Why are people so excited about Wolfram|Alpha?

Because it lets you go beyond what you've gotten used to asking a computer.

Wolfram|Alpha is not a search engine. Search engines work very well when you need to look
something up: if it exists, they will find it for you.

The “if it exists” part is the catch, because the most interesting questions are often those that have
not been asked before, or whose answers have never been written down. And if it's not written
down on someone’s web page, a search engine is not going to find it.

Search engines are a bit like a parent who refuses to do your homework for you, and instead tells
you where you can look up the facts you need, then expects you to put them together to work out
the answer yourself. It’s a fine teaching technique, but can get pretty annoying if you really just
want the answer.

Say you're writing an article about Japan’s economy and you want to compare it to the EU. If
Japan were an EU country, what percentage of this hypothetical expanded EU’s GDP would it
represent? You could use a search engine to look up Japan’s GDP and then look up the EU’s GDP,
but no search engine is going to tell you the GDP of a hypothetical combined EU + Japan—that’s
math youd have to do yourself (and don’t forget currency conversion problems).

If you ask Wolfram|Alpha the same question, it tells you straight out that Japan’s GDP would be
23% of that of the hypothetical combined entity.

£ Wolfram

gdp of Japan / (gdp of Japan + EU) =] ]

Input Interpretation Mathematica form
Japan GDP
Japan GDP + FBuropean Union GDP

Result: Show detalls

0.207 (2007 estimate)

Computed by: Source information » Download as: PDF | Live Mathematica



Wolfram|Alpha did the math, and it automatically factored in today’s currency conversion rates
(which you would have had to look up separately if you were using a search engine). Think about
it: Wolfram|Alpha just answered a question that had not been asked before, and gave an answer
that could not be not found by any search engine.

Would Japan be the biggest country in the EU + Japan? Let’s ask which country has the biggest
GDP in the EU.

& WolframAlpha sz,

biggest gdp in EU =]

Input Interpretation:
biggest country
GDP

European Union

Result by GDP:
I Germany $3.317 trillion per year
2 United Kingdom  $2.768 trillion per vear

3 France $2.546 trillion per vear

Computed by: Wolfram Mathematica Source information » Download as: PDF | Live Mathematica



It's Germany, so how does Germany’s GDP compare to that of Japan?
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gdp Japan vs. Germany

Input Interpretation:

Japan

Germany

Result:
Japan

Germany

Relative values

GDP

$4.38 trillion per year (L
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Well, it looks like in the 1970’s they were about the same, but now Japan is over 50%
bigger. You can finish your article now: if Japan were to join the EU, it would be the
biggest member, one and a half times as large as Germany, and would represent over 23% of the

EU s total GDP.

Notice that we didn’t ask Wolfram|Alpha a big wordy question like “What percentage of GDP
would Japan be in a hypothetical combined EU and Japan?” That doesn’t work any better in
Wolfram|Alpha than it does in a search engine. Instead, just as you learn to use a search engine
effectively by putting in the right combination of keywords, you learn to use Wolfram|Alpha by
distilling your question into one or more facts and relationships between them.



In many subject areas Wolfram|Alpha can take a question almost exactly as you would naturally
encounter it. Lets try a more technical example. A typical chemistry homework assignment
might ask for the weight of 10/25 molecules of glucose. That’s something you can enter verbatim,
and read the answer right off the results page, along with a dozen other interesting things, not
about glucose in general, but about that specific quantity of glucose.

R WolframAlpha s,

1025 molecules of glucose =] l

Assuming D-(+)-glucose | Use alpha-D-glucopyranose Instead

Input Interpretation:

10000000 000000000000000000 molecules of D—(+)—glucose

Basic properties for 1=10%% molecules: More units
mass 2.99%kg (kilograms)
molar amount 1% 10%° molecules
volume 1.94 L (liters)

(at 5TF)
Corresponding quantities:
sphere radius  7.74cm (centimeters)

side of a cube | 0.1248 meters

Mass composition for 1x102% molecules: Fle chart
C (carbon) 1.2 kg (40%)
H (hydrogen) | 0.2kg (6.71%)
O (oxygen) 1Bkg (52.2%)

To get this answer, Wolfram|Alpha had to combine its knowledge of Avogadro’s number with the
molecular weight of glucose, and also know which formula to use to combine those facts to give
the final answer. A search engine would have forced you to figure out all those things yourself,
and would have given you information only about glucose in general, not about the specific
amount you asked about.



