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Vyuziti ve vyuce “on the fly”

Obcas se ve vyuce narazi na néjakou okamzitou otazku, kterou je tieba studentim
objasnit.

Napriklad aproximace funkce sinus linearni funkci v okoli nuly:

Plot[{Sin[x], x}, {x, -1, 1}, AspectRatio -» Automatic]

... nebo s pouzitim jednoduché interaktivity

i a-SinJa]
Man:.pulate[—lOO, {a, -1, 1}]

a

1.97198
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Jinym piikladem mtiZe byt vizualizace feseni jednoduché nerovnice
s absolutni hodnotou:

Graficky najdéte feSeni |{x-3}-5 < 0
Plot[Abs[x-3] -5, {x, -10, 10}]
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... a s mirnym rozsifenim o interaktivni ovladani:

Manipulate[
Plot[Abs[Abs[x - vodor] - svis2] - svis, {x, -12, 12},
AspectRatio -» Automatic, AxesOrigin - {0, 0}],

{vodor, -8, 8},

{svis, -8, 8},

{svis2, -5, 5}

]

[}

vodor

svis

[}

()

svis2
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Slozitéjsi ukazky je ale lepsi predem peclivéji
propracovat

parametry = {
{{{-5, 5}, {0, 6}}, {{-5, 5}, {-1, 1}}, None}, (* konstantax)
{{{-5, 5}, {-5, 5}}, {{-5, 5}, {0, 2}}, None}, (* x %)
{{{-10, 10}, {0, 100}}, {{-10, 10}, {-20, 20}}, None}, (* x"2 %)
{{{-10, 10}, {-1000, 1000}}, {{-10, 10}, {O, 300}}, None}, (* x*3 =x)
{{{-10, 10}, {-10, 10}}, {{-10, 10}, {-100, O}}, x==0}, (* 1/x =*)
{{{-2, 4}, {0, 260}}, {{-2, 4}, {0, 300}}, None}, (* 4* %)
{{{0.0001, 100}, {-5, 5}}, {{0.0001, 100}, {0, 20}}, None}, (* log x *)
{{{0, 4Pi}, {-1, 1}}, {{0, 4Pi}, {-1, 1}}, None}, (* sin x =)
{{{0, 4Pi}, {-1, 1}}, {{0, 4Pi}, {-1, 1}}, None}, (* cos x *)
{{{0, 2Pi}, {-50, 50}}, {{0, 2Pi}, {0, 150}}, Cos[x] == 0}, (* tangens %)
{{{0.001, 2Pi}, {-50, 50}},
{{0.001, 2Pi}, {-150, 0}}, Sin[x] == 0} (* cotangens =x)

};
Manipulate |
par = Switch[fs,
fcon, parametry[[1]],
fx, parametry[[2]],
fx2, parametry[[3]],
£x3, parametry[[4]],
fllomx, parametry[[5]],
f4nax, parametry[[6]],
flog, parametry[[7]],
fsin, parametry[[8]],
fcos, parametry[[9]],
ftan, parametry[[10]],
fcot, parametry[[11]]
1;
fce[x_] = Switch|[fs,

fcon, 5,
fx, x,
£x2, x2,
£x3, %3,
fllomx, x1,
fdnax, 4%,
flog, Log[x],
fsin, Sin[x],
fcos, Cos[x],

ftan, Tan[x],
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fcot, Cot[x]
xmin = par[[1, 1, 1]];
xmax = par[[1, 1, 2]];
delX = (xmax - xmin) / 10;
smer = D[fce[x], x] /. x » bodX;

deriv[x_] = D[fce[x], x];

Grid[{
{Style["f(x)=" <> ToString[TraditionalForm[fce[x]]], "Subsubtitle"]},
{Show|[
Plot[fce[x], {x, xmin, xmax} ,
AxesOrigin -» {0, 0},
Axes » {True, True},
PlotRange -» par[[1]],
PlotStyle - Thick,
Exclusions -» par[[3]],
ExclusionsStyle -» Dashing[Small],
ImageSize -» {380, 280}],
Graphics|
{PointSize[Large], Orange, Point|[{bodX, fce[bodX]}],
Line[ {{bodX - delX, fce[bodX] - smer delX}, {bodX + delX, fce[bodX] + smer delX}}]
}
11},
{Style["f' (x)=" <> ToString[TraditionalForm[deriv[x]]] , "Subsubtitle"]},
{Plot[deriv[x], {x, xmin, bodX + 0.001},
AxesOrigin -» {0, 0},
Axes -» {True, True},
PlotRange -» par[[2]],
PlotStyle - Thick,
Exclusions -» par[[3]],
ExclusionsStyle - Red,
ImageSize -» {380, 280}
1331,
{{fs , ftan, "Vybér funkce:"},
{fcon » "konst. fce.",
fx - "x",
£x2 > "x2",
£x3 » "x3",
fllomx -» "x™1",
f4nax -» "4*",
flog » "log x",
fsin -» "sin x",
fcos » "cos x",
ftan » "tg x",
fcot » "cotg x"} , ControlType -» PopupMenu} ,
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{{bodX, 1.5, "Derivace v bodé:"},
Dynamic[xmin], Dynamic[xmax] , Appearance - "Labeled"},

