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3V +2y'+y=cos(x)

2
d—zy(x) +2 (iy(x)) +(x) =cos(x) (2.1)

1
3 dx

solve DE interactively

i) == B3V T (20n+42+17V6) — =0 CHOY (L1708 1200 2)
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restart :
with(Student| Calculusi]) :
J sin(x)2 dx
Jsin(x)z dx 2.2.1)
ShowSolution ((2.2.1))
Jsin(x)2 dx
_ 1 cos(2x) L. 2_ 1 cos(2x)
= J( ) ) ) dx rewrite, sin(x) ) -
= J% dx —|—J— cos(22x) dx [ sum ]
= % + |- %2)6) dx [ constant]
[cos(Z x) dx
=*_J [ constantmultiple]
2 2 (2.2.2)
J cosz(u) d
= % S T— [change, u=2 x, u]
. Jcos(u) du
= ST [ constantmultiple]
_ % B Slniu) [cos]
= % — w [revert]
2
ShowSolution [ lim X =81 J
=P Yx =3
-8l
lim ——
X9 33
= lim94 X 2 [Zhopital, ¥ —81 ]
X —
=4 lim9x3 2 [ constantmultiple] (223)
X —
=4 (lim x)3 2 [power ]
X —
= 36\/? [ identity]




ShowSolution ( % (e'cos(x*+1)) )
4 (excos(x2 + 1) )
dx
-4 exp(x) cos(x* +1) +¢ 4 cos(¥* +1)
dx dx
_ i 2 X d
= & exp(x) cos(x + 1) +¢ _d_X cos(_X)
X=x+1
- 4 exp(x) cos(x* + 1) +¢* 4 cos( X)
dx P dx %=
_X=x2 +1
_ 4 2 o d
= exp(x) cos(x + 1) +¢€ ix cos(_X)
_X=x2 +1
- 4 exp(x) cos(x* +1) +2¢" 4 cos( X)
dx d X -
X=X +1
= % exp(x) cos(x* +1) —2€&sin(x*+1) x
= ¢'cos(x?+1) —2¢sin(x*+1) x
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O O O Vector Calculus Task Templates
Integrate Planar Vector Field
Plot Window

(x2+1)
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1.0000a:1..10, b: 1..10, skip x.
Jsin(x)a-cos(x)bdx

gboboboboos*booro
2.0000a:1..10, skip x and y.

expand((Bx—% ) j

3.0000a:1..10, b:1..10
plot(sin(a-x) +cos(b-x),x=0..10,y=-2..2)
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1. 0000000000 0[

2+4+3=5

diff (x-5,x) =5

19 4325
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+e 8721 esim(JE-1 7))

00000200000 (T=0.15,6=0.2)0000 £=1.0.00000000
(—&24-1 +e_§Tcosh<w/ &2—1 T) iz—e_éTcoshﬂ/ &2—1 T)
+e T 81 esinn(JE 1 T)),T=0..15.0]

00000000000 (r=0..15&=0.2) 0000 E=1.0000000 0o0OOOO
gobobbobbuoooooobooo

5 . (—§2+1 -I—e_éTcosh(\/ &2—1 T) ﬁz—e_wcosh(\/ &2—1 T)

DDJx3+5-x2+3deD— 4+%x3+3xDDDDDDDDDD

44+5+7

16
2:3+4+a

6 +a

(5.1)

(5.2)

232333

232323

232333

232323

(5.4)

(5.5)




2323 32323
2323 (5.3)

32323

(5.6)

.00 oooooin

restart ;
x=a-+b+c:
2-x
2a+2b+2c

O0DoOoOoDogoDOrestart:; U c:
OSHIFT ENTERO O O

4. 0000000 ¢

x=2-y;

6.00000
00000000000 CTRLO OOOD0O00ESCOD
prin

. oodoogoononl

restart,
x:=2-y:
X,

0o

restart,
assign(x=2-y) ;
X,

g

(6.7

(5.8)

(5.10)

(5.11)



restart,
assign(x,2-y) ;
X,

s.onooooooan

restart,
xX:=2-y:

X,
unassign('x') :
X,

oy =""

restart,
xX:=2y:
X,

a'—

X'=x;
X=Xx;

0. oo

restart,
A = "Hallo Hallo" ;

type(4, string) ;

11000

restart

2y

x=2y
2y=2y

"Hallo Hallo"

true

(5.12)

(5.13)

(5.14)

(5.15)

(5.16)
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13. [ []

0 SHIFTO N
o
X
x* (5.18)
14.0000000000

restart,
round(0.1) ;
round(0.49) ;
round(0.5) ;
round(0.51) ;

0
0
1
1 (5.19)

