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| WolframAlpha ve vyuce pfirodovédnych a ekonomickych pfedmétd.nb

Kazdy, kdo pracuje s Internetem, si zvykl pouZzivat tghledavae, coz jsou sluzby, které uniagi na Internetu najit webové
stranky obsahujici poZzadované informace. Alternativinkd vyhledavaim prinesla v roce 2009 spd@ieost Wolfram Research,
kdyz uvedla st “vyhledav&” WolframAlpha. Samotni firci vSak tuto sluzbu nenazyvaji pouzeyhledavaéeni’, ale tzv.
“computational knowledge engihecoZz bychom volé mohli prelozit nagiklad jako“vypocetni vyhledavaci sluzBu Slovnim
zadanim (nikoliv pomoci tité syntaxe) problému v anglickém jazyce obvykle ziskanenneysledek, ale také mnoho dalSich
souvisejicich informaci. Informace jsou navienény do gehlednych grdf a tabulek. Neziskavame tedy pouze odkazy na jiné
webové stranky. WolframAlpha nam poskytuje nebo seigmeskytnout komplexni arghledré zpracovanou odpéd’ na nami
vzneseny dotaz.

Pomoci WolframAlpha rizeme hledat informace ze Sirokého spektra igbjako jsou matematika, fyzika, chemie, biologie,
astronomie, historie, kultura, ekonomie, meteorologie a mdalich. Zejména v matematice je WolframAlpha silnym nastro-
jem proieSeni Uloh. Najde nam totiz jak vysledek ifidpd nsjakého neutitého integralu, tak také postup, kterym se takovy
integralfesi. Vzhledem k tomu, Ze podporuje také mnohd typedernich mobilnich telefdn tablefi a ¢tecek, mizeme nain-
stalovanim odpovidajici aplikace ziskat navic bezkonkuofdalkulaku.

Cilem na3i publikace neni obecny navod, jak WolframAlpbaZivat. WolframAlpha se pafmé rychle vyviji a obecny navod
zfejmé ani podat nelze. Snazime se pouze ifldaalech z #iznych oboli ukazat, jaké vysledky WolframAlpha dokaze najit a
zobrazit, jak by o vypadat zadani hledané dlohy a jakynfisgbbem by tuto sluzbu mohli vyuZzit studenti zejmédeadstich
nebo vysokych Skol.

Pro zadani dotdizje vyuzito prostedi programu WolfranMathematica verze 10.0, kde ulohu zapisujemetbdo predvoleného
vstupu pro WolframAlpha (WolframAlpha query)

Answer to the Ultimate Question of Life, the Universe, and Everyth ing

Assuming The Ultimate Answer | Use instead

Input interpretation:

Answer to the Ultimate Question of Life, the Universe, an@igthing

Result:

42

(according to Douglas Adams' humorous science-fiction novel The Hitchhiker's Guide to the Galaxy)

Wolfram Alpha

nebo pomociipkazuWl f r amAl pha syntaxe programu Wolfraiathematica (Wolfram Language input).
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2= WOl framAl pha[" Answer to the Utimte Question of Life, the Universe, and Everything"]

Assuming The Ultimate Answer | Use instead

Input interpretation:

Answer to the Ultimate Question of Life, the Universe, an@igthing
Out[2]=

Result:
42

(according to Douglas Adams' humorous science-fiction novel The Hitchhiker's Guide to the Galaxy)
WolframAlpha

Dalsi volby gikazu Wl f r amAl pha potom slouzi zejména ke specifikaci vystupu. Takovytuysby bylo mozné ziskat
zadanim fisluSné otdzky pomoci webové stranky www.wolframalpha.oebo vyuzitim aplikace v podporovaném mobilnim
zdizeni.

Silnou strankou WolframAlpha je moznost srovnavanitzefijSich objeké. MiZzeme se tedy pomoci WolframAplha podivat na
srovnani nastroje wolframalpha.com s vyhledéwagoogle.com.

nEr= WOl framAl pha["wol framal pha vs. googl e,

I ncl udePods - "Host I nf or mat i onPod: | nt er net Dat a", Appear anceEl enents -» {"Pods" },

Ti reConstrai nt » {30, Automatic, Automatic, Automatic},

PodSt at es » {" Host | nf or mati onPod: | nt er net Dat a__Show nmap",
"Host | nf or nat i onPod: | nt ernet Dat a__H de map",
"WebSi teStatisticsPod: | nternetDat a__Show hi story",
"WebSiteStatisticsPod:InternetData__Daily visitors history_Last nonth",
"Host | nf or nat i onPod: | nt ernet Dat a__More" }]

Web hosting information:

name
location

out[3]=
coordinates
city population
local time

local weather

wolframalpha.com
Wolfram Alpha LLC

Champaign, lllinois, United States

40 6' 54" 88 16 25
North West

8251 7people

3:11 am |

30°F no wind N

google.com
Google Inc.

Mountain View,
California, United States

37° 2358 122 4 46"
North West

76 621people

1:11 am |

57°F no wind N
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ne1= WOl framAl pha["wol f ramal pha vs. googl e",
I ncl udePods -» "WebSiteStati sticsPod: | nternetData", AppearanceEl ements » {"Pods" },
Ti meConstraint -» {30, Automatic, Automatic, Automatic},
PodSt at es -» {"Host | nfor mati onPod: | nt er net Dat a__Show map",
"Host | nformati onPod: | nternet Data__Hi de map",
"WebSi teStatisticsPod: | nt ernet Dat a__Show hi story",
"WebSiteStatisticsPod:InternetData__Daily visitors history_Last nonth",
"Host | nformati onPod: | nternet Data__More" }]

Web statistics: Hide history = Subdomains More
wolframalpha.com google.com
daily page views ~5.3million hits/day (hits per day) ~ 14 billion hits/day (hits per day)
(based on Alexa estimates, as of (based on Alexa estimates, as of
26.1.2015) 26.1.2015)
daily visitors ~ 980 000visits/day (visits per day) ~
(based on Alexa estimates, as of 700million visits/day (visits per day)
26.1.2015) (based on Alexa estimates, as of
26.1.2015)
site rank ~1858" 15t
domain online 18.5. 2009 = 6 years ago) 15.9.1997(~= 17 years ago)

outf4]=

(based on Alexa estimates)

Daily visitors history: Last year Log scale

700 |
600
500
400
300 = google.com

— Wolframalpha.com

200
100

Dec 29 Jan 05 Jan 12 Jan 19

(from Dec 27, 2014 to Jan 24, 2015) (in millions of visits)
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2 WolframAlpha pro fyziky

2.1 Astronomicka data

WolframAlpha obsahuje négberné mnozstvi astronomickych dat. WolframAlpha umg provadt vyposty, zkouma
vlastnosti a umishi objekfi v naSi slunéni soustay. Fi dotazu na &aky astronomicky objekt nebo jev na obloze je pozice
uréena vzhledem k geografické poloze Zadatele. WolframAlptiguto polohu na zakladP adresy pétace.

Napt. pii dotazu na zatémi Mésice“lunar eclipsé&, se zobrazéasow nejblizSi zatrini Mésice pozorovatelné na nasem uUzemi a
¢as za&atku a konce zaténi je uveden v naSentetioevropskéniase. Vidime také, zda se jedn&ste&né nebo Uplné zatmi.

nis= WOl framAl pha["l unar eclipse"”,
I ncl udePods -» {"Result", "EclipseVisibility", "EclipseTines"},
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Result:
date  1:59 pm Saturday, April 4, 201567.12 days from now)
type total

Eclipse visibility:

Out[5]=

Eclipse times:

begin partial  12:14 pm Saturday, April 4, 2015
begin total 1:53 pm Saturday, April 4, 2015
end total 2:05 pm Saturday, April 4, 2015
end partial 3:44 pm Saturday, April 4, 2015

WolframAlpha nfize poskytnou zajimavé informace o vzdalenosti, t&pdotroznérech objekii ve slunéni soustaw, které
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odpovidaji denni daba geografické poloze Zadatele. Je vyhodné, Ze hodnatéepa pro danou chvili, kdy se uzivatel dotazuje.
Naproti tomu v gebnicich se mohou objevovat pouzérpgrné hodnoty.

Nap¥. pfi dotazu na Slunc&Sur’ se dovime vychod a zapad Slunce nadnikgte byl dotaz polozen. Dale se dovime aktualni
polohu na obloze pro dany okamzik dotazu. Dalsi infornmaiag. aktuaini vzdalenost Slunce od Zem astronomickych
jednotkach, nebo aktuélni postaveni Ze@lunce a Msice. Samdejmosti jsou také Udaje o hmotnosti Slunceii siépovr-
chové teplat.

= Wl framAl pha[" Sun",
I ncl udePods - {"Dayl i ght| nf or mati onFor Dat el nLocati on", "SunDayPl ot : Astrononi cal Dat a" },
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Daylight information for January

27 in Olomouc, Czech Republic:
sunrise 7:32 am (2 hours 41 minutes ago)
sunset 4:39 pm (6 hours 25 minutes from now)

duration of daylight 9hours 7 minutes

Sun path today for Olomouc, Olomoucky:

Out[6]=

11 naon 1pm
10am am " 2pm

8am C/ 4pm

S Sw

next maximum altitude 21.89
next maximum altitude time  12:05 pm
azimuth at rise 117.82% (EsE)

azimuth at set 241.919 (wsw)



WolframAlpha ve vyuce pfirodovédnych a ekonomickych pfedméti.nb | 9

n71= Wl framAl pha[" Sun",
I ncl udePods -» {"Basi cStar: Astronom cal Dat a", "Current Eart hSunMoonConfi gurati on"},
Appear anceEl emrent s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Star properties:

distance from Earth 0.9847au
8.189light minutes

apparent magnitude —26.72 (visible to the naked eye in daylight)
absolute magnitude +4.85 (visual)

spectral class G2V (main sequence)

effective temperature = 5780K

mass 1.988435¢< 10°%kg
332948.6v
age 4.57billion yr

Out[7]=
main sequence lifetime 10 billion yr

end state carbon- oxygen white dwarf

Current Earth-Sun—-Moon configuration:

[

(4

(not to scale)

Dalsi informaci, kterou si mohou zajemci o astronomiiegat na WolframAlpha jsou Udaje o planetach pro damiiéini den.

