds"}(resp.{f-1(aDy’),,£-1(aD,")} % longitude %
LR,

(H350,V,8) ioBWT, £°1(V) 2B VICBEDAT, ! 2ESER L A2
2% » 5, Heegaard diagram (U;£-1(abDy’),~,f-1(aDs")) @ {f-1(aD,’), ,f-!
(ad,")} i V @ meridian & 2#Z T LW,

(U;aDy", - ,8D5"),(V;8Dy,+,8D,) % M3 @ (U,V;F) 0 Heegaard diagrams & ¢
5. 9% (8d;"U-UaD,")N (3D, U~ UBD,) B—BONBOBRICEIDERBED A
EhE3bDed3.

E%¥ 4. genus n Heegaard diagram (U;aD,’,-,3D,’) IoBWT,
(Dju-udn{dy’U~UD,}={adDsUu--UaD}Nn{ads'U--U3?BD,}
X, points ©THBM, T points DM % Heegaard diagran OX HEH & & XK.

(U;aDy”, = ,8D,"),(V;3Dq9,,8D,) & M3 @ (U,V;F) o Heegaard diagrams ¥ ¥
5. A/ =1n8d=0(i=1,~ ) EAAEFTSATVRLTSE. HEWitZEDBR W
al @ 1-RM@ {aby,,a8D,} i 3l OF 1-KRM ad," % edges iCHET 3. ab,’ &
H55IN50 edges [T aD,” OMELER-T D,/ '=1,=111UljU Ul 23
&5z labels 1ia,lig, 1 XA SO B (BAD Liv & 80" 0
edges NS5EFICEIENS). & 1,5 1% a3, tlﬁ‘]l:lﬁ]_‘é’éfb.vt'ﬂ'é- s A
WikZbskzw ol o 1-RRE (ady’,~,80,"} & al OF 1-FKE 8D, % edges Ic
SBETS. D, ICHBZhS5D edges I 3, DREICH->T ddy=ms=n,Un, U
~Uny; 223 &5 labels oy mu2,,00 ZEChEOBIEATS. & nay i
3D, tELmEZ2b DL d3. U % meridian disks D,(j=1,-,n)Tth3 L, 3-
ball Bu® %18 %. 8Bu® & 2-FRME Su?2 THSH, Sv2 lcik U & D(j=1,-,0)T
WoTTEIVHED n BoRD disks {D,4, 0,7} (i=1,,0)NH 5. ab,* &
3b,” &k 3Dy DE L edges KL>THFEAZNSE, TholimEfyohrzA@L
labels myy,my2, 0y ZFD. T 2-FRE So® LI ad,*=ns=D,1 VD,V
e Umyy,3D, =n,=0,Un2UUnyy, 3D, =1s=1;1U1,2U Ul u(i,j=1,,

MR LS5 BAEFT 5N, label 2 I S5h = edges 57423 3-regular
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(re3)
graph M 3.

E®S5. 2-RE Sv?2 I£H B 3-regular graph
{ab,"=1,=1,UUlse,8D,*=ny=0,3UUn,y;,3D, =w, =0,V Un,,}
(i,i=1,~,n) (2L, kK,1 & i,j L&h—BICRR3)

& (U;aD,",-,3D,") @ Cut diagram X MiEh G(o,l) 2 BESHhB. AR

(V;aDy,~,8Ds) @ cut diagram G(1l,o) NFEHE S h
6(l,m)={ad,=ms=m, U~ Uy,

b/ *=1,=14UUls,8D," " =1,=1,4U Ul }(i,j=1,,n)
EERENB. 6(n,1)UG(1,n) ik Heegaard diagrams (U;aDy’,~,aDs’) &
(V;8Dy,-+,8D,) O cut diagrams OF L EILh 3.

6(n,1) £&ik 6(1,0) % Neegaard diagran LK L b5 3.

1. EUE 3-FRM S° @ genus 2 Heegaard diagrams (U;1,,12),(V;nq,m2)
BXUENB0M cut diagram G(m,1), 6(l,m) TH 3.

Usl4,12) ; (Vimy.m2)

G6(m,1)

G(1,m)



(/04

6(m,1)VG(1,m)D vertex, edge [CffiFS5h = label 22X B3 kickb, X
HEERS.