15. 0000000000000

solve({l()' w 8w, +9w =0.8-w +12-w_=0, } ’ {WC’WB}>

1 2
{WB:—E WA,WC:—?WA} (5.20)

16. 0 0000000

? plot
O0o0o0oodplotD0OO F200
plot

17. 0000 ""0pioopoopogopoeieg ™™




restart,

convert(1, string) ; # from float to string

parse(%); # from string to float
wpn
1

18. 0 00000000000/ 1(

restart,
with(ListTools) :
L:=10,1,5,4,0]:
Occurrences(0, L) ;

190. 000000007

currentdir( );

"D\Maple 14\ DO O"

20. L1 LI (][]

verify(A+A-B,A-(1 + B), equal)
true

21. Procedures

restart,
AA :=proc( ) Hello endproc;
AA() ;

000

restart . with(Statistics) :randomize( ) :

A :==proc(n)

Sample( RandomVariable(Normal(0,1)),n) :
end proc :

A(1);A4(2);4(1);

000

restart . with(Statistics) :randomize( ) :

A :=proc(n) option remember :

Sample( RandomVariable( Normal(0,1)),n) :
end proc :

(5.21)

(5.22)

(5.23)

(5.24)



A(1);A4(2);A(1);
[ 0.749378135671185164 ]

[ 0.132232689599182773 -1.07620930311441310 ]

[ 0.749378135671185164 ]

oo

restart . with(Statistics) :randomize( ) :

A :=proc(n) option remember :

Sample( RandomVariable(Normal(0,1)),1)[1]:
end proc :

[A(1),4(2),4(1),4(2) ];
[-0.603121521724701570, 0.727350716398968976, -0.603121521724701570,
0.727350716398968976

goboboooao

fact :==proc(n)

ifn=1then 1 elsen-fact(n —1)
end if end proc :

fact(4);
1-2-3-4;
24
24
22. 0000000
restart,
s:=solve({x +y=1,2x+y=3}, {x,y});
assign(s) :
X,
Vs
{x=2,y=-1}
2
-1
Ood
restart,

with( Optimization) :

(5.25)

(5.26)

(5.27)

(5.28)



§ = evalf(Maximize(ZO-Q — QZ), 3);
assign(s[2]) :
O
[100., [Q=10.0]]
10.0

23. 000000

restart,

with(Statistics) :
x=1[1,2,3,4,5,6,7];
CumulativeSum(x);
CumulativeSumChart(x, gridlines = true)

24. 00010

restart,

A4 = [3.000, 5.00000, 8.00000]
[3.000, 5.00000, 8.00000 ]

interface(displayprecision=2) :

A,
[3.000, 5.00000, 8.00000 ]

25. 0 000000 []

xX:=2y

2y
%

2y
%%

2y
6. 101000 ing
restart
x=2-x+4-y

x=2x+4y

op(2, rhs(%))

(5.29)

(5.30)

(5.31)

(5.32)

(5.33)

(5.34)

(5.35)

(5.36)



subs(y=2, %)

gogood
fim (al +a2—1)x
' al +a2 ’

algsubs(al +a2=p,f) ;

subs(al +a2=p,f);

applyrule(al + a2 =p,f) ;

28. 010000

fi=x—>2-x+x

f(5)

2. 0000010
L= [seq(x(i),i=1.5)]

L[4]

(al +a2—1)x
al +a2
x(p—=1)

p
(al +a2—1)x

x(p—1)
p

x—3x

15

(5.38)

(5.39)

(5.40)

(5.41)

(5.42)

(5.43)



30,000 f(x )OOy

restart
D[2](f) (x,»)

D,(f) (x,¥)
convert( %, diff)

%f(x,y)

1. 0000iinn

with(plots) :
A= Array(1..2):

A[1] = plot(sin(x),x=0..2*m, color=red) :
A[2] = plot(cos(y),y=-T.. T, color=blue) :

display(A) ;

(5.44)

(5.45)



0.5

-0.54

with( plots) :
A= Array(1..2,1.2):

Al 1, ] := plot(sin(x),x=0..2*m, color=red) :
A[l, —plot(cos(y ),y=-T..T, color="hlue) :
A2, plot(sin(x),x=0..2*m, color=red) :
A2 plot( cos(y),y=-T.., color=blue) :

dzsplay( )5
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-0.54
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32. 0[]

restart,

with( plottools) :

with( plots) :

with(GraphTheory) :

with(RandomGraphs) :

with(SpecialGraphs) :

G = Graph({{1,2}, {1,3},{2,4},{2,5}, {3,6}, {3,7}, {4,8}, {4,9}, {4, 10},
{5, 11}, {5,12}, {5, 13}, {6, 14}, {6, 15}, {6, 15}, {7, 16}, {7, 17}, {7, 18}},
red) :