Nap. zadanim fikazu“Venus 14 Jan 200lvidime ve WolframAlpha kroghzékladnich obecnych Udap planet Venusi také
vzdélenost VenuSe od Zeénsi od Slunce dne 14. ledna 2001. Dale postaveni Venpimnat kolem ni ve slugiei sousta¥ nebo
pozici VenuSe na obloze z naSi geografické polohy. @adéanglickych naav dalSich planet slugai soustavy (nap
“Mercury’, “Mars”,”Uranus’) ziskame obdobné informace ishito planetach.

ner= WOl framAl pha[" Venus 14 Jan 2001",
I ncl udePods - {"Basi cPl anet Orbi tal PropertiesEntityTriggered: Astrononi cal Data",
" Basi cPl anet Physi cal Properties: Astronomni cal Data",
"Pl anet At nospher es: Astrononi cal Dat a" }, AppearanceEl ements -» {" Pods" },
Ti mreConstraint » {30, Automatic, Automatic, Automatic}]
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Orbital properties on 12:00 am January 14, 2001: Show non-metric  More

distance from Earth 0.7109au
5.913light minutes

average distance from Earth 1.14au
9.45light minutes

distance from Sun 0.7212au
5.998light minutes

largest distance from orbit center 1.0894185¢< 108 km
0.7282313w

nearest distance from orbit center 1.07476x 108 km

Show history

0.718432%u
orbital period 224.70083ays
+ Units
Physical properties: Show non-metric More
equatorial radius =~ 6051.9%m
o 0.94885,
mass 4.86732< 107 kg
0.814996v,,
rotation period 243.018days (sidereal, retrograde)
number of moons 0
age 4 5hbillion yr
+ Units
Atmosphere: Use Fahrenheit

Show minor constituents

atmospheric pressure 90bars (at surface)

average temperature 460°C (at surface)
Major constituents:
carbon dioxide(CO,)  96.%%

nitrogen (N,) 3.5%

(components may not add up to 100% due to uncertainty, variability, and round-off)

Show pie chart

Jednou z dalSich moznosti, kterou WolframAlpha nabizi genawani vice objekt spol&éné. MaZzeme se ndp podivat na
vlastnosti meteorickych rdj Ffi zadani“leonids perseids orionidisvidime informace o meteorickych rojich Leonid, Perseid a
Orionid. Lze srovnavat data, kdy je mozno tyto roje pejl@ozorovat. Dale vidime obdobi vyskytuiropazev a trajektorii
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komety, kterd zpsobuje viditelnostéchto roji. Komety néas zajimaji z mnohdivadi, jednou z nich rive byt otdzka, zda na
Zemi grinesla zZivot pra¥ néktera z nich.

nor= Wl framAl pha["l eoni ds perseids orionids",
I ncl udePods -» {"Properties: Met eor Shower", " Sol ar Syst enConf i gur ati on: Met eor Shower " },
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Properties:
Leonids Perseids Orionids
peak date November 17 August 12 October 21
activity period November 10 July 17 October 2
November 23 August 24 November 7
peak zenith hourly 100per hour 100per hour 30per hour
rate
geocentric velocity 71km/s 59km/s 66 km/s
parent object 55P Tempel-Tuttle 109RPSwift—Tuttle 1R Halley

Current Solar System configuration:

Out[9]=
1P/Halley
([ J

109P/SWgt—TuttIe

Uranus

Saturn

Neptune

55P/TemgeI—TuttIe

Pluto
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WolframAlpha disponuje zaym mnozstvim informaci a Udgjkteré Ize jednoduSe srovnavat. Zajiméa néas, zde&$é nozloha
Ruska nebo povrch trpasliplanety Pluto, std napsat‘area of Russia, area of Pluta méame vysledek. Chceme-li srovnat
velikost Zen¥, Marsu a jejich msicl, napiSeme ifkaz “Earth, Mars, Moon, Phobos, Deimos size compatisarmame vse
rychle a nazorhk dispozici. KdyZz chceme spitat pongr hmotnosti hézdy Proxima Centauri a Slunce &taadat pikaz “mass
Proxima Centauri / Suha okamZzi ziskdme vysledek.

npop= Wl framAl pha["area of Russia, area of Pluto", IncludePods -» "Result",
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Results:

Russia total area 1.708x 107 km? (world rank: 15%
Out[10]=

Pluto surface area 1.7x 107 km?

npi= Wl framAl pha["Earth, Mars, Mon, Phobos, Deinpos size conparison”,
I ncl udePods - {"Si zes: Astronomi cal Data", "Si zeConpari son: Astrononi cal Dat a" },
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Results:
average radius equatorial radius polar radius
Earth 6367.444km 6378.13km 6356.7523142Rm
Mars 3386km ~ 3396.19 3375km ~
0.5308ag km ~ 0.5292a,
0.532474a,
Moon 1737.5km ~ 1738.14 1735.97
0.27241a, km x km ~
0.272515,, 0.272175a

Phobos 11.1km

Deimos 6.2km

average diameter equatorial diameter polar diameter

Earth 12734.88%m 12756.274m 12713.504628m
Mars 6771km 6792.3&m 6750km

Moon 3475km 3476.2&m 3471.94km

Phobos 22.2km

Out[11]=
Deimos 12km
equatorial circumference angular diameter

Earth 40007.83%m 180
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Mars 21 270km 4.5

Moon 10917km 31arc minutes 30arc seconds
Phobos 69.7km 15mas

Deimos 39km 8.2mas

Physical size comparison:

M
0 .

Earth Mars Moon Phobos
(magnified 20x)

Deimos
(magnified 50x)

npz;= WOl framAl pha["nmass Proxi ma Centauri / Sun", |ncludePods -» {"Input”, "Result"},

Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Autonatic, Autonatic},

PodSt ates » {"Result __Show details"}]

Input interpretation:

Proxima Centauri mass

Sun mass

out[12]= Results:

0.21

Proxima Centauri mass 4.2x 10P%kg

Sun mass 1.988435< 103%kg

13

S pomoci WolframAlpha Ize vypsat seznam 10 nefjdsch hwzd, které jsou pro nas viditelné. Krdreeznamu hizd jsou k
dispozici podrobné informace, riamktuaini vzdalenost kezd od Zens, jejich barva, velikost, teplota nebo unmifétv HR

diagramu.
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nps= WOl framAl pha["10 brightest stars”,
I ncl udePods -» {"Result", "HertzsprungRussel | Di agram Astrononi cal Data" },
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Result:
1 Sun -26.72
2  Sirius -1.44
3 Canopus -0.62
4 Arcturus -0.05

5 Rigel KentaurusA -0.01

Hertzsprung—Russell diagram:

Out[13]= o B A FG K M
T

T T

1000000 + B
supergiants

L]

100000 - B

10000 - ° B

1000 - B

gmnts

100 - main sequence ° B
L)

10+ 1

luminosity (L)

1t o —
0.1} —

0.01 1

Il Il
50000 25000 12000 6000 3000

temperature

WolframAlpha nabiziadu map objekt slun&ni soustavy. NiZeme nap prozkoumat povrch Bbice, pomoci ftkazu ‘map of
the moori, kde WolframAlpha umatije i moznost 3D zobrazeni povrchidice.
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npap= WOl framAl pha["map of the nmoon", |ncludePods - " SurfaceMap: Astrononi cal Dat a",
Appear anceEl emrent s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Automatic},
PodSt at es » {" Sur f aceMap: Astronomni cal Dat a__Ort hographi ¢ proj ection”}]

Results: Cylindrical projection

out[14]=

(Moon centered at 180° E longitude) (Moon centered at 270° E longitude)

3D image:

Velkou vyhodou WolframAlpha, je, Ze data, kterd zobrazspu aktualni v okamziku dotazu. Namizeme dotazenflocation
of international space statidtzjistit aktualni pozici Mezinarodni vesmirné stanice.
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nps= Wl framAl pha[*l ocation of international space station",
I ncl udePods -» {"Input", "Position: SatelliteData", "SkyMap: Satel | iteData"},
Appear anceEl emrent s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Input interpretation:

International Space Station position

Results:

Out[15]= —

16.2F North 29.98 West (ocean)

(computed from orbital elements determined 203.7 minutes ago)

Current sky position from Olomouc, Olomoucky:

altitude —21.36 (below horizon)
azimuth 246 (WSW) (magnetic: 241.9°)
next rise 10:05 pm

next set 10:10 pm

constellation  Centaurus

2.2 Jaderné elektrarny

Po nehod v jaderné elektratmFukushima v Japonsku 11. 3. 2011 se zvySila pozomjasterné elektrarny ve &g. WolframAl-
pha ma k dispozici databaze se vSemi jadernymi elekirdrnéetns téch, které jiz nejsou v provozu, neldch, které jsou teprve
ve vysta¥. F¥i zadani pikazu“all nuclear reactors ziskdme seznam vSech jadernych redktpékladni informace o nicéi
jejich umiseni na map swta.
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npel= WOl framAl pha["al | nucl ear reactors”,
I ncl udePods » {"Result", "Basic: Nucl ear React or Dat a", "Wl f ramvap: Nucl ear React or Dat a" },
Appear anceEl enents » {"Pods"}, Ti meConstraint -» {30, Automatic, Autonatic, Automatic}]

Reactors: More
Columbia | Bonus | Cooper | Fitzpatrick | Hallam | KANUPP | Lacrosse |
Latina | Monticello | Phenix | Saxton | Trojan | Kewaunee| Palisades|
Pigua | Borssele| Angra-1 | Angra-2 | Angra- 3 | Armenia-1 | ... (total: 639)
Basic information:
net capacity @ total 481263vMW (megawatts) (electric power
median 878MW (megawatts) (electric powey
highest 1700MW (megawatts) (electric power
(Taishan- 1 and Taishanj 2
lowest OMW (megawatts) (electric powey (Piqua
distribution h
gross capacity total 510100MwW (megawatts) (electric power
median 917MW (megawatts) (electric powey
highest 1750MW (megawatts) (electric power
(Taishan- 1 and Taishan) 2
out[16]=
lowest 3MW (megawatts) (electric powey (Saxton
distribution d
Local map: 31000 kilometers across | v Non-metric

L o I -
9

(based on current OpenStreetMap data)
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na7= WOl framAl pha["al | nucl ear reactors”, |ncludePods -» {"Power: Nucl ear React or Dat a" },
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Power generation:

energy production total 2.61x 10° GW hiyr (gigawatt hours per year)
median 5373GW h/yr (gigawatit hours per year)
highest 11656GW hiyr (gigawatt hours per year) (Isar- 2)
lowest O GW hlyr (gigawatt hours per year)

(12 nuclear power reactors

distribution H

energy availability factor median 84.8%
highest 100% (19 nuclear power reactors
lowest -4.1® (JPDR
distribution d ﬂ

load factor median 82.%%
highest 110.8% (Fugen ATH

out[17]=

lowest 0% (3 nuclear power reactors
distribution H

time on line total 3.289x 10° hiyr (hours per year)
median 7506h/yr (hours per year)
highest 8780n/yr (hours per year) (Bohunice- 2
lowest Oh/yr (hours per year) (31 nuclear power reactors
distribution D

operational factor median 87%
highest 100.8% (Barseback- 2
lowest 0% (3 nuclear power reactors

distribution

Kliknutim na jeden z reaktbrv tabulce (nap Kewaunee) ziskame veskeré dostupné informace o teaitoru, nap vlastnika
reaktoru, vykon reaktoru, seznam okolnickstmebo datum, kdy byl zahdjen provoz vybranéhatoeak
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nps;= WOl framAl pha[" Kewaunee nucl ear reactor”,
I ncl udePods -» {"Basi c: Nucl ear React or Dat a", "Power: Nucl ear React or Dat a" },
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Basic information:

nuclear reactor site
location

reactor type

owner

status

net capacity

More

Kewauneenuclear power station

Kewaunee County

PWR (Pressurized Light- Water- Moderated and Cooled Reactor
Dominion Generation

operational

566MW (megawalts) (electric powey

first commercial operation 16.6. 197440 years ago)

out[18]=

Power generation:

energy production

energy availability factor
load factor

time on line

operational factor

(2011)

+ Definitions

Show history

4595GW h/yr (gigawatt hours per year)
(lifetime total: 143 8345w h)

92.%% (lifetime average: 83%9)
93.1% (lifetime average: 83%)
8068h/yr (hours per year) (lifetime total: 280 243)

92.1% (lifetime average: 84%8)

+ Units

+ Definitions

Kromé toho, Ze mizeme ziskat informace o konkrétnim reaktéasto existuje &kolik reaktol postavenych na jednom misb
kterych nizeme ziskat souhrnné informace, ingpikazem*“Dresden nuclear power statidrziskame informace o vSectech
reaktorech Dresden-1, Dresden-2 a Dresden-3.

