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Calculations
You probably realize that in business applications there is a lot of math. You might be surprised
to learn that there is also a lot of math in games and animation. In Alice you might need to know
how high the rabbit needs to jump to land on top of a stack of boxes. You might want to know
how far a fish needs to swim to hide in the cave and how fast he needs to swim! Even something
as simple as adding up points for a game uses math.

Building a math Expression B |
Let's suppose that you hgve created a variable named num. You =0 (current value)
selected a value of 0 initially.
[~ Integer J=-number = =0 ;] =0
Now you would like to give it a different value: If you click on =)
the 0 you will have these choices: =2
Now if you click on Math you get the following choices: fndnm
Decimal to Whole Number
Math
Custom WholeMumber...
=5 4 2797 >
==(1/ =177] [ 2 ﬁ@]
== * =777 > aﬂ
==777] 4 E277] > =2
==.777] . E777] > =
=797 % =777) > Custom WholeMumber...
Division, Remainder >
.
EMath.min(=7?7], £E7727]) »
EMath.max(E 727, E7?7)) »

The first three use 0 because that is the initial value that you gave to number.
0+7??? lets you add a value: if you follow the arrow on the right you can select 0,1,2,3, a custom
whole number or an integer variable.

You can continue to make selections and build rather complex math expressions. Usually it is
better to use extra variables and do the math one step at a time.

Gl Author: Janet E. Joy; Publisher: ZebraO.com
This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0
International License Creative Commons Attribution-NonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/

Calculations Page 2 of 6

The Math operators
Alice has the following operators:

+ add
- minus
* multiplication

If you click on Division/Remainder you will see these choices:
=979 539 >
=777 o 5709

The slash / is division. Be aware that if you divide an integer by an integer you will get an
integer result: 3/5is 0 and 7/5 is 1. There is no decimal and there is no rounding.

The % operator is used to find the remainder. Before children learn about decimal numbers, they
may give the answer to division problems as: "17 divided by 5 is 3 with a remainder of 2" Note
that 17/5 results in 3, while 17 % 5 results in 2.

Functions

You may have noticed that there are several other choices. The other choices are functions. A
function returns a value. The returned value will be used in any calculation. Most functions
require arguments. Arguments are the values that the function operates on.

Selecting Random lets you select 1 of 3 functions for random numbers:

SRandomUitilities.nextintegerFrom0TaMNExclusive(= 277 )| >
SRandomUitilities.nextintegerFromAToBExclusive(= 297, £9770) &
SRandomUtilities.nextintegerFromAToBInclusive(= 727, =797 »

The function RandomUlitites.nextIntegerFromOToNEXxclusive requires one argument: the value
for N (the upper limit). If we use the value 5 here it will return a random number from 0 to 4.

The function RandomUlitites.nextIintegerFromAToBEXclusive requires two arguments: the value
for A (the lower limit) and the value for B (the upper limit). If we use the values 2 and 8 here it
will return a random number from 3 to 7.

The function RandomUlitites.nextIintegerFromAToBInclusive requires two arguments: the value
for A (the lower bound) and the value for B (the upper bound). If we use the values 2 and 8 here
it will return a random number from 2 to 8.

You can test any of these functions by assigning a value and then have an actor "say" it.

E;E{|nteger:j:-§§5§numbefl=éRandnmL.ItiIities.nextlntegerFrnmATuEllnu:lusi'u'e[ﬁE:I . =8 ]] ;]
[ this.snowhan say[J{J’@ +] add detail );
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There are also 3 functions shown below Division / Remainder:
Division, Remainder >

SMath.abs(=227]) >

EMath.min(=297], £727])  »
EMath.max(= 7?7, E777)) »

Math.abs(???) requires one argument it returns the absolute value (a positive integer).
For example Math.abs(5) returns 5. Math.abs(-5) also returns 5.

Math.min(???, ???) requires two arguments and returns the minimum (smaller) of the two
arguments. For example Math.min(5, 3) returns 3.

Math.max (???, ???) requires two arguments and returns the maximum (larger) of the two
arguments. For example Math.max(5, 3) returns 5.

You will find other functions on the functions tab. A few examples are shown below.
The function getWidth does not have any arguments. It returns the width of the object (a double).
The function isAbove requires an object as the argument and return a boolean.