®EL. 6o, )VG(1,m)icik, —>d vertex IoffiF 5hk label HE-%H b,
=20 edge [ZfFF 5hk label ¥=2 % 3.

§ 2. Heegaard diagranm (0 meridian,longitude-RIC XD RF I IBEBOLR

(U,V;F) @ Heegaard diagrams % (U;14,-~,1,), (Vimy,>,n,) & T 3. meridian
%, longitude RRWEMIF O ATVWEI LTS, (Uily,~,1)lcBWT, 1, ko
B3RP 1, OAESKR->THBLT v, LXETILE, 1, M 0, 2EMSTF
CRY &, vy LEA, B L, B0, ETHSELBYUB L E 0, 2
BATT>THRRETCR->2LE, Cho0BFORIOESE 7, LET.

EB1. m(M3) @& o4, ,0, BERT, f1=1,,8,=1 BEGERL LT
7[1(}13): (m1,-".mn| ﬁlzl,...’ﬁngl) "'(III)
ERREINDB. BT (V;0D4,,8D.)=(ViDy, > ,00) 5% V O meridian & {1,
~,1a} Zlongitude & {ny,~ 0.} OEDFPSBEATCHWOTROBEARDRT N
#o5nz. |
Ta(M3)= (1y,,1a ] =1y, Ta=1) = (1)

6(n,1)(resp. 6(1,0)) TR, neridian m,(resp.1,)(i=1,,0)M=D>HETZ
D5, CONDLLEP—KEERELTEIE, EXBOER(0)(resp. (1))283
CLNTES. FWTIE, WELE neridian n,(resp. 1,) [>T 1,(resp.
n)HABEE, n,ot(resp. 1, e &S, HIC ns(resp. 1) 5 1,(resp. o)
HBTITF<LE n,(resp. 1)2BEECLICT 3.

2. #lo (Gn,l) 30k 6(o,1) p5B>h3HERBE

RO NG PN PRI Y PS PRE PRET PREES IN.PY PS DY PRET PRET PRET PES PSS BN
%3, (Vilo) 530 6(1,0) »5@sh s EFBE |

ma(83)= (11,12] 1217 o021 -t - =1,100,7 o]yl = 1)
%



(70%)
1. 1-A @ oneridian disks D,,D, IR 8D, 3D, @ wmeridians ZFhFh o,

n, £93. 1-A" @ neridian disks D,u’(k=1,,p),Dss’'(k=1,,9),D ¢ (k=
1,-,1) @ R aDss’, 3D s’ ,8D " O meridians ZF2h2h li,lse,lise &
T3. 1-8" DB h3R-EBORTE(IA)ET 3.

1-A




(rcé>

Ligylia,e14p Tigdsolinlygalyyoeedlygs=1@
wi(l-4A")= lsi,1u2,,1,, Loglyaeelyodynalygoeel yy=14@ (1A")
Yiswolasay,lyss| rd’' = 1(EBUAOHER)

lk(k¢ iu]»lj)

FEH2., EFBORF(N)ICBWT, QEDBBEND Lyl y=1, 11,y
2OD lin=l; CRALTE SN ZHEER

1[1|112)"'v115‘
Yoy lazy 1,

Yissalasa,oe s lags

Le(k#1,§,1J)

P PRI UPS FITS FUPIE UTED RUN (V)
Liglaoer lyglyp=tlypog=teelyy=t=1@®@ | (1B1’)
ra=(ELEEULADOBHERRK)

ICH 6T % Heegaard diagran OERMEFETE. F2QLDHB BN B 111,y
Slyetel™! ZORRALTHESN I AR

| FEPS FP TN I

Lsssdluz,= 14,

| FETES FETHEIN )

Le (k#1,§,1J)

Tialygee baplya=tlyyog=teel = 1= 1@
I I W NI VR U P LD L () (1B2')
ra=1(LEUAOBER)

i § % Heegaard diagran OERMEET 3.

