Porovndni zadanych prikladt v Pocitacovych algebraickych systémech
(PAS):

Maple 9.51, Derive 6, Mathematica

Zjednodusovani: - Priklad c. 1 -
=l

> reset;
reset

> a:=(sqrt(x*y*abs(z)*2))/(sqrt(x)*abs(z));

Axy
Jx

a:.

> simplify(a, assume=positive) ;

=

> expand(a) ;

g

>

> combine(a) ;

g

>

[Derive 6: VY
:Mathematica:
xy
A x
| pokud bude kKladné x:
_ vy
I;riklad C.: 2:

a) z komplexni

=

Il
N

> z:="z";
Z.

{> b:=ln(exp(2z)) ;




b:= In(e?)
> simplify (b, assume=complexcons) ;
In(e %)
Derive 6: LN(eAz)
'Mathematica 5.1:
Log| e ]
| b)z redlné
=l
>
> simplify (b, assume=real);
z
Derive 6: z
 |Mathematica 5.1: z
[ c)z = 10i
=l
> z:=10*I;
z:=101
_> evalf (z);
10.1
>
> evalf (b) ;
In(e )
_> simplify (b) ;
10I-41TT
> subs (z=10*I, b);
In(e (10 I))
> simplify(b) ;
In(e %)
>
Derive 6: 2-i-(5 - 2-Pi)
'Mathematica 5.1:




{ H —2d@ (-5 + 27)
Priklad c. 3:

> c:="c';

=
=

> z:="z";

> c:=sqrt(z)-(z*3)~(1/6);

(1/6)
ci= Az - (z°)
_> Rl := simplify( z*~(1/2)-(z”*3)~(1/6), 'assume=nonnegative' )
R1:=0

a) z - komplexni

[> assume (z, complexcons) ;

> simplify(c);
(1/6)
3

Nz~ - (z~7)

_Derive: 31/6
#30: VZ - (z)

'Mathematica 5.1:

‘\E 5 [33]1.-'5
[ b) z - realne

|> assume (z, real);
> simplify(c);

-A/z~ (-1 + signum(z~))
Derive: vz - +/7eSIGN(z)
'Mathematica 5.1:

) [33]1,*5

c) z - kladné

WJ[> assume (z, positive);




> simplify(c) ;
0
_Derive: 0
 [Mathematica 5.1: 0
| d) z = 999983
=l
> subs (z=999983, c);
c

> R2 := evalf[100] ( 999983~ (1/2)-999949000866995087~(1/6) ) ;
R2:= 0.

Derive: 0
'Mathematica 5.1: 0

[Priklad C. 4 - reseni rovnic, nerovnic:

(Prvni rovnice (nerovnice):

=

> prvni := abs (x*2-5*x+4) > 1;

prvni =1 < }x2—5x+ 4{

> solve(prvni, x);

1 1
RealRang{ ~ O”e"[ % o 13} ] , RealRangé[ Oper{ ; "2 413J , oo] ,

5 1 5 1
RealRanga Open — - —4A/5 |, Open| — + — 4/5
> evalf (solve(prvni, {x}));

1x < 0.697224363, {4.302775638< X}, {x < 3.618033988 1.381966012< X}

> R6 := ‘union’ ( {x < 5/2-1/2*13~(1/2)}, {5/2+1/2*13~(1/2) < x},
{5/2-1/2*5~(1/2) < x, x < 5/2+41/2*5*(1/2)} );

5 1 5 1 5 1 5 1
R6:={x<———f\/13,—+— 13 <x,— - — 5<x,x<—+—f\/5}
2 2 2 2 2 2 2 2

> plot([abs (x*2-5*x+4) , 1], x=-2..9,-5..5);



2; /\
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-1 X

_Derive:x < 0.6972243622 v 1.381966011 < x < 3.618033988 Vv
X > 4.302775637

'Mathematica 5.1:

:::ti%[ﬁ—*..-"llﬂ] I % (5-+5) {xﬂ% (5++/5) ||x}§ (5« v
l_)ruha rovnice:

