Sheet number and 11-colorable 2-knot
o og (DDDDDDDDD M2)

od

goboobooobooooooocooboooO,00boo0oo00o
ooooooooooooooooo. ooooooooo, 3,5,
rOO00000O0C0O00O0OC0O000O0,00000000O00O0
ooboobo. oobo,11o0oogoooooooooooon
oobooooooooooo.

1 DO0O0DoOOoOoDon

RPO00000OOODOD S'0000000,000,00000000000000,R*00
0000000000 S?000000000.00,20000000 K, K,000OOOOOO, K,
0K,0OOR*00D0000D0O00ODOOODOODOOOOOOODOOO.

7:R* — R3O0 n(z,y,2,w) = (v,9,2) 00000000000000000. 00000 KOO
00, 7lx(K)0OOO0O0D000.10000000000,KO~0000000000000O0.
0.100000000000,000,000,00000000.

—

T T

o.1o0o0o0,000,000,000000

KO#~O0ODODODOOODOOODOOODOO,n(K)ODOOO,0.200000000000000000
O0,n(K)0000O0O0O00O0D0OOOO0OO0OOO0 KOOODOOO.OO,0000000000O,00
ooooooooodooDboo,00d0bob0 2000000bDOo0O0OoOOOgn.

— - —

|

o2000000000,000,000,000000O

goobobOooooo,0boboo0ob00obOobO0obUoboooo0 3bobooobooooo,2000
0000000000000, 00000000000000000000O0O R2O00000000
gooooooooooooboboooooobobboooob. bbb bbboo,0oOog
00000000030 70000000000, ResemanO0O0O00O0O0O.

00 1.1. ([9) 20000000 Ky, K, OOOODOODODODOOODOODOOOO,0000000 Dy,
D, 0000000000000 R 0000000000000 O0O0DO0O0OOO0OO.
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030000000

00000 KOoOOoO bOoooOo,D00000000O0OD0O0OD. 00, D00000O0O0O0O0O0O
OO0 Sp000D0000O. Sp 000000 sh(D)ODDO,00 DOOOOO [8JOO0D0. KOOO
000000000000, 000000 sh(K)OOD,00000 FOOODODOOO.040,0
oo0ooopoooo0oUoOoooooU0UOOooOoO0. DoOO,000000DOOO0 40000000
00.00,00000000000,000000000000004000000000000 8]

ooo,00o00D000D00O0O00O0O0 300000000O00ODOOOOOOO0OO0OO0O.
1

4
0400000000000

2 pOO

00,00000 KOOO DO pO000000. 000,0000p0300000000000
00. 0000000000 p0000,000000 Z/pZ0000000000 f0,00000
00 f(a)+ f(y)=2f(8) (00D0,0.500000 o,7y0000002000,800000000
00)00000000000. 000000000 p0000,00000000 Z/pZ000000
0000 f0,00000000 f(A)+ f(C)=2f(B)(000,0.500000 A,C000000
BOOOOOOOOO)0000000000. 000000000 Z/pZ000,00000000
00.00,p00 fO0000O0D0DO0O, fO0000000D0. 00000 KOOOOO DOO
00,0000 p000000000,KOp0000000000.

A sgr
N A

fla) + f(v) =2f(8) f(A) + f(C) =2f(B)
0.5000p00
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000000000000 0000O0OO0,0000 [5,[6)000000D000O0O0ODOOOODOODOO
OO0 [1,p)0000000D00OC. 00,00000000000O0OODO,0D00000DOOOOOOO
000000D. p0D00O0O0O0ODDO,Fox [3],[4 0000000000 DODOO0OO,0D000D0O0OO
00 R,000000C00000C0000.

3 O0onog

goocooocoboooobooobooobooooooooboooo,coboboobboobooboooo
0. 0,p000000000000000O00DCOO0O0OO0DOO,O000000 C,00000000.
3<p<L6l00000p0OO0OODO C,0,0000.100000000000000R0.

0.1C,(000,3<p<6l)
pl3]s| 7|1 ]3] 17]19] 2327|4161
Col3|als] 6 | 7 [ 8 | o |-

oooob,0obooboobobooboobooboo,000booboo poobobOOD

goboooooboob.obo,ooboobooobooboboobbooboobboo,bbOoo

UbpOO000O00OD0OODODODOD.
gogboboopobbobboobboobbo,0bboboboobobobboob.

00 3.1. (7)) 00000 KODOO,O0D0O0OOO.
(1) KO 30000000000, sh(K)>4000.
(2) KO 50000000000, sh(K)>5000.
(3) KO 70000000000, sh(K)>6000.

0031(1)00000000000000,000000 ([7, Theorem 4.2]) 000000000,
00310000,110000000000000000000,000000000000000.

4 OO0
41 0O0ODOOOOOO
00 4.1. 00000 KO 110000000000, sh(kK)>7000.

gobo,00oooooobooobooobooooboooooooooo. oooboo,b00oooa
oooooooo. coobo,0o0o00o0oboboc00ob pooobobOOcOO0,0b0000b00O000DO0O0
og.

00 4.2. (7)) 00 f00D0000 KOOO DO pO00D000. 0000,00000000000
0000000 Pp(f)00000.
(1) Pp(f)000000 Im(f) 000,
(2) Pp(f)000000 #, y0OODOOOOOO00,00 DOOOOODOO0OOOOO0O0
¢,y0000000000000000000,00,0000000.000,2, y000O0O
0000000000000000 xT—W(EZ/pZ)DDDDDDDD.