npop= WWOI framAl pha[" Dresden nucl ear power station",
I ncl udePods -» {"Basi c: Nucl ear React or Dat a", "Power: Nucl ear React or Dat a" },
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]



Basic information:

nuclear reactor site

location

reactor type

owner
status

net capacity

first commercial
operation

shutdown date

Power generation:

energy production

energy availability
factor

load factor

time on line

operational factor
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Dresden- 1

Dresden
(nuclear power
station

Grundy County

BWR (Boiling
Light- Water-
Cooled and
Moderated Reactpr

permanent shutdown

197MW (megawatts)
(electric powey

4.7.1960
(54 years ago)

31.10. 1978
(36 years ago)

Dresden- 1

762

GW h/yr (gigawatt
hours per year)
(lifetime total:

7223GWh) (1978)

53.1%
(lifetime average:
67.3%) (1978)

53%
(lifetime average:
44 .66%) (1978)

6357h/yr

(hours per year)
(lifetime total:

54 653h) (1978)

87.1%
(lifetime average)
(1978)

Dresden- 2

Dresden
(nuclear power
station

Grundy County

BWR (Boliling
Light- Water-
Cooled and
Moderated Reactpr

Exelon
operational

867MW (megawatts)
(electric powey

9.6.1970
(44 years ago)

Dresden- 2

7181

GW hl/yr (gigawatt
hours per year)
(lifetime total:

201 649GW h)
(2011)

93%
(lifetime average:
78.6%) (2011)

94.6%
(lifetime average:
69.2%) (2011)

8150h/yr

(hours per year)
(lifetime total:

280663n) (2011)

93%
(lifetime average:
76.8%) (2011)

More
Dresden- 3

Dresden
(nuclear power
station

Grundy County

BWR (Boliling
Light- Water-
Cooled and
Moderated Reactyr

Exelon
operational

867MW (megawatts)
(electric powey

16.11.1971
(43 years ago)

+ Definitions

Show history
Dresden- 3

7533

GW h/yr (gigawatt
hours per year)
(lifetime total:
194 752GW h)
(2011)

100%
(lifetime average:
75.%%) (2011)

99.2%
(lifetime average:
69.2%) (2011)

8760h/yr

(hours per year)
(lifetime total:

27080%) (2011)

100%
(lifetime average:
76.%%) (2011)

+ Units

+ Definitions
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Pokud chceme znat vyvoj jaderné energetik§Zzeme ve WolframAlpha zadatikaz “nuclear reactors under constructigrkde
vidime seznam jadernych reaktare vystavi.

o= WOI framAl pha[" nucl ear reactors under construction",
I ncl udePods - {"Result", "Wl framvap: Nucl ear React or Dat a" },
Appear anceEl enents » {"Pods"}, Ti mneConstraint -» {30, Automatic, Autonatic, Automatic}]

Reactors: More

Angra- 3 | Atucha- 2 | Changjiang- 1| Changjiang- 2| Fangchenggang- 1
Fangjiashan- 1| Fangjiashan- 2| Fuging- 1 | Fuging- 2 | Fuging- 3 |
Haiyang- 1 | Haiyang- 2 | Hongyanhe- 1| Hongyanhe- 2| Hongyanhe- 3|
Hongyanhe- 4| Ningde- 1 | Ningde- 2 | Ningde- 3 | Ningde-4 | ... (total: 60)

Local map: 32000 kilometers across | Non-metric

out[20]=

(based on current OpenStreetMap data)
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3 WolframAlpha pro chemiky

3.1 Chemické prvky a chemické reakce

WolframAlpha obsahuje velké mnoZstvi chemickych dat skytaje rychlé vypety, které uset uzivatelim zn&né mnozstvi
¢asu. S WolframAlpha Ize napporovnavat a zji®vat informace o chemickych prvcich. Zadanittkazu “carbori” mizeme
zZjistit zakladni udaje o uhliku, jeho undist v periodické tabulce, dale termodynamické, materialové mégktromagnetické
vlastnosti. JednoduSe Ize také zobraaine chemické reakce, jejichgSeni Ize také zobrazit ve formatu Step-by-step, kde
mizZzeme pozorovat jednotlivé krokgSeni, ne pouze samotny vysledek.

ne1= Wl framAl pha[" car bon”,
I ncl udePods -» {"Peri odi cTabl eLocati on: El enent Dat a", "El enent al 2: El enent Dat a" },
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Periodic table location:

H He
1 2
Li Be B N O F Ne

4 5 6 7 8 9 10

Na Mg Al Si P S ClI Ar
12

1 13 14 15 16 17 18

Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
20 21 22 23 25 2 27 28 29 30 3

19 24 6 3 32 33 34 35 36
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Cs Ba Hf Ta W Re Os Ir Pt Au Hg TI Pb Bi Po At Rn
55 56 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Fr Ra Rf Db Sg Bh Hs Mt Ds Rg Cn Uut Fl Uup Lv Uus Uuo
87 88 04 105 106 07 108 109 110 111 12 13 114 115 116 17 118

Out[21]=

La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
57 58 59 60 6 62 63 68 69 70 !

64 65 66 67 8 69

Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr

% 91 9 93 94 95 9% 97 9 9 100 101 102 103

Basic elemental properties:

symbol C
atomic number 6

atomic mass 12.0107u
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nez1= Wl framAl pha["carbon”, | ncl udePods »
{" Thermal : El enent Dat a", "Materi al : El ement Dat a", "El ectromagneti c: El enent Dat a" },
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Material properties: More
density buckminsterfullerene| 1.65g/cm?
activated charcoal 2.26g/cm®
diamond 3.5¢g/cm®
Mohs hardness 0.5 (between talc and gypsum)
sound speed 18350m/s (rank: 1%

thermal expansion = 7.1x10°®K™ (rank: 49™)

thermal conductivity  140W/(mK) (rank: 12

out[22]=
(properties at standard conditions)

+ Units

Electromagnetic properties: More

electrical type conductor

resistivity 1x10°°Qm (ohm meters)
magnetic type  diamagnetic

color m (black

refractive index activated charcoal 2.417

nea= WOl framAl pha["CH4 + 2Q2 -> CO2 + 2H20",
I ncl udePods -» {"I nput", "NewBal ancedEquati on: Cheni cal Reacti onDat a",
"ReactionStructures: Cheni cal Reacti onDat a", "SubstanceProperties: Cheni cal Data" },
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Input interpretation:

CH, (methane + 20, (oxygen — CO, (carbon dioxide + 2 H,0O (wate

Uiz Structures: Skeletal structure | ~

H

\__H /
+ 0—pn —

H/C\H O0—0 O/C

23



24 | WolframAlpha ve vyuce pfirodovédnych a ekonomickych pfedmétd.nb

npap= WOI framAl pha[" et hanol + oxygen -> water + carbon dioxide",
I ncl udePods -» {"I nput", "Bal ancedEquati onPod: Cheni cal React i onDat a" },
Appear anceEl emrent s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Automatic},
PodSt at es » {"Bal ancedEquat i onPod: Cheni cal Reacti onDat a__St ep- by- st ep”,
"Bal ancedEquat i onPod: Cheni cal Reacti onData__Show al | steps"}]

Input interpretation:

CH3;CH,OH (ethano] + O, (oxygen — H,O (waten + CO, (carbon dioxide

Balanced equation: Start over

Balance the chemical equation:
CH,CH,0OH + O, — H,0 + CO,

Add coefficients to all the molecules:
¢ CH,CH,0OH + ¢, 0, — c¢3H,0 + ¢, CO,

The number of C, H, and O atoms on both sides of the reactiohmeusqual:

C. 2cp=¢4
H: 6c1 =2c;3
out24]= O: cp+2c=C+2¢

Since the coefficients are only determined up to a multgbie constant, set = 1 and solve for
the coefficients:

c=1
c,=3
=3
Cp=2

Since the coefficients are all integers with a greatest comdenominator equal to 1, substitute the
coefficients into the chemical reaction to obtain the be¢ghequation:

Answer:

CH,CH,OH + 30, — 3H,0 + 2CO,

Dalsi silnou strankou WolframAlpha je zobrazeni chemickigtbk, jejich viastnosti, strukturni vzorec a také 3D interaktiv
model.

nes;= WOl framAl pha["caf feine", I ncl udePods -»
{" Chemi cal NanesFor mul as: Chem cal Data", "StructurebDi agranPod: Cheni cal Dat a",
"3DSt ruct ure: Chem cal Data", "Basi c: Chem cal Data" },
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]
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Chemical names and formulas: More
formula CgH,0N,O,
name caffeine

IUPAC name 1,3,7trimethylpurine-2,6-dione

Structure diagram: Skeletal structure | v

Show bond information Step- by- step

o]
N
\N >
O/KN N
3D structure: Show space filling

out[25]=

Basic properties:
molar mass 194.191g/mol
phase solid (at sTP)
melting point = 235.3°C
density 1.23g/cm?®

+ Units

25
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4 WolframAlpha pro geografy

4.1 Pocasi

Paiasi a jeho fedpovd hraje v naSich &nych Zivotech dlezitou roli. Nap. pfi cest do prace nebo planovani letfiizimni
dovolené. WolframAlpha nabizadu uziténych nastradj, které zodpovi nase otazky o¢psi. Mizeme ziskat aktualni hodnoty,
ale i historicka data z meteorologickych stanic unigth po celém s¥@.

Nap. sta&i zadat pikaz “weathet a WolframAlpha na zakl&dvasi IP adresy vypiSe aktuélni teplotu, relativni vihkoshlost
vétru, déle se riveme dowdét predpowd’ na aktualni den a nasledujici noc, ale také porovnatueplden dotazu s teplotami ve
stejné dny, ale dkolik desitek let zpatky. Z&thto historickych dat, se zobrazi maximalni a minimalni hagrmeebo pimer
vSech hodnot.

neer= WOl framAl pha["weat her”, | ncl udePods - " Wat her For ecast : Weat her Dat a",

Out[26]=

Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Weather forecast for Olomouc, Czech Republic:

Today:
—3°C 1°C
snow partly cloudy
cloudy
Tonight:
=5°C -1°C
show partly cloudy

cloudy

ne7= VWOl framAl pha["weat her”, | ncl udePods - "Hi stori cal Tenper at ur e: \eat her Dat a",

Out[27]=

Appear anceEl emrent s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Historical temperatures for January 27:

12 - 1] . S :' 1 - i I: |,
e e T AR A b
_20 . l [
1975 1980 1985 1990 1995 20‘00 2065 2010
—24°C =2°C 10°Cc
2010 -8°C 2002

(daily ranges, not corrected for changes in local weather station environment)

WolframAlpha umo#uje velmi jednoduSe porovnavat dataiznych mist. Pokud planujete fagovolenou neni obtizné ziskat

aktudlni teplotni hodnoty Ziznych mist séta, nebo srovnat vyvoj teploty ¥chto mistech za poslednickkolik let. Nag. pri
zadani pikazu“Weather Florence, Italy, Miami, Florida, Pragueiskame informace o aktualnimgasi ve Florencii, Miami a
Praze a Ize se snadno podivat na vyvoj teplotgiMo néstech v nap poslednich 10 letech nebo za posled¢sim



