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a=e ro:=1 r=1 ryi=1 a=-0.540.8661 a—>—5+ 5

2,(0):=Re(a’) +74-cos(0) x,(0)=Re(a')+r-cos(0) x,(0):=Re(a®)+ry-cos(6)

Yo(0):=Im (a”) +7-sin(6)  9,(8):=Im(a')+7 -sin(6) y,(6):=Im(a®)+r,-sin(6)

y0(9)
ey m 105 14 175 1 v, (0)
> y2(9)
7, (0) z,(0) 5 ()
ADJ57EVTHED (1 0EICH:R) ni=10
i:=0..m ai::eQJ.:w w(@,i)::Re(ai)+r0-cos(9) y(@,i)::Im(ai)+r0-sin(9)
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Parametric Curves in 3 Dimensions (1 Parameter)

Use the CreateSpace function to generate a nested matrix for use with 3D plots, the
elements of which are the x-, y-, and z-coordinates of a space curve based on a
parametrically-defined function or functions.

Input function:

sin (a)
curve(a):=| cos(a)
a
Input lower limit on a: Input upper limit on a:
a0:=0 al:=16-m

S:=CreateSpace (curve ,a0,al, 1000)

CreateSpace allows
you to specify the
bounds on the
parameter, and, if
desired, the spacing of
points, external to the
plot. You could also use
the function as the
argument to the 3D Plot
operator.

You can also use three separate functions to define the three coordinates. In this case, the
input functions define radius, horizontal angle and vertical angle in spherical coordinates.

Q(a)::a R(a)::a S(a)::a R2(a)::2-a S3(a)::3-a
Input mesh size for z:

amesh :=4000

Define the mesh with a built-in mapping function from spherical to XYZ coordinates as
the optional last argument:

L:=CreateSpace (Q ,R,S5,0,100,amesh, sph2xyz)

L2:=CreateSpace (Q ,R2,53,0,100,amesh, sph2xyz)

L3:=CreateSpace (Q ,R2,5,0,100,amesh, sph2xyz)
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Parametric Surfaces in 3 Dimensions (2 Parameters)

To parameterize a surface, use CreateMesh instead of a space curve.
Enter three functions to plot, representing the three coordinates:

X(u,v) ::(2+cos (u)) * COS (v)

Y(u,v) ::(2+cos (u)) -sin(v)
Z(u,’u)::losin(u) Zl(u,'u)::2-sin(u)2

Input mesh size for u: Input mesh size for v:
xmesh:=100 ymesh:=100
N1:=CreateMesh <X , Y, Z,,xmesh, ymesh>

N :=CreateMesh (X ,Y ., Z ,xmesh, ymesh)

Or, a single vector function giving three coordinates:
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520 521
o
S11 (u , v) =|u 5
| v | 522 :=CreateMesh (,5’11 ,0 ,5-71' ,0,7,60, sph2xyz)
o i
S12(u,v):=|v 523 :=CreateMesh (812 ,0 ,E-T(‘ ,0,7,20, sph2xyz)
U

522 523



