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£ HEF3re) B8 S stele

15. B7) 15279 AFY TA-fut22 $5AS Fsoleh 5 doje] ALy
£,9:10,1] = RoIEN5o] Thg BE A0l HATS FHstole}

o] FAE Aoz vt BRldle A2 F 7k 7 Qe shube
?+y’ =1

2ol WAA Y s der de= At

F(t) = (cost,sint), 0<t<2m

S A2 BN AYTOE i) AN J9A o2
o] BasTh o2 So) ay A Y& BAAL b7} 2L

f(t) = (cost,sint,0), 0<t<2m

s} o] shtel A4z FAHC BE T L TR AAE T4
olojof 317] wE ol A Ao Aol e s AL FAsT).
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d9o| 1.6.1. Aol 72 [oA Aod nife] A&
iEl,ZEQ,...,CIZn:I—)R

o] S1o1A]

c(t) = (z1(t),22(t), ..., zn(t)), t€T (1.16)
2 A" 5 e: I - R*E Rl gl FZE(path)gty FETH? A=
c: I — Ro] glojM C = {c(t) | t € [}2 YEPE £ Sl= AF CE =
A(curve)ol 2t F23, 53] AT [7} B3 73 [a,h]Y vl CF
c(a)ZFE c(b)ell o2& FA, 5_—5 c(a)® c(b)E A& 7

o) 77re] FEo] TS ﬂ: =

971 1.6.3. 27 1.2400 419} Zo] WA F o] 1/491 A C7H A A U 2 +y” =
19] R A m11e] do] glo] shatme] Waro g T2, A (1,0)14 ¢
Uel 39 o O] & o] oA H(1,0)082 Eok& ul 7kA] 22l= A
S A2 vy, o By AL 7atet

=0l 1% 1.240014 C2] F4o] ((3/4) cost, (3/4)sint) L w], -3}
o AZ c(t)et std

=4 9

i
rr

o

3 1
c(t) = Z(COS t,sint) + Z(cos(t — 4t), sin(t — 4t))
1
= 1(3 cost + cos 3t,3sint — sin 3t)
92 & 5 Atk e2m) = (1,00 B P3E Azt

1
c(t) = Z(Bcost+cos3t 3sint —sin3t), 0<t< 2w

24 (L16) 0.2 Fold 42t EZ7IAMEE AHgste] ofehsl 2o Lhehd £= Gtk

c(t) =z1(t)er + z2(t)es + -+ zn(t)en, tE€T
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a2l 1.24 223 423 =1
Qe A2bgae) Abulzte) 2 41130] we}
c(t) = (cos3 t, sin® t), 0<t<2rm (1.17)

2T & 4 ok wpeba o] 34 BR 4

g de ¢ 5 Atk O

9] 1.6.4. FZHIA A (1.16) 22 HoJH A= c(t)2 Ag_gzg¢w,(t)7}
2] Yl F oA tof] tfdte] n] 27153 ] c& n|# 75 (differentiable) 3}
a5t W E

A

r{n

cl(to) = (xll (tU)a xl2 (tO), s 7xln(t0))

E c9 t = tool A HHE](tangent vector)Btl FET} R 758 A&
c?l t =tool Aol HHE 7L 00] obd wh, A c(to)E AL ! (tp)oll FH A F
AE AR ¢ t =ty A2 H A (tangent line) o] 21 F-ET}.

nE7Hs s AR e t = ool A FHE 7F0e] obd wl, H c(to)E AL
c(to)oll B AML b3 Zo] 22 Yehd 5 dth (412&9] 4] (1.4)
Bz

x(s) = c(tp) +sc'(tg), —oo<s< o0

13 sin30 = 3sinf — 4sin®0, cos30 = 4cos® 6 — 3cosd
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871 1.6.5. 4 (L17)2 Z0]A AR = n/do] A2 FAL Fateh
¢'(t) = (—3cos’tsint,3sin’tcost) O] L& c'(n/4) = (—3v2/4,3v2/4)
olth. e(r/4) = (V2/4,V2/4)) B2 T3t HA-L th23} Zo] Yepd 5= 9

o},
V2

x(s) = T(l—3s,1+3s), —00 < §<
O
7] 1.6.6. AE c(t) = (t,t+1>,3t +1°,cosnt) ) t = 19|48 FAS T3}
c'(t) = (1,142t,3+3t%, —wsinmt) o] 2 & ¢'(1) = (1,3,6,0) o]t} ¢(1) =
(1,2,4,-1)°] 28 F3= HA2 th33 Zo] Yepd 5= ot

x(s) = (1,2,4,—-1)+s(1,3,6,0), —oo<s< o0

O

AR c(t) = (2(t), y(t), 2(1) 7 BAE) 25 Lhehdckm 2k F A2 pol
Ao HE ct)et &, o] A t = 1,014 &E (velocity):= T3}
2ol mE oz QoA & 420