WolframAlpha ve vyuce pfirodovédnych a ekonomickych pfedmétd.nb | 27

nes;= WOl framAl pha[" Weat her Florence, Italy, Mam, Florida, Prague",
I ncl udePods - " \Weat her For ecast : Weat her Dat a", Appear anceEl enents - {"Pods" },
Ti meConstraint -» {30, Automatic, Automatic, Autonmatic}]

Weather forecast:

Today:

Florence, Italy

Miami, United States

Prague, Czech Republic
out[28]=

Tonight:

Florence, Italy

Prague, Czech Republic

0°C
clear

14°c
clear
0°Cc
snow
partly cloudy

~1°C
snow

—2°C
snow

6°C

sSnow

21°C

cloudy
few clouds

3°C

clear

1°C

few clouds
partly cloudy
cloudy

4.2 Statistiky obyvatelstva

WolframAlpha umo#uje zobrazit podrobné statistiky populace vitérzemi. Nap. pii zadani“China population distribution
ziskame rozloZeni obyvatelst@ny podle ¥ku a pohlavi.
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npop= WWOI framAl pha[" Chi na popul ation distribution",
I ncl udePods -» {"AgeDi stributionGid: AgeDi stributi onData"},
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Population by age and sex:

age male female all

Oto 14 147 .4million people ~ 122million people 269.4million people

Out[29]= 15to 64 502million people 471.3million people ~ 973.3million people
65+ 53.45million people ~ 57.98million people ~ 111.4million people
all 702.8million people ~ 651.3million people  1.354billion people

(2010 estimates)

o= WOl framAl pha[" Chi na popul ation distribution”
I ncl udePods - {" AgeDi stri buti onPyram dG aphi c: AgeDi stri butionData"},
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Result:

100+
95-99
90-94
85-89
80-84
75-79
70-74
65-69
60-64
55-59
50-54
45-49
40-44
35-39
30-34
25-29
20-24
15-19
10-14
5-9
0-4

Out[30]=

[ I I I I I T | [ I I I | I I 1
70 60 50 40 30 20 10 0 0 10 20 30 40 50 60 70

male population female

(2010 estimates)

Ve WolframAlpha niizeme také porovnat Udaje z vice stdbhromady a ndp prozkoumat, jak rychle zvolené z&rbudou
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starnout. Nap zadanim fikazu“US, China, India population fraction age 65 in 203skame odhad ptu obyvatel starSich
65 let, ktéi budou v roce 2030 Zit v USA}ng a Indii.

ne= WOl framAl pha["US, China, India population fraction age 65 in 2030",
I ncl udePods -» {"Result", "Popul ati onSubset Fracti onHi st ory: AgeDi stri buti onData"},
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Results:

United States  5.6%
China 5.76%

India 3.23%

(2030 estimates)

Population fractions history:
out[31]=

T T T T

6
— United States

= China

A

(9%}

— India

o

1960 1980 2000 2020 2040
(from 1950 to 2050) (in percent)

DalSi zajimavou informaci, kterou WolframAlpha zvladne velythle vyesit, je vypditat nap. vzadjemny porr Zzaki
strednich Skol aiteli a tyto vysledky zobrazit pro dvizné zen, nag. Japonsko a Jizni Koreu.

2= WOl framAl pha["Hi gh school student /teacher ratio in Japan vs. South Korea",
I ncl udePods -» {"Input", "Result"}, AppearanceEl enents -» {"Pods"},
Ti meConstraint -» {30, Automatic, Automatic, Autonmatic}]
Input interpretation:
Japan

studentteacher ratio secondary education
South Korea

out[32]=

Results:

Japan 11.68

South Korea 15.94

(2012 estimates)



30

npa= WOl framAl pha[" Hi gh school
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student /t eacher ratio in Japan vs.

Sout h Korea",

I ncl udePods » {"Hi story: Pupi | Teacher Rati o: Wor | dDevel opnent Dat a",
"Pupi | Teacher Rati o: Wr | dDevel oprent Dat a", " Pupi | s: Wr | dDevel oprent Dat a" },
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Student/teacher ratio history:

Log scale

1980

—Japan | — South Korea

(from 1971 to 2012)

Student/teacher ratio:
Japan

primary school 17.09 (world rank: 78™)

Out33}= secondary school 11.68 (world rank: 55

(2012 estimate)

Students:
primary school
Japan 6.924million people
(39% of all students)
(world rank: 19%") (2012)
South Korea  2.959million people

(30% of all students)
(world rank: 46%) (2012)

South Korea

17.87 (world rank: 89'")

15.94 (world rank: 108™)

secondary school

7.288million people
(40% of all students)
(world rank: 14™) (2012)

3.783million people
(37% of all students)
(world rank: 28%") (2012)

+ Definitions

college

3.881million people
(21% of all students)
(world rank: 8) (2011)

3.356million people
(32% of all students)
(world rank: 10™) (2011)

Japan

South Korea

non-vocational secondary school

6.44million people (world rank: 12
(2012)

3.408miillion people (world rank: 27
(2012)

vocational secondary school

848 498eople (world rank: 12
(2012)

374676people (world rank: 27
(2012)

+ Definitions
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4.3 Mapy

V geografii jsou velmi dlezité aktualni mapy, které Ize jednoduSe zobrazit a svavnd@/olframAlpha obsahuje velké mnozstvi
map. Nap. pifkazem “Argentina map’ zobrazime mapu Argentinytigazem ‘population” Ize zobrazit mapa s rozlozenim

populace jednotlivych stét Stejré tak mizeme zobrazit polohugkteré vyznané budovy a stavby na mapwta, nap. zadanim
ptikazu “Eiffel Tower, Burj Khalifd, Willis Tower

npa= WOl framAl pha[" Argentina map", | ncl udePods - "Locati on: Count ryDat a",
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Result:

Out[34]=



32 | WolframAlpha ve vyuce pfirodovédnych a ekonomickych pfedmétd.nb

nesl= WOl framAl pha[” popul ation",
I ncl udePods -» {"Result", "PropertyMap: Popul ati on: CountryData"},
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Summary:

total 7.22billion people
highest = 1.36billion people (China)

lowest = 54people (Pitcairn Islands _
(2011, 2012, 2013, and 2014 estimates)

Population map:

out[35]=

[110 to 100 [110000t0 100000 M 10million to 100million
[1100 to 1000 [1100000t0 1 milion M 100million to 1 billion
[11000t0 10000 [11 million to 10milion M1 billion to 10billion

(in people)

npel= WOl framAl pha["Eiffel Tower, Burj Khalifa, WIlis Tower", |IncludePods -»
{"Basi c2: Bui | di ngbat a", "Desi gnAndConstructi on: Bui |l di ngData", "I nage: Bui | di ngDat a" },
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]



Basic information:

cities

height

floors

floor area

construction cost
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Eiffel Tower

Paris, lle- de- France,
France

324 meters

(city rank: 1% |
national rank: 15% |
world rank: 52™)

3

Burj Khalifa

Dubai,
United Arab Emirates

828meters
(city rank: 1%
national rank: 15% |
world rank: 1%

163

334000m? (square
meters)

$4billion (US dollars)

Show non-metric

Willis Tower

Chicago, lllinois,
United States

442meters
(city rank: 1%
national rank: 2" |
world rank: 15

108

423658m? (square
meters)

completion date =~ 1889126 years ago) January 2010 197441 years ago)
(5 years ago)
Design:
Eiffel Tower Burj Khalifa Willis Tower
(Sears Tower
architect Stephen Sauvestre Adrian Smith Bruce Graham|
Outf36)= George J. Efstathiou Fazlur Khan
Marshall Strabalal
William F. Baker
firm Barbier, Benard and Skidmore, Skidmore,
Turenne | Eiffel & Cie  Owings and Merrill Owings and Merrill
style Islamic architecture| International Style
High-tech
architecture | Futurist
architecture |
Expressionist
architecture
Images:
Eiffel Tower Burj Khalifa Willis Tower (Sears Tower
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np7= WOl framAl pha["Ei ffel Tower, Burj Khalifa, WIlis Tower",
I ncl udePods - "Locati on: Bui | di ngDat a", Appear anceEl ements » {"Pods" },
Ti meConstraint -» {30, Automatic, Automatic, Autonatic}]

Locations:

Out[37]= L

4.4 Tornada, sope €né erupce a zem étreseni

Tornado je sil§ rotujici Wtrny vir. Torndda se vyskytuji po celémegy ale jejich nej¥tSi vyskyt je v USA. WolframAlpha
umoziuje zobrazit informace o tornadectiggevsim v USA) od roku 1950 do gasnosti. Pro popis tornad se pouziva Fujitova
stupnice, kterd mé Sest siigpodle sily ¥tru, od nejslabSiho typu FO az po nejgsintyp F5.

nper= WOl framAl pha["tornadoes within 25 km of St. Louis",
I ncl udePods -» {"Input", {"Result", 1}, {"Result", 2}, {"Result", 3},
"Di sast er Tenpl at eSunmar yReport" }, AppearanceEl enents -» {"Pods"},
Ti meConstraint -» {30, Automatic, Automatic, Autonatic}]

Input interpretation:

25km
tornadoes
Saint Louis, Missouri, United States

Results:

Local map:

Alton

W River

Wientrolle C¥Fallon

Tilen Cartion

Chesterfield — ° @O @ ’ Sl sl
[ - L O:) % it | "'O [} ®
'.'-1|!1\'.rr¢1:-“ o . (9 O " - O . -

0 o ® Rcvile



WolframAlpha ve vyuce pfirodovédnych a ekonomickych pfedméti.nb | 35
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(based on current OpenStreetMap data)

Timeline:
5 -
K
©
@ 3
2
:§ 2
1 -
0
1960 1980 2000
out[38]=
List: . .
Sort by intensity | ¥+ More
Show coordinates Show non- metric
Fujita scale date touchdown location
Fri, Apr 22, 2011
® F4 6:59 pmCST 24 km WNW from Saint Louis, Missouri
(3.8 years ago)
Fri, Apr 3, 1981
® F4 10:50 pmCST 14 km NE from Saint Louis, Missouri
(33.8years ago)
Sun, May 1, 1983
® F3 7:20 pmCST 8 km E from Saint Louis, Missouri
(31.8years ago)
Summary:
injuries total 87 people
highest = 32people
(April 3, 1981 10:50 pm CST(1 km SSW from Granite City, Illinois))
lowest  Opeople (35tornadoes
fatalities = total 2 people
highest | 1person (April 2, 2006 4:15 pm CST(2 km NNW from Swansea, Illinois)
and May 30, 2004 4:20 pm CS{ii km WNW from Berkeley, Missouri))
lowest  Opeople (49tornadoes
losses total $(50.45million to 158.9million) (US dollars)

highest  $(5million to 50million) (US dollars)
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lowest

mean
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(May 1, 1982 7:2C prr CST (2km NW from East Saint Louis, Illinois) anc
April 3, 1981 10:50 pm CST(1 km SSW from Granite City, Illinois))

$(50 to 500 (US dollars)

(July 23, 1973 4:30 pm CST0.4 km SSE from Northwoods, Missouri) and
February 10, 1959 1:40 am CSZ km NNE from Calverton Park, Missouri))
$(1.363million t0 4.294million) (US dollars)

+ Units

npe;= WOl framAl pha["F4 tornadoes in Il1linois",
I ncl udePods -» {"Input", {"Result", 1}, {"Result", 2}, {"Result", 3},
"Di sast er Tenpl at eSunmar yReport "}, AppearanceEl enents -» {"Pods"},
Ti mreConstraint » {30, Automatic, Automatic, Automatic}]

Input interpretation:

F4
tornadoes

in lllinois (US state

Results:

Local map:

lowa

Dl MG es

Kan)sfi"dty
Nathe'

Jefferson City

Lebanon

o Springieid
Joplin .

