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DRESSING UP PROCEDURE ¢ DELAUNAY Hiif -
B R ZHE 75 RE#EFH K (Hideo MUTO)

1. Introduction

PLETIZ, R3 NOEHR—FEE My 258 LW EY R —FEiim M, O®RE
& LT, dressing up procedure Z#MN L, TOFHEIZLY, & 2L, M #
cylinder DEHZIX, My & LT Siervert HABE LN D, LALRIEDL, My 20
TIXZ D associated surface DIFRI _EDTER (5 B HBRROM) NYLEL Sh,
cylinder AAMZIZEMARINC My 2 RDDZ LB TE R 0T,

ZITIE, ZoXH)BREERND, FHHME—FEREBERE (Delaunay BE) @ dual
surface ICDOWTHEL ENBEREZRD D Z &53, B NOFEhE—E R BT
& Z D associated surface ZRDBZ LIZRBEIND ZLIZEEL, TWHEZRE
T B,

9, LD R3 'C“%%é:?‘éf??ﬁk’)b\fﬁfﬁﬂ"é

R3 N %,

F:C>Q5z—R?
F*dsks = e?|dz|?,

LE R L E, REDACTEME—E (0 = 1) TH5HZ LI, » ZHMICRY
ABHZ LY, RO (1), (2) W EHMERBEE u(z) & 2 x2 THIHEBIEK (v, 2)
PEHET B 2 & & FHECH B,

| _ 1 Uy —-1Tv
¢Z‘§(_VCIV “u, )¢’

1 0 e
¥z = 2\/3Tu(e’“ 0 )¢'

ZZT, |v| =1 X LTiX, ¥(v,2) i, associated surface DREEH RN DM &
BRI ENTED,

¥72, Y, 2) 1L, H3(—c?) TO Lawson I &Y RIET HHIE D associated
surface DREEHBRRE B2 2 LA5T& 5 (see H. B. Lawson Jr. [7], A. 1. Bobenko
[3D)-

—‘ji R3 iz :l’o\/\'C M. P. do Carmo-M. Dajczer [4] ¥, BE&ROEY DOEERL EH
BIZI - e TR OKE TR LN B EREM (helicoidal motion) TARE/RME T
) Eﬂii“‘ﬂiiﬁ‘ A%, Delaunay BHE D assoc1ated surface THDHZ L &R LT,
(See also G. Haak [6].)

T, Fxid, H3(-1) Pklﬂ)q:iﬁﬂ}i—‘ifi&lﬁliﬁﬁo) associated surface % he-
licoidal surface D75 AOFHEX LN LT3,
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Remark 1.1. H. Mori [9] LJ:'O R® DBELEST, (- 1) 123, :Fi’ﬁfﬂii—‘
R & FREZMES, M2 bHFET 5,

2. Helicoidal surface in H3(-1) .
M. P. do Carmo-M. Dajczer [4] iZ &2 R3 W helicoidal surface @/Ei% ’ﬁ?l/‘
IB[3( 1) N helicoidal surface % E&T 5.

iﬁx, H3(-1) = ( { (m,y,z)_e R3 P2 > 0 }, ;5—(dar:2 + dy* + dz?)) L35,
Definition 2.1. h € R IZX LT,
g (z,y,2) = e"(z cost — ysin t,d:sint + ycost,z), t eR,

% helicoidal motion with azis the z—azis and pitch h &FRS, |

Definition 2.2. % he R IZX LT, H3(-1) @%E”“&ﬁ@“ﬂ"ﬂi gl (t € R)
TARERME% a helicoidal surface & /5,

Remark 2.3. ¢ AELRHMEIL, » BOEY OEERGTH D,
g AELRHEE ST 7L LT,

(21) _‘ - _(pcos ¢’7p5in¢7 F(pa ¢))’

LETE, FI3,
F(eMp, ¢+ 1) = " F(p, ¢),
Yiﬁf_?‘

P2 B flow ICEITTDMENRTF A—F g @ﬁﬁ%ké L2 XY, immersion
i, E LDIEEREE U(s) Z AW,

(2.2) eh¢(s’t)+)‘(:s)(r(s) cos ¢(s, 1), 7(s) sin §(s, 1),1),
if:, induced metric I3,

(2.3) I ds? + U(s)d?,

&%Eé?u ZIT, o '

h(r(r)\’ +1)+ A’)
r2(1 + h2) + A2

2(1 4 h2)dA? + 23 dr dA + (r? + h2) dr?),

U(s)dt = :t-\/r2(i F h?) + h2(dé + dr),

1

2 .
TRy vl
r_d
T ds’
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INEM@ &, EEDEE m (m #0) 1K LT,

T VmIU(s)2 —

)=

A(s) = —log /m2U(s)2 +1 v o
mU(s)E(s) .