Of course Wolfram|Alpha is far more than a tool for doing chemistry homework. Because it
knows facts and relationships in so many areas of human knowledge, Wolfram|Alpha can make
these sorts of inferences, and generate real answers, using data as diverse as the temperature in
Madrid (right now, in real time) how old Barack Obama was in 1975 —both questions you can
ask Wolfram|Alpha directly.

Wolfram|Alpha knows geography. Give it three cities and it will compare and
contrast them for you.

R WolframAlpha s,

London Chicago Quito 8 l
Assuming London (United Kingdom) | Use London (Canada) or |»| more | Instead
Input Interpretation: Mathematica form

London, United Kingdom | Chicago, Illinois | Quito, Pichincha, Ecuador

Populations:

city population metro area population
London 7421 million people  12.58 million people
Chicago, Illincis  2.843 million people  9.278 million people

Quito, Pichincha 1.4 million people 1.595 million people

Path: Show shortest path

Distance: Show metric units | Show all distances



Wolfram|Alpha knows space. Type in “moon” and it will tell you the distance from the Earth to
the Moon. But it’s not just the average distance you would find with a search engine, it’s the actual
distance right now, which varies from hour to hour.

WolframA lpha s
3% p

Mo

Assuming "moon” is an astronomical object | Use as a general toplc or a word Instead

Input interpretation:

Moon

Orbital properties:

current distance from Earth
average distance from Earth
orbital period

mass

radius

rotation period

Current phase of the Moon:

Mathematica form

Show metric units | More
251163 miles = 1.348 light seconds

239200 miles ~ 1.284 light seconds

27.303 days

7.3459 % 10 kg (kilograms) =
0.012296 Mg, (Earth masses)

1079.6 miles =
0.27241 R (equatorial radii of Earth)

27.322 days

Show unorientec

waning gibbous moon
50.80% illuminated



If you ask about the International Space Station, Wolfram|Alpha tells you what direction in the
sky to look for it from where you are currently located.

¥ WolframAlpha sz,

}\ = )

Assuming "ISS" Is a spacecraft | Use as an alrport Instead

Input interpretation:

International Space Station (spacecraf)

Current position: Show DMS | Show 3D | Orthographlc projection

51.43° North | 76.79° West | (Canada)

Current orbital Information: Show metric units | More

altitude 228.8 miles

instantaneous velocity = 17202 mph

average velocity 17 214 mph (miles per hour)
average altitude 225.8 miles

orbital period 91.59 minutes

inclination 51.64°

orbit type LEO (low Earth orbit)

Units =



Wolfram|Alpha knows weather, both yours and everyone else’s. If you ask what the air
temperature is, it tells you your air temperature, using the nearest available weather reporting
station, and up to date to within a few minutes.

% WolframAlpha sz,

air temperature 8 ‘

Input Interpretation:

weather temperature

Result:

57°F

History and forecast: 24 hrs | Month Year | 5 100 | All | Show metric

Fri Sat Sun Maon Tue Wed Thu Fri Sat Sun

Apr3  Apr4  Apr5  Apr@  Apr7T  AprB  AprS Aprl0 Aprll Aprl2

o ) o PR . o
n?|n||m|m._28 F average: 43 °F maximum: 64 °F
Wed, Apr 8, 7:00 am, ... Thu, Apr 2, 1:00 prm, ...

Historical temperatures for April 9: Show table | Show metric

70 [
50

a0 [~
1980 1990 2000
o ) o PR . o
Minimum: 16 °F average: 47 °F maximum: 86 °F
Apr 1997 Apr 2001

(not corrected for changes in local weather station environment)

Weather statlon Information: Show metric units | More
name KCMI (Willard)
relative position Smi S ifrom center of Champaign)

relative elevation 16 feet (above center of Champaign)

local time 2:50:08 pm FOT | T



If you want to know the weather at some other time or place, just ask.

