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���«««¡¡¡½½½ÂÂÂ XJ­¡Sþk�xüëê��£�X��ëêC
z��x��¤§
S�z�:Ñ3ùx��þ§KS¡��«
¡"ù�x��¥�z�^��Ñ¡��1�"

~X§Î¡!I¡Ñ´�«¡"3�g­¡¥§ý�Î¡§V­

Î¡§�ÔÎ¡§Ñ´�«¡"

Xã§�−→r (u) = (x(u), y(u), z(u)), u ∈ [a, b]
´�^�m­�C , ­¡

−→
X (u, v) = −→r (u) + v

−→
l (u)

Ò´�«¡§ùp
−→
l (u)´�6uu��"�

þ"
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�g­¡¥�ü�V­¡

x2

a2
+

y2

b2
− z2

c2
= 1 (2.4− 1)

a, b, c´3��~ê"

½½½nnn1 üüü���VVV­­­¡¡¡´́́���«««¡¡¡"""
Äk·�é­¡�§?1©)§�

(
x

a
+

z

c
)(

x

a
− z

c
) = (1 +

y

b
)(1− y

b
). (2.4− 2)
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Ú?Ø�u0�ëêu§¿�	dþª����§|{
x
a + z

c = u
(
1 + y

b

)
x
a −

z
c = 1

u

(
1− y

b

) (2.4-3)

�ü�§| {
x
a + z

c = 0,
1− y

b = 0;
(2.4-4)

Ú {
x
a −

z
c = 0,

1 + y
b = 0.

(2.4-5)

�§(2.4-4)Ú(2.4-5)¢Sþ´�§(2.4-3)¥©O
-u → 0Úu →∞��4��/"
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ØØþãu�Û�§(2.4-3,4,5)ÑL«��§·�¡ù�x��
�ux��"y3·�5y²dddùùùuxxx���������±±±���¤¤¤­­­¡¡¡(2.4-1),
lll


§§§´́́üüü���VVV­­­¡¡¡������xxx���111���"""

(1) ´�§ux��¥�?Û�^��þ�:§Ñ3­
¡(2.4-1)þ§ù´Ï��§(2.4-3)¥ü�§�mü>�¦§Ò
�(2.4-1). ù`²��(2.4-3)þ�:§Ñ3­¡(2.4-1)þ"Ó
n§éu��(2.4-4, 5)þ�:§�Ñ3­¡(2.4-2)þ"
(2) �L5§�(x0, y0, z0)´­¡(2.4-1)þ�:§l
k

(
x0

a
+

z0

c
)(

x0

a
− z0

c
) = (1 +

y0

b
)(1− y0

b
). (2.4− 6)
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w,(1 + y0
b )Ú(1− y0

b )ØUÓ��0§ÏdØ���5§b�

1 +
y0

b
6= 0.

XJ x0
a + z0

c 6= 0§@o�u¦�

x0

a
+

z0

c
= u(1 +

y0

b
),

d(2.4-6)�
x0

a
− z0

c
=

1

u
(1− y0

b
).

¤±:(x0, y0, z0)3��(2.4-3)þ"XJ x0
a + z0

c = 0, @o
d(2.4-6)�§1− y0

b = 0, ¤±:(x0, y0, z0)3��(2.4-4)þ"Ï
dux���±�¤­¡(2.4-1)"
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Ó��±y²d��{
x
a + z

c = v
(
1− y

b

)
x
a −

z
c = 1

v

(
1 + y

b

) (2.4-7)

£Ù¥v�Ø�u0�?¿¢ê¤�,ü��£��u(2.4-7)¥
�v → 0Úv →∞��/¤{

x
a + z

c = 0,
1 + y

b = 0;
(2.4-8)

� {
x
a −

z
c = 0,

1− y
b = 0.