A ”2)/ (m2U ()2 — B2)(m?U(s)? + 1)

_ £(s) |
Vo) = Fh mU(s)(mZU(s)2 — h?) ds,.

.QS(S,t) = “,’% + d’(s)v L o
| &) = VR T (5P — Ym0 (s + 1) — mil (VU (o),

(2.4) 4

LERED, A
BAENZ PAVRE LT, RO N &5 LE,
eh¢+>\ |
N = ( (rA cos ¢ — hr'sin ¢),—(7‘A' sin ¢ + hr' cos qb) r(r/\' +r ))

N GC@‘@”&%’Z%K%EC 1T,

11(8/t,0/01) = :l:—n% |
11(0/8s,8/0t) = ——%—;

I1(8/9s,8/ds) = 7 81t . /at)(U2 U"+II(8/0s 8/0t?),

LRy, YRR 71X
m2UU" + m2U" - 2m2U% — 1 + K2
\/(m2U2 - hz)(m202 +1) - miU2U"?

F2H =

£72%, | .
Theorem 2.4. H3(-1) P*Jo)q:i*]ﬂi‘“;?_ H (> 0) 7’2 helicoidal surface 1%, IEfE
BI% U(s) ZHWT, (2.2), (24) 2Ly, Fabhb. 7=, ZOR,

&(s) = £(Hm*U(s)’ - a),
THdH, ZIT, J . S
H>108, a>-2((1-h)H-(1+h*)WVH?-1),s€R (a# h*H DF), s #0
(a = h?H DFf), : o .
1—h? +2aH
2(H? - 1)

\/(1-—h7-’+2aH)2 ~4(a® + h?)(H? - 1) =
(AT 1) sin 24 H“ 1s,

m?U(s)? =




54

H=108, a>-Y(1-h)H-1+h)WET=T), s€R (@£ h2H OBS), s 40
(a = h*H DFf), -

2 4 p2
a2 @ th 32 2
m U(s) _1—h2+2a+(1 h* + 2a)s*,

0<H<1DB, acR, s€R (a#h*H DOFF), s#0 (a=h*H OF),
1—h? +2aH | |
2 2 _
mU(_s) T T T(1- /)

) 2 2 L h2Y(1— H? _
\/(1 h+2ag()1+jg(2a) Lot H)cosh2 1— H2s.

3. An associated surface

2 IZBWT, EHOM (H,m,a,h) iZ&o TEH#FE—TE helicoidal surface A352
WTEDZEBGIoT,

Z 2T, EERE (b =0) & FRHRFLI#E—TES helicoidal surface ZREL,
X BIZ, associated surface 12725 bDERET B,

¥ DD, (H,m,a,h) G_J:O'C/ri'i‘é:l:ﬁﬁi £ H #ifE% [H,m,a,h] L&

T ¢T3,
(2.3) & Theorem 24 12XV, RO EFTIILD B,

Lemma 3.1. [H,mg,a0,0] & [H,m,a,h] PERATH B -HDEHFI,

1+2aH 1—h?+2aH

2 2
mo m
@ a4

i~ 1
mo m

7

Wi, BT B 2 AABRERDS LS, do = phods &Y, o %

EHDE, (0,t) ICETHHE 2 AR L Hopf differential Q 13,

11(8/80,8/90) = HU(s(0))* + —

11(3/90,8/0t) = —1—72”—2,
a

11(3/8t,0/0t) = HU(s(0))* — —
| = i(n(a/aa, 8/9c) — 11(9/0t,/t) — 2/—1I1(8/07,0/dt))
= gln?(a + \/rfh),

& 7%, associated surface 1%, eV—1Q % Hopf differential 2 b 0>ERARHET
bbb, Refsd,
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Theorem 3.2. H, mg, ag, 8 7 Theorem 2.4 D&EEWMI-TL 35, ZOK, b
L, H>1,0=m - Y(H-VA -1)<a < —55, Tb, 0<H<1,0=m,
4o < —§ THRVWARL,

(V]

m 2 v
7 , . — ’
Mo \/(1 + 2apH(1 = cos 0))? + 4adsin® @ + (1 + 2a0H(1 — cos 6))
2
a= T-Z—ao cos @,
my
2
h = —agsiné,
My

&Y, m,a, h ZEDD L, [Hym,a,h] 1%, [H,me,ae,0] © associated surface T
5,

Remark 3.3. E® Theorem 3.2 TiX, H > 1, 0 = , —%—(H - \/H2——1—) <ap <
L XL, 0< H< 1, 0=m, ap < —5 ORI, 3ET 5 [H,a,m,h] &7
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