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The set of crosscap number two alternating knots
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knot @ crosscap number % 1978 4|2 Clark FI12 & ) 3E A 41, crosscap number 1 knot D4
BHPE &7z, 4IAl, crosscap number 2 alternating knot DS # PE L7z [4]. Z O
TEILPHRAIC OREURY) L ORFENETH S,

Definition 1. R’ |ZiF 5 22 ICH oA T N2 E % knot &9 . knot % 2 RIT IR S5 L
72 % @ % knot projection & 29 . T O, 3EEIARLEEAS LWL D ICT A, FHIICERRE
M %729 2 & T, knot projection % ERKTH LT .
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Definition 2. EK[f I @ knot projection |2 B W T, HOFLI % EFRT 5.

) st ) RIT
e >< <=

Proposition 1 (cf. [2, Page 2]). {T:7 @ knot projection (£ S & RI @A [R%I T simple closed
curve [ZAZTE 5.

Definition 3. P % knot projection & § 5.
(1) P% S & RI DAY T simple closed curve |29 5 72D 23 7% S O/Nal$ % u(P)

L9 5.
(2) P% S & RI- OFMY)T simple closed curve |29 5 720|205 S~ O/Nalk %
u(P) 9%,

Proposition 2. P % knot projection & 3 5.
(1) w(P) <u (P).
(2) w(P) % additive |27 5 72\,
(3) u (P) +u (P,) =u (P#P,).

Example 1. u (1,)=0,u (3,)=1,u (6, = 2. (cf. [3])

00=() &+&b=C

Definition 4. 7 % (2, 2] — 1)-torus knot projections (I > 2) »5 7 284535, R % (2m,
2n — 1)-rational knot projections (m > 1, n > 2) 5L 58534, P % 2p, 29 — 1, 2r —
1)-pretzel knot projections (p, g, 7 > 1) S AHEG LT 5.
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(2,2l — 1)-torus knot projection (2m, 2n — 1)-rational knot projection (2p,2q — 1,2r — 1)-pretzel knot projection

Theorem 1. ([4]) P % reduced knot projection & 3 5%. RD 3 DIL[EETH 5.
(1) uP)=1.
) u(P)=1.
(3) PeT.

Theorem 2. ([4]) P % reduced knot projection & 3§54, JRD 3 DIX[EETH 5.
(1) u(P)=
(2) u(P)=
(3) PERUP 7213 P=t#t'(t,t'€T).

Lemmal. 1[R®DS & ARIEIO RIT, MOBHELSWHEE 5.

LS . Z : odd)w
] o] 2
7 double pomts

j even)

Proof of Theorem 1 and 2. Theorem 1,2 DWW FIIZBWTH, 3)=(1), B)=Q2)IxHHNH
Tdhb. (2)=3) % i 5. simple closed curve 7>5 Lemma 1 Z i &, (2,21 — 1)-torus
knot projection & 72 % . (2, 21 — 1)-torus knot projection |Z[X|D a, B, y D\ F 4175 T Lemma
1 % ff 95 &, (2m, 2n — 1)-rational knot projection ¥ 7= & (2p, 2¢ — 1, 2r — 1)-pretzel knot
projection ¥ 7213 (2, 2/ — 1)-torus knot projection % 2 O connected sum L72H D27 %. (1)
=SBV THFARETH 5.
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Definition 5. ([1]) K % knot ¥ ¥ 5. C(K):= min{l — y(X) | a non-orientable surface X (C
R’), where 6 = K} & L, C(K) % K @ crosscap number &9 . y(2) & X OF 1 T — 1%
Td 5. crosscap number 7% 0 TH 5 7200 DWFEEA45 541, K A trivial knot TH 5 & T 5.

Definition 6. n(P) % P D&+ 5. D, % knot projection P |25 5.0 T DiEH % 5-
2T 5N % knot diagram & § 5. K(Dy) % Dp 2 X > TPE D knot &5 4. CK(WD,)) %
K(Dp) @ crosscap number & 3 5.

Theorem 3. ([4]) C(K(D,)) <u (P).

Proof of Theorem 3. u (P) #FH 45 S, RI- DY % {oF 572012, 27 @0 o %
Z2Ah. Op;=8 orRI" (1<i<nP) & LT, P75 simpleclosed curve O ¥ Tu (P) %%
BIbROL) Y %2EZ 5.

Op, Op, Opnp)
RN

P:PI—)P2—>" O

PIZBIT5 Op;=8 orRI (1 <i<nP) IZMIELT, o ZHD L) IZERT 2.

_____ S >0 =T

O SEe
P26 =(0,0u.-,0,P) L THLNE circle DEGE So £ T 5. |Sol % So @

circle D L5545, Dy IZBWT, Yo(Dp) % o 12L& o TS5 7z So |2 half-twisted-band %
DT TEOLNLHHEE T 5.
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S~ RI7’s

D P Zo‘ (D p)
K(Dp) 1258V T, 2, % CK(Dy) = 1 — x(Z,) % ifi7= 9 non-orientable surface &5 5. 7(Z,)
ZIRARME R DT
2(Z0) > x(Ea(Dp)).
X oT
1 — C(K(Dy)) = x(Z0) = x(Zo (Dy) = S| — n(P).

ISo| =#{Op,| Op;=RI '} + 1,
n(P)=#{0p;| Op;=RI "} + #{Op;| Op;=S"} £ 1,

1 — C(K(Dy)) = |So| — n(P)
=1-#{0p|0p;=5"}
=1—u(P)

PLEX Y, CKDp) <u (P)H/RENT.
Definition 7. 7., % (2, 2/ — I)-torus knot (I > 2) 5% 5HEE5ET D, Ryw = 2m, 2n —

D)-rational knot (m > 1,n > 2) 2O 2 58589 5. Pux & (2p,2q — 1, 2r — 1)-pretzel knot (p,
Gr>)Doh 5855895,
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2n — 1 crossings

]

Tf

20 — 1 crossings

g/

&

(2,20 — 1)-torus knot (2m, 2n — 1)-rational knot (2p,2q — 1, 2r — 1)-pretzel knot
Definition 8. K % alternating knot, C(K) % K @ crosscap number & 3 5%. Z(K) % K 7» 515
5 15 42T O knot projections DEEA L T 5. u (K) =minpeyuu (P) £ T 5.

Proposition 3. ([4]) K % alternatingknot ¥ §°%. (A), (B), (C) Z[fEiTH 5.
(A) KeT
(B) C(K)=1.
(C) u (K)=1.

Theorem 4. ([4]) K #% alternatingknot &4 5. (A), (B), (C) X[iETH 5.
(A) KER oy UPuo T721E K=t#1 (1,1 € Topoy)-
(B) C(K)=2.
(©) w(K)=2.

uP) < u (P) DFIE LT, WObDOPHL. IIBNT, u@)=u(1)=23 ThiN,

W HT) <SS u (T#1)=6L7%2.
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X knot projection % 2 D#F#ETIUL, w(P) < u (P) & 7 A BIOMEIRAY)AS 3 FhEE{E S

ZLNTES.
P 2pt1 D2+ 1 f2r—1 ¢ 2mdouble
double double double points
% % points % %pomts % % points
odd odd

P{P PP’ PHP’
Question 1. C(K(D,)) < u(P) (&EL Y 3227 ?
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