SaveDefinitions » True]

Vybér funkce: tg X V

Derivace v bodé: 4.81292

f(x)=tan(x)

(]

401

f'(x)=sec?(x)
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Z prace studentt

Ukazka pouziti diferencidlnich rovnic

Prevzato z ro¢nikové prace studenti 3. roéniku (V. Myslivec, C. Sup 2008/2009)

b
- M= 25 g = 9.8, a=—;v0=10;
4
Manipulate[
SilaX[vx_] := -k vxNorm[vx];
Sila¥[vy_] := -gm-kvyNorm[vy];

difX =
NDSolve[{mrX''[t] == SilaX[rX'[t]], rX[0] == 0, rX'[0] == vOCos[a]}, X, {t, 0, 10}];
difY = NDSolve[{m<rY''[t] == SilaY[rY'[t]], rY[0] == 0, rY'[0] == vO Sin[a]},
rY, {t, 0, 10}];

Show [

Plot[
9.8
X Tan[a] - T (X/ (vOCos[a]))?,

{x, 0, 11},
PlotRange » {{0, 12}, {0, 4}},

1
AspectRatio » —,
3

PlotStyle » {Darker[Blue], Thickness[0.01]},
ImageSize -» {900, 300}
ParametricPlot [
{rX[t] /. difX[[1]], £Y[t] /. AifY[[1]]},
{t, 0, 10},
PlotRange » {{0, 12}, {0, 4}},
1
AspectRatio » —,
3

PlotStyle » {Orange, Thickness[0.005]},
ImageSize -» {900, 300}

]
.

{{k, 0.1, "Odporova konstanta"}, 0, 0.5, 0.01, Appearance - "Labeled"},

SaveDefinitions » True

]
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Odporova konstanta 0.29

[}

outa7)=

Jedna véta z jejich obhajoby této prace: “Zde je nutné zminit, Ze na zacatku 3. ro¢niku
jsme skoro ani nevédéli jak se derivuje, ale diky Wolfram Mathematice jsme byli
schopni pouzit diferencialni rovnice.”
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Vyuziti v odbornych predmeétech
Vykresleni elektrického pole

Piimo v ndpovédé programu Mathematica najdeme tento jednoduchy, ale
mocny priklad:

Manipulate|[

ContourPlot[ql /Norm[{x, y} - P[[1]1]1] + q2/Noxm[{x, y} - P[[2]11],

{x, -2, 2}, {y, -2, 2}, Contours -» 10],

{{al, -1}, -3, 3},

{{a2, 1}, -3, 3},

{{p, {{-1, 0}, {1, 0}}}, {-1, -1}, {1, 1}, Locator},
Deployed -> True]

ql
q2

(]

a

(]
o

o
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Mizeme ho celkem bez velkého pfemysleni ihned rozsirit

Manipulate[

ContourPlot[

ql /Norm[{x, y} -p[[1]1]] +92 /Norm[{x, y} -p[[2]]1] +q3 /Norm[{x, y} -p[[3]111,
{x, -2, 2}, {y, -2, 2}, Contours -» 20],

{{q1, 1}, -3, 3},

{{q2, 1}, -3, 3},

{{a3, -1}, -3, 3},

{{p, {{-1, 0}, {1, O}, {0, -1}}}, {-1, -1}, {1, 1}, Locator},

Deployed - True]

ql
q2
q3

[

()
4]

Pokud si s nim nékdo trochu vice pohraje, mtize to dopadnout napiiklad
takto:
http : // demonstrations.wolfram.com/ ElectricFieldsForThreePointCharges /

Amplitudova modulace
http : // demonstrations.wolfram.com / AmplitudeModulation /

