Maple Command list
Fall 2008

Helpful commands for Math 2250, 2280. Suggest more and | will add them to this|ist!

If you see acommand "foo" that you like, try it! If you want more information or extra options for foo,
type ?foo in amath field and hit enter...the "foo" help window should open. (Y ou can aso find out
about "foo" from the help directory, at the upper right of your Maple window.)

Constants
> c:=3; #defines ¢ to be 3, then shift-enter
#f or anot her |ine
#bef ore executing an entire conmmand field
d: =4; #to define d to be 4 (could | eave both on
#one |ine too)

c;d; c+d; #should list 3, then 4, then 7.

unassign(’'c’,’d); #turn c, d back into letters
#(forward quotes!)

c; d; c+d; #shoul d be synbols c,d, c+d.

#Mapl e i gnores spaces
c: d: c+d: #wth a colon, Mple does the math,
#but doesn’t show you!

Text fields

| Made atext field here by first hitting the math prompt [> button in the menu bar, and then turning that
field into atext field by putting my cursor into it and hitting the T button. | erased the bracket (which
originally looked like the ones surrounding math fields) by highlighting the bracket with my mouse and
hitting the delete key.

Eunctions
> restart: #clears ALL nmenory. You can then rel oad

#any commands you want by putting your
#cursor anywhere into the command field and
#hitting enter.

f:=t->t"2*exp(t); #define the function f(t)=t"2*exp(t)

f(z); #shoul d return f(z)

f(2); #shoul d return f(2)

eval f(f(2)); #shoul d be decinmal value (i.e. floating

poi nt)

g:=(z,w)->z"2+W2; #a function of two variabl es

ggg: =(a, b, c) ->a"2+b*exp(c); #or of three variables

9(2,1); #shoul d be 5

gg9g9(1, 2, 0); #shoul d be 3

0g99(1, 2,c); #shoul d be 1+2*exp(c)

z:=3; #set z equal to 3

z; #shoul d be 3

a(z,w; #shoul d be g(3,w), i.e. 9+w'2

unassign(’z’); #undefine z, and set it back to a letter

Z; #shoul d be z again




unassign(’f’); #turn f back into a vari abl e!
f(t); #mapl e echos f(t) because f no | onger
#has meani ng as a function

>

Integrals and Derivatives

(> fi=t->t"2; #define f(t) to be t"2
int(f(z),z); #shoul d be z73/3 (Mapl e doesn’t
#i ncl ude the +C)
int(f(x),x=0..1); #definite integral, should be 1/3
diff(f(y),y); #shoul d be 2*y
diff(f(t)n4,t); #shoul d equal 4*(f(t)"3)*2*t, by the

#chain rul e
int(t"3*exp(5*t)*sin(3*t),t); #maple is good!
int(exp(sin(t)),t); #but not every integral has an

#answer in terns

#of elelnmentary functions -

#f maple can’t do a conputation

#it just echos what you typed.
int(exp(sin(t)),t=0..1); #no synbolic answer
eval f(int(exp(sin(t)),t=0..1)); #decimal (approximate) answer

Plots

[ > restart:

r> with(plots): #l oads the plotting library (to see all the
#commands in this library replace colon with
#sem col on

> f:=theta->sin(theta); #f (x) =si n(x)

plot(f(t),t=0..2*Pi,color=green,title="sinusoidal!"’);
#plain vanilla plot of a graph in the plane
#click on the plot, then on a point in
#the plot, and a wi ndow at upper |eft says
#where you are
#resize plots as if you were in MsWrd -
#grab a corner with your nouse, and nove it.

> plotl:=plot(f(t),t=-2*Pi..2*Pi,color=green): #use colon or maple
#wi Il list all the points in the plot!

plot2: =plot(.2*t"2,t=-5..5, col or=Dbl ack):

pl ot 3: =pl ot ([ cos(s),s,s=0..2*Pi ], col or=blue): #paranetric curve

di splay({plotl,plot2,plot3},title="three curves at once!");

> f:=(X,y)->x"2-y"2; #function of two variabl es
pl ot 1: =plot3d(f(x,y),x=-1..1,y=-1..1, col or=blue):
#graph of z=x"2-y"2
pl ot 2: =pl ot 3d([.5*cos(theta),.5*sin(theta), z],
t heta=0..2*Pi, z=0..1, col or=pi nk): #vertical cylinder,