> x:='x";
X.= X
> druha:= sin(x) = tan(x);
druha := sin(x) = tan(x)
> R9 := solve( {sin(x) = tan(x)}, x);
R9:={x= 0}
> EnvAllSolutions := true;



L _EnvAllSolutions := true

> solve(sin(x)=tan(x), x);
w_JZ/1~

> about (indets (%, name)) ;

{pi, Z1}:
is used in the following assumed objects
[Pi] assumed Pi
[ Z1] assumed integer

Derive: X=-20Pivx=20Pivx=-Pivx=Pivx=0
'Mathematica 5.1:
C[1] € Integers&& (x==2xaC[l] ||x=xa+2xC[1])

> plot([sin(x), tan(x)], x=-2..9,-5..5);

4

2_
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{Treti rovnice:

-




> treti := (x*2-1)*(1ln(x))*(sin(x))"*3*(cos(x))”*2 = 0;
treti:= (x* - 1) In(® sin(x)°> cos(x)* = 0

> R12 := solve( {(x*2-1)*1n(x)*sin(x)*3*cos(x)*2 = 0} );

Ri12:={x= 1}, {x= —1},{ X = % -1 _Bl~+ 2 1T_ZZ~} JAx= 1 _Z3~}

' Derive:

b — ¥V ¥ D — — ¥V XD — ¥ XD VY=Y X=-1wvx-=

'Mathematica 5.1:

JT T
[-:.-[11 ¢ Integers &6 x # 0 && [:: =-Z +2xC[1] 1] x= — + 2xC[1]
2 2

x = 2xC[1] ||x:::-rr+2:-|tc[1]]] llx=-1]|x=1

> plot((x*2-1)*(1n(x)) *(sin(x) ) *3*(cos(x))*2, x=-1..20, y=-70..100,
numpoints=10000, resolution=2000) ;




{Ctvrta rovnice:

=

1}y )

x=-10..20);

> sqrt(x+8-6* (sqrt(x-1)) ) +sqrt(x+3-4*sqrt(x-1))=1;

'\/x+ 8-64x-1 +’\/x+ 3-44/x-1 =1

> Rl := solve( {(x+8-6*(x-1)"(1/2))*(1/2)+ (x+3-4*(x-1)*(1/2))~(1/2)

> plot ([ (x+8-6*(x-1)"(1/2))~(1/2)+ (x+3-4*(x-1)~(1/2))~(1/2), 11,
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> f:=(x+8-6*(x-1)*(1/2))*(1/2)+ (x+3-4* (x-1)~(1/2))*(1/2) = 1;

f:= ’\/x+ 8-64x-1 +’\/x+ 3-44/x-1 =1

> unassign(x) ;
> nerov:=(x+8-6%*(x-1)*(1/2))*(1/2)+(x+3-4* (x-1)*(1/2))*(1/2) <= 1;

nerov .= '\/x+ 8-64/x-1 +N/x+ 3-44/x-1¢<1

> solve (nerov,x);

RealRangd5, 10)

> solve (nerov, {x}) ;

{5<x x<10}

Derive: 5<x=<10
Mathematica 5.1:

h=x=<10




Derivace a integraly
> x:='x";
X=X
=l Priklad c. 5:
[> restart;
> with(Student[Precalculus]) ;
|> with(Student[Calculusl]) ;
> f:=abs(x);
fi=IA
> diff (£,x);
abs(1, x)
> Diff (f,x);
d
— I
dx
> int (f,x);
- x2 x<0
1.2
- X 0<x
2
Derive: X-SIGN(x)
Mathematica 5.1: S timto typem prikladu ma Mathematica potize, musel bych
| ji to manualne rozdelit...
Priklad c. 6:
=l
> 2%x* (xA2+1)~24;
5 24
2x(x"+ 1)

