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32 equivalence relations on knot projections

R

B =
ERTAT @ knot projection (23817 %, 5f5 & 1172 Reidemeister move R, strong RII, weak RII,
strong RN, weak RII % f W 7-[AfERI4R 2 4 C (2°=32380) £2 5. TNHDEDEME
BRI T, EORMEBMBIELZ 02 0uE L, FRHEBMRIZEZ S 21 EICFET 5
ZEERLA 0], CoMRIIMFEAR GRS Lo®FEMETH L.

Definition 1. R* (278 5 21230 A F 72 [9JE % knot &9 . knot % 2 KICTFIHIZHT L
723 @ % knot projection & \x9) . FOE, 3EAREARILVWIIIZT L.

AZ
A .
U 4
PR
y knot projection

20D A DS BADO#EGE f1A— BYPEHHT, FOHEHELERTHL L X,
fEREMGHRENS . AL B EDOMIZFEMEGEIFET L L E, ALBIEFRMTHL LW
W, 2 TERT. ZORETIE, FAMHIZE D) knot projection % [d]—#H L, SEEILXHI L 2\
boL$s.
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¥ 72, knot projection % P _FICMEIRE S & /242 & T, BRI R TR .

Definition 2.  ER[E - knot projection (25T, 42X 72 R RILRIT # XD X 9 IZEFHE
T 5. AEED 2 O knot projection P, P, IZB\WT, AR R, RIL RO TH Y &9 2 L75,
MHENTWD.

RIL RIT % & 5 (ZfllA> < strong RII, weak RII, strong RIII, weak RII & | CXD X ) IZEFE
T A, HAE, OB FERLTVWS.
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INBEFWT, kRO 32 OFMEBERE EHRT D.

(1) P

(2) { RI, strongRI, weakRIl, strongRII, weak RIl }
(3) { RI, strongRI, weakRIl, strong RII !
(4) { RI, strongRI, weakRII, weak RII |
(5) | RI, strongRII, strong RI, weak RII |
(6) | RIL weak RII,  strong RII, weak RIT |
(7) | RI, strongRI, strong RII |
(8) | RI, strongRI, weak RIT |
(9) | RI, weak RII,  strong RII |
(10) | { strong RII,  weak RII, weak RII |
(11) | { strong RII,  weak RIl, strong RII, weak RII |
(12) | { strong RIl,  weak RI, strong RII |
(13) | | strong RII, strong RIII |
(14) | | strong RII, strong RII, weak RII |
(15) | | strong RII, weak RII |
(16) | | weak RII,  strong RII |
17) | | weak RII, strong RII, weak RII |
(18) | { strong RII }
(19) | weak RII }
(20) | | strong RI,  weak RII !
(21) | | weak RII, weak RII |
(22) | i strong RI, weak RII |
(23) | | strong RII !
(24) | | weak RII |
(25) | { RI }
(26) | { RI, strongRII !
(27) | { RI, weak RII !
(28) | { RI, strongRI, weakRII }
(29) | { RI, strong RII |
(30) | { RI, weak RII |
(31) | | RI, strong RI, weak RII |
(32) | { RI, weak RII, weak RIT |

C 3258 ORMERIRD, ks 20 EIZRAET HZ L 2RT.
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(3)1%, K ? X 9 |2 strong RII, strong RII % T weak R % 4% 35 2 &SR L DT,
Q) ELEfETH L. FEEZ, O~ DQ)LFAMETHAZ LIRESL.

