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EEREFMYBFERENRATHER

|

Definition. (G % R{&)

C*(X,R?) = {f : X — R2| f : C*} IC Whitney fiif8% A, fIAEZ2f &
ERCE

f,gcC°(X,R?) h"AEREE X, HEBPREEHK ¢ : X ~X,
Y:RPR2ABHELT, ROAMERBIETHS.

x —* . x

fl lg

R2 ¥, R?
Definition. (ZEE1&)

f €C(X,R?) IZDWT, 3% U; CC(X,RYNEFEELT, FED ge Uy
KL f &g EERETH S EE f 2RESHRE ML,
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Definition. (#TY) BRER & H X TRER)

Singf): f DBFERES, peSingf) &¥ 3.
B pATEETY BRESR
S 3I(t,xy2): pEDY OBFEE st f(t,xy,2) = (t,—x2 —y2+ 7).
B pAEERYBRESR
< 3A(t,x,y,2) : pEDY OBFTERZ st. f(t,x,y,2) = (t,

B pHAHRTHRESR
S 3t,xy,2): pEbY DRAEE st. f(t,x,Y,2) = (t,x¢ —3xt+y> —2).

—X2—y?2 7).
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B 4 JRITZFRIED simplifed trisection map

Definition. (simplifed (g, k)-trisection map)[Baykur-Saeki, 2017]

f:X = R%: ZEBKICHL f(Singf) "NRTEA SN B EE, f % simplifed
(g,k)-trisection map & & &. F7=, g % simplified trisection map DFEH & LS.

B ORIRER - EERY BEEE. 2R FTEERTY BEEE.
B RRE - WA THEE.
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RFEEZEBRTDEEICELE 774 13—DZEL

m AR EERYERERDIDLY ORFERLEEDTHS.
n FARBRHRIEBITY BEREROBEEESGZRLTWVAS.

B EEOKEFETIE X2y -2 THde, SiEOBIERLIC
Mo T3RITI/N\Y RILDEEITTHORLTWS.
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B ANEAEETYBREROEDY OKFERLIZEDTHS.

B RAEREIFEERY BERERODRREEESZRLTWS.

B GEOKEAEATIE X2 -y + 2 THBED, SEOBIERELISA>T3INR
TT2-N\Y RILDEENMTHITWS.

BZDEED2NY RILOEBMABICHBRT 27 74 /N—LEOMR (AR THK
BTSN 2 SR 2 T EETY BRESOERY A 7L ERY, B
LD RHR% reference path, reference path DIERD 7 7 A1 /13— % reference
fiber &LV,
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n AP AR TRHERDEDY DFRFERLTWS.
B RRETIE 2 ROFREMERY BREEIEL TS,

m AE®D 2 KD reference path # VO ERT &, ®ST 2HEEBY A 7L
abIZB>T2N\Y RILDEEDTHONE. ZDE&E, reference fiber
ETacblFhEZ1ELITIRDS.
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CP? £ ® simplifed trisection map

CP? Lo simplifed trisection map

LIFOEIE, CP? £ simplifed (1,0)-trisection mapf DHEEEATH 3.

m 3DD&EKIFE, F1(p) % reference fiber & L7z & & O reference path &% L
TW5.

m a,B,y 3% reference path ICXH T 2 A EEITY BEREROHERY 1 V)L %
RKLTW3.
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Theorem. ([Baykur-Saeki, 2017])

EEDH 4 RTZ#{EEdH % simplifed (g, k)-trisection map =R 5.
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FATIR

Theorem. ([Baykur-Saeki, 2017])
EEDH 4 RTZ#{EEdH % simplifed (g, k)-trisection map =R 5.

g=1
X ~+CP? St x S

g =2 ([Hayano, 2017])
X ~ @ x P, +CP?4+ CP?, S x S+ CP(HE 2 I E).
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FATIR

Theorem. ([Baykur-Saeki, 2017])

EEDH 4 RTZHR{EEH % simplifed (g, k)-trisection map = FHET 5.
g=1

X ~+CP? St x S

g =2 ([Hayano, 2017])

X ~ @ x P, +CP?4+ CP?, S x S+ CP(HE 2 I E).

g=3

L >~ XZEE D (twisted) spun 4-manifold 2331 & L TSN TW3. ([Meier,
2013] & & U* [Hayano, 2017])
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fX)ICTREOE SIS &< &, Y1) 3B 3 RTEZHREETED 5.
1

1) »EDZH IRTEHREKIMTHZHN?
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fX)ICTREOE SIS &< &, Y1) 3B 3 RTEZHREETED 5.
1

1) »EDZH IRTEHREKIMTHZHN?

m f HFEH 2 D simplifed trisection B&D & &, f1(1) & LTEND 3
ZIRADAIMEE Z JRE L7z, (Theorem 1)
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fX)ICTREOE SIS &< &, Y1) 3B 3 RTEZHREETED 5.
1

1) »EDZH IRTEHREKIMTHZHN?

m f H'FEH 2 O simplifed trisection BN & &, (1) & LTHEND 3
ZIRADAIMEE Z JRE L7z, (Theorem 1)

B I avOBEADICEPLAEAREER f WL, EREONHEZ
A f1(1) & LTEBNS. (Theorem 2)
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FHER1

Theorem 1. [A.]

f : X — R? : simplified (2,0)-trisection map,
| € f(X) : proper, generic, and simple arc,
ZoeE 1) & LTHESNBH 3IRTEHEIE

S St x S, +L(r%,s), +L(t,1)

DVWETFNHODERBEDOEZEMTH B, 7=7L, siEFrP+1 DN THS.
I
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Definition. (cusp move - inner-digon move)

I C f(X) IEH T 2 EHDBAER % cusp move, BEIDBMEN %

inner-digon move & & /&,

- LK

Figure: cusp move Figure: inner-digon move

Lemma 1.

