MAT 3130 Slope Fields with Maple Fall '13

Graphing Slopefields with Maple

V¥ Setup

The DEtools package has DEplot to graph slopefields (and differential equations in general) .
with(DEtools, DEplot);

[ DEplot] (1.1)
? DEplot

V¥ Simple Slope Field Example

Define a simple differential equation. Then use DEplot to graph the slopefield.

S(t)
de = S§"(t)=6 — ——
(7) 10
S(t
de = D(S)(t) =6 — 1(0) @2.1)
DEplot(de, [S],t=0.30,5=0..100) DEplot(de, [S],t=0.30,5=0..100, dirgrid
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Y Adding Solution Curves

We can add solution curves to theplot by specifying initial conditions in a list.
InitCond == [[S(0) =107, [S(0)=40], [S(0)=60], [S(0)=80], [S(0) =100]]

InitCond = [[S(0) =107, [S(0)=40], [S(0)=60], [S(0)=80], [S(0) =100]] 3.1
DEplot(de, [S],t=0.30,5=0..100, InitCond, linecolor = black)




MAT 3130

Slope Fields with Maple

NN NN NN N NN N NN NN NN
0 T T T TN NN N N U N Y O N N N
ONUNON NN NN NN N NN N NN
T N N N N N N NN N N N
RS N R S NN
NN SRR N T T T T T e N N N N NN

- = = — — = = = =
(P B
T AV A L A A A

VY Follow the Curves
Watch the plot develop...

= black)
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DEplot(de, [S],t=10.30,5=0..100, [[S(0) =107, [S(0) = 80]], animatecurves = true, linecolor



MAT 3130

Slope Fields with Maple

S W VU Y YU PR XU VU YR U YU YU YU YU N NR R
SH U U U U U U U O O O O N N U T T TR N
NN NN N NN N NN N NN N NN NN N Y
S N N N N N N N N D N Y N

) L N N N N N N N N N N T T N

O N e S O O OO
P S P
ALV AV L A L A A Ay A vl
rS S
ST
ST
(S 7777/

4
/
4

i NN NN
i NN N
h NN N
D N NN
h NSNS
=N\ N\
NN\
i NN N
\f\\\\
NN\
D N NN
RN
) NN
NN\
i NN N
NN\
NN\
h NSNS

SN\

~

V¥ Analytic Solution to an IVP

The function dsolve is a variant of solve that finds solutions when possible.
dsolve({de, S(0) =10}, S(¢))

t

S(t)=60—50e '°

_dsolveinteractive](de)
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