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THRNUARZ ML X DipEE2 TX TZEDERTILIZT 5.

5.1 FHEBIRD/NS X —F KRR
%E 5.1. C 12 R O

(1) ~'() ="(= Jftsint, Reost), 7"(t) ="(~Rcost,—Rsint).

@ 1) = [ Rdt=27R.
0
(3) ¥'(s) = T(—sin(s/R),cos(s/R)) W EED s KL |[F'(s)| =1 HDT, 71& C DRENT A—XK
FR.
t ds
MR8 5.2. s= | |7 (u)|du &P i I/ (t)]. #€->T

0

~ &y d*y dt 1
! !

= — = = t
7(s) ds atds ! ( )|'y’(t)|

L7, [{(s) = 1 55
PIEE 5.3. (s) = T(x(s),y(s)) £TBLILENS o/(s)2 +¢/(s)2 = 1. Fiill% s THH LT
2'(s)z"(s) +y/(s)y"(s) = 0.
—HTA (s) =T(a'(s),y/(5)) &7"(s) ="T(a"(s),y"(s)) £V
Y (s) 7" (s) = 2'(s)2"(s) + 3/ ()y" ().

BT A (5)-7"(s) =070, v/ (s) L~"(s) =020 h5

5.2 FHHBHROBE

fEIRE 5.4. C DR/ T A —2Fm F(s) = T(Rcos(s/R), Rsin(s/R)) 75

706 = (). 76 = (Cpimel®)

2135, £72n(s) = T(—cos(s/R),sin(s/R)) £7%5. £ >T7'(s) =R 'n(s). 2%V r(s) =R

*12019/05/16 I, ver. 0.2.
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B 5.5. (1) 7/(s) = (coss?/2,sins?/2) &b |¥/(s)] = 1.
(2) 7"(s) =T(—ssins?/2,scos s?/2) & n(s) =T(—sins?/2,coss?/2) &V k(s) =s.
(3) 0 <5 <20 DHPHTH RS 2L FHD & I IT745.
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MR8 5.6. (1) 7"(s) =T(—0"(s)sinb(s),0'(s) cos0(s)), n(s) = T(— sin 6(s), cos 6( ))
(2) (1) XD 7"(s) = 0/ (s)n(s) BOT 0(s) = (s). :me/ 5)ds _/ o'( _ 9(a).

RIRE 5.7. fHEDZOIMENTA—R s ZEMLT v =(s) RELELZLIZTE. v = kn 15 €] = Kea.
o Tel = —key ZREIETSH.

v = T(m,y) Bt e =4+ = T(m’,y') BEUG ey = n(s) = T(—y’w’) nH e = ( "oy ) b
h="(—y",a") 218%. BIZRLTH 5 e| = kea 5 2"’ = wy' &y’ = —ka’ BOLT DD T, e = —key.

BIRE 5.8. (1) v(t) = (t,at +bt) L LCTHE 5.2 ZHWTEHET S &, thRIZHIZ 0.

(2) y(t) = (t,at> + bt +¢) & UTHiE 5.2 2 HWTHIRZFHET 5 &, k(t) = 2a/(1 + (2at + b)?)3/2.
a>07%5EKHEIEt=—b/2a, DFV (z,y) = (—b/2a,c — b*/4a) TD 2a, H/IMEIZR L.
a=075%1Z0.

a <07 5H/ME (2,y) = (—b/2a,c — b?/4a) TD 2a, HRfEIZZL.

(3) 7(t) = (acost,bsint) & LT 5.2 ZHWTHIEREZFHET S &, k(t) = ab/(a®sin®t + b2 cos? t)3/2.
a>bDGE mAEIXt=0,7, 2FY (z,y) = (£a,0) TD a/b?. BuMHIEXt =71/2,37/2, D% D
(x,y) = (0,£b) TD b/a?,
a=b DG, HIRIFHEIZ 1/a.

(4) v4(t) = (acosht,bsinht), y_(t) = (—acosht,bsinht) & LT 5.2 Z HHWCTHIRZFHET 5 &,
k+(t) = Tab/(a?sinh? t + b2 cosh? t)3/2,

XM (z,y) =7-(0) = (—a,0) TD a/b, T/MHEE (z,y) = v4+(0) = (a,0) TD —a/b.

B8 5.9. 7/(¢t) = T(1,sinht) £ b |y ()] = V1 +sinh®t = Veosh®t = cosht £ 725,
1
F o THIfRD R X 1X / coshtdt = [sinht]', =e—e™ .
-1
F72ifisiE 4" (t) = (0, cosht) %25 k(t) = cosht/cosh®t = 1/ cosh® ¢.

B8 5.10. 7/(t) = (1 — cost,sint) »5 ¥/ (t)| = \/2(1 — cost) = 2sint/2 L7 5.
27
fiofﬂiﬂﬁ@%éci/ 2sint/2dt = 8.

2 EIT A (t) = T(Osint,cost) 26 k(t) = (cost —1)/(2sint/2)? = —1/(4sint/2).
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5.3 ZRRIEROD

B 5.11. NTIA—Rt ZEBMLUT A=A(t), e=c(t) RELHEIZ LIZT 5.
M) lef=1&be-e=1 ZhEWMAILTe -e=0,2FE0n-e=0,ARDDT, el niFBEXRTS.
b=exnBDT,blkeBIUn ERTS. izle|l=1,|n|=125 =1 &>TTAA=1;,
DFE D AKERITHL R A XTSI A 25D, 52 B= A_l-%A & 725 T B iF well-defined.
(2) BRTHZDTA T =TA FoTTAA=A"1A=13. ZOXR%E t THHL T

AT EA+T(LA)A = 0.

(1) DH#EY B=A"1- LA 50T TB="(LA).T(A"') =T(L A)A. £>C B+ 7B =0.
(3) AN %A = AB »5 (e/,n,V) = (e,n,b)B, FiZ ¢ = eB11 + nBay +bB31. € & n i FETTHY,

if: 67b L nZzoT Bll = Bgl =0. (2) & I() B li%@i’ﬁfﬁ@:@f Blg = Bgl =0.

FIRE 5.12. DD T A=Kt ZEBLT v = y(t) w&r&EHL. + = T(—asint,acost,b) &
e ="T(—asint,acost,b)/Va> +b2. T2 ¢ =T(—cost,—sint,0) - a/Va> +b? L%2h5n=2¢/|c| =
T(—cost,—sint,0). &> THIZEE

k= (a/Va®+b2)/Va2+b2 = af(a®+b?).
¥lrb=exn= T(bsint,—bcost,a)/\/m, b = T(bcost,bsint,O)/\/m b = —mn PoERIX
T = b/(a® +b%).
8 5.13. e =+, n=7"/|7"| & Frenet-Serret AR LD k= |7'|. $2& b=exn=7"xv"/|7"| »5
= o A= O XA

— 75T Frenet-Serret A& 9
W = —rn — 77_,)////‘7//|.

o THME (V") % 28D IZEHHET B &

(V<A AN = =T
7301 — det (v, v, 4" /1Y DT, det(y, 4", ") = T]7|? = K 2135.
& 5.14. (1) EEHET

% = AB, By = —Biy =afc =k, Bsy = —Bayy =bjc =T
(2) K(t) = Bar /I (0] 55 [7/(0)] = k2. A DI LI e(t) =/ (1)/ I/ (D] THBZ LS
~(t) = T(—ar?sin(t/c), ar? cos(t/c), br?)
R, Inns

v(t) = T(ack? cos(t/c), ack?sin(t/c), br*t) + v (v € R3 IR EEL).

HUtETY.