C(to + h) — C(to)

Cl(to) = 11.11)% A = (xl(to)ayl(to)azl(to))

o]BE o]l ¢ t =tpoll A HHE e} 2Tt
971 1.6.7. NZ tx2d w] A7} c(t) = ti + %) + 'k 2 Fo] A= A7}
t =204 A=E o|Este] FAWTFoZ 527 o] 5 S Wl X9 FRE
75kt
c'(t) =i+ 2tj+eko]BE N7t =2 wfo] £0EEE /(2 =i+
4j + e’k o|th kA EA9 A= HEH

c(2) +5¢'(2) = 2i + 4j + e’k + 5(i + 4j + €’k)

= Ti+ 24j + 6’k

o) W oltk. Z (7,24,6¢2) o] o} O

=R B RPN

Mol 16.8. nE/A53 ARst ) 7re] W) BE HolA WAEFo]
o, G E 7L G E 7} obd wf, o] A2 E 32 H 2 (regular path) ek H2
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40422 e 4 9E 242 8294 (regular curve) o] 23l
ROl =2 CE C={c(t)|t€[a,b]}Z JEIE 5= = A= 7} T}
S WEAZ o], ¢} CE w74 (parameter) & U EFHACH = ¢
7} ¥ 423} (parametrize) Stthal Eotc)

o
QW e
w2~

2 dn &K
fr

(1) 772 [a, 1A @ F3 A Ha=tg <t < <ty = b AT
AFANAE c7h BAES oI

(2) i =1,2,...,mol t3}o]

Clit;r 0 [timr, ti] = R BHAZ |t

7] 1.6.9. WE/5T 5 f: I - R Az AHFAYE Hojeh
(B0 fo aelzs A= et
) =

col AHE (1) = (1, /(¢
Utk getd o AR A=l T, fo 2ozt AT Mol O

297 1.6.10. B9 A9 FA 23+ =1L v/AdF=2 Yehoje)
H7]1.639 A=
c(t) = (cos®t,sin®t) 0<t<2rm (1.18)

7F B 1689 F 2 AL WA AT AARA0<s <t <29 st
skl c(s) = c(t) 7t A BB, 5, AP B4

(cos s — cost)(cos® s + cos s cost + cos’t) = 0

(sin s — sint)(sin® s + sin s sint + sin®¢) = 0

ol sloldl, L FoA 0<s <t <2rE UFEAIE AL 5=0,t = 2r%o|rh
ehA e GW T2 (0,2m) ol A DAREpolER 27 (1)& WHA A ¢
A E 7L uE ol B FelR A,
c¢/(t) = (=3 cos® tsint, 3sin’ t cost) = (0,0)
= 4 3
T m
t= 07 5771-7 7 27
7T e ok 19 TR0 /) /2, A
A7 AAARFHER 27 (2)5 BHEA T BebA 4 (1.18)2 Fo3 7

g w7 e O
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L o5 329 t=tolAe HAH c'(to) 2 = F3tet
(a) c(t) =6ti +3t°j —t°k, to = 1
(b) c(t) = (tcost)i+ (tsint)j+tk,to =7
(c) c(t) =ti+ej+e 'k, to=0
2. ANZtzd oo A7 AR c(t) 2 FoAA= EA7 A ZHt =t A A=E Hof
UA ZAaggos 2Rt aAk Azt =19 o o] EA9) 912 & 73k
(a) c(t) = (t*,t* — 4t,0), to = 2, t1 = 3.
(b) c(t) =e'i+e 'j+ (cosmt)k, to =1, t; = 3.
(c) c(t) = (cos2nmt)i+ (sin2nt)j+ tk, to =4, t1 =1T7.

