| Piikaz restart zapomene vSechno, co jsme provedli od startu programu Maple
[ > restart;
>
Seznam
L je uspotadany a jeho prvky se mohou opakovat
> [1,2,2,1];
L [1,2,2,1]
| Pocet prvki seznamu nadm vrati funkce nops
[ > nops (%) ;
nops ([1) ;

L 0
| Pravé na seznamech spociva schopnost programu pro symbolické manipulace reprezentovat !
| > Y:=whattype (a+b*c+d) ;

X:=convert (a+b*c+d,list) ;

nops (X) ;
Y (op (X)) ;
Y=+
X=[a,bc, d]
3
a+bc+d

| ProtoZe vime Ze jde o soucet, posledni fadek jsme také mohli zapsat jako
[ > "+ (op (X)) ;

a+bc+d

| Vnoiené seznamy jsou také mozné
> [1,[2,[3,[4,51111;

i [1,02,[3,[4,5]]]]
| Tak lze nahradit chybé&jici typ struktura/zdznam
[ > ["Markéta Lazarova",162,1967,["V14ac¢il, Frantisek", 1924, 1999]];

[ "Marketa Lazarova", 98, 1966, [ "Vlacil, Frantisek", 1929, 19991]
Mnozina

> Y:={1,2,2,1};
Y={12}

1

Opakujici se prky se vyradi.
> {1,2,3} union {2,3,4};

{1,2,3} intersect {2,3,4};

{1,2,3} minus {2,3,4};

{1,2,3,4}
{2,3}

i {1}
| Indexace | |




1 T

> X[2];

pPq
> Y[2];

2

op
> op(X);

a,be,d

> op(Y);

1,2

> convert (X,set) = {op(X)};
convert(Y,list) = [op(Y)];

{a,d,bc}={a,d bc}
[1,2]=[1,2]
Prace se seznamy

> X;
[a,bc, d]
> X[2] :=p*q;
X, =pq
> X;
[a.pq.d]
> X[1..2]; # ubrani posledniho
[a,pq]
> [op(X) ,m*n]; # p¥idani na konec
[a,pg,d, mn]
> [-1, op(X)]; # pridani na zacatek list
['laaapq’ d]

> subsop (4=0,8=0, [seq(i,i=0..10)]) ;
[O) ]‘) 2) O) 4) 5) 6) O) 8) 99 10]

Funkce " -=>"

Uvidime ¢asem, ze jde o uzite¢nou zkratku
(Pokud ma funkce provadét sekvenci prikazii, musime ji deklarovat jinak, viz pfiste )
> F:=x->x"2;

F:=x—>x2
> F(1);
F(t);
1

12

Muzeme deklarovat funkci vice proménnych, pokud jejich seznam dame do zavorek,

navic mame k dispozici if s vyznamem podobnvm ? v C.
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> G:=(xIY) -> x*y;
I G=(xy)>xy
[ > G:=(x,y) -> if (x>0) then y else -y fi;
G = proc(x, y) option operator, arrow; if 0 < x then y else —y fi end
> G(0,b);

b
>
map

Zobrazeni seznamu ¢i mnoziny
> map (u->1/ (u~2+1), [a,b,c]);

{ 1 1 1 }
L F+1 P+1 41

| Nasleduje ukazka ppouziti vy$e uvedenych operaci
[ > X:=1/2*1n((-2*a+sqgrt(rho”*2+(z+a) *2) +sqrt (rho*2+(z-a)*2) )/ (2*a+sq
rt (rho”2+ (z+a) *2) +sqgrt (rho*2+ (z-a) *2))) ;

1 [—2a+«/p2+zz+22a+a2 +«/p2+22—22a+a2]

="In

2 2a+«/p2+22+22a+a2+«/p2+zz—22a+a2

[ > series(X,a):
Y:=(convert (%,polynom)) :
whattype (Y) ;

Y:=convert ((Y),hlist):

map (factor,Y) ;