Typy magnett v urychlovadi LHC:

http : // demonstrations.wolfram.com /MagnetTypesInParticleAccelerators /
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Moznosti vzuziti Mathematicy pro rizné
studentské projekty

Wolfram Data Drop

Datové ulozisté se snadnym piistupem z programu Mathematica a $irokymi moznostmi

vkladani dat

Vytvoieni Databinu
(* CreateDatabin["Interpretation”" -> {"id" -> "Number", "loc" -> "Location",
"distance" -> "Number", "bearing" -> "Number", "deviation" -> "Number",

"stations" -> "Number", "part" -> "Number", "time" -> "DateTime"}]
*)

i Short ID: 6hozl_m2 ]

Databin [ s~ | Entry count: 9830
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Otevieni Databinu a nac¢teni dat

m- mujbin = Databin["6hozl_m2"]
valbin = Values[mujbin];
(* transformace dat do pot¥ebného formatu =*)
velka = Normal[valbin]
tabulka = Transpose][{
"time" /. velka[[2]],
"id" /. velka[[6]],
"loc" /. velka[[3]],
"distance" /. velka[[7]],
"deviation" /. velka[[5]],
"bearing" /. velka[[4]],
"stations" /. wvelka[[1l]],
"part" /. velka[[8]]
3

Dimensions|[tabulka]

(* uttidéni dat «)

(*# Blesky které detekovala i moje stanice =*)
moje = Cases[tabulka, {__,p_}/; p=1];
Length[moje]

(*# Blesky na kterych se moje stanice nepodilela =)
cizi = Cases[tabulka, {__,p_}/; p=0];

Length[cizi]

(*# moje blesky setfidéné podle vzdalenosti =*)

mojeNej = Sort[moje, #1[[4]] > #2[[4]] &];

(* moje blesky sefazené podle azimutu =*)

mojePol = Sort[moje, H1[[6]] > H2[[6]] &];

(* maly vzorek nejvzdalenéjsSich a nejbliZsSich bleskud #*)

vzorek = Join[mojeNej[[1l ;; 8]], mojeNej[[-8 ;; -1]]11~
Grid[Prepend[vzorek, Style[#, {Red, Bold, 14}] & /@
{"time", "id", "loc", "distance", "dev", "bear", "sta", "p"}], Frame -» All]
ouws- Databin [ i Name: Blesky }

“+”| Entry count: 9830
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{stations - {160, 103, 87, 64, 80, 174, 41, 163, 42, 66, 100, 137, 194, 33, 252, 83, 99,
126, 70, 147, 189, 3538, 33, 40, 135, 39, 1V, 225, 30V, 97, 112, 13, 226, 336, L13,
332, 118, 59, 58, 51, 164, 274, 119, 170, 268, 57, 126, 32, 191, 38, 131, 33,

oulsi= p LAZ, i, 42, 14, 16, 36, 35, L6, 16, 39, Lil7, 19, 10, 120, 54, 236, L7,
26, 13, 11, 100, 70, 11, 143, 50, 15, 78, 167, 157, 17, 29, 27, 15, 25, 30, 61, 28,
119, 20, 1268, 66, 271, &4, 24, 12, 368, 39, 18, 69, 10, 37, 18}, 5 }

large output show less show more show all set size limit...