EE. 1-MV-A)BWT, neridian 0, OREZEICHD, v, OAZTLEAL
{9F3L, |- TO oy, 0, DEORAI
1[1112"'111'1[/111I2'"11I1=l”'@

| UNTRALLE VYLD VRTOES FPREES PRt TR ED RO ()]

t23%. COBE, O Ly tlyg2 sy t=1g4lio1,, 830, Th%
QRRATIE Ll liplyyteel el =1 283, COLS>REEBOE
BICHET 5 Heegaard diagran OER|RIEET 3.



EE3. EXBOXR(IN)EBVT, (IM)IFLLWERT L.,
R 1, 1lat=l ZBMULTE W ZESE

Lisslig, o, 14,
IWETS SRS W

| WIZYS URTTRS VY
14

Le(EEUA D
Emx)

Litlypelypla= 1@
1i1lyzwlygla= 1@

Lot lisilamt=1Q (1B3’°)
ra’ = I (ERUADMRBRK)

I3 3 Heegaard diagranmn OEBRMEET 3.

2. 2-A o neridian disk b, OR 8D, ® weridian % n, &7 3.

@e7)

- 0

meridian disk D,e’ (k=1,-,14p, 214p+1,,214p+q) DWHR aD,.’ O neridi-
an & l; 293, 2-0 DRI EFHORTEQN )T 3.






/°7)

111»112.“‘,111 l¢|l¢2"'111111+1"‘111+r‘
T, (2-4")= Yiserslites 1yglyoeelyye (24°)

Lizivpsts s luzserss | Lizisrsi=liziepse=1@

L(tRUAOERT) | rd’ =H(EEUADHEEKRK)

EH4., EFBOERFTRAICBWVWT, FFLWERT 1 BER 1,4l 215,140
=1 2BMULTHA hIHEELE

Yig,lia, =14, Liglige 14147t =1 “®
Liserso=slines Liser=lisssla-

Lizosrsrs s bizaaras| Lizisserlizieresla=1@ (28°)
la ra' =l (ERBUADOHEERX)
L(ERUADERET)

IcXi 9% lleegaard diagram OEBMMELET 3.

3. 3—-A @ nmeridian disk D OIBR 38D ¢ neridian Z 0 2T 3. 3I—-A" @
meridian disk D" (k=1,-,1-1) OMER ad,’ @ neridian % 1., &L, D,” O
MR ab,” @ meridian 2 ¥ L 93. I-A 6B BZEFBOXRTEGALET
3.

3-A
Ag-i Ba-)
Ag-2 Bg-a
Aa B8,
A 8
3-A" A B
[ D; ]
|
X




(/7o)

via=1, wan=1,,¥;n=1
Ti1(3-A)=( m(n BUHOD p-l=1 ' (34)
£m/x) ra= I(ELBUAOHEERK)

ZES., EZFBORFGALBNT, n=1 % 0 28CROMEALRALT
RohsELXH

(o

o9 % Heegaard diagram OBV EFLET B,

Wi=1, wa=1, ,%,;.3=1 (38)
ra=1(EEUADOHEER) >

4. 4-A @ neridian disk D,;s @ meridian % m,, 9 3. 4—A" O weridian
disk D,",D,” @ meridian % FTh2®h 1,1, £§3. 4-A B LhBEFED
TR EUAET S,
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(77/)
Dy wimg s = (v, 8B)
mi(4-A)= me(k#ij) | vomgy=1 (v, :88) (44)
ra=1(EBUAOBMER)

EFEE. BEFXFOXFTUNDIBSUBOERIIHNIET S Heegaard diagran X R M
H#ET 3.
< -

8§ 3. DS-diagram and DS-deformation

wiwy=1
> (4B)
ra= I(ERBUAOEERX)

EH®B. 52 L connected 3-regular graph % G=(V:E) L9 3. Vit ¢ 0

vertices OBETHD, E X ¢ @ edges DRATHS. 52— |1 6| @ closure %

‘T IREEF LT3, K=VUEUF 293, K BROZBE#HETLTS :

(1) & vertex,edge,2-disk LoV T, HU label BFVWTWB 2-disks A=
258 5. AU label BfFNT WS edges BEZ2F2H3. B L label A{f
WTW3 vertices PS> TDH 3.