[ a l(pz—Zzz)a30 i(3p4—24p222+824)a5}

) ’ (5/2)° (9/2)
Vot O () Ve

Tabulky

(>

| Pokud né&jaky symbol neni ani pole ani mnozina, vznikne pfifazenim do jeho slozky tabulka,
| kde se pamatuje, které hodnoty jsou obsazené a jakou hodnotou
[ > T[-1]:=Nic;
| T, = Nic

> T;
L T

> T[O0];
L T,

> T[-1];

Nic

| Index nemusi byt viibec ¢islo
(> T[Praha] :=27.3;
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L

| Coje T zag zjistime vypisem op(T)
| > op(T);

table([
Praha =273
-1 = Nic
D

L L A A A
\%

> a>b;

> evalb (%) ;

> subs(a=3,b=4,%) ;

> evalb (%) ;

> rhs (a>b) ;

> lhs (a>b) ;

1 T

> seq(i,i=1..10);

> seq(Int(sin(x)*i,x) =

4

> rhs(%[3]1);

v

> [1810];

(>

T

Praha

=273

Rovnice a nerovnice rhs,lhs,evalb

a=b

b<a
b—a<0

1<0

false

seq

1,2,3,4,5,6,7,8,9, 10

combine (int (sin (x)*i,x)),i=1..4);

Jsin(x) dx = —cos(x), Jsin(x)2 dx =— 1 sin(2 x) + %x,

4

3 3 1 4 1. 1 3
sin(x) dx:——cos(x)+Ecos(3x), sin(x) dx="_sin(4x)——"sin(2x)+_"x

32 4 8

3 1
—Zcos(x) +E cos(3 x)

[LLLLLLILILII]
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1

> simplify (exp (x*2) *diff (exp(-x~2),x $ 10));
~30240 + 302400 x> — 403200 x* + 161280 x° — 23040 x® + 1024 x'°
> i%i=1..3;

1,2,3
> $4..8,5104..108;

4,5,6,7,8,104, 105, 106, 107, 108
Pole

predstavuji to, co jsme si zvykli nazyvat polem tfeba v Pascalu
> array(l. .4);

[?15?2,?33?4]
> X:=array(1l..4); # ejhlerozdil!
X:=array(1l .. 4,[ ])

> X[1]:=1;
X[2]:=2;
X[3]:=4;
X[4] :=8;

X, =1

X, =2

X, =4

X, =8

Mohli jsme si ale usetfit trochu psani a hodnoty pole zadat v ramci deklarace
> W:=array(1l..4,[1,2,4,8]);

W:=[1,2,4,8]

Nasledujici dva fadky ukazi,
> X;
W;
X
w
> eval (X) ;
eval (W) ;
[1,2,4,8]
[1,2,4,8]
> X[5]:=1;
L Error, 1lst index, 5, larger than upper array bound 4
[ > Y[5]:=1;
&.Zl
> Y;
Y
> eval(Y);
table(|
5=1
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D

T 1 1
A\

Matice

> A:=array(1..3,1..3,[[0,0,1],[0,1,0],[1,0,011);
X:=array(1..3,[1,2,3]);
0 0 1
A=|0 1 0
1 0 O
L X=[12,3]
> A&*X;
L A&*X
> evalm(A&*X) ;
L [3,2,1]
> det (3d);
L det(A)
| Jaktoze neumi determinant ?
[ > with(linalg) ;
[ > det (A);
L -1
[ > A:=matrix (8,8, (a,b)->1/(a+b-1)) ;
AP S S B R B O
2 3 4 5 6 7 8
rFtr -+ 1 1@ 1 1
2 3 4 5 6 7 8 9
-t r +rr 1 1 1 1
3 4 5 6 7 8 9 10
-t -+ 1+ 1 1 ‘1
4= 4 5 6 7 8 9 10 11
o111 111
5 6 7 8 9 10 11 12
L r o+ 1+ t 1
6 7 8 9 10 11 12 13
- r 1t +r 1 1 1
7 8 9 10 11 12 13 14
o r i+ +r 1 1 1
| L 8 9 10 11 12 13 14 15 |