o= {17282, 8}
ous- 17 282
oupt= O
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time id loc distance dev bear sta
£2] Sun 2 Aug 2015 21:13:27 GMT-5. 13873587 GeoPosition]| 841942314228 1160.9 1160
{-21.0257, 43.9766}]
£2] Thu 9 Jul 2015 02:32:07 GMT-5. 10615391 GeoPosition| 8398940 (4489|180.2 103
{-25.5111, 14.0371}]
£2] Tue 7 Jul 2015 16:34:24 GMT+12 9847890 GeoPosition| 8336916 (4018 |161.4 | 87
{-20.5156, 43.1186}]
Sat1Aug 2015 16:44:01GMT+12. | | 13725193 GeoPosition]| 8324921 (2183 [175.2 | 64
{-24.5759, 21.5671}]
Sat 9 May 2015 00:14:14 GMT+2. 1498587 GeoPosition]| 8242596 (2884 |175.5| 80
{-23.8641, 21.1469}]
2] Wed 8 Jul 2015 20:43:44 GMT+4. 10522 464 GeoPosition| 8170041 [3193|164.2|174
{-20.3347, 38.329}]
Fri 10 Jul 2015 05:08:51 GMT+2. 10695594 GeoPosition]| 81363263848 |191.5| 41
{-21.5355, -2.8302}]
£2] Thu 6 Aug 2015 15:18:34 GMT+2. 14260544 GeoPosition]| 8126991 14235]1160.8 163
{-18.3456, 43.6596}]
2] Wed 8 Jul 2015 02:00:16 GMT-5. 10196607 GeoPosition| 2850 1453 1333.5 (156
{50.0445, 14.3933}]
Mon 27 Apr 2015 18:58:01 GMT-5. 752 838 GeoPosition]| 2048 3993 1104.2 ] 16
{50.0171, 14.4389}]
[2) Sun 26 Apr 2015 15:43:43 GMT-5 594418 GeoPosition| 2046 2571 (304.5]196
{50.032, 14.3875}]
Tue 23 Jun 2015 18:28:49 GMT-5. 7764 637 GeoPosition| 1963 4485 |235.1] 67
{50.0115, 14.3886}]
%] Mon 8 Jun 2015 21:37:43 GMT-5. 4951885 GeoPosition| 1759 1728 |110.4 1227
{50.0161, 14.4342}]
%] Wed 8 Jul 2015 02:02:33 GMT-5. 10196991 GeoPosition| 1478 3923 84.5 | 40
{50.0229, 14.4317}]
2] Wed 8 Jul 2015 02:04:22 GMT-5. 10197405 GeoPosition| 1270 991 | 81.9 | 21
{50.0232, 14.4287}]
Wed 8 Jul 2015 02:02:02 GMT-5. 10196899 GeoPosition]| 738 2649 8. 88
{50.0282, 14.4126}]
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A ted uz par ukazek moznych vystupti

Vsechny nalovené blesky na mapé
e
GeoListPlot[mojeNej[[1 ;; 1500, 3]],
PlotMarkers - Style["I", Red, 20], (xGeoRange-{{5,52},{-33,52}},+)
GeoGridLines -» Quantity[10, "AngularDegrees"], GeoProjection -» "Mercator",
ImageSize - Large]
S 4 .

o

outf18]=
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Mapa s vyznacenou vzdalenosti od mé stanice
w2~ (* Tabulka soufadnic bleskd zachycenych moji stanici #)
mylatlon = Transpose [ {QuantityMagnitude[Latitude[moje[[1 ;; 1500, 31111,
QuantityMagnitude[Longitude[moje[[1 ;; 1500, 31]111}1:
(*# Soufadnice mé stanice *)
stanice = GeoPosition[{50.021606, 14.411118"}];
(*# vykresleni mapy =*)

GeoGraphics [{Dashed , Thick,

Table[GeoCircle[ Prague , Quantity[r, km]] , {r, 1000, 9000, 1000}] ,
PointSize[Large], Blue, Point[stanice], PointSize[Large],
(* Blue,Point[GeoPosition[cilatlon]], %)

Red, Point[GeoPosition[mylatlon]] } ,

GeoCenter -» GeoPosition[{00., 39.}],
GeoRange -» Quantity[6000, "km"],
GeoProjection -» "Mercator",
GeoBackground -» Automatic,

ImageSize - {600, 600}]
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Blizké blesky ve vétsim detailu

wi- mylatlon = Transpose [ {QuantityMagnitude[Latitude[moje[[All, 3]]111],
QuantityMagnitude [Longitude [moje[[All, 3]1]1]1]1}]1;
GeoGraphics[{Dashed, Thick,

Table[GeoCircle[stanice, Quantity[r, "km"]], {r, 10, 50, 10} (» {r,20,400,20} =*)],
PointSize[Large], Blue, Point[stanice], PointSize[Medium],
(* Blue,Point[GeoPosition[cilatlon]], *)
Red, Point[GeoPosition[mylatlon]]},

GeoCenter » GeoPosition[stanice],

GeoRange - Quantity[40, "km"],

GeoProjection -» "Mercator",

GeoBackground -» Automatic,

ImageSize - {600, 600}]

PR e g
-l g -y = _-'r--...,' ¥ AL T
.Hnl' ol ,:'l"i: = 2l AT Iy
l_;r.j-‘."'"""f_'l.:'ln 3 - "--\."-. _:1
A 'I‘_ e B A .
L Mg _g'l-.-

Ty .:-m

out[3s}=

-I“ Syl gy

3 !t.'.r '_
1K L T o -m_--r"'-hd-fh‘



18 | seminar OLnb

Diky za pozornost!