Fayetteville

Timeline:
5 -
41 9GO [ N N J

Q

Cedar Rapids

= Columiia

Non-metric

v

950 kilometers across

!
Grand Rapids
: Lansing

Fort Wayrie

Daytc

4

Indianapaiis
i
Cincinnat)

.... Lmu:mlle Fraankfort
F Lesington

Kantucky

Lonc

Clarksille

Nl

o @ o o0 e O
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1980 2000

Sort by intensity | v More

Show coordinates Show non- metric

date touchdown location

Fri, Apr 22, 2011

6:59 pmCST 3 km NNW from Maryland Heights, Missouri

(3.8 years ago)

Fri, Sep 22, 2006

3:13 pmCST 5 km WNW from Longtown, Missouri

(8.4 years ago)

Tue, Feb 10, 1959
1:40 amCST 5 km NE from Eureka, Missouri

(56 years ago)

8 s
S
:E 2
1
0 1
1960
Out[39]=
List:
Fujita scale
® F4
® F4
® F4
Summary:
injuries | total
highest
lowest
fatalities = total
highest
lowest
losses total
highest
lowest
mean

2422people

500people
(April 21, 1967 5:24 pm CST(0.5 km WSW from Palos Park, Illinois))

O people
(March 29, 1981 6:30 pm CSkm NW from Prophetstown, Illinois)
and June 29, 1976 1:45 pm CS3km SW from Dunlap, Illinois))

129people

33people
(April 21, 1967 5:24 pm CST(0.5km WSW from Palos Park, Illinois))

Opeople (13tornadoes
$(137million to 867.8million) (US dollars)

$(50million to 500million) (US dollars)
(May 29, 1982 2:05 pm CST2km NNW from Cambria, Illinois))

$(50000t0 500000 (US dollars) (4tornadoes
$(5.269million to 33.38million) (US dollars)

+ Units
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npop= WOl framAl pha["F5 tornadoes after 1950,
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I ncl udePods » {"Input", {"Result", 1}, {"Result", 2}, {"Result", 3},
"Di sast er Tenpl at eSunmar yReport "}, AppearanceEl enents -» {"Pods"},
Ti reConstraint » {30, Automatic, Automatic, Automatic}]

Input interpretation:

after1950
tornadoes
F5
Results:
Local map:
- RV N
o © AN —
S
o L 3 \ /
L .. “ ./! S
(@ £
A A
Fo &
g%, "
®e . 4
- . -
e o o ‘ z‘ s
R o ¥
\. .’ . g
\x/’\"\ w2 oY ;f; S &N\, "L\
gt \‘ﬁ e
Timeline:
5 WED & 0D Oe ® o ] @oo (
QL 4
3
v 3
£
:E 2
1 -
0 L L 1 1 L
1960 1980 2000
List: . . )
Sort by intensity | v More
Show coordinates Show non- metric
Outf40)= Fujita scale date touchdown location
Thu, Jul 18, 1996
® F5 6:05 pmCST 6 km WNW from Oakfield, Wisconsin
(18.5years ago)
Thu, Jun 7, 1984
® F5 11:41 pmCST 3 km SSE from Ridgeway, Wisconsin
(30.7 years ago)
Wed, Jun 4, 1958
® F5 5:30 pmCST 2 km W from Eau Galle, Wisconsin

(56.7 vears agqo)
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Summary:
injuries total 12 744people
highest = 1150people
(April 3, 1974 1:30 pm CST(3 km ESE from Bellbrook, Ohio) and
May 22, 2011 4:34 pm CST5km SE from Galena, Kansas))
lowest  Opeople (3tornadoeps
fatalities = total 1323people
highest | 158people (May 22, 2011 4:34 pm CST5 km SE from Galena, Kansas))
lowest = Opeople (6tornadoeps
losses total $(6.099billion to 9.612billion) (US dollars)

highest = $2.8billion (US dollars)
(May 22, 2011 4:34 pm CST5km SE from Galena, Kansas))

lowest = $(50000to 500000 (US dollars) (7 tornadoes
mean $(117.3million to 184.8million) (US dollars)

+ Units

ns1= WOl framAl pha["vol canic eruptions in 40N, 14E within 200 kni,
I ncl udePods » {"Input”, {"Result", 1}, {"Result", 2}, {"Result", 3},
"Di sast er Tenpl at eSunmar yReport "}, AppearanceEl enents -» {"Pods"},
Ti meConstrai nt -» {30, Automatic, Automatic, Autonmatic}]

Input interpretation:

within 200km (kilometers)
volcanic eruptions

near 40° North 14° East

Results:

Local map: 940 kilometers across | v Non-metric
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P 2 -

(based on current OpenStreetMap data)
out41]=

Timeline:
8 L
7 -
6 L
o 5
> 4t
3 i Ll
20 L
i | - ARIMAA
0 1 Y | a8 a8 1
500 1000 1500 2000
List Sort by date | +  More
Show coordinates Show non- metric
volcanic explosivity index date location
: 2010 Stromboli
® (unavailable
(5.1 years ago) 43 km NE from Lipari, Sicily, Italy

Mon, Dec 30, 2002 Stromboli

® (unavailable
(12.1 years ago) 43 km NE from Lipari, Sicily, Italy

Thu, Jul 24, 1986 Stromboli

@ 2 (explosive
(28.5years ago) 43 km NE from Lipari, Sicily, Italy

\

a
Summary:

deaths | total 8330people

highest = 4000people (Vesuvius (1631))

lowest | 1person (Stromboli (1986) and Vesuvius(1905))

injuries | total 312people

highest = 300people (Vesuvius (1906))

lowest  1person (Vesuvius (1905))

\

g

n@zi= WOl framAl pha["vol cani c eruptions near kanthatka, russia after 1750",
I ncl udePods » {"Input”, {"Result", 1}, {"Result", 2}, {"Result", 3}},
Appear anceEl enents » {"Pods"}, Ti meConstraint -» {30, Automatic, Autonatic, Automatic}]



out[42}=

Input interpretation:

WolframAlpha ve vyuce pfirodovédnych a ekonomickych pfedmétd.nb |

after1750

volcanic eruptions

in Kamchatka, Russiaregion

Results:
Local map:
Timeline:
8 |-
7
6 -
o 5
> 4
3
2+ @
1 QJ—A—A
0
1800
List:

volcanic explosivity index

® 4 (explosive

® (unavailable

® (unavailable

date

Wed, Dec 12, 2012
(2.1years ago)

2008
(7.1years ago)

2007
(8.1 years ago)

Sort by date | + | More

Show coordinates Show non- metric

location

Tolbachik

39 km SE from Kozyryovsk, Kamchatka, Russia

Shiveluch
50 km NE from Klyuchi, Kamchatka, Russia

Kliuchevskoi
30 km SSW from Klyuchi, Kamchatka, Russia

41
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3= WOl framAl pha[" npst destructive vol cani c eruption”,
I ncl udePods -» {"Result", "Properties: Vol canoErupti onDat a",
"Fatalities: Vol canoEruptionbata", "O di nal Ranki ngs"},
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Result:

St. Helens(1980)

Eruption properties:
start date 27.3.1980
peak of activity =~ 18.5. 1980(34 years ago)
end date 28.10. 1986

dating technique historical

Volcano properties:
name St. Helens
location = United States

type stratovolcano

Out[43]=
Effects:

cause of fatalities pyroclastic flows, surges and direct blasts mudflowglahars | tephra
deaths 57 people

damage cost $2billion

Volcanic eruptions ranked by damage cost:

1 St Helens(1980) $2billion
2 Merapi (2010) $600million
3 Rabaul (1994) $35million

4 Galunggung(i982) $15million

5  Etna(1981) $10million
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npa;= WOl framAl pha["eart hquakes in Japan", |ncludePods -» "Results",
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Results:
S /
/ //
~J / %
< V /
PN ( //\
S N
N 5
| )ﬂ;
{ :
/ﬁ“’\)“ \ B A{
\\ 4 g
f/ [ ’
4 )
o T y
¥ 2 NN .
R g 7

Last 2 months | ~ Magnitude > 5 | ~

CET |~ Show local map

AN

More

Show non-metric

=B
/®
out[44]= Timeline:
6.5
o 6.0
©
,43 5.5
S 50
©
4.0
Dec 1 Dec 15 Dec 29 Jan 12 Jan 26
List Sort by magnitude | ~
Show coordinates
magnitude  time location
Sat, Dec 20, 2014
59 10:29 amCET 49 km E of Okuma, Fukushima, Japan
(1.2 months ago)
Thu, Jan 8, 2015
55 07:42 pmCET 14 km NW of Nakashibetsu, Hokkaido, Japan
(18.6 days ago)
Thu, Dec 25, 2014
55 12:06 amCET 51 km ESE of Okuma, Fukushima, Japan

(1.1 months ago)

43
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5 WolframAlpha pro matematiky a
ekonomy

5.1 Bitcoin

Bitcoin je virtualni ngna, ktera neni regulovana bankou nebo statem. Bitcoirogkikovan pes proces znamy jakmobyvant,

a na rozdil od mnoha jinych on-line transakci je Ize itates fFijimat anonyms z osoby na osobu. Bitcoiny mohou byt uloZzeny
v osobnim pditaci ve formg souboru s petzenkou nebo uchovavany pomoci sluzistitstrany. Celkové mnoZstvi Bitcdin
které budou vyZeny, je asi 21 000 0004R se vSak postuprzpomaluje, a veskeré bitcoiny budoudzgny v roce 2140 (drtiva
vétSina v3ak cca v roce 2030).

Pomoci WolframAlpha Ize zobrazit infromace o vyvoji kurZto ngny, maximum a minimum za posledni rok. Je mozné se
podivat zpt v historii a zjistit hodnotu této ény nag. 1. 1. 2011.

nps;= Wl framAl pha["1 bitcoin",
I ncl udePods - {"Local CurrencyConversion", "Hi story", "CurrencyConversions"},
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Local currency conversion:

Kec6367.34

Exchange history for B1 (bitcoin): <

KE&20000 ¢

K&15000

K&10000
KE5000

Oh |1 1 1 1 1 1 1 1 1 1 1 1
Apr Jul Oct Jan

Outias}= 1-year minimum = K&4482.49(14.1.2015 | 13 days ago)
1-year maximum = K¢&17 600 (28.1.2014 | 12 months ago)

1-year average K¢9879.89(annualized volatility: 78%)

Additional currency conversions for B1 (bitcoin):

$259.51
¥30670
€229.34
¥1620.56
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npel= WOl framAl pha["1 bitcoin on 1/1/11",
I ncl udePods -» {"l nput", "Result", "CurrencyConversions"},
Appear anceEl ement s » {" Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Input interpretation:

B1 Saturday, January 1, 2011

Result:

