Handout 1 — J-414] 7|ZEA(ZHE HZ 1074)
Spring 2025, Differential Geometry I

[2025-B2] S 4] (polar equation) 7 = 1—cos(#—%) (0 < 6 < 2m) 2 Fox FHIA
(plane curve)®] Zo]e} & (total curvature)®] FHS S£AHE FoHA| L. (T, A SO
A AT F e 2 Foix Qi) [2]
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C={(z,y,2) eR¥|y=e,yz =b} (& a,b =A%)

gt Spab. ZA O @ yz-FBHe WH P oA ZA C 9] HA (tangent line
o, a® + 0% o] it A P oA Q] FE (curvature)S A HE FOHA| L. [27§]
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[2023-A3] 221 F-EZ2|& P T4
a(t) = (2sint — sin 2¢,2 cost — cos 2t)

7F ok 34 af] t = ToA 2] HEH(osculating circle) 0] FAH(FEFA!, center of curvature)}

HF2) 2 (254, radius of curvature)2 F-5HA| Q. [234]

[2022-A9] ©9]&2 A (unit speed curve) a: R — R3] thdlo] A a(t)o| A 2] Z-&(curvature)d} H]
EYE(9E, BYE, torsion) S 27 ko (t), Ta(t)2F S W, kol(t) # 0 (t € R)o] &5 f: R — R
Lon(t) = f(kalt), F) = V3, F(1) = 2 WEGT A ool TH a9 BelENE
(unit tangent vector field) T'(¢)9} THYFHHE A (unit binormal vector field) B(t)o] tfsto] =4
B:R— R3& t
B(t) = /0 ra(3)T(5) + ia(3) B(s)ds

2 s, of A 919 A AN THE ws(0)2 1 o] W, FH f7F AHIA(AFIA,
regular curve) 3-& Ho1T, 7, (1)s(1)] & Fo| AT} F7l 241 9. (17]

2021-A4] 339§ 7 RPA 7

M = {(z,y,2) e Rz +y* + 2% =1}



Qo & J,ﬁéj(arc—length parametrized curve) ~: [0 1] = M o] Qit}. Zt s € [0,1]°f] tisto] A
v(s)NA 9 v o FHAHE (binormal vector)E B(s), & v(s)o|4<¢] M2 HAHE (normal vector)
£ n(s)2t sk B s € [0, 1] Hi5te] B(s) - n(s) = %% e o, y(s)0] HIEHE(EE, ZYE
torsion) a(s)2} =& (curvature) b(s)E oHA| 2. [24]

2020-A3] 3219 §2ejc
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7H R3S 241
v(t) = (2t — cost,t +sint,2t +1) (0 <t < 2m)

A1 A 3 (to)ofl 4121 A9l (tangent vector) 7k e} (6,2, 4)9F BASIEF. 10°] Gt =10 W 4]
[ H]EalE(OEﬂ =, }1%}%, torsmn)a 2}y7} :rlé']'/\]i- 23]

C:{(xayaz)€R3|y:$3—al‘—|—a’z:1’_l}

o off, o] Ao HIEHE(LE, WYUE, torsion) 78 FSHA| Q. TS A (1,1,0)04 24 Co] 2&

(curvature)o] 30] H L& sl 9] ZHS LA L. (T, a= AFgeo|th) [23]
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[2018-A6] 323+ G2 & F7H R3O A «(2) = (0,0,0)] <& A (unit speed curve) v : R — R3
of etel B4 4: R RS
t
5() = [ (a(s) + 2N (s))ds
2

2t shah F WE o/(2), 87(2)7F A2 #AL 1, ¢ = 2004 ] FE(curvature) k2] g2 M2
(&, N(s)= FA a9 FHHEA (principal normal vector field)o|t}.) [24]

[2017-A8] 32} T Z7FR39] |
curve) v: R — R3 ] tistod, A y(s)of| A9 HAHE (tangent Vector)% 'f‘(s),
shab JA B R — R3S B(s) = §T(s) + N(s)2 A& uff, BE % tof ts}
4R A gO] Aol 3tolth s = 1Y o, LA o] LEL LA L. [2 A

HH o Q131 FE(curvature)o] 92l TH9|<2 -4 (unit speed
FHAME S N(s)2}
o] s =004 s =t

[2016-A6] 32FQ G2 F7F R3o A ¢hQ]<E A (unit speed curve) v : R — R39] & y(s)of| A4 2]
22 (curvature) k(s)= \/544-730]11]- I o:R - RS alt) =~vt)++y ()2 AT wf,t =0
oA t = 1742 =4 af] Lol FohA L. [27]