#& WolframAlpha s,

weather Jan 20th, 2009, noon, Washington, DC 8 l
Input Interpretation:
weather Washington, District Of Columbia
12:00:00 pm C5T | Tuesday, January 20, 2009
Weather history: /eek | Show metric | More
Temperature:
0 F
20 F
12aim Gam 12pim G 12am
. i o R . o
|1?||1||11L|L11._19 F average: 27 °F maximum: gf: F
Wed, Jan 21, 7:00 am, ... Mon, Jan 19, 12:45% pm, ..
Cloud cover:
100% —\_\ /—w’"_*‘—\\_ /--__\
0%k N ] ] 1 N ;
12am Gam 12pm Gpm 12am
overcast 33.2% (7. Ghours) | clear: 4.6% (1.1 hours)
Conditions:
(no precipitation or fog)
Weather station information: Show metric units | More
name KDCA (Mational)
relative position 4mi 5 (from center of Washington)
relative elevation = 43 feet iabove center of Washington)
local time 4:55:23 pm EDT | Friday, April 10, 2009
. sun is above the horizon
local sunlight _ i _ o
azimuth: 254° (wswy | altitude: 31
satellite Image » | Units »



How do hurricanes Katrina and Andrew compare? Any time you give Wolfram|Alpha two
concepts, it tries to compare and contrast them for you, using facts, figures, or maps.

R WolframAlpha sz,

[ hurricane Katrina, hurricane Andrew =] l

Assuming Katrina (2005) | Use Katrina (15981 ar ~|maore | Instead

Input Interpretation:

Katrina (hurricanes)Comment | Andrew (hurricans ) Comment

Properties: Show metric unlts More
Katrina (hurricane) Andrew (hurricane)
start date Tuesday Sunday
August 23, 2005 August 16, 1992
(3.6years ago) (16.7years ago)
end date Wednesday Friday
August 31, 2005 August 28, 1992
duration 7 days 11 days
maximum wind 150 mph 150 mph
SPEEd (August 28, 2005) {August 23, 1992)
storm type hurricane hurricane
(category 5) (category 5)
Units
Storm path:

= Katrina 2005
— Andrew 1992

(track width indicates wind speed of storm)

Computed by: Wolfram Mathematica Source informaticn » Download as: PDF| Live Mathematica



Wolfram|Alpha knows math. Put in a function and you get a nice
show and tell about it.

R WolframAlpha s,

*¥3 sin(4 x) =) l

Assuming multiplication | Use a [I=t Instead

Input: Mathematica form

x* sin(4 x)

Flots:

—0.5

—-0.5F
_1ol (x from — 1.5 to 1.5)

-157

400 F
200F
{x from —7.5 to 7.5)
—200F
— 400 F
|i| — GO0

Alternate forms:

4 x? sin(x) cos®(x) — 4 x° sin®(x) cos(x)

8 x° sin(f — x) sin(x) sin(x + f) Ccos(x)
4 4

1 ) 1 .
_[-E—4ixx3_ _[-E4ixx3
2 2
Roots
x=20
in
XxX=—, nef
4

£ is the set of integers



If you want something more specific, tell Wolfram|Alpha what youd like to do with the formula,
say, for example, integrate it.

R WolframAlpha sos.

integrate x~3 sin(4 x) 8 l

Indefinlte Integral: Show steps

J-xg sin(4 x)dx =

3 1
— (8x* — 1)sin(4x)— — x(Bx" -3 4 x) + constant
T ( ) sin(4 x) = x| | cos(4 x) nistar

Plots of the Integral:
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Alternate forms of the Integral:

1
128 [—32 x° cos(4x) + 24 x° sin(4x) — 3sin(4x) + 12 x cns[4x}]  constant
3 ) ) 1 ) )
— i [c‘4‘x - c‘“"] [EEJr:2 -1)-— [c“"”‘ + ::*4”]1"[81'2 — 3) + constant
256 64

3 3

1 1 3 3

— = x*sintix) — = x° costix) + = ¥ sin®(x) cos?(x) + — x° sin(x) cos®(x) —
4 4 2 4

Bf'gc} u+3 "‘u+3 *x)

— x° sin”(x) cos(x) + — xsin™(x) + — xcosT(x) —

4 32 32

3 ' ] g ' I l 3 ' ]
— 5In(Xx) cos”(x) — — X sInTi(x) cosT(x) + E s1n”(x) cos(x) + constant



Not sure how that integral was done? Use the Show Steps button to find out.

