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1. ¦�Ú¡r(u, v) = {u cos v, u sin v, bv}��I­�.

)µ�â�I­��½Â, -v = v0, ��­¡þ��^u−­�, §�
ëê�§´

r(u, v0) = {u cos v0, u sin v0, bv0},

Ó�, -u = u0, ���^v−­�, §�ëê�§´

r(u0, v) = {u0 cos v, u0 sin v, bv}.

¤

2. y²V­�Ô¡r(u, v) = {a(u + v), b(u − v), 2uv}��I­�=§
��1�.

y²µ-v = v0, ��V­�Ô¡��^u−­��

r(u, v0) = {a(u + v0), b(u − v0), 2uv0},

Ù��þr′(u, v0) = {a, b, 2v0}�~�þ, �u -­����.

Ón, v−­��´��, =V­�Ô¡�üx�I­�Ñ´��. d)
ÛAÛ�£�, V­�Ô¡þ�küx�1�, �V­�Ô¡��I­��
�1�. ¤

3. ¦¥¡r(θ, ϕ) = {a cos θ cos ϕ, a cos θ sinϕ, a sin θ}þ?¿:��²
¡Ú{�.

)µ�R(X,Y, Z)L«�²¡þ?¿:��», K?¿:?�²¡�
�§�

(R − r(θ, ϕ), rθ(θ, ϕ), rϕ(θ, ϕ)) = 0,

= ∣∣∣∣∣∣∣∣
X − a cos θ cos ϕ Y − a cos θ sinϕ Z − a sin θ

−a sin θ cos ϕ −a sin θ sinϕ −a cos θ

−a cos θ sinϕ −a cos θ cos ϕ 0

∣∣∣∣∣∣∣∣ = 0.
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z{�n�, �¤��/ª=�

cos θ cos ϕX + cos θ sinϕY + sin θZ − a = 0.

25¦?¿:�{��§, ^R(X,Y, Z)L«¥¡þ?¿:M(x, y, z)

?{�þ6Ä:��», K{��¥þªëê�§�

R = r + λ(rθ × rϕ),

Ù¥λ´û½:R3{�þ� �ëê. �\êâ=�{��é¡ªëê�
§�

X − a cos θ cos ϕ

cos θ cos ϕ
=

Y − a cos θ sinϕ

cos θ sinϕ
=

Z − a sin θ

sin θ
.

du¥¡­��{��½L¥%, 
K�¥¡�¥%��I�:, �¥¡þ
?¿:�{��§�{z�

X

cos θ cos ϕ
=

Y

cos θ sinϕ
=

Z

sin θ
.

¤

4. ¦ý�Î¡ x2

a2 + y2

b2
= 13?¿:��²¡�§, ¿y²÷z^�1

�d­¡�k���²¡.

){.()ÛAÛ�{)µ�â)ÛAÛ¥'u�g­¡�nØ, eòý
�Î¡��§�¤(Ûª�§)

F (x, y, z) ≡ x2

a2
+

y2

b2
− 1 = 0,

KÙ{�þ�{∂F
∂x , ∂F

∂y , ∂F
∂z } , ={2x

a2 , 2y
b2

, 0}, �ý�Î¡3Ù?¿: (x, y, z)

?��²¡�§�

2x

a2
(X − x) +

2y

b2
(Y − y) + 0(Z − z) = 0,

=
xX

a2
+

yY

b2
= 1.

){/(�©AÛ�{)µòý�Î¡��§�¤ëê�§

r(u, v) = {a cos u, b sinu, v},
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Ù¥0 < u < 2π,−∞ < v < +∞´ëê, a, b´�~ê. u´, {�þ

ru × rv = {b cos u, a sinu, 0},

�A��²¡�§�

b cos u(X − a cos u) + a sinu(Y − b sinu) = 0,

=
b cos uX + a sinuY − ab = 0,

½
xX

a2
+

yY

b2
= 1.

´�, ý�Î¡��1�´Ù3þãëêL«e�v−­�, 
÷v−­
�, ý�Î¡�{�þru × rv �v �Ã'5K`²÷z^�1�, §�k�
��²¡. ¤

5. y²­¡r = {u, v, a3

uv}��²¡Ún��I¡¤�¤�o¡N�N
È´~ê.

y²µÏ�

ru = {1, 0,− a3

u2v
}, rv = {0, 1,− a3

uv2
},

¤±, Lù­¡þ?�:��²¡�{�þ

ru × rv = { a3

u2v
,

a3

uv2
, 1},

�A��²¡�§´

a3

u2v
(x − u) +

a3

uv2
(y − v) + (z − a3

uv
) = 0,

òÙU�¤�åª=�
x

3u
+

y

3v
+

z
3a3

uv

= 1,

u´, T�²¡Ún��I²¡¤�¤�o¡N�NÈg,´

V =
1
6
· |3u| · |3v| · 3|a|3

|uv|
=

9
2
|a|3.
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