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Characterization for striction curve on ruled surface

using distance squared function
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Abstract

A ruled surface is a one-parameter family of lines in Euclidean space. For a ruled surface, there
exists a curve that traverses each line most efficiently, called a striction curve. This paper characterizes
striction curves by formulating the property of most efficient traversal, using the distance squared
function. This paper supplements the survey of the part of the striction curve in [6] by adding an
analysis of the case of circular surfaces.

1 fREm
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f(t,5) =~(t) +sX(t)
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IX'|=1 2 RETES. UETIEEZTVWS t2TT |X|=|X|=1RET 3.
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FEE f(t,s) = y(t) + sX () 10 L TIMEEDBIEL s(t) IS LT o(t) = y(t) + s() X (1) 3HHEHTH 5.
FEFEAR SRR O SRR/ MR WRHR O /7 12 E R T 5 EAROBES ([1, p242], [7, p191]) L@ X N7z D fERR
INSEWRHRO B O RFEHREE 5 2 2 SO ([2, p347]) LI ND 5. ZOEKT, FitEiE R
TBERMBILE> TOL R TH 2 L HATE 2. AT, B REKEH WS Z2ICED, ZOZ
LEHHT 5.

EE 1.2 B f 2IERENTH L LIFEZTVAERRETHEIC X' £0 THI IRV,

PRI f = (¢) + s X (¢) DPIIFAERII D & =, KGR o 1 Z—EANSHFEL,

1) =9(0) - T X

THEZBNS. ZOREAB L, X' £0 ZRELRLTH X'(t) = a(t)X(t) (X(0) £ 0) DX 31T hT,
Y (t)- X (£) 25 a(t)h(t) D X 5 BIHE L TOIUSHHERIZERTE 3. ZOHAOMREE 3] 2Bk,

2 PERET SRR iR
TR f(t,s) = v(t) +sX (1) : (R {0} xR) = R® (|X|=1) ICHLTe>0%L%. ZOLE, 74
7 —DEME, S
1(€) = ~(0) + &7'(0) + e2a(e),
X(g) = X(0) + X' (0) + £2b(e)
Y72 B R MAERIE a,b DEET B, 22T d: (R?, {0} x R*) 5 R % 51,50 € RIIHLT

m

(e, 51,82) = 3 17(0,1) — £(e,92)
LEDD. ZAUIERR 7(0) +51X(0) & v(e) + 52X (e) L DERBEOEREZ I > T3, FHELT
d(e, s1,82) = %|(51 — 52)X(0) — £(7/(0) + 52.X(0)) — £2(ale) + s2b(e))|°. (2.1)
2%, (21) & s; & sy T LT
doy =X (0) - (51 = 52)X(0) = £(7/(0) + 52X'(0)) — 2(ale) + s2b(2))), (22)
Aoy == X(0) - (51 = 52)X(0) = £(7/(0) + 5:X'(0)) — *(a(e) + 52b(<))) (2.3)

= X(0) - ((s1 = 52)X(0) = (7/(0) + 5X'(0)) = £%(ale) + s2b(e)) )

—22(e) - (51— 2)X(0) = £(/(0) + 52X(0)) — £2(a(e) + s20()) ).
218%. X (2.2) 25, ds, =01

51 = 89 +¢(7/(0) - X(0)) + e%(a(e) + s2b(¢)) - X(0).
CAETH 2. Zhze (2.3) ITAAALT
Aoy = 2 (7(0) - X'(0) + 52X'(0) - X'(0) 45 ),

2195, ZZT, « ZUBOETHELRVEIS ZEKT 5. WA dy, »HEF 2 ZAMTH L THEL
T, (ds,,ds,) = (0,0) 1

S1 = —

V(0 X0 o 2(0) X(0)
X'(0)-X'0) " T X(0)-X(0)

CRETH B EERAZ ZENTES. ThehT s 3R EOREEZTVS.
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3 HFH#Em|

2T Z e B ERE—EOHD 1837 X=X —JRICEHT 2. ZUDIA L [4] 1ih> THmEO
HANERZEL . EEAGE L X R® NOEE—EDOMD 1-35 X —X—KET, #ift v : (R,0) — (R?,0)
YIX|=YV]=1,X-Y=0%ALTHREX,Y: (R0 - R & r>0RLT

F(£,0) =~v(t) +r(cos X (t) + sin Y (t))

TERINZHDTDH 2 [4]. BB O() W L TEE ZHIER o(t) = y(t) + r(cos O(¢) X (¢) +sin0(t)Y (¢)) »
IERCTH 2 LIIERD ¢ 1T LT

o' (t) - (cos0(t) X (t) +sinf(t)Y () =0
MDD x2S, MR f(t,0) =v(t) + r(cos X (t) +sin0Y () 53 0 TIHEKRTH % 1%
(+/(0) - X(0), 7'(0) - Y(0)) #(0,0)

