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Bézné programovaci jazyky  Pocitacove algebraické systemy

> 23/7

3.2857142857142856

> Math.sin(2*Math.PI)

2.4492127076447545¢e-16




Vyuziti

- matematicke vypocty
- vizualizace dat
- simulace fyzikalnich problemu



Priklady

Wolfram
Mathematzca




Wolfram Mathematica

- komercni program
- prvni verze - 1988
- siroké spektrum vyuaziti




Funkce programu Mathematica

In[35]= @ = Quantity[1500, "kg/mA3"];
v = Quantity[300, "dmA3"];

in46:= Integrate[Sin[Log[x]], %]

Out[46]=

1 1
- - XCos[Log|[x]] + - X Sin|[Log([x]]

vV % p

51 = Bolve[xAd + 2x02 + 16x + 4 == 0, x]

450 kg

UnitConvert[m, "t"]

Prezi




n[35]= o = Quantity[1500, "kg/mA3"];
v = Quantity[300, "dmA3"];

m =%V % P

Out[37]=
450 kg

n[38):= UnitConvert[m, "t"]

Out[38]=




athematica

n46l:= Integrate[Sin[Log[x]], x]

Out[46]=
1 1
- X Cos [Log[x]] + 5 X Sin[Log[x] ]

In[51]:= Solve[xA3 + 2xA2 + 16x + 4 == 0, x]

Out[51]=

(f 2 11x222 (1+1+/3) (1-iv3) (41+3+/2553)7"
X=>-—+ — - . },
3 3 (41.+134/2583)1° 3 x 2273




- — X Cos[Log[x]] + — xSin[Log[x]

2 2
n51):= Solve[xA3 + 2xA2 + 16x + 4 == 0, x]
Out[51])=
1 2 11x2%3 (1+1+/3) (1-i+V3) (41+3+2553)"°
X—=>-—+ — - ) },
3 3 (41+3+/2553)"° 3 % 2%/°
{ 2 11x22/3 (1-i+/3) (1+i+V3) (41+3+/2553)7"°
X = - + J - ) },
3 3 (a1+3+2553) " 3 %2277
. 52/3 |
{x-> NP e + (2 (41+3+/2553))"7 }}

3 (41+3+/2553 )7




Interaktivita a vizualizace

In59):= Plot[8in[x], {x, -2Pi, +2Pi}]

In53):- Manipulate[xA2 + v, {x, 0, 10}, {v, 0, 10}]

Qut[53]=




n[53]= Manipulate[xA2 + v, {x, 0, 10}, {v, 0, 10}]

Out[53]=

27.2561




n59]:= Plot [Sin[x], {x, -2Pi, +2Pi}]

Out[59]=

‘-—L—-
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Fraunhoferova difrakce | | |

- Difrakce - ohyb svetla pri pruchodu
stérbinou o velikosti srovnatelné s
vlnovou délkou svétla

- Fraunhoferova difrakce - nastava pri velke

vzdalenosti stinitka od stérbiny, je |
matema‘tICky popsatel'na Diffraction effects |
get less obvious

as the gap gets larger




Vzorec Fraunhoferovy difrakce
(pro obdélnikovou Stérbinu)

sin(0,ka) sin(@,kb)

—a p—b
v =C ~RO2 0 dy dx = 4Cab
/a /b ) Y= ka0, kb

I — 1602421 sin(f0,ka) ° sin(6,kb) °
0, kb

0.ka




Vytvoreny model

Manipulate|
DensityPlot|
= (2P1i) / A;
= aA2bA2 (Sin[x*xk*xa] / (x*kxa))A2 (Sin[y*k*b] / (v*kxb))A2;
iA(1/3),
{x, -a, a}, {y, -b, b},
PlotRange -» All],
{a, 1, 10}, {b, 1, 10}, {A, 1, 10} ]



Vytvoreny model

Manipulate|
DensityPlot|
k (2 P1) / A;
i afh2bA2 (Sin[xxkxa] / (x+xk%xa))A2 (Sin[yxkxb] / (yvxkxb))A2;
iA(1/3),
{x, -a, a}, {yv, -b, b},

PlotRange -» All],

{a, 1, 10}, {b, 1, 10}, {A, 1, 10} ]
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