> det(3d);
1
365356847125734485878112256000000
Cykly

Kdyz mame pole, potiebujeme cykly. Syntaxe je ale bohuZzel katastrofélni:
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> for i from 1 to 4 do
X[i]:=2*(i-1);
od;

> for i in [1,2,3,4] do
print( i );
od;

> for i in [$4..8,$104
print (i) ;
od;

| Stfedniky a dvojtecky v cyklech:

[ > for i from 1 to 4 do
X[i] :=2%(i-1);

L od:

[ > for i from 1 to 4 do
X[i] :=2%(i-1):

od;

print (i) ;
od;

I
—_

R S
AN

A W N =

..108] do

0o 9 N L B

104
105
106
107
108

I
—_

EERCEES
AN

> for i from 1 while i142<100 do
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O 00 39 N W B~ W N =~

[ > while i<200 do

i = 1i*2;
od;
i:=20
i:=40
i:=80
i:=160
L i:=320
[ >
| Spojovani jmen
> X.1;
L X1
> cat(X,1);
L X1
> F:=4;
L F=4
> F.1;
L Fl
> cat(F,1);
L 4]
> sum(a.i*x”*i,i=0..4);
Error, (in sum) summation variable previously assigned,

L argument evaluates to, 5 =0 .. 4
| Chyba!! proménna i ma ptifazenou hodnotu, takze ...
[ > sum(a.i*x*i,'i'=0..4);

L 5a5x
| To taky neni co bychom chtéli
[ > sum('a.i*x”*i','i'=0..4);

a0 +al x+a2x* +a3x +ad x*

[ > N:=8;

L N:=8
‘ > F:=sum('a.i*x”*i','i'=0..N);
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second



F=a0+alx+a2x*+a3x +adx* +a5x +a6x*+a7x" +a8x°
"> ERR:=int( (F-sin(x))*2,x=0..2%Pi);

10

8192 , |3 3 s 1024
ERR =-20160 a7 &t + a6 + 13440 a7 1w — 2688 a7 + al a8 =

. 16384 5 4096

6
+64a1a6n8+?a0a5n + asa’ T+ a2c187t”+64a2a5n8

32768 , 5 2048 , |, 131072
a’ o+ as"m  +
15 11 17

128 512 8 32
+8al a3 n4+_a32n7+7a42n9+§a12n3+?a22n5+2a02n+ 16a3n3—24a3n

1

2 17 4 6_ 5
+ asd  n +4a1n+8a1a2n+5a0a4n

2 4 2 E 3 2 8 @ 7
+8a2n +32a4mnw -9 a4 + 3 a0a2nw +4a0al " +64a3a4dn + . ala4dn

64 ¢ 04 ¢ 04 s 16384 4 1024
+—a2a3rn +?a1 ad +?a1 a3 T + aba’ T+

a2 a’ nlo + 64 a0 a7 ns

1024 o 1024 o 65536 s 1024 o 1024 9
aladm + alabmn + a6 al +Ta2a6n + al a7 ©t

—+

256 ;2048 1 4096 ;1 16384 3 1024 9
+7a1a5n + ad a7 m "+ ad a6 + ad a8 + al a8

256 ;2048 1 4096 1024 o 2048 12
+7a0a6n + asabm  + al3a’ T + adadSmT + a3 al

16384
7

7168 a8’ + 64 a5 —320a5 0 +480 a5+ 256 a7 w + m+ 128 ab 1’ + 2880 ab

| funkce seq mi neschvali ani 'i' , takZze musim
> i:="i";

aSa8n™ +8192 a7 a8 7' - 960 a6t + 512 a8 1° — 161280 a8 ° + 53760 a8 1*

+

> Nezn:={seq(a.i,i=0..N)};

Nezn = {ab6, a8, a5, a7, a0, a4, al, a2, a3}
> Rov:={seq(diff (ERR,a.i) ,i=0..N)};
>

16384 16384 ,, 1024, 65536 . 1024 _

a’ T+ a3m  + aSmT + al

a6 +64al i+

Rov = {

4096 11 256 , 2048
11 ad +7a0n +

n aS 't =960 1" + 128 1’ + 2880 1, —20160 7 + 13440 1’