HighlightVertex( G, Vertices(G), green) : HighlightEdges( G, Edges(G), pink) :

Al == AssignEdgeWeights( G, 0.5) :

A2 = DrawGraph(Al) :



display( [rotate (AZ, g ) }, scaling =unconstrained J ;

0.5

0.5 0.5

0.5

o O o
o1 o a1

33. 000

restart,

with( plottools) :

with( plots) :

with(GraphTheory) :

with(RandomGraphs) :

with(SpecialGraphs) :

G = Graph({{1,2}, {1,3},{2,4},{2,5}, {3,6}, {3,7}, {4,8}, {4,9}, {4, 10},
{5, 11}, {5, 12}, {5, 13}, {6, 14}, {6, 15}, {6, 15}, {7, 16}, {7, 17}, {7, 18} },
red) :

HighlightVertex( G, Vertices(G), green) : HighlightEdges( G, Edges(G), pink) :



Al == AssignEdgeWeights( G, 0.5) :
A2 = DrawGraph(Al) :
display({rotate(A2, 0) }, scaling =unconstrained);

i
0.5
0.5
2 | 3
0.5 0.5
0.5 0.5
4 5 6 2
0.5 0.5 0.5 0.5
0.50.5 0.50.5 0.5 0.50.5



O 0O 0O O O Plotting Guide
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oo 1.
plot(x—mos(x) +sin(2x), 0.2 ® [radians], -2..2 [m]), axis, = [tickmarkSZ [spacing( g)

|

2_

0 T /\ 1
T ﬁ\/ 2T
2

[ rad

g2
gooboobobooooan

2
-0.02u
of 0.1le V2 , W=-30 .30, useunits = [ [ years]|, "]
T

pl




I ! I !
-30 -20 -10 0 10 20 30
myr]

0.1 ¢ 002 ("‘“)2\/7
Jr

animate(plot, , W=-30..30, useunits = [ [ years]), [mm] ]

,x=-10..10 ]



x=K10.

I T T T T T
-30 -20 -10 0 10
myr]

vyoooaooooooad

restart .

—
—
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— Visual Quality & Interaction
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restart .

g1

plot3d( [x sin(x) cos(y), ¢ cos(x) cos(y), e sin(y) ], x=0.2m y=0.m style=line, caption
=typeset(x sin(x) cos(y), ¥ cos(x) cos(y), X sin(y) ) )




A Wireframe

xsin(x) cos(y)x% cos(x) cos(y)xX sin(y)

ool 2:

plot3d( [2 X +y2, 6-x° +y6], x=-2.2,y=-3.3, axes = none, style = patchnogrid, view=0 ..8,
shading = Z, lightmodel = light4 ) ;



Vase Plot

inner pot
outer pot

(s—0.1)
—3-s4+5-s2+s+2

s—0.1

35458 +s5+2

zero pole plot

(8.1)



system polej/ /@ﬂ'he system has 4 poles & 1 zero
~ -
/ \ AN

/

\

N

0.4 -
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yoooooooo

restart .

yooooano

plot3d( [sin(xy),x +2y],x=-w..{, y=-n..K, color = [ blue, green], transparency =0.5,
viewpoint = circleleft)
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Bouncing Cube
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e Top Level 0 O O O O ?index, function

O000O0ooDOo0o0ooooooooOoOoOadao sin, taylor, int, exp, dsolve, solve, fsolve, rhs,
eval, factor, expand, simplfiy0 0 OO0 0000000000000 0O00OONOMapled OO0
0 00O Index of Functionsl]

oo
factor(x2 +2x+1 )
(x + 1)2
int(2 x + cos(x),x=0.27)
A (11.2)

00000 ?index/package]

goooooouododooooboooodooooon

1.000: PackageName[CommandName]lOD O O OO OO O OOOOOO0O
0 O CurveFitting[Polynomiallnterpolation](C 0 O O 0O 0O O )X

expr = 4-x* — In(x) :

Optimization| Minimize)(expr, initialpoint = {x=.5})

2.000: 0000000000000 0 with(PackageName) D OO 0O OO
CommandNameO OO 0O O

with( Optimization)

Minimize(expr, initialpoint = {x =.5})

goobobboA3-O00n0oO0n

yooooo

YOooOOoOoOOo@Ooooooo

goobbbbuodoooooboobododad
guooobbooogooon yo)=0,y(0)=00ogg

2
%y(t) + %y(t) +y(t) =sin(r) 2ePE,

1 1

t -=1
y(t)=e 2 sin(%\/?t) C2+e 2 cos(%\/?t) _CI —cos(1)