3. nAd Bl B0 Y= A AR u,v,w: (a,b) = R*Z & f: (a,b) > R7F ZF
PlRbsE ), o vl o) AReE Rolet
d li !
(a) Zut) - v(t) =u'(t) - v(t) +u(t) - V()

(b) %f(t)u(t) = f'(®)u(t) + F(B)u' (1)

() n=3%4 uj, %u(t) x v(t) = u'(t) x v(t) +u(t) x v'(t)
(d) n=3% o,
Dy x v(1)) - w(t)

(u'(t) x v(t)) - w(t) + (u(t) x v'(2)) - w(t) + (ut) x v(t)) - w'(t)

4. ARomRE FA c(t) = (e'cos’t,3—t7,1)] A c(0)o1M ] FA o] o]2 & A
£ 7stet
5. A= c(t)e A c(to)olM e HAF A c(t)olMe] HA Abele] A€ F3t2h
(a) c(t) = (t*,t* —4t,0),to =1, t1 = 2.
(b) c(t) =e'i+e 'j+ (cosmt)k, to =0, t; = 1.
(t)=

(c) c(t) = (cos2mt)i+ (sin2xt)j + tk, to = 2, t, = 3.

Wi

1.7 9]

b

ROl G W FoNA A M4 0, y, 28] ol AQTA 2
quadratic surface)°]2t1 FE2t}. o] xrhAg 21 2] 717 dwkA 9l FHE)

0
s r\‘
(g =

Az + By’ + C22 + Day+ Eyz + Fzx + G + Hy+Iz+J =0  (1.19)
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T Aol g FollA vhubal IE Abo]e] Zhe] A Zbo] obd wf, & Ao &
g2 o AL JAANA A= U g% (circular cone)o]zt FETH
ac #0d ™, 2z BW A9} A z/a = 2/cE 2z F& FHLRE JAATE ©]
R4

2172 2 2'2

o] WAL Yol - - A
EdRc dutg oz el¢E W (elliptic cone)©] AT} abe # 0L w] o]
344

2 2 2

Y z
+ =5 == 1.22
a b2 c? ( )

142 (119)914 D£0, E=F =0 9 4% & o] x4
Az2 + By’ + C22 + Day+ Ge+ Hy+Iz+J =0 (1.20)
Z AAs 2Ah a = (1/2) cot~1((A — B)/D)2} 3tal x = X cosa — YVsina, y = Xsina +
Ycosa® &3t 4] (1.20) X, Y, 29 o|xfalo] H=d] L XY, Vi, : XZ9] Aete =2
T 0] "k o] 22 A (1.20)9] AAFA UG 2 2& Aoz A4 AAAA A= Tw
o BAAL ay ¥, y2 ¥, mu A7t BE 09 o]A4le] Atk A4S We|FErh Aoz
2 (1.19)9] AP FAL AFa Au ol & A o 5te] ayF, y2 3, 2z P 7
F7F BE 091 ol A 4] 9] %Hélé}gi e 4 Qloh Aug el st A HEL =39 7]
3HH WS wpA) ohe FEWRNRR Az + By? + C2% + Go+ Hy + Iz +J = 0 2%e]
o AYAA o RE BE FH o|AFUS UHE £ ok (AFEA 6 FR)
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=0 1.26
o= el 4 gl FUS BARWole REh oy Y BUBHe Fu
P22 (0 A0S TATE UAAD, 2 28 F= WA 2ATE 22

o
st 7 Aotk (11 1.25 ¥=x)

Y] 1.7.1. AgRS4]

o) A e FRFRR Lpehfoleh

[ o] o9& 98 22 4+ y% =229 YR} T3 22 + ¢ + 22 = 19
A%t AUTEEAN 2 Yojme

o] Ert. (13 1.26 #%.) o
7S

Al 7S A FollA F W, A E Eof g, yWo® A oAt 4

Az’ + Bzy +Cy> + Dz +Ey+ F =0
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o AT FHE T VA4 xy BE HoAY AFF R Ve o]
A=A S £k EFe R FPolF A AF ot o] FHS dWtH o
7] " (cylinder) o] 2}31 F-ET}. o] 52 B3 o] 5 3ol =221 FHIAY] W
Ao et Ao met sty REth o & 59
2 2 2 2
2,.2_ .2 ¥ vy _ z vy~ _
vy =T, ptEpsh gl