(2) @ U label MfFFB5h ik 2-disks 7, & v, OMERREH. v/, &
T, OMADHEEL, 37, ¥ at,"" Lo vertices, edges ¥> LKA
D, labels BXT & edges DM E H S8 T coopatible

B U label @D vertices, edges, 2-disks 2A—HT35®% { LT 5.

DL E(G,f)% DS-diagram & FEK.

ERT. EROMEWHAE3I-SMREL, DS-diagran TRETE 3.

E®T7. DS-diagran (G,f) KBV T,
(1) (6-1)=(6-2)% Da*-%Ff, (6-2)=(6-1)% Da -FRLETF, TH=ZD%28HK
LT Da-Z L ®AE.
(2) (6-3)=2(6-4)% D*-EW, (6-4)=(6-3)% DL -TRLBY, ZHO=D>%2LHK
LT -2 L HE.
D-ERBLD-ERERHL THIIS-FE LS.
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(//2)

G-1 A S
> ¥ 4 A S
B T
8 T
1 Y & 3 5
C u C BT U
C V)

A S
X
B8 [ T
8 w T X3 X1 Xi X3
X2
C 5 U
C U C X2 B T 2 v
X3
A& 3 S
G- X
2 3 }—}—{ 3 2
X
1 . H )
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(3) (6-5)(6-6)% Day2-FF(n22) L FE.

It 4
Mn-1p Ln-1 ANn-1 Mn-1y yNn-1
’ Cn
, A Bn
N N
N o N .
N . N A . Bi
. L1
MyA L2 AN1 May VvN1
l_/1 Lz
P p R A B2




(/'L

(4) (6-1)=(6-8)% Do*-F W, (C-8)&(6-T)% DL, *-HR(22)L®TE, ZH="
ERHBLT L-FRLEA

G-8 Ag-iBgey
An-gBl-g’
NN
AB.,

Asz An-1Bg-1 _

A:B; . o . As-1 Ba-1
+ +
AiBy Aa-an-z

(Dr5UDERERHLT DS-EELWS.

EE8. IS-ERE, S-BEBITELTHAMII-SREOANE2EE#TIER
TH 5.

- 14 -~



(7
§4. XEEB(EHI~6)0IEHW

@ELED G(e,1)UG(l,0) FMEEEBRV T DS-diagran ORFEHET. -
TROBMENED L.
#wE1. G(e,1)ue(l,o) & DS-ZEEMNBERTE 5.
EB20FHW (1-MVU-NV)I)ERABO LS D -ERE(CE=65) %2175 &, (1-C)
u(l-c)%z#H 3.

1-A

A 4

Ye o o

A 4

Y







rn
EBE, (I-CU(I-CHEABORBDEDIK Dr2-EE(65=266)21T S &,
Heegaard diagrams (1-B1)U (1-B1')%283. ChAMERENh S Heegaard dia-
grans TH 5.
1-c S1




(/78
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9
(I-B’ )58 bh3EEIZ(IBL')THS.

1-A @ meridian m,=38D; »% 1-B OF& meridian L XETB3{EHL, 1-Bl @
meridian &,=23h, 2 1-B1’ O%& oeridian L XET B HX, & eeridian OM
EESHTEALTHS. €->T 1-B1' @ o, poBohsMERDHEAIX, (14)
DOLRAULL 25.

1-B1 o meridian A,=28f, » 1-B1" OF nmeridian LXETHLEDHRHMI,
Logoelyglyptee 1™t THB. (1-M)V(1-4") »5
(1-C)v(1-C)EZ&EHLTU-BLVU-BI")ADE#IX, |-A ® meridian

Dys=os=jr(m)izde-1()Jo(X)iart(Ne)ivezdons-1(Nio1)iae (W)

% 1-Bl @ meridian
3bs=m,=sdr(m)izede-1(m) i (R) et (me)dusn’ = Jusr1’ (B2)ivs s (H)iy
KRZXZ. 14 KBWTE N, &k Wizl - AEEAC LTEFRED
T3, F£ 1-B RBWTE jvr@Diveast K ir (@) ipari(k=1,,p-1)
LHEERMECUVUTCEFTRELDTVWS. 5T vy 56 6y ~OERE, EEHOR
FOAIOOKDBBAS Linlizliu=L, 1wl 10! 2@Q® 1yl

Lisit CRATIESRERTHS.

