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Fx-Calc – universal desktop calculator for Windows

fx-Calcis actually one ofthe m ostadvanced desktop calculators forW indow s. Starting w ith a sim ple
calculatorw indow , itallow s already calculating selfdefined functions,sum s and product's. Ittakes
forinstance justa few clicks to run the Leibnitz iteration to calculate Pi.

fx-Calclet's you define, analyze,visualize and calculate scientific functions and is a fullfeatured
replacem entand/ orenhancem entofthe old fashioned W indow s calculator. Additionalto calculation
and visualization you can analyze and solve scientific functions and perform linearregression.
Even ifthe W indow conceptm ay notlook advanced, itprovides the big advantage to open sim ilar
w indow s m ultiple tim es and com pare the results as needed. This application requires less than
750 kbyte m em ory and is sm allerthan the w indow s integrated calc.exe.

To use the interpreterDLLin yourow n projects,you can obtain a copy and docum entation ofthis DLL
directly from the author.

Unique features:

 definition and im m ediate calculation offunctions w ith up to 5variables
 solves equations
 function analysis com bined w ith graphic resultpresentation
 param etric sum and productcalculation
 integrated function library
 integrated library forscientific constants
 2D function plots including com plexgraphs
 O penGLaccelerated 3D function plots
 m ultiple plotand analysis w indow s to com pare differentfunction characteristics
 interactive linearregression m odule
 autom ated history
 displays currentm em ory value in separate field
 integrated exam ples
 is handling com plexnum bers
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Installation

System requirem ents:

CPU X86DualCore starting from 1 ,6GHz

Mem ory ( RAM ) 51 2 MB

HDD 3 MB

Graphics Card O penGL2.0 supportrequired

O perating System s W indow s Vista,W indow s 7, W indow s 8 ( 64und 32 Bit)
( XP very lim ited, butw orking)

Fx-Calc requires MicrosoftdotNET version 4.0 and above.
The installation is very sim ple and is done by an autom atic setup routine.

This only requires an adjustm entofthe location - ifatall:
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The setup creates an entry in the start m enu and offers the optionalcreation of a desktop icon. In
addition, the uninstalleris being integrated in the program s section ofthe system controlm enu. Ifno
files foryourow n functions and constants exist, they w illbe created w ith initialcontent. Existing data
from previous versions w ill be m igrated to the new version autom atically.
In addition to the shortcutto the program a further shortcutw illpoint to this docum entation, w hich
therefore is offline available:

Fx-Calc contains a function for autom atic update checking. If a new version is available this
functionality w illoffer a shortcut to dow nload the new version at application closing. This kind of
internetcom m unication is read only, w hich m eans fx-Calc isn’t sending any data from your pc to the
internet.
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Basic concept

Every calculation needs to be typed into the editorfield. fx-Calc calculates yourresults im m ediately
w hile you type. The form atofm athem aticalexpressions is sim ilarto BASIC and the keys do help to
insertfunctions in correctw riting.

In case ofany errors in yourm athem aticalexpression an additionaltextboxbecom es visible and a
m ore specific errorm essage w illbe displayed. Itdisappears autom atically as soon as the expression
isn’tcontaining anym ore errors.

The interpreteris case - sensitive!
By using the keypad you can insertthe correctfunction nam es into the editorfield - so this is justan
inputhelp forthe m athem aticalexpressions in the textfield.
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Short reference table

The follow ing table provides an overview ofinputelem ents:

topic subtopic exam ples com m ents

num bers
sim ple
num bers

1 ; 2,579; 3.1 4256; -
0 ,0 0 1 5

. and , are both used as decim alseparator

scientific
num ber
form at

4e-46,623e-23 e is follow ed by the pow er,basis is 1 0

com plex
num bers

1 +1 i; 0 -4i; 6e-1 2+i8e3;
( 1 2-i3e-5)

com plexnum berin expressions m ustalw ays
contain both elem ents,realand im aginary - if
realorim aginary is 0 then w rite 0 .

operators + 5+3,1 4; 546+3+6 any * / operation w illbe perform ed priorto this

- 5-3,1 4; 546-3-6 any * / operation w illbe perform ed priorto this

* 5* 3,1 4; 546* 3* 6

this operation has priority over+/ -

In the follow ing cases the m ultiplication
operatoris notrequired::
m ultiplication oftw o variables: x* y is the sam e
as xy
a num berand
an opening bracket2,5* ( ... is the sam e as 2,5(
a function 2,5* sin( 30 ) .. is the sam e as
2,4sin( 30 )
a variable 2,5* xis the sam e as 2,5x
an closing and opening bracket..) * ( .. istthe
sam e as ) ( ..