Y1) 43 (1) + (1) =sin(7) solve DE




§ + 3+ y=sin(0),5(0) =0,5(0) =0 “2°5E,
! 1

y(t)Z%e_ sm( \/_t)\/_—l-e cos(%\/?t)—cos(t)

V system of ODEs

a’x1 a’x2

0000000200000000— =x,—2x0 —5 =x, —2x,0
dr dr
0000000000

del = dzﬁ’(x1 , 1 t) = (xz(t) —2-x1(t))

RE
? x, (1) =x, (1) —2 x,(2)
de2 = diff(xz(t), t, t) = (xl(t) —2'x2(t))
2
% X, (2) =x, (1) —2x,(1)

OdsolveD OO0 0000000000000 00O0O0x(n0Ox,()O0O0

sol == dsolve( [de], de2,x,(0) =1,x,(0) = ( =0, D(xz) (0) :()])

1)(©
{xl(t)Z%COS(ﬁt) +%cos (1), x,(1) —-% s(V3 1) +—cos )}
sol[1]
x, (1) :% cos(\/?t) + % cos(t)
rhs(sol[1])

1 cos(\/Tt) + 1 cos(t)

2 2

YooOoooo@ooooooo

de = 7-1000- (1-)*) -3 +y=0

(12.1.1.1)

(12.1.1.2)

(12.1.1.3)

(12.1.1.4)

(12.1.1.5)



d° d
Ey(x) —1000 (1 —y(5)?) (Ey(t)) +y(t) =0 (12.2.1)
27 ™~
y 1-7
0 T T T T |
1000 200D 3000
t
_1—
vyooooogd
000000000 oooooon
O000000000000000000y=000000000000000000
70%00000y0000000000000000000000D000 (,1)00000
0 (1,000




2 2
LR = {d—xm ~0,x(0) =0, D(x) (0) = 1, %= y(1) =1, 5(0) = =, D(y) (0) =0]
dr dr 2
d° 2 ]
{—x(t) =0, L 1) =-1,x(0) =0, 5(0) = 2, D(x) (0) =1, D(y) (0) =0] (13.1)
dr dr 2
i = Hy(r),%y(t) <0], Cn = L )]

(13.2)

DAE := dsolve( #A1VEEK, numeric, events = [ F1%]) :
plots[odeplot](DAE, [x(t), y(t) ], 0..5, numpoints = 100, title ="3£EK", style = point, symbolsize
=20, symbol = circle)

ggd

0.51%

0.4

0.3 1

0.2 1

0.1




googooooo dve BVP

g

g

gooopgoig

gooopogoii

vyoo
27 99 92
8 29 K inverse
k+1 44 67
[ ~1943 + 44 k i 2585 99 k — 2668
99 K2 — 3757 k+29113 99k —3757k+29113 99 k* — 3757 k + 29113
-536 + K +k i 1717 + 92 k i 27 k — 736
99 k2 — 3757 k +29113 99 k2 — 3757k +29113 99k —3757 k+29113
i -323 +29k 99 (-11 + k) i 9
99 K2 — 3757 k+29113 99 k> — 3757 k+29113 99 K2 — 3757 k +29113
-4 -74 -32
74 R characterlstlcpolynomlal, -97360+7u3+82 }\42_112207\, solve
-32 -72 -76
| -151.7217181, -8.231839141, 77.95355723
vyod

goggobboobbodogoobobbbdoooooobobbooouoan

gobobboooooooood

1
!

JO J-72)(1-27)

dr




IV 2 (VT +4) - V2 (3T —4) (16.1)

restart .

infolevel[ IntegrationTools] == 3 :
1

¢
JO J-72)(1-27)

Definite Integration: Integrating expression on t=0..1

Definite Integration: Using the integrators [distribution, piecewise, series, o, polynomial, In,
lookup, cook, ratpoly, elliptic, elliptictrig, meijergspecial, improper, asymptotic, ftoc, meijerg,
contour, ftocms]

LookUp Integrator: unable to find the specified integral in the table

Definite Integration: Method elliptic succeeded.

Definite Integration: Finished sucessfully.

-%Inﬁ+%ﬁln(3ﬁ+4) —%ﬁln(3r—4) (16.2)

dr

int L ,t=0..1, method =Elliptic'

JO-72) (1-27)

Definite Integration: Integrating expression on t=0..1
Definite Integration: Using the integrators Elliptic

Definite Integration: Method Elliptic succeeded.
Definite Integration: Finished sucessfully.

