Graphing vector valued functions on surfaces

Again we will be using the parabaloid z=1 - x2 - y2 with domain the unit circler =1
in the first quadrant

Suppose in the domain we are moving from the origin on the line parameterized by:

X(t) =1 y(@ =t

Then on the surface we induce the parameterization:

XM =1  yM =t z(t)=1-2t

The only difference between graphing vector valued functions on surfaces and
parametric

equations on surfaces is that we plot the position vector instead of the path in the plane.
However I'll present this as if you are not familiar with graphing parametric equations on

a surface.

We start by defining the surface and putting in the Axes
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m:=0..1C X1. =0 1. =0 Z. =m-.1
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for Plot 1 change weight to .5 to lighten the surface.



(X,Y,2),(X1,Y1,21),(Y1,Z1,X1), (4, X1, Y1)

Now we define the curve and the position vector

s:=0..FRAMI  t(s):=s-.0z t:=0..1 sl := FRAMI
z
Curve on the surface Xes ™ t(s) Y s = t(s) Bos = 1-2-t(s)
. 2
Position vector x1T e t(sl) le 617 t(s1) ﬂt 51T 1-2-t(s1)

For Plots 5 and 6 under the appearance tab change weight to 2 to darken the curves

To animate use 35 frames since z= 0 when 1 — 2~t2 =0 when t= % =.7
2
t(s) =.02s = .7 fors =35



(X,Y,2),(X1,Y1,21),(Y1,Z1,X1) (41, X1, Y1), (x,y,2),(x1,yl,2)

Suppose in the domain we instead are following the curve y = t2

XM =1 y() =t

Then on the surface we induce the parameterization:

X =1  y® =t z(t)=1-£ ¢



Now we define the curve and the position vector

s:=0..FRAMI  {(s) :=s-.0z t:=0..1 sl := FRAMI
Z 2 4
Curve on the surface Xos = t(s) Y s = t(s) Zos™ 1 —t(s)” —t(s)
. 2
Position vector xll_ e t(s1) ylT 51T t(sl)

>

2 4
A o= 1 —1t(s1)” —t(s1)

T,

For Plots 5 and 6 under the appearance tab change weight to 2 to darken the curves

To animate use 35 frames since z=0when 1 — 2-t2 =0 when t= % =.7
2

t(s) =.02s =.7 fors =35

(X,Y,2),(X1,Y1,21), (Y1, 21 ,X1),(ZA,X1,Y]1),(X,y,2z),(x1,yl,Z1)