< oy BEFe] wAg ] A7 9, B, AxAdolnE Q7]FH (circular
cylinder), E}917]5 4 (elliptic cylinder), %37]% ¥ (hyperbolic cylin-
der)ol2ta &} WA A 2 = ay? 2] | R 3+ £ 5 7] %5 M (parabolic cylin-
der)?ltl], o] 212 yz B AollA T2 HABAY 7t He TEHNS +i0F
o= B 5N Aotk (1Y 127 B

agli1.27 97154, 75
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o] 2pkA 4]

(z—a)’+(y -0’ +(z-c)?=r" (r>0)
9] S A &2 9 (sphere) 2t £} o] A2 F (a,b,c)ZFE L] A 7Frd
AE BFo Jdelth +A FEAe] u g vehd Qe FHS B
F ol He A2 dA & 5 Atk

99172 0> 020w, 7 2 44 + 2% = % A/ SHESY THHER
SENEEE

A7 FHER Gehya

p=a
olth. =
T} e Ao 7 el (ellipsoid) o] th EFY WS JERYE %
2 Q1 o] Apkrg Al
1.2 y2 22

2z %0 SH= B WAA dE FWITh 53 a=b=colW WA E0] 0

Fdo] Atk

8I11.73. 9755 %

lo
T
5
2
>,

o oW =g e A vhae)

r2 = o2 4yl me WA A o]
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o
o
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o
o
O

971 1.7.4. +AFES] HAH A

p?(1+cos’¢) =1

R

=u

o

ot UeER =4 e et

rlo

g

pPP=a?+y?+ 22011 z =pcospo] B2 A A o]
P4yt 4222 =1

ol epi o, .

1‘
0,

% rlo ol r.

o

>
o [‘2, Eolt

flo

e}

A
=2

o

w2 Aol Fzte] wxge] B ol ALt & Ao Ak
7HA M, ol d AR L 7HA = FH-2 eraEEo|th FxEFo
7 A (1.23)2 EAIE = M GO R Ve FAl o
A & 4 Atk oAl o] Bl Wy B Az + By +Cz + D = 072
E A9 BA C#0¥ W, 2z = —(Az+ By + D)/CE A (1.23)0] thY3lo] %
st ok 2

1 A>\ , 24B 1 B2
?4_0202 v +c2C2xy+ b_2+0202 Y

2AD 2BD D?
+ c2C? T c2C? y+ c2C?

A [‘E o
Lom Aoy
o,

o, o o
El
2 |

on
o

O:

i)

-1=0

SREREEE P

AB\? 1 A2 1 B2 a?A? + b2B? + 2C?
(?@)‘<§+§@>Gﬂwmﬂ T &Race
olmg g5olth webd £ py Buol] FAAT Zo] BAYL & 4 gtk
2 o] ZArsto] Bbo] H& FAIA &
< o2 Fdo] At AL QAT 2T AT o) dhe] g
g oz B % 7] ufEoc},

;
d
2,
rlo
Auj
r{o
SE]
ro,
v}
i
9

B g sz wol Sk
160] 21978 2] ax? + 2Bzy + vy® + 6z + ey + 5 AL
Wy B9 olA NPT AT, F5old B, dojd 2EXM |k
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zEW
zx FE 90 2EH 2 =075 2 59 EHUE JAANA & FA9 AL

z=a2"+y’

old| o] S Y8 ZEH (circular paraboloid) =+ 3|4 % & (parabo-
loid of revolution)¢] g}l F-2t}. o]} vj:3t Z1 o2 el £ 5 (elliptic
paraboloid)°] It} =

o AR, & ZAste F A y = £(b/a)zrddl 2y BEF FYS the
B wAge G Tl st BHE FolA

— £(b/a)z 7k oPd Ane) TR

2 0(0,0,0)014 F4ge X, yz FAFe] FTA T 2 = —y2/b?
Aol A= OlA Heighs 7H . o2 < 33 (saddle point) o] 2l
2 Al HeiAE v BolA H AAE] R F Sirh