IV T (VT +4) - =T (3T - 4) (16.3)

YOoOOOoOOoOoOoooooad
O000000000000 erf,Ci,Si, FresnelS, FresnelCO O O O :

> JCi(x) sin(x) dx

~Ci(x) cos(x) + % Ci(2x) + % In(x) (16.1.1)

> JFresnelS(Z x)2 dx

FresnelS (2 2y
FresnelS (2 x)zx + resnel (2 .x) cos(2 %.x') — %
T

V2 FresnelS(242x) g0
T



vyooood

MapleO O 2000 000 000000O0ODOO Hypergeometric, Bessel, Mathieu, Heun and
Legendre families of functions.

Special Function Assistant

yoo

Maple O O Optimization O O O Global Optimization Toolbox [0 0 [
Linear Programming
Quadratic Programming
Non-Linear Optimization
Non-Linear Least Squares

Global Optimization

yoao

Statistics U D O 00000 DO0O0O0OO0OO0ODOO0OOO0OOO0DDLOO0ObOOOOoDbOOoobooOon
gogobobbobbbouoooooobbbobbodd

gopgoopooog o
gopgoopooog o
googooopooog EEEEN
gopgoopooog o
gopgoopooog EENEEEN

vyoooodoad

Control Systems Design




with(DynamicSystems) :

yoood

Sys = Difquuation( 3
s

PrintSystem(sys)

yoo
RootLocusPlot(sys)

de=|xI(t) =x2(1),x2(1) = -

s
+55+7s+6 j
| Diff. Equation
continuous
1 output(s); 1 input(s) (20.1.1)
inputvariable = [u/(¢) ]

outputvariable = [y (¢) ]

Diff. Equation
continuous
1 output(s); 1 input(s)
inputvariable = [u/ () ]
outputvariable = [y/(¢) ]

x3(1)
5

,x.3(t) =30x1(t) +35x2(¢t) —5x3(t) —5ul(t),yIl(t) =x2(¢)

sys2 = StateSpace(sys)

State Space
continuous
1 output(s); 1 input(s); 3 state(s
fp (s) | put(s) (s) (201.3)
inputvariable = [u/(¢) ]

outputvariable = [y (¢) ]

statevariable = [x/ (), x2(t), x3(¢) ]

2



BodePlot(sys)
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ResponsePlot(sys2, Heaviside(t), duration =10)
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ControllabilityMatrix(sys2)
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-5 25 -90
ObservabilityMatrix(sys2)
[0 1 0
1
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-6 -7 1
Observable(sys2)
true
Controllable(sys2)
true

(20.2.1)

(20.2.2)

(20.2.3)

(20.2.4)



£ —3-s convert to differential equation

s3+5-s2+7~s+6
ix](t) =x2(1) ix2(t)=—ix3(t) d 3(t) =30x1(t) +35x2(t) —5x3
a1 A 5 PR xI(t) x2(t) x3(1)

—Sul(t),yl(t) =-3x2(t) — % x3(¢)

root locus plot

-20 -15 -10 -5 0]
Re(s)

-0.5

2 .
s —3-s impulse response plot

S3+5'S2+7'S+6
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NyquistPlot(T ransferFunction( 3 3 ) )
s+5s +7s+6
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-doooooooobooo oo 10
-00000000000 OptimizatonO OO0 OO 00O
G = 2s—l
s +2s+3
s—1
§+2s+3
1
H:=
s+ 2
1
s+ 2
_ G
1+GH
s—1
(f+2s+3)@4— 3 s—1 )
(s+2s+3)w+2)
simEIify

(s+2) (s—1)
3+4£+8s+5

inverse Laplace transform

7

3
-t
2ty L2 (SSCOS(%JII t) —7J11 sin(%\/ll z))

3 33

(20.3.1)

(20.3.2)

(20.3.3)

(20.3.4)

(20.3.5)



ycAbOooooo

10

1 —_
0.8 1
0.6 -
0.4 -
0.2 1
O I 1 I I |
2 4 6 8
t
-0.2 1
-0.4 1
_)
minimize
[ -0.435396572414945504, [t=1.04073426761828269 1]
vyooaoaoo
with( Units | Standard]) : with(Tolerances) :
it =5+03[kg] :
IiEE =6 +0.5[ms 2] :
7 = i * ik
(30.2 +4.30) [N]

(20.3.6)

(21.1)



Drawing Calculations Optimized

and Anavlysis Design

Example

Y Maple Toolbox for MATLAB

0000000 oOddad http://www.cybernet.sh.cn/cca/cn/maple/maplematlab/index.asp

FAQD
-000MATLABO OMapleD 000000000000
«000Mapled O OMATLABO OO OO OOMATLABO OO OO

0000 Maple'sMatlab linkODO OO O OMapleD DOOOOMatlabd OO O OO

gooooonoonodonoooooooioionioiMatlabd [0

yoo

;> restart,;
| > with(Matlab),

goooooooo
> num = 1500 :
Time := [seq(.03*t,t=1..num)]:
data = [seq( (3.6 * cos(Time[t]) + cos(6* Time[t])),t=1.num)]:
plots[ pointplot](zip( (x,y) — [x,y], Time, data), style = line);




oooooodo
> tol = 10000 :
r = rand(0 ..tol) :
noisy_data = [seq(r( )/ (tol) *data[t],t=1 ..num)]:
plots[ pointplot](zip( (x,y) — [x,y], Time, noisy_data), style= line);