% WolframAlpha .

integrate x*3 sin(4 x)

Indefinite Integral:

fxg sin(4x)dx =

3 1
— |[8 X - 1} sinf4x) — — x |{8 Xt - 3} cos(4 x) + constant
128 32

Possible intermediate steps:

fxg sin(4 x) dx

For the integrand x” sin(4 x), integrate by parts, [ fdg = fg— [¢d f. where
f=x", dg=sin(4x)dx,
df =3x"dx, g= —i cos( 4 )

- - =]

=3 rxﬂ cos(4x) dx — —1 x* cos(4 x)
- 4

For the integrand x° cos(4 x), integrate by parts, [fdg = fg— [gd f. where

f=x*, dg=rcos(4xidx,
df =2xdx, g= - sin(4x):
4

&

—_1 2 i _3 ;
=-- x* cos(4 x) + = x* sin(4 x) - _]’x sin{4x) dx

For the integrand x sin(4 x), integrate by parts, [fdg = fg - [gdf, where
F=x dg=sinidx)dx,

. e
df =dx, g= — costax:

&

= _1 2 i 2 _3
=- x* cos(4 x) + = X7 sin(4 x) + > x cos(4 x) > fcust} dx

For the integrand cosi4 x), substitute u = 4x and du = 4dx

=_32 _1 3 i 3
=1 fcns(u} du 3 x* cos(4x) + v X% sin(4 x) + p x cos(4x)

The integral of cos(u) is sinfu):

= _2smi) 133 cogdx) + 2 P sin(4x) + = xcos(4x) - constant
128 4 16 32

Substitute back for u = 4 x

= Els |[3 (8 xz - 1} Sin(‘q'I'} —4x (8 x’2 - 3} cos(4 x}} + constant

Which is equal to:

_ 3 _ : _1 — onsta
= |{8Jr:2 l} sini4 x) = x|{8x2 3} cos(4 x) 4+ constant



Wolfram|Alpha knows health and nutrition. If youre a 38-year-old male with a total cholesterol
level of 200, how does that compare to the average?

$% WolframAlpha s

male 38 cholesterol 200 8 l

Input Interpretation:
200 mg/dL imilligrams per deciliter)
serum total cholesterol male

(33 to 43)years

Reference distribution: Maore
05% reference range | (139 to 296) mg/dL

+ 1o range (163 to 244 mg/dL

distribution

150 200 250 200

fraction below 51.6% of population
fraction above 48.4% of population
data sample size 419 people

{data frorm NHAMES 2006 study, weighted for USA demographics)
Units =»

itod by Waolfram Mathamatiza Sourcs informatinn » Diownload ac: POF| Live Mathamatica



If you eat a Big Mac, how many more calories is that compared to a yogurt?

2% WolframAlpha sz

calories big mac / yogurt =] l

Assuming any form of Breyers Strawberry Yogurt | Use a specific form = more | Instead

Assuming McDonald's Blg Mac serving slze of 1 Item (219 g) | Use 1 standard measure (100 g
Instead

Assuming serving size of 1 standard measure (100 g}

Input interpretation:

1 item McDonald's Big Mac total calories /

1 standard measure Breyers total calories
Strawberry Yogurt
Result: Show detalls
5.863
Computed by: Wolfram Mathematica Source information » Download as: PDF| Live Mathematica

Notice that for a relatively vague question, such as this one, Wolfram|Alpha made a number of
automatic assumptions for you, such as what kind of yogurt and how much of it. The Assuming
lines let you choose from different brands and serving sizes. (A Big Mac, on the other hand, is a
standard object the world over, and requires no further clarification.)



Wolfram|Alpha can return results in many forms, not just tables and maps. If you want to know
what it’s like having 20/100 vision, Wolfram|Alpha will show you a picture.

& WolframAlpha s

20/100 vision 8 ]

Input Interpretation:

wvisual acuity 20/100

Approximate corrective prescription: Show optical data
—1.75 diopters |

Uncorrected appearance of Snellen chart:

20/200

20/100

20/70
20/50
20/40

20/30

20/25

20/20

20/15

We hope that these examples have given you a flavor of what Wolfram|Alpha can do. It’s
important to realize that while Wolfram|Alpha doesn’t know everything about everything, it

is not a bag of tricks. Wolfram|Alpha’s knowledge is deep and broad in the areas it covers, and
growing every day. The underlying technology and algorithms are applicable to virtually any area
of human endeavor.

The consistent theme is that Wolfram|Alpha tries to give you the answer, not references or hints
about where you might find it. Try any of the examples above in your favorite search engine and
see how well it does. Do you get the answer, or a nagging series of half answers? A search engine
gives you information, but Wolfram|Alpha gives you the answer.



