
Teist järku joonte ja pindade parametriseeringud

Teist järku jooned

Ellips ε =

{
(x, y) :

x2

a2
+
y2

b2
= 1

}
.

Poolteljed a, b > 0, kusjuures a > b. Tähistame p =
b2

a
, c =

√
a2 − b2, e = c

a
.

ε =

{(
x, b

√
1− x2

a2

)
: x ∈ [−a, a]

}
∪

{(
x,−b

√
1− x2

a2

)
: x ∈ (−a, a)

}
=

= {(a cos t, b sin t) : t ∈ [0, 2π)} =

=

{(
p

1− e cos t
· cos t− c, p

1− e cos t
· sin t

)
: t ∈ [0, 2π)

}
.

Hüperbool γ =

{
(x, y) :

x2

a2
− y2

b2
= 1

}
.

Poolteljed a, b > 0. Tähistame p =
b2

a
, c =

√
a2 + b2, e =

c

a
.

γ =

{(
a

√
1 +

y2

b2
, y

)
: y ∈ R

}
∪

{(
−a
√

1 +
y2

b2
, y

)
: y ∈ R

}
=

=

{(
x, b

√
x2

a2
− 1

)
: |x| > a

}
∪

{(
x,−b

√
x2

a2
− 1, y

)
: |x| > a

}
=

= {(a ch t, b sh t) : t ∈ R} ∪ {(−a ch t, b sh t) : t ∈ R} =

=

{(
p

1− e cos t
· cos t+ c,

p

1− e cos t
· sin t

)
: t ∈ [0, 2π) \

{
arccos

1

e
, 2π − arccos

1

e

}}
.

Parabool π =
{
(x, y) : y2 = 2px

}
.

Parameeter p > 0.

π =

{(
y2

2p
, y

)
: y ∈ R

}
=

=
{(
x,
√

2px
)
: x > 0

}
∪
{(
x,−

√
2px
)
: x > 0

}
=

=

{(
p

1− cos t
· cos t− p

2
,

p

1− cos t
· sin t

)
: t ∈ (0, 2π)

}
.



Teist järku pinnad

Ellipsoid ε =

{
(x, y, z) :

x2

a2
+
y2

b2
+
z2

c2
= 1

}
.

Poolteljed a, b, c > 0.

ε =

{(
x, y, c

√
1− x2

a2
− y2

b2

)
: (x, y) ∈ [−a, a]× [−b, b]

}
∪

∪

{(
x, y, −c

√
1− x2

a2
− y2

b2

)
: (x, y) ∈ [−a, a]× [−b, b]

}
=

= {(a cos u sin v, b sin u sin v, c cos v) : (u, v) ∈ [0, 2π)× [0, π]} .

Koonus κ =

{
(x, y, z) :

x2

a2
+
y2

b2
− z2

c2
= 0

}
.

Konstandid a, b, c > 0.

κ =

{(
x, y, c

√
x2

a2
+
y2

b2

)
: (x, y) ∈ R2

}
∪

{(
x, y, −c

√
x2

a2
+
y2

b2

)
: (x, y) ∈ R2

}
=

= {(at cos u, bt sin u, ct) : (t, u) ∈ R× [0, 2π)} .

Ühekattene hüperboloid γ =

{
(x, y, z) :

x2

a2
+
y2

b2
− z2

c2
= 1

}
.

Konstandid a, b, c > 0.

γ =

{(
a

√
1 +

z2

c2
cos u, b

√
1 +

z2

c2
sin u, z

)
: (z, u) ∈ R× [0, 2π)

}
=

= {(a cos u ch v, b sin u ch v, c sh v) : (u, v) ∈ [0, 2π)× R} =
= {(a cos u− at sin u, b sin u+ bt cos u, ct) : (t, u) ∈ R× [0, 2π)} =
= {(a cos u+ at sin u, b sin u− bt cos u, ct) : (t, u) ∈ R× [0, 2π)} .

Kahekattene hüperboloid γ =

{
(x, y, z) :

x2

a2
+
y2

b2
− z2

c2
= −1

}
.

Konstandid a, b, c > 0.

γ =

{(
a

√
z2

c2
− 1 cos u, b

√
z2

c2
− 1 sin u, z

)
: |z| > c, u ∈ [0, 2π)

}
=

= {(a cos u sh v, b sin u sh v, c ch v) : (u, v) ∈ [0, 2π)× R} ∪
∪ {(a cos u sh v, b sin u sh v,−c ch v) : (u, v) ∈ [0, 2π)× R} .



Elliptiline paraboloid π =

{
(x, y, z) :

x2

p
+
y2

q
= 2z

}
.

Konstandid p, q > 0.

π =
{(√

2pz cos u,
√
2qz sin u, z

)
: (z, u) ∈ [0,∞)× [0, 2π)

}
.

Hüperboolne paraboloid π =

{
(x, y, z) :

x2

p
− y2

q
= 2z

}
.

Konstandid p, q > 0.

π =
{(√

2pz ch u,
√

2qz sh u, z
)
: (z, u) ∈ [0,∞)× R

}
∪

∪
{(
−
√

2pz ch u,
√
2qz sh u, z

)
: (z, u) ∈ [0,∞)× R

}
∪

∪
{(√

−2pz sh u,
√
−2qz ch u, z

)
: (z, u) ∈ (−∞, 0]× R

}
∪

∪
{(√

−2pz sh u,−
√
−2qz ch u, z

)
: (z, u) ∈ (−∞, 0]× R

}
=

= {((u+ v)
√
p, (u− v)√q, 2uv) : (u, v) ∈ R× R} .