\g/ strong RII strong RIII strong RII /y\

T lmserloet

Trenllnezloeet Sreelleezioee

weak RIIT

(10)~(32)D23#N %, ROXHIZ2D2453T 5.
(A) RIZ&T(25)~(32) D 8D
(B) RIZ&F 2\ (10)~(24) D 153 1)

(A) RI #&E (25)~(32) D 83@")

Definition 3. ([4], [9], [10])
(1) P#% 1b CTreduced IZL72b D% P" &3
(2) P % 1b, strong 2b T reduced (2 L7-b D% P” L £
(3) P % 1b, weak 2b Treduced IZL72b D% P L F.
(4) P % 1b,2b Treduced IZ L7230 D% P &34,
(5) P % strong 2b T reduced |2 L72b D% P* L ET.
(6) P#% 2b Creduced |2 L72b D% P LT,
(7) P % weak 2b T reduced IZ L7235 D% P™ &35,

1b e strong 2b >
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Fact1. ([4,5], [9], [10], [13])
(1) P,P,"RITENE) < P =P,
(2) P, P, 7RI, strongRII T &) «— P =P,
(3) P, P, 2%RI, weak RIl TN &9 < P = P,”
(4) P,P,"RLRI TN &) < P ~P,”
(5) P, P, 7" strong R T Y 49 «— P =P,
(6) PP, " RITHKY A < P =P,”
(7) P, P,%"weak RIl TR V) &9 < P> = P,

Fact 2. ([11]) P, 2D (a), (b), (¢), (d) Z&FT, P, P, RI, strong RII THYN H ) %
51, P 1 P12 00,3, A [RAE connectd sum L72H DTH 5.

Fact 3. ([11]) fE&K [2] |2 X % P O trivializing number % #(P) & 32 9. tr(P) &, R,
weak RII [ZBWTAHETH A.

Fact4. ([7]) P @ canonical genus % g(P) & 39, tr(P) — 2g(P) IZ RI, weak RII, weak RII
BV TAETH 5.

Factl ~4 # VT, (25 ~B) 2RO L) IZHHET AT LS.

Case Formulae Key Fact
(25) RI [8:] = [T] | Bi]=I[7T] | [4]=[T] | [3,]=[4] | Fact1 (1)
(26) RI, strong RII [8:1=[T] | [3]=I[T]1| [4]1=I[T] | [5]=[T] | Fact1 (2)
(27) RI, weak RII 8,1=[T] | [31=IT]1| [4]1=[T] | [5]=I[T] | Fact1 (3)
(28) RL RI [8:1=[T] | B1=I[T] | [4]1=I[T] | [5]=I[T] | Factl (4)
(29) RI, strong RII 8- = [T] | [3,1=1IT1| [4]1=[T] | [5,]=[T] Fact 2
(30) RI, weak RII 8=[T] | 3]=I[T]1| 41=[7] | 3]=[4]] Fact3
(31) RI, RII [8] =[T1] (7. =I[T]
(32) | RI, weak RIL, weak RII | [8,] = [T] [7.] = [T] Fact 4
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Proposition 1. P 73%8 15 % £ 0 202 FF72 7 W7rI%, weak RIL strong RII, weak RII |2 BTN
BThb.

(B) RI’&ai&L‘(lO)*v(M)O)lS 0]
Proposition 1 £ 1), (RO X H 122 DI2451T 5.
(a) strong RIl %@ﬁ(10)~(15), (18), (20)» 8@ Y
(b) strong RIl & F 22\ (16), (17), (19), 21)~Q4)D 73D

(B) (a) strong RII ¢ (10) ~ (15), (18), (20) D 83& 1)
(10)~(12), (13)~U5)IFZFNENFETH 5.

Fact5. ([1], [14]) Arnold invariant J;"(P) {3 strong RII, strong RIII, weak RII TARZETH 5.

Fact 1,5 ZH\WC, (10)~(15), (18), (2002 KD L H 2 HHT A2 L pHIR S,

Case Formulae Key Fact
(10), (11), (12) |  RILRM | oo=3, =3,
(13), (14), (15) | strong RIL RII | oo = 3, = 3, Fact 5
(18) strong RI 0o =3,=3, | Fact1 (5)
(20) =3,=3, | Factl (6)

%@@8@

(B) (b) strong RIl # &% &\ (16), (17), (19), (21)~24) D 73&")

Remark 1. (cf. [12]) PIZfEEOME 2 OlF72& &, XD X 9 7 region % coherent region
Vv FEOPIE, MEOMNITHIC X 59 coherent region A7 { kb 2 D&,

/3\ 1
7 I 7
10/ 250f 330
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Theorem 1. coherent region 9 &, O D HE, BED D D% Z 1L coherent odd
region, coherent even region &\
(1) P %% coherent odd region % & tr 2% ¥ 72\ A&, weak RIL, strong RII |2 BV TAET
H5.
(2) P 77 coherent even region & & 2vE E WML, weak RIIZBWTARETH 5.