16384 5 65536 _ .5 16384 ., 1024

adSm + a’ T+ abm  + a27t]0+64aOTt8

2688 1 +

1024 o 2048 1 4096 1 16 , 1024 0 4096 1
5 al T + 3 ad ™+ 11 a3t +8192a8nm +2561, 5 al T + 1 a2

262144 17 65536 5 16384 3 1024 o 2048 ., 16384 14
a8m  + abm + adm + a0 + as3m’ + as
17 15 13 9 3 7
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16 8 2 4 ¢ 64 6 64 5 4
+8192a7mw +512n —161280n + 53760 © — 7168 7 , a5n+5a4n +8da3m

16 3 ) ¢ 1024 9 256 , 1024
+4a0n+?a2n +d4almn +64 a7 +

adm +7a6n, P a8 7'’ +64 a6

7
a7 T + a’sm,

4 E 3 ) ﬁ 6 @ s 1024 9 256
+4n+8a2n+3a1n +4 a0 + a4n+5a3n+ 5

1 8 4 64 5 , 16 5 256 , 64
a8t +64aSm +8alm +—a2n +8™7 +?a0n +7a4n +—a3m

4096

6

1024, 1024

4 7 3 g 64 6
+ 5 a’ T+ abm,8a0m + . a3n +16m —24n+64a4m +—a2m
64 s 1024 o 1024 0 4096 1 2048 1, 64 s 1024 9
+—al T+ a’sm + abm  + a’ T+ a8t ,—alrw + ad
5 11 3 5 9
4 ) g 256 , 64 ¢ 2048 1 4096 1 16384 13
+327n -96nm +64a3n +—a2n +——alm + a7+ abm  + a8«
7 3 11 13
1024 10 64 ¢ 16384 13 ¢ 4096 1 1024 9 256 7
+ aSnt ,_—a0m + a7t +64a2n + aSnt + a3mw +——alm
5 3 13 1 9 7
2048 n 1024 o 16384 14 5 3
+ 3 ab T+ 5 ad m + a8t +64n —3207 +480 1}

>

[ > Res:=solve (Rov,Nezn) ;

63063 17145 ° + n° — 375 " — 133650

Res .= {a5=- 2 B )

45045 1° =378 ©t + 17325 * — 135135 , 6435 1° =378 n* + 17325 * — 135135
= a/ =—
16 13 ’

- 16 Ttl4 ’

ab

45045 2 1° — 735 ©* + 33390 ° — 259875
a8=0, a4 = 0 ,

T
3465 2 1° — 654 1t + 28665 1° — 221130
a2 = 5 ,
2 T
17325 =353 " + n° + 15834 * — 122850
a3 =-— ,
2 nlO
271° =561 " +23595 1 — 180180 30030 7 + 4 1° — 770 1" — 225225
al =-315 0 ,a0 = .
7T

| T
[ > F.N:=subs (Res,F);

30030 n° +4 n° — 770 n* — 225225 (27°-561 1" +23595 1" — 180180) x
F8:=9 ~315

7 8
T T

3465 (2 n° — 654 " + 28665 1 — 221130) x*
+

2 T
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17325 (=353 1" + n° + 15834 ° — 122850) x°

2 TElO
45045 (2 7° - 735" + 33390 n° — 259875) x*
+
8 ﬂll

63063 (17145 1+ n° =375 1" — 133650) x°

8 Ttlz
45045 (n° - 378 1" + 17325 n° — 135135) x°
+
16 7513
6435 (n° - 378 1" + 17325 — 135135) x
16 7514

> plot(F.N,x=0..2%Pi) ;

1_

0.59

-0.51

| > plot([F8,F4],x=0..2%Pi);
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1,
05
0 1 2 3 4 5
X
0.5
— 747
> plot (F8-sin (x) ,x=0..2*Pi) ;
0.0006
0.0004
0.0002-
D\/z\/4\/ !
] X
-0.0002-
-0.0004-
-0.0006
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