/ 5/ 3,1 4; 546/ 3/ 6 this operation has priority over+/ -

priority
exam ple

4+3* 6= 40
7+1 / 2 = 7.5

3* 6is calculated first, before 4is being added.
division is perform ed priorto add 7

^
x̂ n
4̂3 = 64
5,23 2̂,77= 97.77

for raising a number x to the power of n
( xand n can be integer, double oreven
com plex)

functions
using
functions

sin( 30 ) ; f( x) =sin( x) ;
3 (̂ 1 / 2) ; 4̂2

The both exam ples show how functions have to
be used. Usually itstarts w ith the function
identifierfollow ed by the argum entin brackets.
This is very sim ilarto BASIC syntax. Exceptions
forthis conceptare the pow erfunctions,w hich
can m ake use ofthe pow eroperator"̂ ".

In-build
functions

allin-build functions

ln( x) , exp( x) ,log( x) , x̂ y,sqrt( x) , abs( x) ,fac( x)
( facult) , sin( x) ,cos( x) ,tan( x) , cotan( x) , pi,
arcsin( x) , arccos( x) , arctan( x) , sinh( x) , cosh( x) ,
tanh( x) , Con( i) ; Rec( i) ;



Fx-Calc How -To

8

degree and
radiant

trigonom etric functions

fortrigonom etric functions you can chose the
type ofargum ents,
degree orradiant,by using the radio button in
the upperrightcorner

self
defined

f( x) =sin( x) ;
f( hight) =sqrt( hight* 9,91 )

Any selfdefined function starts w ith f( follow ed
by up to 5param eters, separatoris ","and
finally again a closing bracket, follow ed by "="
and the expression, w hich is m aking use ofthe
param eters.

f( argum ent1 ,..., argum ent5) = expression w ith
argum ent1 ...argum ent5

fx-Calc is recognising the argum ents and
activates the corresponding inputfields
autom atically.

Things to consid er:

 A generalrule is, ifyou are uncertain aboutthe need ofoperators and brackets, use brackets
and operators w here itm akes yourexpression clear.

 - / * hierarchy

 Inputis case sensitive

 Com plexvalues m ustalw ays contain both, realand im aginary part– brackets can help to let
you considerthis, butthey are notrequired)

 This calculatoris very tolerantform issing m ultiplication operators, butusing itis reducing
the chance ofw rong calculation

Simple calculations

Forsim ple calculations, enterthe desired task in the textfield - the calculation is happening w hile
you type. fx-Calc is processing expressions using dash-dothierarchy.

Exam ple:
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O r

You can use the scientific num berform at,exam ple: 5e-5is equalto 0 .0 0 0 0 5.
Furtherm ore fx-Calc is supporting com plexnum bers using the follow ing form at:

r+/ - iz

ris the realpart
z is the im aginary part, plus orm inus in frontofidefines the sign ofz

Exam ples: 4-i1 e-3 or0 +2i

Follow ing you have exam ples forcom plexnum bercalculation:

Fordoing com plexnum bercalculation fx-Calc provides functions to conjugate a com plexnum berand
to calculate the reciproc value ofa com plexnum ber. A typicalexam ple is to calculate the square root
ofa negative num ber:
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Calculation with functions and brackets

The principle is also com pared to sim ple arithm etic operations nothing com plicated or otherw ise.
The functions including required brackets w ill be inserted in the text boxw hen using the
corresponding buttons. The dynam ic m em ory allow s theoretically unlim ited levels ofparentheses in
m athem aticalexpression - w ith today's m em ory sizes, so this shouldn't becom e a lim iting factor in
your w ork w ith fx-Calc. Again the integrated expression testing is m onitoring w hether the num ber of
opening and closing brackets are identical.

