Tutorial

How to create a formula

As an example, we will create a formula
that calculates the Pythagorean theorem.
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First of all we need the two variables ‘a’ and ‘b’
which represents the two legs of the right-angled
triangle.

To create those we had to go into the Variables
environment. To get at it, just click on ‘My
Variables’ in the menu on the left side of your
screen. Now click on ‘create’ to enter the creation
screen.

1 o Click on ‘My Variables’
(for defining variables a + b)

2 o Click on ‘create’

First chose a Category and Subcategory in which
your variable should be available. If you chose all
Subcategories as Subcategory, your variable will
be available in the whole category. In This case we
chose Mathematics and Geometry as Category and
Subcategory. Enter a name and a description for
the variable you want to create. Choose a ‘Default
value’ for this variable, this value will be set if you
include the variable into a formula.

With the dropdown ‘Unit definition’ you can
choose how you want to define your variable.

Do this for both variables ‘a’ and ‘b’.

There are four different types:
a) No unit. The variable is just a number

b) You can choose a dimension and a
corresponding quantity. With this choice
you can choose all units of this quantity
in the Formula Editor (eg. Length: m, A, ft
and mi)

C) Just like b) but you set the variable to
one unit, you cannot change the unitin
the Formula Editor.

d) You enter the unit you want (eg. ‘m’),

you cannot change the dimension in the
Formula Editor.
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Category Subcategory

Mathematics - Geometry A
EE Entervariable name manually PEBEIEEY length of a

a
Format numeric - Tables &l
Code No Unit definition Enter dimension and quaniity only g
Defaultvalug 1 (73 Dimension Space and Time -
Constantvalue Mo - Quantity Length -

save return

i This variable has no unit i v |
)] This variable has no unit
b) Enter dimension and quantity only
c) Enter dimension and quantity and unit
d) _Enter unit manually

Attention: If you want to calculate with decimal places (e.g. for financial formulas)
you can’t use variables with units. If you calculate with units the result will be

displayed with significant numbers!



Editor for creating formulas

Now we are ready to create the Pythagorean
theorem formula. To do this we have to switch to
the formula environment. Do this by clicking on
Wiy FormulasQNow you can click WreateCto enter
the creation screen.

1 o Click on Wy FormulasQ

2 o Click on WreateQ

Entera name and a description for your formula.
Then you can write your formula into the text area.
Chose Mathematics and Geometry as
Category/Subcategory. On the right side of the
screen you can click on ‘My Variabels’ and you can
see your createt variables ‘a’ and ‘b’.

Enter the following formula:
0@On £ YO Y&G W ¢

As you can see the variables ‘a’ and ‘b’ appear
below the text area.

PS: You can add comments to your formula using
/* and */ to separate them from the formula
syntax.

One formula does not stand for one calculation.
You can add several calculations to your formula if
you want. You can also create temporary variables
which you can use inside the formula. E.g. if you
want to calculate ‘p’ and ‘g’ the adjoining sections
of the hypotenuse.

To do so you just write:

n ¢ TO@n ¢
n &g TODN €

And now you can calculate the height of the
triangle by using the variables you’ve just created.

M 3@ YO YA R

1 o Click ‘calculate’

2 o Click ‘save’ to store the formula
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Formula Editor
MName  [PYTHAGOREAN_THEOREM  D®SSMPHON pyipagorean Theorem
Cateqory 0 o ics - Subcaledon oomety v a length of 3 i
triangle
Lhypo=SQRT(a"2+ b"2) alpha plane angle [7]
b side ofa [mr
triangle
beta plane angle []
dpr conversion £
from radian [*ir:
" to degree
Formula Display a plane angle [ .
Show Errors Significant numbers 4 ‘ i ’
length of a Lhypo 5000 cm ~
triangle 3 em o
b side of atriangle 4 cm v
Calculate ] [ Save ] [ Return ] [ Graph
MName  [BYTHAGOREAN THEOREM  DeSFMPHOM pyinagorsan Theorem
Category o tice . SUBCIEOONY oimetry - = length of a
triangle (mr
Lhypo=8QRT(a"2+ b*2) alpha plane angle []
b= (a2} / Lhypo b side ofa [mr
q=(b"2)/Lhypo triangle
beta plane angle [7]
hpyth = SQRT(p q)l dpr conversion =
from radian [/
to degree
a plane angle [1] -

Formula Display

4 m +

Show Errors Significant numbers 4
et . o
b side of afriangle 4 cm - T 3.200 em -
hpyth 2400 cm v

You see examples of results with significant numbers.