40




O0MatlabD OO O O0OO0O
|:>ft = fft(noisy_data) :

goooooooooood
> VectorOptions( ft, datatype);
complexg (23.1.1)

goooood
> real_part == map(R, ft) :
imag part = map(<3, ft) :

0000000
> dimensions ( ft);

i [1500] (23.1.2)
00000000 mumD 00 00 Matlabd O O
00000000000 ft*conj(fty /0 00000MatlablD 00000000 'ft'O
'n'0 O MatlabD 0 0 O



|_> setvar("FT", ft);
setvar("n", num);

O0evaMOUOODOOODODODODOODOOOOOOODLOODOD Matlab[getvar] O
U0

|:> evalM ("result = FT.*conj(FT)/n");

goooo
|:> pwr = getvar("result") :

Jo0oooooooogo
> VectorOptions( pwr, datatype);
float, (23.1.3)

J0000o0o0oooooooo'wddoooood
|:> pwr_list := convert( pwr, list) :

gooooooooooboooooo
> pwr_points = [seq([ (t-1)/Time[num], pwr list[t]],t=1.num/2)]:
plots[ pointplot]( pwr_points, style=line);

1000
800
600 -
400

200




gooooooboooboogooon
> pwrl := max(op(pwr_list));
il == seq(if (pwr_points[t,2]=pwrl, t, NULL), t=1 ..nops(pwr_points));
f1 == pwr_points[il, 1],
pwrl :=1134.06483085987

] =8
i f1:= 0?1555555556 (23.1.4)
good
>TI:= fLI;
i T1:=6.428571427 (23.1.5)
gooood

> pwr2 := max(seq(pwr list[t],t=il +5.num/2));
i2 == seq(if (pwr_points[t,2]=pwr2, t, NULL), t=1 ..nops(pwr_points));
12 = pwr points[i2, 1];
pwr2 :=94.0929446433109

i2:=44
i f2:=0.9555555556 (23.1.6)
oogoodd
1
>T12=—;
12
T2 :=1.046511628 (23.1.7)

oo Ti0 T20000000000000b0bbobObDOd

Y MapleSim

OOMapleSmOODDODOOODODODDOO0OOOODODOOO




yoo

MapleD D OODOOODOOOOMaplel 00000 DODO0ODO0OODODODO0ODOOODODOO
00000000 OprocQUendd0 D0 0O 0OMapleD DODDO0ODDOODDO0OOOODODO
gooooo

yoo
000

prog = proc(x, y)
sqrt(x* +57)

end proc;
proc(x, y) sqrt(x”2 +y”~2) end proc (25.1.1)

prog(6,4)
213 (25.1.2)

YyoooOoooooodd

0 [

restart :
Plus :=proc(x, y)
local q, b;
global c;
a:=x-—y,
b= xy,
ci=x
x+y;
end proc;

proc(x, y) local a, b; global ¢; a :=x — y; b:=x*y; ¢ :=x"y; x +y end proc (25.2.1)
Plus(2,3)

5

a (25.2.3)
b (25.2.4)
8 (25.2.5)

O0O0OOProcedure0 OO0 000000 vsOOOOO

restart,



restart,
X :=proc( ) globala, b;
a:=4;
b :=B;
[a, b];
end proc :

X(); a; b;
[4, B]

vitonQ

ood
restart .
x:=1173:

if not isprime (x) then
ifactor(x);
end if;
(3) (17) (23)

if..else 0 O

restart .
x:=-12:

if not type(x, integer) then

printf ("%a AsE— N " x);
elifx > 10 then

printf ("%a & — ML EEEEL " x);
elifx > O then

(25.2.6)

(25.2.7)

(25.3.1)



printf ("%a f&— A " x);

else
printf ("%a & — B ", x);
end if;

120000000

¥ ford O

0 [

for n to 5 do
evalf (sqrt(n));
end do;

1.
1.414213562
1.732050808

2.