Proof of Theorem 1. (1) weak RII |2\ T, XD x, y DFEIEAT coherent odd region 7> & 9
PIAZETHD. F72,a,b,c,d lFVF 1D coherent region Tld 7\, strong RII |25\ T,
WD coherent 72 3 WEHFAET SH. NI D, RENZ. QIZOWTLHEHETH 5.

.

é :' t: é g "o‘ b "‘. E o !

: iweak RIT': i strong RIII

. N~ Be RN ~ .

L Tlaly ()Y i ; {
N e

.

Fact 6. ([7]) P IZIn) % % OIF, Seifert smoothing | 7z & & @ circle ? Bt & 1%, weak RIIL,
weak RII IZBWCAETH L. circle DFLEIX, POMEOMFITHICIZ L S0,

><Seifert smooth1ng> <

Fact7. P O3 %51%, strong RII, weak RII TARZETH 5.

Thereom 1, Fact1,3,6,7 # W, (16), (17), (19), (21)~Q24) # kD L 9 I24%E
TLZENHES.

Case Formulae Key Fact
(16) | weak RII, strong RIl | co =3, =3, | 8,=2; | Theorem 1 (1)
(17) | weakRILRI | co=3,=3, | 8=2,
(19) weak RIl co=3,=3,| 8,=2; Fact 1 (7)
(21) | weak RIl, weak RIl | oo =3, =3, | 8,=2, Fact 6
(22) RIN 00 =3,=3, | 8 =2, Fact 7
(23) strong RII 00 #=3,=3,| 8% 2. | Fact 7, Theorem 1
(24) weak RII 0o =3, =3, Fact 3
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P

8r

SO

28 8c

DLEX Y, 320 oRMEREFRIZ, ko 21 @) ORMERBRIZIEET S.

Case A LA R
(1) P
(2) | { RIL strongRI, weakRI, strong RIl, weak RII | [7]
(11) | | strong RII, weak RII, strong RI, weak RII | [14]
(14) | | strong RII, strong RI, weak RII | Fact 5
(16) | { weak RII,  strong RII ! Theorem 1 (1)
17) | { weak RII, strong RII, weak RII } (1]
(18) | { strong RII f Fact 1 (5), [10]
(19) | | weak RII ! Fact1 (7), [10]
(20) | | strong RII, weak RII ! Fact1 (6), [4,5]
(21) | | weak RII, weak RII | Fact 4, 6
(22) | | strong RII, weak RII | Fact 7
(23) | | strong RII ! Fact 5, 7
(24) | | weak RII | Fact3 ~ 7
(25) | { RI | Fact1 (1), [4,5]
(26) | { RI, strongRII } Fact1 (2), [9]
(27) | { RL weak RII } Fact1 (3), [9]
(28) | { RI, strongRI, weakRIl } Fact1 (4), [4,5]
(29) | | RIL strong RII } Fact2, [6], [11]
(30) | RI, weak RI | | Fact3,4, [4,5], [11]
(31) | { RIL strong RI, weak RIT | (3], [8]
(32) | | RIL weak RII, weak RII | Fact4, [7]

IS 2 FHHEOEERER, S, KD X 9 7% pre-order 235 55, #EO T H o [ il 4%
TIEME 7 2 ©® knot projection (%, FD FHIOFEMEMIRTLEMETHALZ EZFE L TWAD.
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{RI, RI, RIT}

{RI, RII} {RI, weak RII, weak RIT} {RI, RII} {RI, RII}

{RI} {strong RI'} {weak RI'} {strong RIT} {weak RIT}
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