(2.4-9)

Ü3�å|¤���x´ü�V­¡(2.4-1)�,�x�1�§·
�¡§�vx�1�"
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íííØØØ éééuuuüüü���VVV­­­¡¡¡þþþ���zzz���:::§§§üüüxxx���111���¥¥¥���kkk���^̂̂���

111���ÏÏÏLLLùùù���:::"""

T(Ø���d½n1��"

�
;��4���¹§·�~r(2.4-3)-(2.4-5)¥�u���{
w

(
x
a + z

c

)
= u

(
1 + y

b

)
u

(
x
a −

z
c

)
= w

(
1− y

b

) (2.4-10)

����6uu : w . vx�(2.4-7)-(2.4-9),��{
t
(

x
a + z

c

)
= v

(
1− y

b

)
v

(
x
a −

z
c

)
= t

(
1 + y

b

) (2.4-11)

T��x(2.4-11)��6uv : t.
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½½½nnn2 üüü���VVV­­­¡¡¡þþþÉÉÉxxx���???¿¿¿üüü^̂̂���111���777���¡¡¡§§§ÓÓÓxxx���

???¿¿¿üüü^̂̂���111���ooo´́́ÉÉÉ¡¡¡������"""

�y²ù�½n§·�ky²��Ún"

ÚÚÚnnn ü��

L1 :

{
A1x + B1y + C1z + D1 = 0,
A2x + B2y + C2z + D2 = 0,

L2 :

{
A3x + B3y + C3z + D3 = 0,
A4x + B4y + C4z + D4 = 0,

�¡�¿�^�´ ∣∣∣∣∣∣∣∣
A1 B1 C1 D1

A2 B2 C2 D2

A3 B3 C3 D3

A4 B4 C4 D4

∣∣∣∣∣∣∣∣ = 0
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ÚÚÚnnn���yyy²²² ÏLL1�?�²¡�

λ1 (A1x + B1y + C1z + D1)

+ λ2 (A2x + B2y + C2z + D2) = 0

Ù¥λ1, λ2�?¿Ø��"�¢ê¶ÏLL2�?¿²¡�

λ3 (A3x + B3y + C3z + D3)

+ λ4 (A4x + B4y + C4z + D4) = 0

Ù¥λ3, λ4Ø��""ü��L1, L23Ó�²¡þ�¿�^�´�

3Ø��"�¢êλ1, λ2, λ3, λ4, ¦�þãü²¡�LÓ�²¡§
=�3m 6= 0§÷v

λ1 (A1x + B1y + C1z + D1) + λ2 (A2x + B2y + C2z + D2)

≡ m[λ3 (A3x + B3y + C3z + D3) + λ4 (A4x + B4y + C4z + D4)]
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ÚÚÚnnn���yyy²²²YYY z{¿�n�

λ1A1 + λ2A2 −mλ3A3 −mλ4A4 = 0

λ1B1 + λ2B2 −mλ3B3 −mλ4B4 = 0

λ1C1 + λ2C2 −mλ3C3 −mλ4C4 = 0

λ1D1 + λ2D2 −mλ3D3 −mλ4D4 = 0

Ï�λ1, λ2, λ3, λ4Ø��"§¤±k∣∣∣∣∣∣∣∣
A1 A2 −mA3 −mA4

B1 B2 −mB3 −mB4

C1 C2 −mC3 −mC4

D1 D2 −mD3 −mD4

∣∣∣∣∣∣∣∣ = 0
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ÚÚÚnnn���yyy²²²YYY 
m 6= 0, Ïdü���¡�¿�^��∣∣∣∣∣∣∣∣
A1 A2 A3 A4

B1 B2 B3 B4

C1 C2 C3 C4

D1 D2 D3 D4

∣∣∣∣∣∣∣∣ = 0

Úny."
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½½½nnn2���yyy²²² kyÉx�ü�1��¡"éu
d(2.4-10)Ú(2.4-11)�½�ü��§§��Xê�¤�1�ª∣∣∣∣∣∣∣∣

w
a −u

b
w
c −u

u
a

w
b −u

c −w
t
a

v
b

t
c −v

v
a − t

b − v
c −t

∣∣∣∣∣∣∣∣ = · · · = 0

dÚn�§ü���¡"¯¢þ§·���±y²ü��Ø­

Ü"aq�y§éuÓx�ü��§~Xd(2.4-10)�½�ux
�§ëê©O�u1w1Úu2 : w2,∣∣∣∣∣∣∣∣

w1
a −u1

b
w1
c −u1

u1
a

w1
b −u1

c −w1
w2
a −u2

b
w2
c −u2

u2
a

w2
b −u2

c −w2

∣∣∣∣∣∣∣∣ = −4 (u1w2 − u2w1)
2

abc
6= 0
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½½½nnn2���yyy²²²YYY dÚn�ü��´É¡��"½n2y."