Special Functions

The Call Function

Inside any formula you can call another formula in
your environment and use any result out of it for
your calculation. For example, if you want to
calculate something with the ‘hpyth’ result of our
Pythagoras-Formula the syntax would look like
this.

66 0d ©"Y'0d "00 YOOWBO 'Ydid o5d

You can use the Call Function inside a Formula or
justtoinitialize a temporarily variable. The syntax
forthe Call Function is always like this.

660d NVE1 aOHGQN | Qi BDaAQ

Where you put for <formula name» and <result
name> the formula and the result you want from
this formula.

The Variables who are needed to calculate the
called formula will load with the other used
variables under the editor.

The FOR Function

With the FOR Function you can define a loop inside
your formula. If you want to know the square
numbers you can do it with a FOR function like
this.

"06 Q&R 0 "¢ Q Q& 7

With FOR(ind,1,10) you define an index ‘ind’ give it
the startvalue 1 and set the end value to 10. So
everything between { and } will be executed until
the index ‘ind’ reaches 10. As you can see ‘ind’
will be raised by 1 in every turn.

The SUM Function

With the SUM Function you can add the results of
a calculation for a defined amount of times. For
example, if you want to sum the result of two times
three for six times your formula would look like
this.

YYOQeRp ¢z o
The syntax looks like this.
YYD RQQd i o idih Qi wOa Qwn

The <index> is a variable out of your personal
variable database or, in this case, just a
placeholder. If you use a placeholder it has the
default value of 1. <start va/> and

<end val> are the start and end value. The expis
your calculation.

If you just put the index inside the { }the sum
function will add all the indexes together

"YYUQeRgID TQE Qu v
P ¢ 0T UL @ X Y @ pmT UL
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Name CALL TEST Description 4
Catedon  yjathematics - SIEETEy Geometry  + a length of a e "
triangle
result= CALL"PYTHAGOREAN_THEOREWM",hpyth) * & alpha plane angle [7]
b side of a e
triangle
beta plane angle [7]
dpr conversion E
from radian ["iri
to degree
Formula Display a plane angle [7] i
Show Errors Significant numbers 4 ‘ 1 x
length of a result 1200 cm ~
triangle 3 cm -
b side of atriangle 4 cm v
Calculate I l Save I { Return I { Graph
JEmE |FOR e For Function
Category General formulas - BEEEEY Miscellaneous (unassigned) - AF2 Age end -
- AMFE Abfallmenge pr =
FOR(ind, 1,10 Q(ind)=ind**2} Haechensinhsi
Werbrennen
AMFE2 Apfallmenge pn
Flaecheneinhei
Recycling
AMFE3 Abfallmenge pn
Flaechenginhei
Formula Display Restabfalll
3 BA Bewohnter Ante ™
Show Errors Decimal places q = b
ind
Qaqt)
Qi2)y
Q3)
Qg4)
Q(5)
Q(B)
Qiy
Q(8)
Q)
Q10)
Save ] I Return J I Graph J
You see examples of results with decimal places.
MName SUM Description Sum Function
o
] General formulas - ENEEEEY) Miscellaneous (unassigned) — Age end
AMFE Abfallmenge pr| =
Flaecheneinhei
Result=3UM(ind,1,6}{2"3} Verbrennen
AMFE2 Abfallmenge pn
Flaecheneinhei
Recycling
AMFE3 Abfallmenge pn
Flaecheneinhei
Restabfalll
BA Bewohnter Ante ™
Formula Display a [} D
Show Errors Decimal places 4
Result 36.0000
Calculate ] I Save I I Return I [ Graph




