[ > restart;

| Procedury a funkce
[

> F:=(x)->sin(x) *exp (-x) ;

F:=x — sin(x) "™

| Co kdyzZ chceme udélat funkci z né¢eho, co jsme jiz pracné spocetli?
[ > P4:=normal (eval (subs(n=4,1/2*n/n!'*diff ((x*2-1)*n,x$n))));
35 15 3
24 22 2
8 4 8
> P4 _spatne:=(x)->P4;
P4 spatne :=x — P4
> P4 _spatne(z);

35 , 15, 3
—Xx - x4+~
L 8 4 8
| Proto tu je unapply
| > P4_lepsi:=unapply(P4,x);
35, 15, 3
P4 lepsi:=x—>—x ——x +7
8 4 8

t Podobné
[ > normal (eval(1l/2”n/n!'*diff ((x*2-1)"n,x$n)));

diff((P = 1), xS n)

2" n!

> PP:=unapply(%,n,x);

diff (P = 1), x $ n)
2" n!

PP :=(n,x)—
> PP(3,x);
3
3 2
+ -1
X 2(x )x

> PP (3,cos(theta));
L Error, (in PP) wrong number (or type) of parameters in function diff
[ >
[ >
| Nakonec se tedy budeme mustet snzit k "programovn"
[ >
| > P:=proc(n,x)
local y;

if n=0 then

1
else
normal (subs (y=x,eval (1/2*n/n!*diff ((y*2-1)“n,yS$n))))
fi;
end;
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P := proc(n, x)
local y;
if n = 0 then 1 else normal(subs(y = x, eval(diff(()"2 — 1) n, y $ n) / (2"n*n')))) fi
| end
I zde jsou speciality, jako tfeba implictn nvratov hodnota dan poslednm provedenm vrazem pted

| koncem béhu procedury
[ > P(2,cos (theta)) ;

3 op L
2cos( )—2

| Jenze
[ > P(n,cos(theta)) ;
simplify (subs (n=3,%)) ;

diff((cos(0)° — 1) , cos(8) § n)
2" n!
L Error, (in simplify) wrong number (or type) of parameters in function indets
C>
| Musme se tedy pii provdén procedury ujistit, Ze parametry jsou jiz dostate¢né znmy.
A v pipadg, Ze ne, MUSIME vrtit nevyhodnocen vraz rovn pvodnmu voln fukce.
| Tak zatdme, aby az bude znm pislucn parametr zavolal explicitn ¢i implictn eval funkci znovu.
| > P:=proc(n,x)
local y;

if not type(n,integer) then RETURN('P(n,x) '), fi;
if n=0 then

RETURN (1)
else

RETURN (normal (subs (y=x,eval (1/2*n/n!'*diff ((y*2-1)“n,y$n)))))
fi;
end;
P :=proc(n, x)
local y;
if not type(n, integer) then RETURN('P(n, x)") fi;
if n =0 then RETURN(1)
else RETURN(normal(subs(y = x, eval(diff((»"2 —1)*n,y $ n)/ (2"n*n!)))))
fi

| end
[ > P(n,cos (theta)) ;
simplify (subs (n=3,%)) ;

P(n, cos(0))

PRI B
2cos( ) 2cos( )
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| Mzeme tak deklarovat pouzit globlnch proménnch;
| Rozsah platnosti je stejn jako v béznch jazycch

L >

| > Q:=proc(a,b,c)

local 1,m,n;

global g,h,i;

#body

end;

i 0O :=proc(a, b, c) local [, m, n; global g, h, i; end

C>

| Je tu ale jeden detail, aby se nepltvalo ¢asem, vyhodnocuj se lokln proménn jen do hloubky 1
[ > Q:=proc()

local A,x; global n;

A:=diff ((x”n) ,x);

n:=3;
RETURN () ;
end;

L 0 :=proc() local 4, x; global n; n :='n"; 4 .= diff(x"n, x); n :=3; RETURN(4) end
[ >Q0);
eval (%) ;
n:='n': # Kklid
x'n

X

L 3 X
. Dovnitf jiz deklarovan procedury mZeme nahldnout
| > print (LegendreP) ;

proc(al::algebraic, a2::algebraic, a3::algebraic) ... end
| > interface( verboseproc = 3 ) ;# Tohle se nevrt do pvodnho stavu pomoc restart !
| > print (LegendreP) ;