Ke5.61

Currency conversions:
Out[46]=

22.8%
20.1%
15.1%
¥1.43
py615.46

85.24groszy

5.2 Vyuziti WolframAlpha ve finan €ni matematice

Systém WolframAlpha umaiije ieSeni celéady aktualnich témat tykajicich senych tymi Graseni, poskytovani hypatéich,
spotebitelskychi jinych Gwéri nebo prace s gnovymi kurzy. Jednim ze zakladnich témat fifrirmatematiky je problematika
jednoduchého Gteni. Budouci hodnotu (FV - future value) kapitalu v tomtipgut paiitdme ze stéle stejné q@esni castky
(PV - present value). V nasledujicirtikladu vyp@itdme budouci hodnotu gateni ¢astky 950 K pii roéni drokové mie 2%
po dobu 5 let. B zméné vstupnich hodnot je dale mozné z budouci hodnatitggchodnoty sotasnégi trokovou miru, ktera za
dané obdobi zath patateini kapitél na jeho budouci hodnotu. V dalSiffkiadu pak uvadime vyget rani drokové miry, ktera
za 5 let zUrdi ¢astku 950 K na hodnotu 1125 & Do WolframAlpha zapiSemeifaz ‘simple intererest poté zvolime mozZnost
“future value€’a zapiSeme @gateini Udaje, v druhémifklads zvolime misto‘future value’piikaz ‘interest rate”.
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na71= WOl framAl pha["sinple interest”,

I ncl udePods -» {"Input", "Result", "Equation"}, AppearanceEl ements » {"Pods"},
| nput Assunpti ons » {" *F. Si npl el nt er est . PV-_K%C4%8D950", " xF. Si npl el nterest.i -_2+%25",
"xF. Simpl el nterest.n-_5"}, TineConstraint -» {30, Autonatic, Automatic, Automatic}]

Input information:

simple interest
presentvalue  K¢950
interest rate 2%

interest periods 5

Result:

Outa7]= future value = K¢1045.00

Equation:
FV=PV(@1+in)
FV  future value
PV  presentvalue
i interest rate

n interest periods

nper= WOl framAl pha["sinple interest”,
I ncl udePods -» {"I nput", "Result"}, AppearanceEl enents -» {"Pods"},

| nput Assunptions -» {" *FS-_»xSinpl el nterest.i--", "xF. Sinpl el nterest. FV-_K%C4%8D+1125",
" xF. Si nmpl el nt erest. PV-_K%C4%8D+950", " «F. Si npl el nterest.n-_5"},
Ti mreConstraint » {30, Automatic, Automatic, Automatic}]

Input information:

simple interest

future value K¢1125

presentvalue  K¢950
out[48]= ) .

interest periods 5

Result:

interest rate  3.684%
0.03684
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npaol= WOl framAl pha["sinple interest”,
I ncl udePods -» {"Equation"}, AppearanceEl enments -» {"Pods"},
| nput Assunptions -» {" *FS-_»+Sinpl el nterest.i--", "xF. Sinpl el nterest. FV-_K%C4%8D+1125",
"xF. Si mpl el nt erest. PV-_K%C4%8D+950", " «F. Si npl el nterest.n-_5"},
Ti reConstraint » {30, Automatic, Automatic, Automatic}]

Equation:
FV=PV(1+in)

i interest rate

Out[49]=
FV  future value

PV  presentvalue

n interest periods

WolframAlpha déle umaiuje feSeni problematiky slozeného &eai, kde je p&ateni kapital Uréen po dobu tvienou vice
arokovymi obdobimi. Urok bude ke vkladiigsan vzdy na konci roku a nasledujici rok bude zrepalu s vkladem Ggen,
vzniknou tedy Uroky z Urdk V nasledujicim ikladu budeme pigtat budouci hodnottéastky $800 fi ro¢ni Grokové mie 6%
po dobu 5 let sétvrtletnim gipisovanim Urok (systém WolframAlpha umdije tuto hodnotu nastavit dle nejpouzidich
typt pfipisovani Grok v praxi). Vysledek je dale automatickyepadin na ceské koruny dle aktuélnihoémového kurzu.
Grafické vystupy umailji porovnani zavislosti trokové miry na budouci ho&indbby Ur@eni na budouci hodngi zavislost
souwasné a budouci hodnoty kapitalu. Do WolframAlpha zapig#fkaz ‘compound intererest poté zvolime moznostuture
value”a zapiSeme gateini udaje.

nsop= VWOl framAl pha[" conpound interest™,
I ncl udePods -» {"I nput", "Result"}, AppearanceEl enents -» {"Pods"},
| nput Assunpti ons - {" xFVar Opt -_**Pr esent Val ueFut ur eVal ue. conpoundi ngfreq--",
" *FS-_»xPresent Val ueFut ur eVal ue. FV--", " «F. Pr esent Val ueFut ur eVal ue. PV-_%24800",
" xF. Present Val ueFut ureVal ue. i -_6+%25", " xF. Present Val ueFut ur eVal ue. n-_5",
" xFP. Present Val ueFut ur eVal ue. conpoundi ngf r eq-_Conpoundi ngFr equency%3AQuarterly"},
Ti reConstraint » {30, Automatic, Automatic, Automatic}]

Input information:

present and future value

present value $800
interest rate 6%
interest periods 5

Out[50]=

compounding frequency quarterly

Result:

future value $1077.48
K¢26430
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= WOl framAl pha[” conpound interest™, |ncludePods -»
{"Equation", "FutureVal ueVs. | nterestRate", "FutureVal ueVs. | nterestPeriods"},
Appear anceEl ement s » {" Pods" }, | nput Assunpti ons -»
{" *FVar Opt -_**Pr esent Val ueFut ur eVal ue. conpoundi ngfreq--",
" *FS-_*+Present Val ueFut ureVal ue. FV--", " xF. Present Val ueFut ur eVal ue. PV-_%24800",
" xF. Present Val ueFut ureVal ue. i -_6+%25", " xF. Present Val ueFut ur eVal ue. n-_5",
" xFP. Present Val ueFut ur eVal ue. conpoundi ngf r eq-_Conpoundi ngFr equency%3AQuarterly"
Ti mreConstraint » {30, Automatic, Automatic, Automatic}]

—

Equation:
_ i fn
FV=PV(1+ 1)
FV  future value
PV  presentvalue
i interest rate

n interest periods

f compounding frequency

(assumes finite compounding)

Future value vs. interest rate:

$1.3k
Out[51}= $1.2k
$1.1k
$1k

$900

2% 4% 6% 8% 10%

Future value vs. interest periods:

$1.4k
$1.3k
$1.2k
$1.1k
$1k
$900
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ns2i= Wl framAl pha[" conpound interest™,
I ncl udePods - {"FutureVal ueVs. Present Val ue"}, AppearanceEl enents » {"Pods"},
| nput Assunpti ons -» {" *FVar Opt -_»xPr esent Val ueFut ur eVal ue. conpoundi ngf req--",
" *FS-_*xPresent Val ueFut ureVal ue. FV--", " xF. Present Val ueFut ur eVal ue. PV-_%24800",
" xF. Present Val ueFut ureVal ue. i -_6+%25", " «F. Present Val ueFut ureVval ue. n-_5",
" xFP. Pr esent Val ueFut ur eVal ue. conpoundi ngf r eq-_Conpoundi ngFr equency%3AQuarterly"},
Ti reConstraint » {30, Automatic, Automatic, Automatic}]

Future value vs. present value:

out[52]=

$500 $1k $1.5k $2k $25k

V rdmci problematiky tykajici se slozeného dani se setkdvame s pojmem efektivni Grokova mira. Jdelmvou miru, kterd
poskytne za jedno &ai Urokové obdobi stejny Urok jako nominalni Grokovéars ¢astjSim pipisovanim Urolk. Systém
WolframAlphateSi vypaty efektivni trokové miry pomoci vstupieffective interest rate Zménou vstupnich hodnot je mozné
ménit cil naSich vypdta (nag. nominalni Grokovou miru nebdizné frekvence Gkeni). Do WolframAlpha zapiSemeikaz
‘effective intererest rafé poté zapiSeme pateini Udaje.

nis3= WOl framAl pha["effective interest rate",
I ncl udePods - {"Equation", "I nputVal ue", "Result"}, AppearanceEl enents -» {"Pods"},
Ti mreConstraint » {30, Automatic, Automatic, Automatic}]

Equation:
et = (1+5)" =1
resf  effective interest rate

r nominal interest rate

n compounding periods
(assumes finite compounding)

Out[53]=
Input values:

nominal interest rate = 8%

compounding periods 12

Result:

effective interest rate 8.3%
0.083

Jednou z dalSich oblasti finari matematiky je problematika splaceniriv Dluh je moZné splacet dle splatkového kaléeda
splatkami stejné vySe nebo konstantnim Umorsistka, ktera se skut@ odete od posledniho stavu dluhu). V prvnitipad
se s kazdou splatkouemi vySe vypdteného Groku i Gmoru. V druhéniipads bude v kazdém obdobi uiiema stejnd&ast dluhu.
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Nésledujici piklad feSi splaceni @u ve vySi 400000 K na dobu 5 let fb ro¢ni Grokové mie 4 % splatkami stejné vySe.
Interval splaceni je mozné nastavit hapa nésicni frekvenci. Graficky vystup ukazuje jakadst celkové zaplacen#stky
zaujimé splaceny urok. Do WolframAlpha zapiSeitikgz ‘loan”, poté zapiSeme pateini daje.

nsa= WOl framAl pha[”l oan”, | ncl udePods - {"InputVal ue", "LoanPaynents", "LoanTotal s"},
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Input values:
loan amount K¢400000
loan period Syears
annual percentage rate 4%

payment interval monthly

Loan payments:
monthly payment K£7366.61
number of payments 60
time to first payment 1 month

effective interest rate 4.074%

out[s4]= (assuming the last payment is due the last day of the loan period)

Loan totals:
principal paid K¢400000
total interest paid ~ K&41997

total amount paid K¢441997

principal

interest

NejéastjSi formou financovani nemovitosti je hyp&té Gwr. Velikost poskytnuté {gcky je v sodasné dob aZz sto procent.
Uvér se v sotiasné dob poskytuje na dobu 5 - 30 let a byva obvykle splacésismimi anuitami. Automaticky tedyipdpok-
ladame nisiéni araieni. Nasledujici ifklad demonstruje jbéh splaceni (&u ve vysSi 4000000 K po dobu 30 let i roéni
urokové mife 2,85%. Vypoet pomoci WolframAlpha nabizi vySigsicni platby, efektivni drokové miry a celkovou zaplacenou
¢astku. Jednim z vystipe rovrez umdovaci plan hypotéky na 30 let. Do WolframAlpha zapiSeifieap ‘fixed rate mort-
gage’, poté zapiSeme pateini Udaje.
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niss= WOl framAl pha[”fixed rate nortgage”,
I ncl udePods -» {"I nput", "Monthl yPayments", "MortgageTotal s", "Paynent sAndBal ances" },

Appear anceEl emrent s » {" Pods" },
| nput Assunpti ons - {" xF. Fi xedRat eMbrt gage. MA-_4000000+Czech+kor uny",

" xF. Fi xedRat eMor t gage. MP-_30+yr", " «F. Fi xedRat eMbrt gage. APR-_2. 85+%25" },
Ti meConstraint -» {30, Automatic, Automatic, Autonmatic}]

Input information:
fixed rate mortgage
loan amount K¢4 million (Czech koruny)

loan period 30years

annual percentage rate 2.8%%

Monthly payments:
monthly payment KE16542

effective interestrate  2.888%

+ Units
Mortgage totals:
principal paid K ¢4 million principa!
total interest paid  K¢1.955million
Out[55]=
total payments K¢5.955million
interest
+ Units

Payments and balances:

Ke15k
Ke12.5k+ principal
Ke10k &
Ke7.5k
Ke5k+
Ke2.5k - interest
Ke¢o

(monthly payment breakdown)

5. 100 150 20. 25 30.