éuü�V­¡§�kÙ¦�
k��5�"²¡z = 0�ü�
V­¡(2.4-1)��� {

x2

a2 + y2

b2 = 1,
z = 0

¡�ü�V­���ý�"

½½½nnn3 £1¤ü�V­¡��1�©ª��ý���¶
£2¤L�ý�þ?¿�:�ü^�1�Ü¤�²¡��ý�¤
3�²¡R�"
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�§�
x2

a2
− y2

b2
= 2z

��g­¡¡�V­�Ô¡"§�/GXã¤«"duÙ/G�

êQ§Ïd�S.¡�êQ¡"
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·�Ó��±y²V­�Ô¡þ�küx�1�§§���§©

O´ {
x
a + y

b = 2u,
u

(
x
a −

y
b

)
= z

(2.4-12)

� {
x
a −

y
b = 2v ,

v
(

x
a + y

b

)
= z

(2.4-13)

¿��ke¡�(Øµ

½½½nnn4 éuV­�Ô¡þz�:§üx�1�¥�k�^�1
�²L"
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½½½nnn5 £1¤V­�Ô¡þÉx�?¿ü^�1�7��¶
£2¤Óx��N�1�²1uÓ�²¡¶
£3¤Óx�ü^�1�É¡"
y²µ£1¤��ÏL)�§§��ùü^��k���:"
£2¤éuux�1�§§�Ñ²1�²¡

x

a
+

y

b
= 0.

éuvx�1�§§�Ñ²1�²¡

x

a
− y

b
= 0.

£3¤éuux�¥ØÓ�ü�u1, u2, |^c¡Ún�(Ø§�
±y²�A�o�1�ª6= 0. l
´É¡��"
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x2

a2
+

y2

b2
− z2

c2
= 0

ùpa, b, c´�~ê"þã�gI¡�§q�±�¤�þªëê
�§�/ª

−→r (u, v) = (x , y , z) = v (a cos u, b sin u, c)

ùpu ∈ [0, 2π), v ∈ (−∞,∞). '��m©Ñy��«¡�§§
´�§ù´�«¡�§"§�ã/Xã¤«"
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3ù�gI¡þ?��:M0(x0, y0, z0), �
:O�:M0�ë�þ?¿�

:M(tx0, ty0, tz0)Ñ÷v�gI¡��
§§lù�:§��±`²�gI¡´�

«¡"
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~K

~~~KKK1 ¦Lü�V­¡ x2

9 + y2

4 −
z2

16 = 1þ�:(6, 2, 8)��1�
�§"

)µüx�1���§´{
w

(
x
3 + z

4

)
= u

(
1 + y

2

)
,

u
(

x
3 −

z
4

)
= w

(
1− y

2

)
;{

t
(

x
3 + z

4

)
= v

(
1− y

2

)
,

v
(

x
3 −

z
4

)
= t

(
1 + y

2

)
.
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ò:(6, 2, 8)©O�\þãü��§§¦�w : u = 1 : 2Út = 0,
�\§�¦�ü�1��§�{

4x − 12y + 3z − 24 = 0,
4x + 3y − 3z − 6 = 0;

and

{
y − 2 = 0,

4x − 3z = 0.
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16 −
y2

9 = 2zþL:(4, 3, 0)�ü^�1��
§§¿¦ÙY�"
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~~~KKK4 (½¢êm��§¦²¡x + y −mz = 0�ü�V­
¡x2 + y2 − z2 = 1��§��©O�ý�!V­�"
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