DD LD TS . JFEIRPIRRENIN U TSR 2 DIFEL, & ¢t TEASIIMHOEENRICH 5 4,
Proposition 3.3]. F#HENPBEE CTH 2 LIXFEIC (Y- X, v/ -Y)=(0,0) TH2 & T2\, EHEHIIH LTI
EED 0(t) I LT o(t) = y(t) + r(cos 0(t) X (t) +sin0(t)Y (¢)) 1 FHERRE 72 5.
TR DS v FRRICEIEL d - (R?, {0} x R*) = R % 01,0, ¢ RITHLT
d(e,01,02) = 517(0,61) — (&, 02)]

LEDD. ZAUIH 4(0) +7(cos 61 X (0) +sin 01 Y (0)) & v(g) +r(cos 02X (¢) +sin2Y (¢)) & KRB DEE
HEZHloTW2d. 22T, Z4) = X)) xY(t) B {X@1),Y(t), Z(t)} IZEHEREEZRT. w22

V() = k()X (t) + k2(0)Y () + ks(t) Z(2)

X'(t) 0 a(t) @) (X(@)
vy | = -aw) o c() Y(t)
Z'(t) —eot)  —es(t) Z(t)

% BTz TR Ky, ko, ks, c1, 2,03 D2 LD [4, Section 3]. #RF&IE DHE & FHkIC —DEMH S

FAS
(&) = 1(0) +27'(0) + &2 (91(6) X (0) + 92 ()Y (0) + ga() 2(0) )
X(e) = X(0) + eX'(0) + €2(21() X (0) + 22()Y (0) + x3(5)2(0)>,
Y () = X(0) +£Y"(0) + 2 (11 () X (0) + p2()Y (0) + y5(2)Z(0))

tHEIS. 22T, 2 OFREIE t =0 1CBU 3 EHREREE {X(0),Y(0),Z(0)} ZHWTHENTWS Z
WHEELTEL . BHREIO5E L FIRRIC dy,, do, ZETHT 2 &

dp, =1 sin(f1 — 62) + r( — k2(0) cos 01 + k1(0) sin 61 + 7 ¢1(0) sin 61 (cos B2 — sin 02))5
+ T( —92(0) cos 01 + g1(0) sin 6,

+ 1 cos 02 (z1(0) sin 61 — x2(0) cos b1 ) + rsin b (y1(0) sin 6 — y2(0) cos 91))52 +O(e%)
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dp, =r*sin(6; — 6y)
+r (r ¢1(0) cos(2603) + 7 ¢1(0) sin(265)

— 0803 k2(0) + k1(0) sin Oz — r ¢1(0) cos 01 (cos B2 + sin 02)>5
+r <r cos? Oy <61 (0)* — c2(0)e3(0) — 22(0) — y1(0)>

+ rsin? 0, ( —¢1(0)* + c2(0)c3(0) + 22(0) + yl(O))
+ rsin 05 cos O (02(0)2 —¢3(0)% + 22,(0) — 2y2(0))

+sin 6, (cl(O)kl(O) + ¢2(0)k3(0) — 7 cos 61 21(0) — rsin 6y 22(0) + 91(0))
+ cos O (cl (0)k1(0) — ¢3(0)k3(0) + 7 cos 01 y1(0) + rsin by y2(0) — g2 (0))) 2 +0(e?)

2B IHD e BN OIEVEED dy, = 0 25, 01, O ZIEVWERELTO, = 0, 219%. /=,
dg, — dg, 1T 61 =0 PRAT B L

2(27“(01 (0) — 02(0)03(0)) cos 20, + r(02(0)2 — 03(0)2) sin 204 (3.1)

+ 2(01 (O)kl (0) + CQ(O)k‘g(O)) sin 61 + 2(01 (O)kl (0) — 63(0)/4}3(0)) Ccos 91)62 + 0(83)

2195, K (3.1) D 2 OFEROEDH 0 L7225 ) HHEREE OISR D, EBR/INTITWRR O [ o 5 e FERE
2HEZ 2RO WO MEEIMDHLTEZON2HIRTH S, KX (3.1) FFERE r KKFLTVWDEZ RIS
FELTBL. KX 31) 226, 20 X5 RS ER MR OMHER L 13RO W e & 2. BRI
DFFFERRIZARARI O R RO icd 2 2 WS HHE (5, Lemma 2.2)) ZWD L TERI LTS

([4, (3.4), (3.6)]).
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