years

Ke4 M
Ke35M:
Ke3M
Ke25M
Ke2M:
KelsM:
KelM:
KeS500 k
Keo -

(remaining balance)
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nsel= WOl framAl pha["fixed rate nortgage”,
I ncl udePods -» {"Paynment sTabl e"}, AppearanceEl ements » {"Pods" },
| nput Assunpti ons -» {" =F. Fi xedRat eMbrt gage. MA-_4000000+Czech+kor uny",
" xF. Fi xedRat eMor t gage. MP-_30+yr", " «F. Fi xedRat eMbrt gage. APR-_2. 85+%25" },
Ti mreConstraint » {30, Automatic, Automatic, Automatic}]

Payments table:

year = monthly payment  ending balance  yearly principal paidearly interest paid

1 Ke16542 Ke3.914million Ke85620 K112887
2 Ke16542 Ke3.826million Kc88 093 K110415
3 Ke16542 Ke3.736million K¢90636 K107871
4 Ke16542 Ke3.642million K¢93253 K105254
5 Ke16542 Ke3.546million K¢95946 K102561
6 Ke16542 Ke3.448million Ke98 717 K99 791
7 Ke16542 Ke3.346million K¢101567 K96 941
8 Ke16542 Ke3.242million K¢104 500 K94 008
9 Ke16542 Ke3.134million K¢107517 K90990
10 Ke16542 Ke3.024million K¢110622 K87 886
11 Ke16542 KE2.91million K¢113816 K84 692
12 Ke16542 Ke2.793million K¢117103 K81405
13 Ke16542 KE2.672million K¢120484 K78024
14 Ke16542 KE2.548million K¢123 963 K74545
out[s6}= 15 Ke16542 Ke2.42 1million K¢127542 K70965
16 Ke16542 Ke2.289million Ke¢131225 K67 282
17 Ke16542 KE2.154million K¢135014 K63493
18 Ke16542 Ke2.015million K¢138913 K59 595
19 Ke16542 Ke1.873million Kec142924 K55 584
20 Ke16542 KE1.725million K¢147051 K51457
21 Ke16542 KE1.574million K¢151297 K47210
22 Ke16542 KE1.419million K¢155 666 K42842
23 Ke16542 Ke1.258million K¢160161 K38347
24 Ke16542 KE1.094million K¢164 785 K33722
25 Ke16542 K924 042 K169 544 K28 964

26 Ke16542 K749 602 K174439 K24 068
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27 Ke16542 K570126 K179476 K19031
28 Ke16542 K385467 K184 659 K13849
29 Ke16542 K195477 K189991 K8517
30 Ke¢16542 KO Ke195477 K3031
+ Units

WolframAlpha dalefeSi zmignou problematiku aktualnich&movych kura. Nésledujici fiklad demonstruje vyvoj kurzu eura
vigi dolaru.

nis7= Wl framAl pha[*euro - dollar exchange rate",
I ncl udePods -» {"I nput", "Result", "MakeChangeMor eThanOneCoi n: QuantityData",
"Local CurrencyConversion", "Hi story"}, AppearanceEl enents » {"Pods"},
Ti meConstraint -» {30, Automatic, Automatic, Autonatic}]

Input interpretation:

convert€l (euro) to US dollars

Result: More accuracy

$1.13(Us dollars)

Minimal currency form: Show physical characteristics Show non-metric
$1 10¢ 1¢ 1¢ 1¢ + 0.13%

(total coin weight: 9.768 grams)

Local currency conversion:

Ke27.75 (Czech koruny) (at current quoted rate)

out[57]=

Exchange history for €1 (euro): Reverse rate = Lastyear |

$1.4+1

$1.3+
$1.2
$1.1
A T o R
1-year minimum = $1.11(26.1.2015| 1 day ago)

1-year maximum  $1.39(19.3.2014 | 10 months ago)

1-year average $1.31 (annualized volatility: 5.8%)
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niss;= WOl framAl pha["euro - dollar exchange rate", | ncludePods -» {"CurrencyConversions"},
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Additional currency conversions for €1 (euro):

¥133.6
74.93
¥7.06

out[58]=

C$1.41
369.48
py676.55

CHF1.03

Posledni piklad popisuje vyvoj hodnoty dolaru vzhledem k inflaci odlur 1980. Jednim z vystije grafické zobrazeni tohoto
vyvoje a ptimérna hodnota inflace za rok.

o= WOl framAl pha["$10, 000 in 1980", | ncl udePods -

{"Input", "Result", "Hi story", "AverageRateO I nflation", "Total RateOf I nflation", },
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automati c, Autonatic, Autonatic},
PodSt ates » {"History__Log scale", "History__Linear scale"}]

Input interpretation:

$10000 1980

Result:

$3423.60

(based on Consumer Price Index)
History:

10000 |

8000
Out[59]=

(from 1980 to 2015)
6000 |

(in US dollars)
4000 |

-\

1990 2000 2010

Average rate of inflation:

3.11% per year

Total inflation factor:

192.1%
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5.3 Grafy v kartézskeé soustav €&

Jednim ze silnych nastiogw Mathematica ale také WolframAlpha je prace s grafy v 2D a 3D r@zmBehem rékolika sekund
po zadani fikazu obdrzime velmigkné grafy, které Ize dale velmi jednoduSe upravovainp&e pdeby. Nap. po zadani‘plot
sin(sqrt(7)x) + 19 cos(x) between -20 and fdnoduse ziskame graf v 2D.

neor= VWOI framAl pha["plot sin(sqrt (7)x) + 19 cos(x) between -20 and 20",
I ncl udePods -» {"Input", "Plot"}, AppearanceEl ements -» {"Pods"},
Ti meConstraint -» {30, Automatic, Automatic, Autonmatic}]

Input interpretation:

plot  19co$x) +sin(V7 x) —201020
Plot:
20|
outs0}= P
-20 20
10+
20+

min —{ max ——f1—

Tento graf jednoduSe upravime&rou rékolika paramett, nag. mistoV7 , napl'éemeﬁ a meze grafu zénime od-5 do 5.
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ne1= WOl framAl pha["plot sin(sqgrt (-7)x) + 19 cos(x) between -5 and 5",
I ncl udePods -» {"I nput", "Plots"}, AppearanceEl enents -» {"Pods"},
Ti meConstraint -» {30, Automatic, Automatic, Autonatic}]

Input interpretation:

plot  19co$x) +isinh(vV7 x) -5t05
Plot:

100

Out[61]= S0

~100 — real part
— imaginary part

min —0— max ——8

V obou grafech jsme zadali rozsah grafu. Co se ov&ame, kdyZ rozsah nezadame? iNapdanim fikazu “plot (1 - 4x -
x"3/17) sin(x"2), vidime, Ze WolframAlpha zobrazi dva grafy, kazdy grjimrozsahem. V dalSin¥ilad “plot 2 x + 1, 1 - x"2,

1 - x - x"2/3 vidime, Ze zobrazeny rozsah grafu hrajée#tou roli. Proto je dlezité mit znalosti z matematikyigadavani
prikaz v swMathematicanebo WolframAlpha.
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ne21= WOl framAl pha["plot (1 - 4x - x*3/17) sin(x"*2)", IncludePods » {"Input", "Plot"},
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Input:
x3
1-4x——|sin(x?
( X 17]sm(x)

Plots:

out[62]=

min —— max —

min — max —
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ne3= WOl framAl pha["plot 2 x + 1, 1 - x*2, 1 - x - x"*2/3", IncludePods -» {"Input", "Plot"},
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Input interpretation:

2x+1
1-x2
plot
X2
l1-x-—
3

Plots:

Out[63]=

min e max —— {}—

min —{— max —

Stejre jako grafy v 2D, je jednoduché vykreslit hezké aanéé grafy ve WolframAlpha v 3D.
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neai= WOI framAl pha["pl ot y*2 cos(x), x=-6..6, y=-2..2", IncludePods » {"Input", "3DPlot"},

Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Input interpretation:

y2 Xx=-6t06
plot cogX)
y=-2t02

3D plot:

out[64]=

Xmin :O:’ Xmax :O:
Ymin ZG:’ Ymax :D:»

+ More controls

Pokud do WolframAlpha zadame vice neZ jednu funkcif.rigot sin(x) cos(y), cos(x ¥;)poté se vykresli kazda z funkci z¥14$
a jestlize nezadadme konkrétni rozsahigrefolframAlpha, zvoli nejvhod§jSi rozsah pro kazdy z gkaf

nes;= WOl framAl pha["pl ot sin(x) cos(y), cos(x y)", IncludePods -» {"I nput"},
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Input interpretation:

out[es]= sin(x) cogy)
plot

CogXxy)
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neel= WOl framAl pha["pl ot sin(x) cos(y), cos(x y)", IncludePods -» {"3DPl ot"},
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

3D plots:

’sin(x) cos(y)

Xmin :G:: Xmax :O:
Ymin :G: Ymax ,:D:

+ More controls
out[66]=

Xmin :G:: Xmax :O:»
Ymin ':G:’ Ymax ':DZ

+ More controls

5.4 Re3eni pFiklad G krok za krokem

Velkou vyhodou WolframAlpha i feSeni slozfiSicm matematickych ffkladi, je moznost zobrazeni nejenom spravného
vysledku, ale i podrobného postupu, jak k tonfetteni dojit. Naip zadanim fikazu“solve (9°(x + 1)) - (28 (3(x))) + 3 ==
over the real numbeYsvidime nejenom vysledek, ale i cely posteSeni. Tato moznost umage studentm lepSi pochopeni
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probiraného &iva a witelam pripravu zajimavych ifiklada do vyuky. Vyhodné je pouZzit tento celkovy popeseni pi feSeni
limit napr. “limit of (x - 3) / (x*2 - 2x - 3) as x approaché&sngbo derivaci ndp“derivative of x4 + 9x"3 + 7x -2

ne71= VWOl framAl pha["solve (9" (x + 1)) - (28 (3" (x))) + 3 == 0 over the real nunbers",
I ncl udePods -» {"Input", "Result", "RootPl ot"}, AppearanceEl ements » {"Pods"},
Ti meConstrai nt » {30, Automatic, Automatic, Automatic},
PodSt ates » {"Result __Step-by-step solution"}]

Input interpretation:

solve g1_28x3*+3=0

Root plot:

out[67]=
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nes;= WOl framAl pha["limt of (x - 3) / (x*2 - 2x - 3) as x approaches 3",
I ncl udePods -» "Linmt", AppearanceEl enents - {"Pods"},
Ti meConstraint » {30, Automatic, Automatic, Automatic},
PodStates -» {"Limt__Step-by-step solution"}]

Limit: Approximate form

) X-3 1
im — = -
3 x2-2x-3 4

Possible intermediate steps:
Find the following limit:
) X-3
lim

x>3 x2_2x—-3

Factor the numerator and denominator:
) x-3

im —

=3 (X=3)(X+1)

Cancel terms, assuming- 3 # O:

] 1
lim —
3 Xx+1
out[68]=
lim 1

. . . . -3

Applying the quotient rule, write lim as- . :
3 Xx+1 lim (Xx+1)
x-3

1
lim (x+1)
x-3

x + 1 is a polynomial and thus everywhere continuous, so
im(x+1)=1+3=4:
X-3

Answer:
1

4

Hide steps

R is the set of real numbers »

neor= WOl framAl pha["derivative of x"4 + 9x73 + 7x - 2", IncludePods » "I nput",

Appear anceEl ement s » {"Pods" }, TineConstraint -» {30, Automatic, Automatic, Automatic},