#defi ned paranetrically!
pl ot 3: =pl ot 3d(.5,x=-1..1,y=-1..1, col or=brown):
#hori zontal plane z=0.5
di splay({plotl,plot2, plot3}, axes=boxed); #if you click
#on the plot you can nove it around in space!
#and a box in upper left of windoww Il give you

#t he spherical coordinates you' re | ooking from
>

> implicitplot(f(x,y)=.5x=-1..1,y=-1..1,color=black); #this is the
#l evel curve where x"2-y"2=.5
g: =(X,y)->3*x"2- 2*x*y+5*y"2:
#a quadratic function of two variabl es
implicitplot(g(x,y)=1,x=-2..2,y=-2..2);
#rotated ellipse, kind of badly drawn!
inmplicitplot(g(x,y)=1,x=-2..2,y=-2..2,col or=bl ue, grid=[80, 80]);
#better resol ution

Differential equations
> with(DEtools): #differential equation package

> deqtn:=diff(y(x),x)=y(x); #the DE dy/dx =y ....note you
#must wite y(x), and not just y
dsol ve(deqtn, y(x)); #general sol ution
dsol ve({deqtn, y(0)=2},y(x)); #l VP
dsol ve({deqtn,y(0)=y[0]},y(x)); #general |VP
"> DEpl ot (deqtn, y(x),x=-1..1,y=-2..2,[[y(0)=0] , [y(0)=1],
[y(.3)=-2]],arrows= Iine,color:blue,linecolor:green);
#sl ope field with solution graphs

Algebra and equations

> g:=t->exp(-k*t)*(cos(onega*t)*exp(2*k*t));

simplify(g(z)); #sinplify will try to sinplify
#you can ask it to try special tricks,
#see hel p wi ndows.

h: =x- >si n(x) *"2+cos(x) *2;

L sinplify(h(x));

> F:=xX->((3*x"2+45*x+7) [ (x"4-X) ) ;

convert (F(x), parfrac, x); #partial fractions!
> g:=t->exp(t);

sol ve(g(t)=2); #sol ve an equation, maple tries
#synbol i ¢ sol ution
sol ve(g(t)=2.); #unl ess you enter a decina
>
> Digits:=5; #use a different nunber of significant
#digits, rather than the default of 10.
. solve(g(t)=2.); #cl eaner | ooking, but |ess accurate answer.



Linear Algebra
r>wth(linalg): #t hi s package contains the |linear al gebra

#commands ...there’ s anot her package called
#Li near Al gebra, and it has different
#comuands to do the sane sort of operations
> A =matrix(3,3,[1,2,3,4,5,6,7,8,9]);
#matrix, 3 rows, 3 colums, entries in order
#goi ng across rows, then down col ums
> rref(A); #reduced row echel on form
#notice this matrix does not
#reduce to identity, so has no inverse
> pb:=vector([0,-3,-6]);

C. =augnent (A b); #augnmented matri x

rref(0O); #read off the solutions to Ax=b

i nsol ve(A, b); #sol ve the same |inear system

i nverse(A); #DOES NOT EXI ST!

det (A); #so the determ nant should be zero
AMN(-1); #j ust echoes 1/ A

eval m(AM(-1)); #eval m stands for evaluate matrix -

#the inverse matrix does not exi st

> B:=matrix(3,3,[1,2,3,4,5,6,7,8,10]);

| d: =diag(1,1,1); #3 by 3 diagonal matrix, in this case
#the identity matrix

C2: =augnent (B, 1 d);

rref (C2); #can you see the inverse of B?

i nverse(B); #check answer above

det (B); #non-zero det er m nant

eval M B"(-1)); #one nore way to wite the inverse

eval m(B&*inverse(B)); #matrix multiplication synbol -
#shoul d get identity
mul tiply(B,inverse(B)); #also the identity, another way to

#mul tiply
C > x:=linsol ve(B, b); #t he solution to Bx=b
eval n(i nverse(B)&b); #x is the inverse of B tines b!
eval m B& x) ; #Bx shoul d equal b
eval n( (3*A+2*B) *2) ; #conpute this expression

eval M 9*A"2 + 6*A& B + 6*B& A +4*B"2);
#using matri x al gebra to expand
#previ ous expression, renenbering
#that matrix nmultiplication does not
#comut e