(1A') 5 (182') oA S, (W) SUBL)OBELEABICERS N, (182°)

593 cut diagrams {X(1-B2)u (1-B2') TH 3.
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21)
EE3OEW TE20EHLERIE, (1-NDUI-A)E(U-COUV(1-C)IcZET 3.

1-¢ s,

- 21 -



(/22)

(I=-C)u(1=-C")ic D3*-ZER(KBORB)EIT> L, genus H 1 X = Heegaard
diagrams (1-B3)U(1-B3")%83. ChMNERENSB Heegaard diagrans TH 3.
1-B3

- 22 -



(723>
CHOERIZBWT, 1-A ® =Z>0 neridians
=8, =i(m )i i ()is(D)iper(M)iseoipes-t(Mroy)ise (Y)iy
By=8Ds=Ji(ms)izdv-1(m)Jo(X)JverNy)iveadars-tNio1)iae (W)
& 1-B83 =DM nmeridians

mrp=0bn=ia(m)izipr-a(m)i (2)I(Y)i, ,

F=24

125 80r2= dper(My)ipazipss-t(Ms-1)ipe s (H)3(Ho)isey
fs=8bs=Jdi(m)izde-1(ns)i(X)2(H)§,
Ka®En3. 1-83 IZIEH LW peridian disk D’ NRET 3. D' D me-
ridian % 14 293, 1-4" TBWT, 0/ O i,ee(He)isener & 0y O
Jerx(Ne)jsexsr(k=1,,1-1)ik, HERXEUCTCEFTREL>TED, Th 5
1=B3 TR—20 irscMe)irsnsr(k=1,-,1-1)IC22 D, 5 (H)I(Ho)irer B
BEAINT d2 BRSNS, o, S 1,011 BB, 6, (& is0,(0,)3
(Mo)irer BHBIMS, B4y fiyz, 8y O 1-B3 OF weridian. tDOXDHEBIT S
Eal, 555 2B )OMERND.Q.0%5 % 5. | u)

ER4AQIEW 2-MNVQR-AVICRBOLI KD -KE(6-6=6-5)%4T 5 &,
(2-C)v(2-C")za®3. a5, 2-OVQ-CILXKRORBOLI I D:*-ER
175 L, genus® | Eif7%= Heegaard diagrams (2-B)U (2-8") 2% 3. Zh
ER& N3 lleegaard diagrans TH 3. 2—-8" OF LW neridian disk D.’ @
meridian % la 2 93. COERE, EFXFOZERQ )PSO )ANDEREARG
LTw3.

-23_



2-A
Sp+2ptl
Va+i
Sp+20+§ pemmm—m e e
s B: Va+P
'
CUPAY Lk
S2 \”ﬂ" Bi. Nﬂ"af_(' "
jo
\12
Sa-1 I‘1 &2, v )’i Vagepo
1 Biy !
Sa B 7 V29+p
. oP i M
Ser seTestEsETEmT V29+P+,
S_QO'P-I
So+p Vp+20+g
2-A"

- 24 -



Spra0+1




(/26)

S, Vaep+t
[ N 2
Spe20+9 Sp+at+1 Vs 0 VptPt2

_26_



/27
EFESQEE B-AVE-VIEREBZ0LS5E D, -EH21T> L, genus %
1 FTFE 3-BV@B-B")2#83. ChM¥EREIhS Heegaard diagrans TH 3.
3-A KHIET B Heegaard diagram % (U;m,1) ¥ 3L, 3-A OBFICHBT 3
U o handle & 3-C LS5 >TWS. D%bh 3-A H»5 3-B ~DERE,
3-C ITBWVWT, longitude Y {x disk D;,” % bound LTW3BHH, 3D LXDHT
W%& longitude O —&4 D AB,(i=1,-,1-1)% anbient isotopy T D,” £ %
ECHEET o), BEU o) tXDBANKS LTES. DFE U % meridian
disk D TYoTHBNS Heegaard splitting o Heegaard diagram 2% 3—B T&
5. Cocrx@GAKBVWT n=1 %, o 28 CRMOMBRRNICRALTHES N 3(3B)
DEFRICHIGT B Heegaard diagran 3 3-B THBEZLETRLTW 3.