2.236067977
0000 0dford O

restart .

x:=1[1,2,3,4,56,7,8,9,10]:

forifrom 1 by 1 to 10 do
if x[i]=1 then y[i]:=A4
elif x[i]=2 then y[i] =8B
elif x[i/]=3 then y[i]=C
elif x[i]=4 then y[i] =D
elsey[i] == E:

end if end do:

[seq(y[i], i=1..10) ]
[4,B,C,D,E,EE,E,E,E]

For/Do] 0 [0 Break

restart,
L:=1[122312528 3]:

for xin L do if x =3 then print(x — 1); break

(25.4.1)

(25.4.2)



\ 4

endif enddo;

Do [

restart,
with(Statistics) :
randomize( ) :

from 1 to4 do

r == Sample( RandomVariable( Normal(0, 1)), 1)[1];
A+

print(%);
end do:
A—1.01249112981192
A—0211161891395087
A —1.97875778202598
A+ 0.0273492112847870
For(] DolJ[]

restart, with(Statistics) : randomize( ) :
T := table( ) :
forifrom 1 to4 do

r := Sample( RandomVariable( Normal(0, 1)), 1)[1];
T[i] = A+,

end do:
B := convert(T,list'"),

[A —3.04204202516378, A — 0.968967244058285, 4 + 0.128004118112288, 4
+0.441886301858731]

0 00 0 [ procedure] [J

(25.4.3)

(25.5.1)

(25.5.2)



restart,
with(Statistics) : randomize( ) :

A :==proc( )
localr:

r := Sample( RandomVariable( Normal(0, 1)), 1)[1];
A+r;

end proc:

[seq(A(),i=1.4)];

[4 + 0.454001508485450, 4 — 1.03254533652027, A + 0.00478055908421966, 4 (25.5.3)
—0.208289147913289]
[0

restart, with(Statistics) : randomize( ) :

forifrom 1 to4 do

r := Sample( RandomVariable( Normal(0, 1)), 1)[1];
T[i] = A+,

end do:
B = [seq(T[i],i=1.4)];

[A—0.767569118331263, 4 — 0.297288330682681, 4 — 0.709964364636183, A (25.5.4)
+ 0.859391488906452 ]

Y WhileO O

restart,
with(LinearAlgebra) :




x = Vector(| 2,
y = Vector([ 1,

forifrom 1 to Dimensions(x) whilex[i] > y[i]do A[i] :=1: st:=1i:
enddo:

[seq(A[i],i=1.st)];

St
(L1, L L1111 1,1]
9 (25.6.1)

Yyooooooad

?Debugger
. 0 0O O Maplel O O O O O ?worksheet/interactive/debugger .
%] Maple Debugger E]@
Regularchains:-TEDless equal wvar: iA_I
3 return evalb(R['variablez indices'] [y] <= R['wariablezs indices'] [®])
____________________________________________ v
<] 2]
Enter a debugger command:
| [V][ Execute ]
Common Debugger Commands
[ Mexk ” Step ” Inko ” Qutfrom ” Continue ” Lisk ]
[ Showwstat ” Help ” Clear ” Return ” ik ” Copy ]

[ ] Copy Results on Exit

« U 0O 0O O ?worksheet/interactive/debugger

YOoOooOooooo

|:> restart,
|:> interface(verboseproc =2);

o000 “pint O
ERERE




v

|:> print(sin);
|:> print(VectorCalculus| Gradient]),

O0000DbOo0booboOMapledDOOODOO

OO00O0OOMapleD D000 0O0O0OODLOODODODODOODOODOOOOMapledd
O0000b0o0booboboobuonMapled OO OOCOMATLABO Javad Visual

Basic O Fortrand

> restart,;
with( CodeGeneration );

[C, Fortran, IntermediateCode, Java, LanguageDefinition, Matlab, Names, Save,

Translate, VisualBasic |

(26.1.1)

00 CodeGeneration 0 OO O0O0OOOOMapleDl DODDOOOODOOODOOOOOOO

0000000 rtable00O0D0OOODOOO

«MapleU OO OrtableD OO0 D O0OD0O0O0OODOO0ODOOOODDODO0ODOOODODOODOO

*MapleU OO DODOOODOODODDOOODOOOODOOOO
*MapleU ODDODOODODOODDOODODOODODOO

0oO00ooo0ooooooood
00000000000

— MBI R IR CRAE B
- SERT R CRUFRIEME, EERTT 6D

Mathematics Maple
f := proc(x)
x xr=0 if x <= 0.0
flx)=1 1 | then x
— otherwise % else 1.0/x
% end if;
end;

000000000000
-HZIHES
— AR A5 AR A L

3.100 MapleOl O

B

doubkle £ (doubkle x)

if (x <= 0.0e0)
return (x) ;

slas
return(0.1el / x);



dooboobobbodgoog3x3pbonooogooonobooboooochud

Jguouooboogg3x3gon
a 3 ¢

> M= 1 b 2
-1 0 —1

gd Mogg
|:> Minv =MV .