DOSITON

ﬁ;i;Cihis.snnwfﬂan]get[]istanceTm{ other:
size ﬁ;i;C:this.snnwrﬂan]getDistanceﬁ.bnue( other: @
éiiidhia.snnwman]get‘-"-fidthtﬂ ﬂiéimisﬁhwe( other: £993) i

ﬁ;?;dhiS-SHUWfﬂEﬂ]QEtHEiQmEﬂ é;i;(jhis.snnwrﬂan]getljistanceBelnw( other: @

= (inis.snowMangetDepth() 1" Cthis.snowhlanlisBelow( other: )

Decimal numbers have the same operators, but more functions:

min, max >
absolute value, round, ceiling, floar [
st pow [
sin, cos, tan, asin, acos, atan, atan2, Pl >
exp, log, E >

Gl Author: Janet E. Joy; Publisher: ZebraO.com
This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0
International License Creative Commons Attribution-NonCommercial 4.0 International License



http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/

Calculations Page 4 of 6

Counters

A very common task is to count how many times something happens. To start, declare an integer
variable and give it an initial value of 0. Each time the event happens add 1 to the counter.
F;IIF'rngrammer: Janet Joy ]

s Tiger counts

[{ Integer )= counter = =0 ;]

 while( Tiug )¢

éé “counte :é + ﬁ‘j] ] : ]

 Cthis stufedTiger| say( {57~ + Scounter | add deail )

In this example the tiger counts starting with 1. If we switch the order of the statements in the
while loop, the tiger will count starting with 0.

Accumulators
Another common task is to find a total of different values. To start, declare a variable and give it
an initial value of 0. The type should be the same type as the values you want to add.

In this example there are 3 fish. We want to find the average height. To find the average we first
must find the total.

s w5507
| tia)= Sioa) + £ s bveTang getreignt) | |

o+ ey s |

=i Echo) + = s oot gerien | |

E;{Duuble}éiiiauerageké f] :]

say[cﬁ:J’f'The average heightis 7 +] ,Sa].r.duratinnl[ ) add detail );

Note that we could have used
total=this.blueTang.getHeight()+this.pajamaFish.getHeight()+this.clownFish.getHeight()

However, the method shown of adding each number to total one at a time is easier to understand
and it is also easier to add a fourth fish.
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A Running Total ina Loop

In this program the witch keeps a running total of the values you enter.
“:ffProgrammer: Janet Joy
s User enters numbers and they are added to total.

E hlswnch saﬂj’flwllladdsnme numbersfnrynu'j add detail ]
 (Double )= total = 0.9 ;|
:;:;{Dnuble}i;.;numbeﬂzé this.witch  getDoubleFromUser( STEnter the first number. ﬂ ;]

;?Ewhne( [ Snumber > ]

EE?EHNntice that you will never be atthis sttment if number is zern]
total = £ Shotal " + i |
saﬂﬁ:ff'Themtal 5o faris 7 +] .Say.duration{=1.0/ ) add detail ); ]

Snumbe :é this.witch getDnubIeFrnmUserl{J’f‘Enterthe next number or 0 fo end:'] ﬂ i ]

saﬂg{{{ + Stotal ' | + JF Big deall] ] /Say.duration{=1.0/ ) add detail ); ]

Notice that the first number is entered before the loop and each subsequent number is entered as
the last statement in the loop. The body of the loop is not executed if the number is 0 or less.

Experiment:
Add a counter to this loop and display the average at the end.
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Smallest and Largest

One of the advantages of getting the first value before the loop is that you can set smallest and
largest to the first number. This modification of the program finds the smallest and largest.

It is shown as Java Code:
public void myFirstMethod () {

this.witch.say( "I will add some numbers for you." );
Double total = 0.0;
Integer count = 0;

Double number = this.witch.getDoubleFromUser ( "Enter the first number.'" )

Double smallest = number;
Double largest = number;
while ( number>0.0 ) {

total = total+number;
count = count+l;
if ( number<smallest ) {
smallest = number;
} else {
}
if( number>largest ) {
largest = number;
} else {
}
this.witch.say( "The total so far is "+total, Say.duration( 1.0 ) );
number = this.witch.getDoubleFromUser ( "Enter the next number or 0 to
end : " ),
}
this.witch.say( "The total is "+total+" BRig deal!", Say.duration( 1.0 ) )

this.witch.say( "The numbers ranged from "+smallest+" to "+largest );

You can see the Java code by selecting Window-> Preferences->Java Code on the Side.
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