3-A ' m

As-1

Ag-2—>—/2°

Y

Yy e [

A2
A1

4
i

PO SR VA S A VN
Lo 3 S > By

A
A1

- 27 -



(/128)

3-B Qo1 An—:Bx-g
00-2 Arabe-g
0 Aafly,
Q4 ABi,
3-B’
Az28B2 Ag-1Be-1
A8, Ag-1 B
—_—— e e o —_—
+ +
AiBy As-2Bg-2
3-C ’
Ag-1 Dn
Qo1
U 0,

01

1,

wo Ay By

- 28 -
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29)
EEGDIH (4-A)VU-A")IC Do-EB%21TH> L, genus D | FTH-kE(4-B)U
(4-B')%283. ZELT 4-A »50EELRORTIX(4B)L 2 3.

_29_



(730

§ 5. Examples

3. (BA[10)) wave OFE L2V 83 @ genus 3 ) Heegaard diagranms
(U;d,e,f)

26 b
e 37
k3
17
s : B .
38 C 9 29
15
25 c . Y
2 21 53
7 1 3
d" / ve fj .Ic
&
fd i 8 7 4 6 3
V, 7 5
vvé 4 2 '}C d c d 7.

a
2
~ A
e e
23 2
24 3
1 7

_30-



(3/)

(V;a,b,c)

-31_



(/32)

(Via,b,c) 55N B3HERIL

Ta= (dyef | d-'f-te-te-tdfecesl@ (s OB (L:H 5 A))
(vave de-1d-1f-14-1f-1d-t1edfdfdf=1-@Q(b OEH(14:IHBAK))
FELRZW) de-1d-1f-le-te-'dfedfdfdf=1--@(c OFEA(I5:HRBKH)) ) (1)

Th3. ('YL edfdfdfde-'d-1f-1=dfd #%83. ch%z200
edfdfdfde-!d-f-! LRATI L3 )&EH»%2E 3.

.= {d,e,f | d-'f-te-te-1dfece=l-D(a DEA(1:HBREK))
(wave de-1d-!f-'d-1f-1d-1edfdfdf=1-@(h OFEH(19: B X))
HFELRW) | e le-tdldld=1-@(g DEAH(16:HRBK)) ) (3)

(Uid,e, D)V (Via,b,c)icBVT, (Uid,e,f)d ,

" {20e21,8d9,33734,10d11,35£36,12d13,37138,14d15,25¢26,2d3,28129)
DT D13-ER%2T>TH H5h = Heegaard diagrans % (U’';d,e,f)U(V’;a,g,h)
35 (3R, NP 6RENBLFRORTTH 3.

(3)D@&h d-if-td-tf-td-te=e~! %#3. ThEQ@q d-'f-1d-'f-1d-te |2
RATRL(B')VoEH %2118 3.

my= (d,e,f | d-1f-te-le-!dfeee=l--@(a OFEH(1: BB X))
(vave de-te-'dfdfdf=1-@ (i OFEH(19: R K))
#ETHB) e~le-1dfdfd=1-Q@(i OFEH (16:HREK)) ) (5")

(Uid,e, )V (Via,g,)icBWT, (V;d,e, )0
{21d15,22f14,23d13,24f12,25d11,10e26}

O T De-ER%ET>THE@ 5N = Heegaard diagrans % (U’ ’;d,e,f)U (V' ' ;a,i,])

&95. ()R(V' 5,1, i) oBbWB3EEBORTTH 3.