L proc(al::algebraic, a2::algebraic, a3::algebraic) ... end

L >

>

| Podobné jako v archaickch jazycch si mzeme nechat vypsat kroky, kter procedura provd
| > restart;

printlevel:=10;

int(x*2,x);

printlevel:=1;

printlevel =10
{--> enter int, args = x"2, x
{--> enter int/int, args = [x"2, x], 10, EnvCauchyPrincipalValue

answer = [x". x, [formula]]
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L
X
3

<-- exit int/int (now in int) = 1/3*x"3}

1

3
answer = g X

x
3

<-- exit int (now at top level) = 1/3*x"3}
1 3
X

3

printlevel .= 1

>
| Jesté je tu dals specialita:
| > fib:=proc(n)
if n=0 then 0
elif n=1 then 1
else fib(n-1)+fib(n-2)
fi;
end;
L fib .= proc(n) if n =0 then 0 elif » = 1 then 1 else fib(n — 1) + fib(n — 2) fi end
"> £ib(27) ;

L 196418
| Vpocet trv tak dlouho, protoze 226 je 67 milion

>
| > fib:=proc(n)

if n=0 then 0

elif n=1 then 1

else fib(n) :=fib(n-1)+£fib (n-2)

fi;
end;

fib .= proc(n) if n =0 then 0 elif » = 1 then 1 else fib(n) :=fib(n — 1) + fib(n — 2) fi end

>
"> £ib(27) ;
L 196418
| Nyn jsme vyuzili vnitin tabulku funkénch hodnot, kterou si Maple vede pro zapamatovn jiz
| spoc¢tench hodnot
| > op(fib) ;
proc(n) if n =0 then O elif » = 1 then 1 else fib(n) :=fib(n — 1) + fib(n — 2) fi end
>
> restrat;
fib:=proc(n)
option remember;
if n=0 then 0
elif n=1 then 1
else fib(n-1)+fib(n-2)

1
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fi;
end;

restrat

fib =
L proc(n) option remember; if n = 0 then 0 elif » = 1 then 1 else fib(n — 1) + fib(n —2) fi end
(> £ib(27) ;
196418
>
> P:=proc(n)
local u,x;
option remember;
if (n=1) then (x)->x
elif n=0 then (x)->1
else
u := simplify((2*n-1)/n*P(n-1) (x) *x-(n-1) /n*P(n-1) (x)) ;
unapply( u, x);
fi;
end;

1

P = proc(n)

local u, x;

option remember;,
ifn=1thenx > x
elif » = 0 then 1

else
u = simplify(((2#n — 1)*P(n— 1) (x)*x)/n—((n—1)*P(n—1)(x))/n);
unapply(u, x)
fi
| end
[ > P(24) (cos(theta)):
C>
| Knihovny

| kdyz umme pst funkce, mohli bychom zaét pst moduly. Kdyby to snad nékdy nékdo potieboval at’

| si ptecte npovédu k realib,writelib.

C>

| Z historickch dvod se kromé¢ library pouzv mocnéj$ package. Plat, Ze véts, universlnéjs véci se

| bal do balk, mens speciln do knihoven.

C>

> with(plots);

[ animate, animate3d, animatecurve, changecoords, complexplot, complexplot3d, conformal,
contourplot, contourplot3d, coordplot, coordplot3d, cylinderplot, densityplot, display,
display3d, fieldplot, fieldplot3d, gradplot, gradplot3d, implicitplot, implicitplot3d, inequal,
listcontplot, listcontplot3d, listdensityplot, listplot, listplot3d, loglogplot, logplot, matrixplot,

odeplot, pareto, pointplot, pointplot3d, pcp’age 50t, polygonplot, polygonplot3d,



polyhedra_supported, polyhedraplot, replot, rootlocus, semilogplot, setoptions, setoptions3d,

spacecurve, sparsematrixplot, sphereplot, surfdata, textplot, textplot3d, tubeplot |
> readlib (mtaylor) ;

proc() ... end
| Nejdive ten mtaylor, knihovna pro prci s rozvoji funkc vee proménnch
[ >
[ > mtaylor(sin(x-y),{x,y,2z});
| x—y—éx3 +%yx2—§y2x+éy3 +$x5—iyx4+éy2x3 —11—2y3x2+iy4x—$y5
> whattype (%) ;
L +
>
| Nyn vybran funkce z balku plots
>
| pfedevSm display zobraz uschovan vsledek malovn
>