LDESDEET, RAKYILD,
@) f711) ~ £71(1p).

@ 21~ 1) g St x S
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Lemma 2.

f : X — R? : simplified (2,0)-trisection map,

| € f(X) : proper, generic, and simple arc,

Mi : case (i) DEH B 3RTLEHRIA (1 =1,2)

ZoeE 1) & LTHESN B 3IRTEHEIE
S'x &, My, My

DEREDEFEMTH 3.

O )

Figure: case(1) Figure: case(2)
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Proof.

| 1% L inner-digon AR < 725 £ Tmove 2E9. ZDEF=EZn& L
T, move BDIM%E 13 £F2E, FH)~f 1) "SI xS TH3.

~ 1 IZXF L cusp move 29 Z & T, 1 I ERD (a), (b) Zimm TORIF=
HEDNEELRT B.

~ f7H1) & LTE LN B 3IRTEHMKIE St x S, My, £M, DER(E
DEFEMTH 5.

Figure: (a) Figure: (b)
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Theorem 1 DEFER DHERE.
Lemma2 &V, My, My DAIEEZRE T L L L.

0 ©

Figure: My Figure: Mo

Figure: reference paths

9, AED &K S IC reference fiber & f~1(p) ~ 3, & LT, reference path
ISR 2HEBY A VI EETNEN a,az,B1,6, 01, ,0 &£F 5.
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Theorem 1 DEFBH DHERE.

0 ©

Figure: (1) Figure: (2)

Figure: (3)

(1) DED % ZHk{KIE Heegaard B (f71(q),B2,0) ICL WIRES N,
(2) DED B ZHAIE Heegaard B (f1(q), B, o) IC K WRES NS,
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O, i,V ZETET 57=0HIC, RZAW3,

Theorem(Hayano, [2017])
H% ueMod(Zy) MEELT,

8 = p(B2) = tig, (1) ©ty, (1) Ot (ar) (B2)

THb,
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T ar-Bh=Bi-i=wn-a1=a2-Bo=02-pb=1TH32EEDH%
MRS, y=par+qBL+ras+sh EBL. TDEEX,
ar-vi=w-fi=-1&Y p=q=-1HL7%EDD. BRI,
Yi=—01—Bi+roaa+s TH3. ULTFIhSERAWVWT, d=Uu(B) &5t
BLTWL.

0 = H(B2) = tig, (yy) ©ty, (1) Ot (ay) (B2)
= ttal(Vl) Ottyl(ﬁl) (B2)

=ty () (—T L+ (1+75) B2 + rlay)

= —ray+ (1+18)B +r?as.

BOT, (f71g),B,d) R L(r2,1+rs) 5EDHB T ENbHD
(F71a), Bz, y2) 1 |y2- 6|—1;U=.+%3“6 ET L, 1);&@% Ehh

"3,
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FHER2

Theorem 2. [A]

X~ PP x P F11d 2CP22 —CP? £ §3. D& X R% B3 HERE
DREBEDRE {fi : X = R}y NEET 2,

n fi OREBEERIETETSEAONS,
m () EWHES A TH B.
miASE ) & () BRBATR.

1

L[
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Theorem 2 D EEBH DHEERE.

a={a1,a2},B={B1, B}, y={wn, v} “GEDLSIZEEL,
(22,0.B,y) W EHDHREES ZHOREEKREHENT 5. IIT,
Lr IEEROERTH S, # (Z2,a,p) & S® DIEAERI%: Heegaard F 72
DT, ZOEREENT Y. S LORABEHRTIENTES, D
EIICLTHELNZRABIETL—I VY IREN |, r,p,g TRESINS 2
BigHBETH 5,

~ WEFEAB BB LD IC2FBRABERY, | r 2+2KE GERE,
EREOVHESHRENFONS,
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Theorem 1. [A.](FB#8)

f : X — R? : simplified (2,0)-trisection map,
| € f(X) : proper, generic, and simple arc,
ZoeE 1) & LTHESNBH 3IRTESHEIE

S St x S, +L(r?%,s), +L(t,1)
DUWFNHDERBEOEFMTH B, 7L, sRrPLtlONHTHS.

m Theorem1 ICBEWVWT, LY XLEAIMDE|IERLELTE2LOIA
simplified (2,0)-trisection map H"ER TE 2 MHEESIHE 3.

B Theorem 1 BEL V2 ICHBITDXDED 4 RTEFEELRDIDEEE
3.