HEMAL. (Uid,e,f)U (Via,b,c)=>(U";d,e,f)U (V' ;a,g,h)=
(U 7id,e, f)U (V' 7 5a,i,])
DEREITX

-32-



(/33)

(U ;d,e, 1)
g0 h
18
c h - n
7 30
==Np
18 27 d 28
: H S
> 26 § 25 24
2
d
%
A
Flal L1 N2
et o AT 7 A ddrdrl
1 e"‘ vy v v Vv V¥
T 5%
A A"
a
es AE
8 7 ) 13
7 : 0T
1 5
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(U”

;d,e, )

-35-

()2



(/3€)

(vV'’';a,i,d)

= (d,e,f
(vave#F 1£)

d-1f-te-te-'dfeee=1--a(1),de-te-1dfdfdf=1--j(19)
e-te-tdfdfd=1-i(186) > (5) -
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4. (0.Ja.Viro[1l]) wave OFFE LR S @ genus 3 & Heegaard diagrams

(Uill.lz,lg) (V:mumz.ma)

(Vimy,m2,m3) 0 585N 3HEBH L

= {1y, lz, 0 | 12701221 @ (my DEH (LHRER))

(wave Islo7t=z1@(n, ODFEH(S:HBH))

FELRZW) Lamt a1 t=1@(os OFRA(I:HBBA)) ) (1)

THDd. Okb Li=l2l: 2#83. Chz200 |, ARATZ3L(2)0FE»EES.

= (1y,12,15 | 1312721 @ (o OFEA(5: HBH))
(vave ZFET3) | 137137 121,137 =1 Q+Q(F, ORA(:HRA)) ) (2")

(Usl1,12,13) U (Vimy,m2,03) i BWT, (Vimy,02,03)0 disk Dy’ OFFT

Do -ER%ETH>TH S5h = Heegaard diagrams % (U';12,13)VU (V' ;d,,m2) & T 3.
(2 8,nm) D 6B SNBZBEBORTTH 3.
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(/3¢)

(U';12,13) (V';my,m2)

=1y, 12,0301 1alat=leema(5), 13- 13"V ol ala=t=1ee B9(8) ) (27) (V' ;dq,m2)
vave# #.

B5. MmEEh $2xs* @ genus 5 @ Heegaard diagrams

(U;14,12,13,14,15) ms Mg

(V;mltm21m3’m4}m5)
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(U112, 15,14, 1) 6B M 3 BEEBORET

1= (B1,02,03,04,05 | 03037 '=1-@D(l, OEH(1:HRER))

003" '=1--@(l: OEH(I:HER))

DsBs '@ B2 =1 Q (1l OB (10:HRER))
83=1-@(ls OFEH)

as=1--®(ls OHEH) > (1)

TH%. @D m3=1 20,00 03! KRATZ L, (2)ok» %218 3.
1= (01,02,04,85 | 321Dl ORA(1:HER))
0521 @(l; ORA(I:HRBR))
Bslg~'myme =21 @(ls OFEA(10:HFER))
a5zl ®(ls O&EH) Y (2%)

(“;11!12’13’14’15)U(V;mlrm2'3)“4’135)‘:3[/\-(, (“;11,12,13,14,15)0) diSk
D3 o)ﬁﬁ—e 03'--£ﬁ2éﬁ5 &’ (U,;ll)12113vl5)u(v.;mltm2'm4'm5)%f56-
(22)R W 514, 12,15,15) 0 5B N2 BFBORTTH 3.

(U'illol2tl3o15)

agﬁﬂgz° (U;11112113'14’15)U (V;ml’m21m3'm4’m5)=(“’ ;11112113'15)U (V’;ml,
mz:“aﬂns) @E&%ﬁi.
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#e. L(7,2) @ genus 1  leegaard diagrams

(Vin)) 58 6h3EFBORTIE
= (1 1,7yt gy il Oy, OBEAH(LERA))) (1)

THB. HULWERR 1o LBAR L7177l 2BMT 3L (2)0ES 2R3,
a= (e | Ll @ (0 OBS (10: 1% R))
7117t =l @ (02 OBA(:HER)T ) (2')

(GIDUV)ERBWT, (U:1) @ {3111,41412) OB T D-ERETH, RE
D3*-ER %#1T> & Heegaard diagrams (U';1;,12)V(V';o,,m2) 28 3. (27)i
(Vimy,m) 6B 5NZ3BEXRORTTHS.

(U’ 14, 12) (V'im,, m2) Q2
L1

ma
MEBRES. (LLIDUWNVIn)=W 01,120V iy ame) OFEBEITX.
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