Bz
B A AGAS o] tiA S TR AN A A= FHS AF% T
W (circular hyperboloid) X+ 3] %%} 4 (hyperboloid of revolution) ©]
g REC A& 59 a>0, ¢c> 0 W, 218 1.290] 48} Zro] zz FH 92
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RN 22)a? — 22 =1S 2% SHZE 3 ANA A& T PAHAL

x2 y2 22

ﬁ+ﬁ—c—2:1 (1.24)
o] At} o] HAMRTHL » 2 £Iel= Fu= HZAA, 2 2o £37
d FEFe oA itk 2 53 FYSAA 2 7] At ed FEL
ol HFUt T mAsE FAFIA Ttk & S0l B ¢ = S

FRAFL A A®0,0,0004 2 F 4

2 Ho] g AL &4 Atk o AFWUT oy BRI BAT D a?+y? =
@ SN WS o A AN Hohge AN, 2o BAH) ZAGA 43S
A a2/a =22 = 1 oA W% 2 A Ao)A Fage AT mebd A
At ol th AR o] 3 919] mE o] ehggelt.

Il

ol A B AAIZ A 2?2 /a® — 22/ = 137} B-E o] F+= G 22 /a® —

2 =18 2 & FAHLE JAANNIE oA 4
| (1.25)
o e o AFAL Aerh 4 (1.25)F 2200 theto] EH

2 2
22202<1+1‘_2+y_2>202
a a
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S
Il
|
I
S
Il
o |w

ojF o] o] FHUL z> ¢ HET 2 < —c FESE H o] e A & F
At o] F FTFY FJARFHE FEE7] f5te] A (1.24)9] FHS g%
3 (hyperboloid of one sheet)¢]g} F£23 2] (1.25)2] S o] g%
H (hyperboloid of two sheets)©| 23 2T} o] F 3] AR=rH ] Alo]o
= A (1.21)9] 98 ¥o] 5o gtk dARFATE =] o] FHFH fole

(e r

B30l St gk

o] HARFASLL o A P44

elliptic hyperboloid) gt &

o TR FoAE= FHS EHYEIH
th ol = 3 A=Y Aok Dol 4 AP, ol er
sof 29T ol 59 AbelolE A (1.22)9 s <l Bra W] ¥ gl g
A=) -9k Lol 4 W9 BE FE PPl oY E
AR Pl A o] shbe (2™ 130 F=)

—~~

0,

9] 1.7.5. dgR 54

o s A AdI Tl e FEe A7FFHERE YEY ol gk
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O -

N Y

O
xT
320130 AR o] G
el 1.31

2’ +y? =r’onR,

r2—22>1

r?4+22<4
2 Qeoh gl o Age

{(r,0,2) | V1+22<r<yv4-220<6< g,zZO}

o] Bt} (19 1.31 X))
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SoM
0e Fug 29
(a) z =1y’ (d) y? + 2% = 2>
(b) z? + 42> =16 (e) > +22 -z =1

(c) 42® +y*> +42°> =16 f) y? —a? =2

—~

o 9ol w3 E 7kt
) 2P +y*/4+22/9<1
b) #*/4+y*/36 <2 <5
) 2°/a® +y? /b7 = 2*/c* <1,0< 2 <h

HIZEH 2 =2 —9> 99 A (a,b,a> =) AT FE n=2ai—2bj—k ol
540 Bt ol #TEEAL LAE F A FAA e Bl
(a) T A A4
x—l_g_f $_1_£_i
0 11 < 0 1 -1
£ 27t ; 29 Belz FANE BE AARIE 2% 440 — 2 = 18 A7)
2L Rojgl
(b) A= a2 4y2 =22 =199 Aol A (0, y0, 20) 2 AH= A4 FolA o]
A2 9ol Fol gl AL BE ek
8% 7% 140] 2708 PHE Fudtel b o AW FHE BoA L.

(a) 26z° —20zy + 26y> + 92° = 144 (c) 2 +y® =2z

(b) 2% —2v/3ry —y*> + 222 =6 (d) 2% — 3By + 22 =2
2E 97 g Ae ol HA AR ohe doo) F AuE} AR +19 B2
P22 A Z3PH (orthogonal matrix)o|ztr FE2c} E‘ e T : R* — R*9)
Fglo] AngLd ), 429 AT SHT(S)E AFALoz FELol LA
sk
(a) tHe 3x 39 A= AmAL UL Hojet

1 2

= 0 I et

V3 3

Sl
Sl
Sl

Sl
Sl
Sl

1789 1.5.19 o3} &=z