PodSt ates » {"| nput __Step-by-step sol ution"}]
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Derivative: Hide steps
d

dx
Possible intermediate steps:

Possible derivation:

i(x“+9x3+7x—2)
dXx

(X+9x3+7x-2) =4x3+27x° +7

Differentiate the sum term by term and factor out constants:

_ %(—2) + 7(%&)) + 9(%@3)) + %("4)

The derivative of-2 is zero:

= 7(%(@) + 9(%(%)) + %(x“) + 0

Simplify the expression:

_ 7(%@)) N g(jlx(f)) N %(x“)

out[69]=
The derivative ofxis 1:

=9(%(x3))+%(x4)+ 117

d d
Use the power rules—(x") = n X", wheren = 3: —(x%) = 3x*:
dx dx
d
=7+—(X")+9 3%
dx
Simplify the expression:
d
=7+27%¢+ —(x)
dx
d d
Use the power rules—(x") = n X", wheren = 4: —(x*) = 4%
dx dx

Answer:

=7+27x%+ 4%
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WolframAlpha nédm zobrazi postufeSeni neusitych integrah. Napiklad feSeni newitého integralu f X2 sinxdx pomoci

metody per partes nebo né&itych integrah f xeX dxa f sinxco xd x metodou substituce.

nzop= VWOl framAl pha["Integrate x*2 sin x", I ncludePods -» "I ndefinitelntegral",
Appear anceEl ement s » {"Pods"}, TineConstraint -» {30, Automatic, Autonatic, Autonatic},
PodStates » {"Indefinitelntegral __Step-by-step solution"}]

Indefinite integrals: Hide steps

fxz Sin(X) dx = 2xsin(x) — (x* - 2) cogx) + constant

Possible intermediate steps:
Take the integral:

fxz Sin(x) d x

For the integrand® sin(x), integrate by partsff dg=fg- fg d f, where

f =x% dg=sinxdx,
df =2xdx, g=-cogx):

= —xzcos{x)+2fxcos{x)dx

out[70]=

For the integrandc cogx), integrate by partsff dg=fg- fg d f, where

f =% dg=cogx)dx,
df =dx, g=sinXx):

= —x%cogX) + 2 xsin(X) — 2 [ sin(x) dx

The integral of sifX) is —cogX):
= ¥? (—cogX)) + 2 XSiN(X) + 2 cogX) + constant

Which is equal to:

Answer:

= 2Xsin(x) — (X2 - 2) cogX) + constant
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nr71= WOl framAl pha["Integrate x exp x*2", I ncludePods -» "I ndefinitelntegral",
Appear anceEl emrent s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Automatic},
PodSt ates » {"I ndefinitel ntegral __Step-by-step solution"}]

Indefinite integrals: Approximate form Hide steps

X2

e
XeXF(XZ) dX = — + constant
2

Possible intermediate steps:
Take the integral:

fexzxdx

For the integran@kX2 X, substitutas = x% anddu = 2 xd x:

1
=—fe”du
2

The integral ofe" is e“:

out[71]=

eu

— + constant
2

Substitute back fou = x?:

Answer:

2
e)(

= — + constant

65
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nz1= WOl framAl pha["integrate sin(x)cos (x)”"2", IncludePods -» "Indefinitelntegral”,
Appear anceEl emrent s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Automatic},
PodStates » {"Indefinitelntegral __Step-by-step solution"}]

Indefinite integrals: Hide steps

1
fsin(x) coS(X)dx = — 5 coS(X) + constant

Possible intermediate steps:
Take the integral:

fsin(x) co(X) dx

For the integrand sim) cos(x), substitutes = cogx) anddu = —sin(X) d x:
= f uw du
Out[72]=

US
The integral ofu? is g:

u3
= — — + constant

Substitute back fou = cogXx):

Answer:

1
== 5 C0§(X) + constant

V piipads urgitych integrél WolframAlpha zobrazi krotvysledku také jeho geometricky vyznaniin®sem je také dynamicky
vystup zavislosti integralniho séu na @leni intervalu.
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n7a= WOl framAl pha[*Integrate x exp -x*2 fromO to 1", IncludePods -»
{"Input", "Visual Representati onOf Thel ntegral ", "R emannSuns”, "I ndefinitelntegral "},
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Definite integral: More digits = Step-by-step solution

1 e
f xexp(—x?) dx =
0

2e

~ 0.31606

Visual representation of the integral:

0.4}
0.3F
0.2F

0.1

Riemann sums:

03f
Oout[73]= [

01f
0f2 Oj4 OiG Of8 1?0
integral: % ~ 0.31606
Riemann sum0.296525
error:0.0195352

number of subintervals :D

summation method | left endpoint midpoint

Indefinite integral: Approximate form = Step-by-step solution

right endpoint

2
e X

fx exp(— XZ) dX = — —— + constant
2

Metodou krok za krokem Ize zobramiSeni diferencialnich rovnic nagly {t) - 2y(t) = 3 e™(2t).
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na1= WOl framAl pha["y ‘< (t) - 2y(t) = 3 e*(2t)", IncludePods - "Differential Equati onSol ution",
Appear anceEl emrent s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Automatic},
PodSt ates » {"Differential Equati onSol uti on__Step-by-step sol ution"}]

Differential equation solutions: Approximate form

Solve as a linear equation | ~ Hide steps
y(t) = c; e+ 32!t

Possible intermediate steps:

Solve the linear equatio%% -2y = 3e2t

Let u(t) = eJ =29t = g2t.
Multiply both sides byu(t):
o YO

2t _(2¢Y)y)=3
e — (2e7?Y) )

Substitute-2 =2t = i(43‘2‘):

dt
dyt) d
-2t + — E_Zt (t) =3
dt dt( )y

e

out[74]=

Apply the reverse product ru@% + f Z% = %(f g) to the left- hand side:

d
—(e ' y1) =3
dt(e y(b))

Integrate both sides with respecttto

d
f—(e_Zt y(b))dt = f3dt
dt

Evaluate the integrals:

e 2t y(t) = 3t + ¢1, wherec is an arbitrary constant.

Divide both sides byi(t) = 2t

Answer:

y(t) = e*' (3t+cy)
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5.5 Vizualizace rovnic

WolframAlpha nemusi nabizet pouze spousty odgbwna naSelasto slozité otazky, nebieSeni slozitych matematickych
prikladi, chemickych rovnicgi geografickych uddj. WolframAlpha niize ovSem také slouZit k zalam pobaveni. Jednou z
hezkych ukazek, toho co vie WolframAlpha dokaze, [razeni velmi gknych obrazi z kiivek, které jsou zadany ve foém
matematickych rovnic. N&p zadanim fkazu “butterfly curv& vidime obrazek motyla a parametrickou rovnici, z které je

obrazek vykreslen. Podobnych zajimavydivdk Ize ve WolframAlpha vykreslit mnohem vice (hafiZoidberg-like curvg,
“Obama-like curvg “Luxo Jr.-like curvé).

Pozn. Parametrické rovnice, které matematicky popisuji zebéakivky, nejsou z@/odu dlouhého kédu (3-4 stranky) uvedeny
v papirové verzi této publikace.

nsi= WOl framAl pha[" Zoi dberg-I i ke curve", | ncl udePods - " Pl ot Pod: Popul ar Cur veDat a",
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Plot:

—

e

X
(Lr
out[75]= gg

t —DIEEIE]

A

(plotted for t from 0 to 76 )

nzel= WOl framAl pha[" Zoi dberg-I i ke curve",

I ncl udePods - " Equat i onsPod: Popul ar CurveDat a", Appear anceEl ements -» {"Pods" },
Ti meConstraint -» {30, Autonmatic, Automatic, Automatic}];
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n71= WOl framAl pha[" Cbama-li ke curve", I ncl udePods - " Pl ot Pod: Popul ar Cur veDat a",
Appear anceEl ement s » {"Pods" }, Ti neConstraint -» {30, Automatic, Automatic, Autonmatic}]

Plot:

Oout[77]=

¢t — o DEEE

(plotted for t from 0 to 60 77)

nzer= WOl framAl pha[" Cbana-l i ke curve",

I ncl udePods - " Equat i onsPod: Popul ar Cur veDat a", Appear anceEl ements -» {" Pods" },
Ti meConstraint -» {30, Automatic, Autonmatic, Automatic}];
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6 Zaver

Anotace

Publikace je ¥novana moznostem, které nabizi systém WolframAlpha,ijeggta v roce 2009 spdieost Wolfram Research.
Cilem publikace neni obecny navod, jak WolframAlpha patziWolframAlpha se po#nng rychle vyviji a obecny navod
zfejmé ani podat nelze.ithos systému WolframAlpha je ukazan rigkladech ze Sirokého spektra obbermatematice, fyzice,
chemii, astronomii, historii, kulte, ekonomii nebo metrologii.ifRlady jsou vybrany tak, aby z nich bylo patrné, jakyni-zp
sobem Ize zadat hledanou Ulohu a jaké vysledky dok&iteamAlpha najit.

Zaver

WolframAlpha Ize charakterizovat jako odpovidaci stroj, tremputational knowledge engiheytvoieny spolénosti Wolfram
Research. Jedn& se o webovou sluzbu, kter4 se diEdiidat na dotazy uzivatelna rozdil od vyhledavacich sluzeb, které
obvykle poskytuji pouze seznam stranek pépedobré obsahujicich odp@d’. WolframAlpha, ktery byl spu&b v kwitnu 2009,

je zalozen na dlohodsbvyvijeném produktu spoteosti Wolfram Research Mathematica, coz je silny nastmjtgchnické
vypoity pouzivany matematiky, fyziky, analytiky a mnoha dalSimicodiky z fady jinych oboii, ktery obsahuje rozsahlé
moznosti praeSenitady Uloh, které zahrnuji nageSeni rovnic, programovani, import a export dat néhaalizaci funkci a dat.
Pozdji (v anoru 2012) byl spush WolframAlpha Pro, ktery nabizi uzivaiel dophkové sluzby za ®siéni poplatek. Hlavni
sluzbou je zde moznost stazeni mnoha typubof a dat, mezi & pati zejména tabulky typu raw, obrazky, zvukové soubory,
soubory XML nebo mnoho specializovanych forinfro vyuZziti ve ¥dé, medicik a matematice. DalSimi vyhodami jsou
rozSfena klavesnice, interaktivita s CDF soubory, moznost Gpralozeni grafickych a datovych vysfymobrazeniteSeni
“krok za krokeri, a také vice vyp@tnihocasu.

Summary

WolframAlpha is a computational knowledge engine or an angwgine developed by Wolfram Research. It is an osbnéce
that answers factual queries directly by computing the anfwm externally sourced data rather than providing a list o
documents or web pages that might contain the answerseareh engine might. WolframAlpha, which was releasetflay
2009, is based on Wolfrdmearlier flagship product Mathematica, a tool for techrioaiputing that is used by mathematicians,
engineers, analysts, and many others around the worltheMatica contains an extensive knowledge base for workithgaw
very broad range of tasks, including solving equationsggrproming, importing and exporting data, visualizing functiond an
data, and so on.

Later on (February, 2012), WolframAlpha Pro was relgaséering users additional features for a monthly subBoriffee. A
key feature is the ability to upload many common file typesdatd including raw tabular data, images, audio, XML, arzn®

of specialized scientific, medical, and mathematical formatsafdtomatic analysis. The other features include an extended
keyboard, interactivity with CDF, data downloads, in-depth bieptep solution, the ability to customize and save graphical an
tabular results and extra computation time.
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