Linjer og planer i rummet Side 1/13 Steen Toft Jergensen
[Linjer og planer i rummet (3D)

V¥ 3D-tegning af linje

Linjen er givet ved en parameterfremstilling.

x 2 1
yI=10|+t| -1 | xyz)=2+140—1-,1+2-1)
z 1 2

:> restart

| > with(plots) : with(plottools) :

Linje:

>x=2+4+1y=0—-1tz:=1+21¢

x=2+t
yi=-t
z=142¢ (1.1)

> spacecurve([X,y, z], t=-5..5, thickness =3, axes = normal, labels = [x, y, z])
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Linje med punkt P, og retningsvektor re

> linje := spacecurve([X,y, z], t=-5..5, thickness =3, labels = [x, y, z]) :
punkt == pointplot3d((2, 0, 1), color =red, symbolsize =20) :
vektor := arrow([2,0, 1], (1,-1,2),0.2,0.8, 0.3, color =blue) :

B display(linje, punkt, vektor, axes = normal)
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> display(linje, punkt, vektor, axes = boxed, scaling = constrained)
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\ 4

Eksempel 134 side 160 (parameterfremstilling for linje)
2
.. . -
Linjen gennem P = (2, 4,-7) og med retningsvektoren » = | -1
3
:> restart
> P,:= 4
-7
Py=| 4 2.1)
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2
> 7= -1
3
2
Fo=1 -1 2.2)
3
> P +17
2¢t+2
144 2.3)
3t—7
=Parameterfremstillingen for linjen:
X 2+2¢
y|=| 4—t
z -7+3¢
Y Eksempel 135 side 161
;Linje gennem A =(7,3,5) ogB=(-4,6,-2)
| > restart
> A:=(7,3,5);B:=(-4,6,-2)
7
A=|3
5
-4
B:=| 6 3.1
-2
_> 7 =B—A
-11
F=1 3 (3.2)
-7
> A+17
11t +7
3¢t+3 3.3)
-Tt+5
=Parameterfremstillingen for linjen:
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7—11-¢

5—T7-t

> restart

(plots) : with(plottools) -

> with

Plan:

=0

Givet ved ligningen: 3-x —y +2-z—4

boxed)

=-5.5,y=-5.5,z=-5.5, axes

=0,x

y+2-z—4

> implicitplot3d(3-x —
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Plan med normalvektor:

(0,0,2).

og punkt pa planen er f.eks. P

_)
n=

Normalvektoren

V¥ 3D-tegning af plan
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(4.1)
.1

-5.5,z=-5..5):
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0,x=-5.5,y
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P:=10,0,2]
PO =

boxed)

,0.2,0.8, 0.3, color

-
n

> P:=10,0,2];7 = (3,-1,2)
(Gym) :
= (-3,4,6)

plan = implicitplot3d(3-x —y +2-z—4

> vektor := arrow(P,
display(vektor, plan, axes

> restart

;> with
> PO

Y Eksempel 136 side 162
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> 7= (3,5,8)

S|
i
(¥,]

(> Pi=(x,),2)

—

> POP:= P —P0
x+3
POP=|y—4
z—6

5 —
> Ligning :== n « POP=0
Ligning:=3x—59+5y+8z=0

_Ligningen for planen: 3-x +5-y +8-z2—59=0

Eksempel 137 side 162 (plan gennem 3 punkter)
;> restart

| > with(Gym) :

> A= (1,1,2);B= (-3,4,1);C:= (5,1,-2)

1
A=|1
2
_3_
B:= 4
1
5
C:= 1
-2
> E:B—A
-4
E:Z 3
-1

Steen Toft Jergensen

(5.2)

(5.3)

(5.4)

(5.5)

(6.1)

(6.2)



Linjer og planer i rummet Side 9/13 Steen Toft Jergensen

AC=| o 63)
-4
> 7 = ABx AC
-12
ni=1| -20 (6.4)
-12
=> P:=(x,y,2
X
P=|y 6.5)
z
- —
> AP:=P—A4
x—1
AP:=y—1 (6:6)
z—2
_> Ligning = 7 ’IZ):O
Ligning = -12x+56 =20y —12z=0 6.7
=> Ligning
* -3x+14—-5y—3z=0 6.8)
=Ligningen for planen: -3-x —5-y —3-z+ 14=0eller3-x+ 5y +3-z2-14=0

¥ Eksempel 138 side 163 (planer ved akserne)

| > restart
| > with(plots) :

Planen med ligningen: z =0

> implicitplot3d(z=0,x=-5.5,y=-5..5,z=-5..5, axes = boxed)
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[ Planen med ligningen: x =0

B implicitplot3d(x=0,x=-5.5,y=-5..5,z=-5..5, axes = boxed)
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[ Planen med ligningen: y =0

B implicitplot3d(y=0,x=-5.5,y=-5..5,z=-5..5, axes = boxed)
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[Alle 3 planer:

> zPLAN = implicitplot3d(z=0,x=-5..5,y=-5..5,z=-5..5, color =green) :
VPLAN = implicitplot3d(y =0,x=-5..5,y=-5..5,z=-5..5, color =blue) :
XPLAN = implicitplot3d(x =0,x=-5..5,y=-5.5,z=-5..5, color =red) :
display(xPLAN, yPLAN, zPLAN, axes = boxed)
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