> R3 := int(2*x* (x72+1) 724, x);
R3:= 81719 x"® + x% + 43263 x'° + 19228 x'* + 178296 x°° + 178296 x°°
+ 208012 x°% + 92 x% + 19228 x3% + 12 x* + 208012 x°% + 43263 x* + 506 '

02 x*M L 12x% 4 7084 x%8 1 7084 x'? 4 8171072 4 63375230
5




1 50 10626 X 10 48 10626 42

653752,20 1 .50 10626 10 48 10626 40 5.6\
5 25 5 5

+

> R3:=combine (R3, power);

R3:= 81719x'8 + x% + 43263 x'% + 19228 x™* + 178296 x°° + 178296 x°°

+ 208012 x°% + 92 x% + 19228 x%% + 12 x* + 208012 x°° + 43263 x* + 506 X'

92 x* L 12x%0 L 7084 %38 4 7084 x12 4 8171932 | 85375230
5

50 10626 _10 48 10626 _40 42
x> 4 X+ X+ X + 506x

653752 20 1
+ X7+

5 25 5 5

Kontrola z toho, co jsem vypocital v ruce:

> (x*2+1)725/25;
25
NI
25

v
)
o
I

simplify( 1/25%* (x*2+1) 25 );
1 2 .2
RO:=— (x"+ 1)

25

> Rl := expand( 1/25* (x*2+1)~25 );
RI:=81719x"8 + x% + 43263x'% + 19228 x™* + 178296 x°° + 178296 x°°

+ 208012 x°% + 92 x% + 19228 x3% + 12 x* + 208012 x%% + 43263 x>* + 506 '

+ 92 x44 + 12 x46 + 7084 x38 + 7084 xl2 + 81719 x32 + 653752 x30

5
N 653752 x20 N i N i XSO N 10626 XlO N x48 N 10626 x40 L 506 X42
5 25 25 5 5
> R1-R3;
25
>
Derive:
2z 25
(x + 1)
+ C
25

Mathematica 5.1:



we 5313 x10

{Priklad C. 7:
=

> Int7:=Int(1/x*(1/3) ,x=-1..1);

Int7 =

> value (Int7) ;
simplify (%) ;

NS N
2 2

9 3
—-—=14/3
4 4 J_

> Int7a:=Int(surd(1l/x, 3),x=-1..1):%=value (%) ;
1

surd[ l, BJ adx =0
X

Derive: 0
'Mathematica 5.1:

Priklad c.8:

3
_EE [_]_+ {_1]2f3]

2 12 631+ a6xP 2538 + 3542 12 |
2 5
14 23263 10 9171018 326878 20
0614 x + + + +
2 2 5
89148 %22 + 104006 %23 + 104006 %29 + go148 x28 +
326876 90 81719x32 13263 32 v
+ + + 95614 x +
5 2 2
a0 a8 50
K313 x x x
354238 . T L 95382, 26310 . 510 .
5 2 50



=l

> with(inttrans) ;

[addtable fourier, fouriercos, fouriersin, hankel, hilbert, invfourier, invhilbert, invlaplac
invmellin, laplace, mellin, savetablel

__J obraz k z=cos(omega*t+phi)

> o:=cos (omega*t+phi) ;
0:= coS(o t+ o)

_> laplace(o, t, p):
cos(¢) p - sin(¢) o

2 2
p + o

' Derive:

(s-COS5(C¢D w-SINCp) )

'Mathematica 5.1:

pCo=s[e] -7 a2 Signfa] Sinf o]

PE e
= vzor k (ap+b)/(p”~2+p+1)
> v:=(a*p+t) / (p*2+p+l) ;
- ap+t
2
p +p+1

> invlaplace(v, p, t);

1
-—t
%e[ ’ J [Bacos[%«/gtj + 3sin(%'\/§t) (—a+2t)]

Derive: Zde se prapodivnymi cestami dostavame k uplnému nesmyslu..., prosté to
neumi efektivné a celé najednou udélat ani s pomocnym balickem:

——- pri zadani celého vyrazu najdenou nedokazal PC predlozit vysledek ani za 2
hodiny nepretrzitého pocitani,
pricemz se pak PC restartoval. Provadéno na: Celeron(R) 3,06 GHz