gooogogcooo

> C(Minv)
cg[0][0]=b/(3-c*b+a*h);

cg[0][1] =-3/(3-c*b+a*bh);
cg[0][2] =(-6+c*b)/(3-c*b+a*Dh);
cg[1][0]=1/(3-c*b+a*h);
cg[1l[l]=(a-c)/(3-c*b+a*h),
cg[l][2]=(2*a-c)/(3-c*b+a*h);
cg[2][0]=-b/(3-c*b+a*h);
cg[2][1]1=3/(3-c*b+a*Dh);

| cg[2][2] =-(-3+a*b)/(3-c*b+a*h);

OO0000ob0oboboboboboboboooooooboobuobO(-3+b*c-a*h)
gogobbobbuodggooobobbuooodobboobbooooooboooon
cChOUObOOOoptimzeDODOOODODOOO

OO0O0d0O0optimizeDOOOOOOOOOOOOOOOOO
> C(Minv, optimize)

t1 = (int) ((double) ¢ * (double) b);
t2 = (int) ((double) a * (double) b);
t4=1/(3-t1+12);

t5=Db * t4;

t6 = 3 * t4;

cg0[0][0] = t5;

cgO[0][1] = -t6;

cg0[0][2] = (-6 + t1) * t4;
cgO[1][0] = t4;

CgO[1][1] = (a-c) * t4;

cgo[1][2] =(2*a-c) * t4;
cg0[2][0] = -t5;

cg0[2][1] = t6;
| cgO[2][2] = -(-3 + 12) * t4;

guooobbooooooobbogod

V3200 MapleOd OO




O00OMapleD OO0 OO0OO0O0OOOOOONO C,Java, Matlab, Fortran [0 Visual Basic.

OO0OMapleDOOO0O0O0O0O0OOcos(ex+h) 0000000 0O0OO0OO0ODOODODO
alp 00O

> f .= proc(a::integer, b::integer, x::float)
O local x0, x1, v, vp;
[ x1:=x;
[ X0 1= x+1;
O while abs(x1-x0)>10"(-3) do
00 v .= cos(a*x1+b);
00 vp = -a*sin(a*x1+b);
0d X0 :=x1,;
0ad x1 = x1-v/vp;
O end do;
O] x1:
B end proc:
(> (2,3,0.3)
i 0.8561944904 (26.3.1)
> cos(2 %+ 3)
i 6.153101422 107° (26.3.2)

JoooocobonooOMaplel O CsmathhOOOOOOOOOOO intD doulbled O
0O Maplel 0 OO0 integer O floatd

> C(f)
#include <math.h>

double f (int a, int b, double x)

double x0;

double x1;

double v;

double vp;

X1l =x;

X0 =x+0.1el;

while (0.1e1/0.1000e4 < fabs(x1 - x0))

{

v =cos((double) a * x1 + (double) b);

vp = -(double) a * sin((double) a * x1 + (double) b);
X0 = x1;

x1=x1-v/vp;
}

return(x1);

L}

0000 O Fortran
|:> Fortran(f)



OJO0000Javal0 00 000O0OODOO JavaOO java.lang.Math 0O O
|:> Java( f)

O00000VBO
|:> VisualBasic( f')

00 000MATLABD
[> Matlab( f)

> O000000000000
>OO0O00O0O0OO0OOO0ODOd

Y OpenMaple API

Maple allows you to call external functions written in C, Java, and Fortran. Results are returned to
Maple where you can continue to work with them.

Through the OpenMaple API, you can also call Maple from an external program. This means that
you can take advantage of all of the mathematical power available in Maple, from your own
programs.

The OpenMaple API currently supports programs written in C, Java, and Visual Basic.

¥ OpenMaple API: C Example

O /* initialize Maple */

O if((kv=StartMaple(argc,argv,&cb,NULL,NULL,err))==NULL ){
1[0 fprintf(stderr,"Fatal error, %s\n" err);
10 return(1);

O }

O printf("Evaluate an integral: \n\t");

O r = EvalMapleStatement(kv,"int(1/(x"4+1),x);");

0 /* assign x a value and reevaluate the integral */

U MapleAssign(kv,

4 ToMapleName(kv,"x", TRUE),

O ToMaplelnteger(kv,0));

O r=MapleEval(kv,r);

0 MapleALGEB_Printf(kv,

U "\nEvaluated at x=0, the integral is: %a\n",r);



¥ External Calling

The define_external command links in an externally defined function (for example, from a DLL
under Windows, or from a shared library under UNIX), and produces a Maple procedure that acts as
an interface to this external function.

» External Calling to C

» External Calling to Fortran

. P External Calling to Java
» The Maple Compiler

000 OO maple@cca-es.com
www.maplesoft.com.cn