0000000000000 D00000D0000O Pp(f)0, fO00D0DOODOODOOO.
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0.04000000000000D0,0.60000000000 %Z/3Z00000000 300
f0D000.0000, f000 DOOOOO30000000000000000000. Pp(f)0
0000 Im(f), 0000 300 f0000000000000,1,2€Z/3Z0000. 00, Py(f)
0000000,00 PO0000O0O0O0O0O00 {0,1},{1,2},{0,2})0000000000,0000
00000000 2,0,100000, f00000000 Pp(f)00.60000.

0

0.600000000000 DO 300 fOO0O0OOOOO Pp(f)

00D0000o0O0O000o0D. 0000, sk(D)<600000000 KOOO DOOODO,000
0l1o00oooooboooooo.
1noooogoogo,boboboooogog.

00 4.3. ([7, Lemma 5.3]000) p0 110000000, f000000 KOODO DOOOOO
p00D000.0000 |[Im(f)|>5.

O, sh(D) <6, | Im(f) | <sh(D)DODODODO,0005 < [Im(f)] <sh(D)<600000. 0
00,sh(D)=500000 DO0O0OO, |Im(f)]=50001100 f00000000,00,
sh(D)=600000 DOOOO,|Im(f)]=50006000 1100 f000000000000
oo.

42 1100000
IIm(f)]=5000 6000 11000000,000000000.

00 4.4. 00 DO0OOOO 1100 f0 |Im(f) |=50000000000000,00000 D
oDoooo 1100 f,f,0000000000.

f1:Im(f) ={0,1,2,3,6} 000, Pp(f)0 P, OODO.

f2:Im(f) ={0,1,2,6,9y 000, Pp(f)0 R,OOOOODOOOOO0.

0.7 P, P
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00 4.5. 00 DOOOOO 1100 g0 |Im(g) | =60000000000000,00000 D
00000 1100 ¢1,¢90,93,940000000000.

g1 :Im(g1) ={0,1,2,3,4,61 000, Pp(¢1)0 Q: 000000000000,

g2 : Im(g2) ={0,1,2,3,5,6} 000, Pp(g2) 0 Q,000000000000.

g3 : Im(g3) = {0,1,2,3,6,8} 000, Pp(g3) 0 Qs 000000000000,

Im(g4) = {0,1,2,3,6,9} 000, Pp(g4) 0 Q,000000000000.

— e — ~—

ga :

0.8Q1, Q2, Q3, Q4

0044, 4500000000000000000,p00000000 200000000000
ooooo.oo,0044,450000000000,000000000000DOOOOOOOO.

00 4.6. ([7]) 00 f000 DO pOO0D0O00. @,b0 Z/pZ00000000. 0000,00 D
0000000 Sp00 Z/pZ0000 f/0 f/(X)=af(X)+b (000, X e€Sp) 000000,
f/000DOpOODOOO.

00 4.7. (7)) X, YODOO DOOODOOOO S, 00000000. 0000, 00 DOp
00 f0 f(X)# f(Y)0OOODOODOODOODOODOO, ZpZO00O0O0000 20 «,b0000,
f(X)=a, f(Y)=b00ODODOO DO p00 f/00000. 000, |In(f)|=|Im(f)|000.

4.3  exclusive
00000000, 0000 exclusiveOOOOO0OO0OO0OOOOOO.

00 4.8. ([7]) 00 f000000 KOOO DO p000D00. 0000, A(e Sp) 0 exclusive
00000, A0000000000000000000,,00000000000000 f(A)00
000,000,A000000000000D000O000DO00O0.
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X a — N a
a N_ | e

0 .10 exclusive

00 4.9. (7)) 00 f000000 KOOO DO p0000,ABeSp000. 0000, BO
A-exclusive 00000, BOOODOOO0O0OO,00000000000000 A0DOOOOOOO
000000000,00,B00000000000000O0000O,00000000,0000
0000 A0DODOOO0O0,000000 f(B)0O0O0O000O0OO0.

f(B)=1b A
B N

0.11 A-exclusive

0000 exclusive00O0OO0OO0O0OOO0ODO,000000 [200000,000000000
gooo.

00 4.10. 000400000 Aq,A5,A3,A, € Sp 0000, Ay O exclusive, As O Aq-exclusive,
Az O As-exclusive, A4 0 As-exclusive 00, 00000000000 ay,a9,a3,a4 000, OO0
O, as # a1, 2as — a1, 2as — a1, a1 —2as +2a; 000000,200000000 4y, A,00000
goooooo.

5 ODoOoOogd

00 44,45000,sk(D)<6000,00000000 Py, Py, Q1, @2, Q3,Q, 0000000
00000001100 f00000000000000000000. 000,0000000000
00,0.90000 Q,0000000000000000000000 1100 f00000000
0,00 41000000000.

O, Im(f)| =6, sh(D)=6000,Im(f) 0 Sp0000 10 10000000,ielm(f)000
000000 H;00000000.0000,00000000000,0000000000000
00000000,000000000000,H0000000000000,00000000 0
00000000000000000. 000, HyD exclusive000.00,30000000000

~10-



09Q.0000000000

dooo,60000000000000, H30000000000000O,00000000 0,60
0o0oooooooooUoooo,000, HsO00DO0oOOoUoooooooooooo,000000
ooo,6000,000030000000000000000. OOO, Hz3O Hg-exclusive OO
0. 00000, Hg O Hs-exclusive, Hy 0 Hg-exclusive 00O O0O0OOO0OO. OO0O,2-3—0=06,
2.6-0=1,0-2-34+2-6=6000.

000, 000000b0b000Db,00 00,2000 100000000000 DODOOODOOODO, OO0
0000 Hy, H,OOOODOODODODODODODODOOOOO,00 41000000.000,,0.90000
0000ooooooooo 11100 fooooog.

oo
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