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1. y²­¡r(u, v) =
{
u2 + 1

3v, 2u3 + uv, u4 + 2
3u2v

}
´�Ð­¡.

y²µò�­¡�§U�¤

r(u, v) = {u2, 2u3, u4} + v{1
3
, u,

2
3
u2}

P= a(u) + vb(u).

§�±w¤´±a(u)����, ±b(u)���1�����«¡. Ïd�½
­¡��Ð­¡�¿�^�´ (a′, b, b′) = 0. Ï�

a′ = {2u, 6u2, 4u3}, b′ = {0, 1,
4
3
u}.

¤±

(a′, b, b′) =

∣∣∣∣∣∣∣∣
2u 6u2 4u3

1
3 u 2

3u2

0 1 4
3u

∣∣∣∣∣∣∣∣ = 0,

=­¡��Ð­¡. ¤

2. y²­¡r(u, v) = {cos v− (u + v) sin v, sin v + (u + v) cos v, u + 2v}
´�Ð­¡ (§´�ÎÚ�r(v) = {cos v, sin v, v}���­¡ ).

y{.µò�­¡�§U�¤

r(u, v) = {cos v − v sin v, sin v + v cos v, 2v} + u{− sin v, cos v, 1}
P= a(v) + ub(v).

K
a′ = {−2 sin v − v cos v, 2 cos v − v sin v, 2},

b′ = {− cos v,− sin v, 0}.

����y

(a′, b, b′) =

∣∣∣∣∣∣∣∣
−2 sin v − v cos v 2 cos v − v sin v 2

− sin v cos v 1

− cos v − sin v 0

∣∣∣∣∣∣∣∣ = 0.
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u´�½­¡´�Ð­¡.

y{/µ Äk��­¡�u -�´��, Ùg¦­¡�{�þ. Ï�

ru = {− sin v, cos v, 1},

rv = {−2 sin v − (u + v) cos v, 2 cos v − (u + v) sin v, 2},

Ïd

n =
ru × rv

|ru × rv|
=

1√
2
{sin v,− cos v, 1}.

�n÷�1�(=u -�)´ØC�, �â�Ð­¡½Â�K�­¡´�Ð­¡.

y{0µ���y�ÎÚ�r(v) = {cos v, sin v, v}���¡r(u, v) =

r(v) + ur′(v)�´K¥�­¡, 
�K­����¡o´�Ð­¡, �K�
­¡��Ð­¡. ¤

3. y²�Ú¡r(u, v) = {v cos u, v sinu, au + b}Ø´�Ð­¡.

y²µ-a(u) = {0, 0, au + b}, b(u) = {cos u, sinu, 0}, K��§�±
�¤

r = a(u) + vb(u),


�

a′(u) = {0, 0, a}, b′(u) = {− sinu, cos u, 0},

¤±

(a′, b, b′) =

∣∣∣∣∣∣∣∣
0 0 a

cos u sinu 0

− sinu cos u 0

∣∣∣∣∣∣∣∣ = a 6= 0,

=�Ú¡Ø´�Ð­¡. ¤

4. y²L­��Ì{�­¡ÚB{�­¡ÑØ´�Ð­¡.

y²µ�L­��g,ëê�§�r = r(s), §�Ì{�þÚB{�þ
©O�β(s)Úγ(s), KÌ{�­¡Σ1 ÚB{�­¡Σ2 ©O�

Σ1 : r1(s, u) = r(s) + uβ(s),

Σ2 : r2(s, v) = r(s) + vγ(s).
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dFrenetúª, ·���

(ṙ,β, β̇) = (α,β,−kα + τγ) = τ(α,β,γ) = τ 6= 0;

(ṙ,γ, γ̇) = (α,γ,−τβ) = τ(α,β,γ) = τ 6= 0.

Ïd, L­��Ì{�­¡ÚB{�­¡ÑØ´�Ð­¡.

dy²ØJwÑ, éu²¡­�, ÙÌ{�­¡ÚB{�­¡Ñ´�Ð
­¡. ,	, ·����ÃØ´²¡­��´L­�, Ù��­¡o´�Ð
­¡. ¤

5. ¦²¡xx cos α + y sinα − z sinα = 1��ä.

)µ-F (x, y, z, α) = x cos α + y sinα− z sinα− 1, KK�²¡x��
ä÷v�§| F (x, y, z, α) = 0,

Fα(x, y, z, α) = 0,

= x cos α + y sinα − z sinα − 1 = 0,

−x sinα + y cos α − z cos α = 0,

��α, �

x2 + (y − z)2 = 1,

�¤¦�²¡x��ä.

- y∗ =
√

2
2 (y − z),

z∗ =
√

2
2 (y + z),

ùL²y -¶�z -¶?1
^=, ��
#�y∗ -¶Úz∗ -¶, �\x2 + (y −
z)2 = 1, ·�k

x2 + 2y∗2 = 1,

ù´�ý�Î¡, =�ä­¡´�ý�Î¡. ¤

6. ¦²¡xα2x + 2αy + 2z = 2α��ä.
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)µ-F (x, y, z, α) = α2x + 2αy + 2z − 2α, KFα(x, y, z, α) = 2αx +

2y − 2. d F (x, y, z, α) = 0,

Fα(x, y, z, α) = 0,

��α, �
2xz − (y − 1)2 = 0,

�¤¦�²¡x��ä, ù´± (0, 1, 0)�º:�I¡. ¤

7. y²Î¡!I¡!?¿�m­����¡��Ð­¡.

y²µÎ¡!I¡!��¡�ëê�§�Ú��¤r(u, v) = r(u) +

vb(u), Ù¥r(u)´����§, b(u)��1�����þ.

éÎ¡, b(u) =~�þ, Ïdb′(u) = 0, l
 (r′, b, b′) = 0.

éI¡, r(u) =~�þ, Ïdr′(u) = 0, l
 (r′, b, b′) = 0.

é�m­����¡, b(u) = r′(u), Ïd(r′, b, b′) = (r′, r′, r′′) = 0, â
d, Î¡!I¡!?¿�m­����¡Ñ´�Ð­¡. ¤

8. y²ruu = ruv = 0�­¡S : r = r(u, v)´Î¡.

y².µ druu = ruv = 0�ru ´~�þ, �d~�þ�b, =

ru = b,

ü>éuÈ©, �
r(u, v) = a(v) + ub,

=­¡S ´±­�a(v)�O�, b��1����Î¡.

y²/µ EP­¡�1�aÄ�þ�L,M,N , K

L = ruu · n = 0, M = ruv · n = 0.

u´, ­¡S �Gauss­ÇK ≡ 0, l
S ��Ð­¡. Ø�b�S äkëê
L«r(u, v) = a(v) + ub, 2|^^�ruv = 0�b′(u) = 0, =b = const., ù
L²­¡S �Î¡. ¤
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