'Mathematica 5.1:



ERS

| -3 (a-2b) sin|——|

W | M

m_tfz EaCus[—
P

Priklad c.9:
=l
> M:={seq(5*k+1, k=1..30)};
M:= {6, 11, 16, 21, 26, 31, 36, 41, 46, 51, 56, 61, 66, 71, 76, 81, 86, 91, 96, 101, 106, 111
116, 121, 126, 131, 136, 141, 146, 151}

> S:=2:
for i to 100
do
if isprime (i)
then S:=S,i;

fi;
od;
S;
P:={S};

2,2,3,5,7,11,13,17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97

P:=1{2,3,5,7,11,13, 17,19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89,
97}

> M intersect P;

{11, 31, 41, 61, 71}

Derive:r -1, 3, ..., 100}

#106: P

#107:{1,3,5,7,9,11, 13,15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35,
37,39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67
69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99}

#108: M = 5k + 1

#109: k = {1, ..., 30}

#110: M = {{5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80
85, 90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, 150}
+ 1}

#111:P N M

#112: {5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85,
90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, 150} + 1

n{1,3,5,7,911,13,15,17,19, 21, 23, 25, 27, 29, 31, 33,

35,37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65,



67,69,71,73,75,77,79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99}

| —-—-- také takové zvlastni :-)

:Mathematica 5.1:
| M = Table[5+k +1, {k, 30}]

{6, 11, 16, 21, 26, 31, 36, 41, 46, 51, 56, 61, 66, 71, 76, 81, 86
91, 96, 101, 106, 111, 116, 121, 126, 131, 136, 141, 146, 151)

e e Ty R B D [ T e [ e B T Ve, (e 8
41, 43, 47, 53, 59, 61, 67, 71, 713, 19, 83, 89, 97}

ol (e T LR L e

Priklad c.10:

=

> with(Logic) ;
[&and, &iff, &implies &nand, &nor, &not, &or, &xor, BooleanSimplify, Canonicalize,
Contradiction, Dual, Environment, Equal, Equivalent, Export, Implies Import,
Normalize, Random, Satisfy, Tautology, TruthTable]

> a &or é&not a;
BooleanSimplify (%) ;
a &or &not(a)

true

[Derive: True

'Mathematica: True

> a &or b &or (a &and b);
BooleanSimplify (%) ;
(a &or b) &or (a &and b)

a&or b

' Derive: avb

[Mathematica:

allb

> not Equivalent(a,c) or (b and ¢ and d) or (a and c and (b\d));
not Equivalent(a, c) or band cand dor aand c and bd

Derive: dnf v-cv(daf)v-e)Aa(cVve) //pouzita
' pismena posunuta od a,b




LMathematica 5.1:
[ a¢C||b&scesd||assces! (basd)

Pokud mam porovnat systémy, které jsme méli moznost v tomto predmeétu
ozkouset, rozdé€lil bych to ze dvou hledisek. Pokud potrebuji jenom néco malého
intuitivné a rychle naklikat a spocitat, povazuji Derive za pomérné dobrou volbu,
ovSem s nevyhodou, Ze to neni software k dispozici volné ani pro studenty.

Maple ale co jsem mél moznost vidét v nové verzi 10.0 Slape v této vyhodé
Derivu silné na paty, jelikoZ pro typicky "klika¢ské" vypocty ma k dispozici kalkulator,

vvvvvv

napriklad jak je zapracovano na rovnicich s absolutni hodnotou je velmi slusné.

Pri porovnavani Mathematiky jsem mozna ponékud zaujaty, ale prijde mi to
jako strasné nepohodlny program oproti treba Maplu. Prosté jsem se s ni nedokazal
szit, spiSe naopak... :-)

Matematické programy jsou ale vesmés uzitecné a vyplati se spiSe nez
pocitani v ruce, i kdyzZ je nékdy treba obezretnosti.