[ > A:=plot(1-x*2/2,x=-1..1,numpoints=6,adaptive=false) ;
B:=plot(cos(x) ,x=-1..1):
A :=PLOT(CURVES([[-1.,.5000000000000000 ],
[-.5814946400000001, .8309319918256352 ], [-.2173553639999999, .9763783228702138 ],
[.1921573360000000, .98153777911069151, [.6043845520000002, .8173596566518795 ],
[1.,.5000000000000000]], COLOUR(RGB, 1.0,0,0)), AXESLABELS("x", ),

L VIEW(-1. .. 1., DEFAULT))
| > display(A,B) ;

0.91

0.81

0.71

0.61

108 04 002 of4xo.'6 0.8 1
| Jak je vidét, pouzv Maple k uschovn obrzk reprezntaci zznamu pomoc symbolickch funke, jejich
| seznam zjistme:
[ > ?plot/structure
| ajesté se jim budeme vénovat
>
| Mnoho funkci z balku plets jsou jen zkratky za néco, co bychom asi zvldli sami
> complexplot (arctan(x-I/2),x=-1..1);
# je zkratka za
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> plot([Re(arctan(x-I/2)),Im(arctan(x-I/2)) ,x=-1..1]);

| Nikoli ale contourplot, densityplot, ...
C>

| > A:=contourplot (

XN2-2%y"r242*x*y x=-2..2,y=-2..2,levels=[-1,0,1,-2,2]):
B:=contourplot (

XN242*y"r2-2*%x*y x=-2..2,y=-2..2,1levels=[1,2,3] ,filled=true,color
ing=[red,yellow]):

display (B,3) ;

:> densityplot(sin(Pi*x/y) *sin (Pi*y/x) ,x=-1..1,y=-1..1,grid=[200,20
0] , style=PATCHNOGRID) ;
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[ > ?plot/options
[ >
[ >
[ >
> gradplot( sin(x*y)/ (x*2+y*2+1) ,x=-2..2,y=-2..2);
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[ > #fieidpfot( [;,—;] 7,x!=—2‘..k2,y=q—2..2));’ S

| > #fieldplot(

L map (t->diff ('sin(x*y)/ (x*2+y*2+1)',t), [x,y]) ,x=-2..2,y=-2..2);

[zdisplay(

PLOT (CURVES([[0,0],[1,1],[2,1],[3,0]]) ,COLOR(RGB,1,0,1)) ),
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1 -
0.8
0.6
0.4
0.2
02 04 06 08 1 12 14 16 18 2 22 24 26 28 3
>
| Domc loha: modifikujte nsledujc fdky tak aby to kreslilo néco hez¢ho
[ >

> Nf:=33: Nt:=8: Nr:=10:
q:=1.8:
sfs:=(u,theta,phi)->([u*sin (theta) *cos (phi),
u*sin (theta) *sin (phi),
sgrt (u*2+1) *cos (theta)]) ;
Kl:=(r,t,f)->evalf(sfs((g*r/Nr) ,t/Nt*Pi, £/Nf*2*pi)) :
K:=(r,t,f)->[K1l(r-1,t,£f-1) ,Kl(r,t,£f-1) ,K1l(xr,t,£,0) ,Kl(xr-1,t,£)]:

S:=[ seqg(seq(seq(K(u,t+1/2,£f) ,£f=1..Nf),t=0..Nt-1) ,u=1..Nr) ]:

sfs = (u, 0, ¢) —> [usin(0) cos(), u sin(0) sin(¢), 4/ u' + 1 cos(0)]

>

> P:=PLOT3D (POLYGONS (op (S)) ,
LIGHT (0,0,0.0,0.7,0.0), LIGHT(100,45,0.7,0.0,0.0),
LIGHT(100,-45,0.0,0.0,0.7), AMBIENTLIGHT(0.2,0.2,0.0),
STYLE (PATCH) , COLOR (ZHUE) , SCALING (CONSTRAINED) ) :

> display(P) ;
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