AN INTRODUCTION TO MAPLE FOR ECONOMICS 531

This file provides an introduction to some basic functions in Maple

| 1. Plotting in Two Dimensions
[ > restart:

[ > with(plots):
Warning, the name changecoords has been redefined
ﬁLlB%umt
[ > Fr=a*x"2+b*x-c;
I fi=ax*+bx—c
> fl:=subs(a=1,b=2,c=3,f);
I fli=x*+2x-3
> plot(fl,x=-5..5);
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| 1.2 Multiple Plot
[ > f2:=subs(a=1,b=2,c=0,%);
f2:=x*+2x

ﬁ> gl:=plot(fl,x=-5..5,color=red):
\



[ > g2:=plot(f2,x=-5..5,color=blue):
[ > display(g1,92);
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| 1.3 Labeling the Plot

[ > g3:=textplot([4,16,"f1"]):
[ > g4:=textplot([4,28,"f2"]):
[ > display(g1.,92,93,94);
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| 1.4 Implicit Plots
' A Constrained Optimization Example
| Cobb-Douglas Utility
[ > u:=x1"a*x2"b;
i u = x1%x2"°
[ > a:=1/2:
[ > b:=1/2:
[ > pl:=1:
[ > p2:=1
m:=10
> gl icitplot(u=2,x1=0..10,%x2=0..10):

=implic

> g2:=implicitplot(u=3.5,x1=0..10,%x2=0..10):
> =implicitplot(u=5,%x1=0..10,%x2=0..10):

> g4:=implicitplot(u=6,x1=0..10,%x2=0..10):

> g5:=implicitplot(pl*x1+p2*x2=m,x1=0..10,%x2=0..10,colour=blue):

> display(gl,92,93,94,95);
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| Resetting parameter values:
[ > a:="a":
[ > b:="b":

| 1.5 Plotting a Constant
[ > gl:=implicitplot(x=5,x=0..10,y=0..10):
[ > display(gl);
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[ > gl:=implicitplot(y=5,x=0..10,y=0..10):
[ > display(gl);
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2. Plotting in Three Dimensions

> u;
i x12 x2°
[ > a:=1/2:
[ > b:=1/2:
(>
> gl:=plot3d(u,x1=0..10,x2=0..10,axes=boxed):

> g2:=implicitplot3d(pl*x1+p2*x2=m,x1=0..10,x2=0..10,y=0..10,axes=bo
| xed,colour=blue):
> display(gl,g2);




| 3. Solving Equations
[ > restart:

| 3.1 A Single Equation
> F:=a*x"2+b*x-c;

f=axX’+bx—c

[ > egn:=T=0:
> soln:=solve(eqgn,x);

—b+4/b®+4ac -b-ab*+4dac

soln := ,
i 2a 2a
[ > solnl:=soln[1];
—b+4/b*+4ac
solnl :=
L 2a
[ > soln2:=soln[2];
o —b-4/b’+4ac
soln2 :=

2a



| 3.2 A System of Equations
. A Constrained Optimization Example
[ > u:=x1"a*x2"b;

i u = x12x2"

[ > L:=u+lambda*(m-pl*x1-p2*x2);
L:=x1*x2°+ 1 (m—plxl—p2x2)
> eqnl:=diff(L,x1)=0;

eqnl ':M—kpl—o
L x1
[ > egqn2:=diff(L,x2)=0;
eqgn2 ':m—po:O
X2

[ > egn3:=diff(L, lambda)=0;

eqn3:=m-plx1-p2x2=0
> soln:=solve({egnl,eqn2,eqn3},{x1,x2, lambda});

Tl L el 1Y
enp2(a+b) ™ aroypr)?

soln:= | A (a+D) 1 2 2 mo
= = aX = 7X SN
| m (a+b)pl p2 (a+Db)
[ > x1lhat:=subs(soln,x1);
lhat:=—"—
7 XN v by pt
[ > x2hat:=subs(soln,x2);
2hat :=————
| xeha p2 (a+b)

[ > lambdahat:=simplify(subs(soln, lambda));
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| The Maximum Value Function (The Indirect Utility Fuction)
[ > v:i=subs(x1=xlhat,x2=x2hat,u);

__( m b jb( m a ]a
"“p2(a+b)) La+b)p1

lambdahat :=

t The Lagrange Mutliplier Again:
(> simplify(diff(v,m));
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| 4. Integration
[ > F:=int(x2hat,p2);
m b In(p2
o mbin(p2)
| a+b
[ > F:=int(x2hat,p2=1..2);
In(2
- _In@)mb
| a+b