Exam ple:

and using the sinus function:

Allim plem ented functions can be found on m ost scientific calculators and by m oving your m ouse
pointer over the function buttons you get hints on the specific function. A specialcase is to calculate
other roots than just square root. The follow ing both exam ples are show ing how this can be sim ply
achieved using the pow erfunction,y x̂. ( exam ples for3rd and 4th root)
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Self defined Functions

Sim ply speaking a function defines how a specific resultcan be derived based on certain param eters
orvariables. These variables can have ow n nam es and fx-Calc can m anage user-defined functions in
it's ow n sm alldatabase. fx-Calc allow s the use ofup to five ofthese variables.
Each variable nam e m uststartw ith a letterand m ustbe differentfrom integrated function nam es,
justlike "sin"or"ln". The variables are autom atically detected as you type theirfunction into the text
field and the corresponding inputfields are activated accordingly and provided w ith the variable
nam e.

Bearing allthis in m ind, a function definition starts alw ays w ith
f(
follow ed by yourvariable nam es, separated by ","like this
f(a1,b2,c3,...
and ofcourse a closing bracketand the form ula itself:
f(a1,b2,c3)= a1 * b2 *c3 ( very sim ple exam ple)

The easiestw ay to getfam iliarw ith this capability is to use som e exam ples:

Allvariable values ( in ourexam ple x1 and x2) can be changed to calculate new function results.
Every Function can be stored in the function database, w hich allow s recalling a function by sim ply
double clicking the desired entry.
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Anotherpossibility in fx-Calc is to recalla history entry:

Im portant: By double clicking the selected item this w illbe pasted into the calculatorim m ediately.
This applies to allthree database w indow s.
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Calculation with memory

fx-Calc supports the extended m anipulation ofthe currentvalue in m em ory based on allfourbasic
calculation operations. The currentm em ory value is displayed in the low errightcornerofthe m ain
w indow . Initially the value is 0 and firstthing this can be changed by using M+ orM- button.

MR recalls the value and inserts itin the editorw indow and MC is clearing the value to 0 .

fx-Calc is perform ing the follow ing m em ory based calculations:

 M+ is adding the resultto m em ory

 M- m em ory m inus result

 M* m em ory tim es result

 M/ m em ory divided by result

Sum and Product

Sum and Productare justslightly m ore com plicated than function definitions.
Apartfrom a function expression sum and products require a startpointand the desired num berof
iterations. W hile this is alm osteasy forsum , itneeds to be considered thata starting point= 0 m ight
notbe very reasonable fora product.
Anotherinteresting pointis to observe how a specific expression behaves and this w ould require the
possibility to letfx-Calc do endless iterations, tilthis is stopped by the user. This can be achieved by
setting the num berofiterations to 0 and pressing the STO P button w heneverthe iteration should be
stopped. Again w e should look atexam ples to understand this in m ore detail:

To sum up allnum berfrom 0 to 1 0 0 you sim ply need the follow ing expression:
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The follow ing exam ple illustrates the use ofa function expression:

X can be setvia the corresponding variable field,w hich again is autom atically activated.
Even ifas w elln is recognised and offered as variable field, any value in this field w illbe ignored and
overw ritten by the values from the expression.
S( 0 ;1 0 0 ;f( n,x) =n/ ( x+n) ) contains the follow ing elem ents:

 S stand forsum ( P forproduct)

 startw ith n from 0

 to 1 0 0

 use the follow ing expression f( n,X) =n/ ( X+n)
As m entioned, this is exactly the sam e forproducts - justuse "P"instead of"S".
Ifthe second param eterin ourexam ple is setto 0 fx-Calc w illrun the sum orthe productuntilthe
STO P button w as pressed by the user.
( ofcourse a m athem aticalexception w ould stop this process as w ell)

Allfourbuttons forsum and productcan be found on the leftuppercornerofthe fx-Calc keypad.

W hile this calculatoris perform ing allcalculations w hile you type,this isn'thappening forsum and
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product. The reason is obvious: the num berofrequired iterations.
Therefore you need to click the green RUN button to getyourcalculation launched.

P rominentexamples forsu m calcu lations are P iand aformu laforP aninistickers:

Pi: S( 0 ;1 0 0 0 ;f( n) =( ( -1 ) n̂/ 4̂n) ( 2/ ( 4n+1 ) +2/ ( 4n+2) +1 / ( 4n+3) ) )
Panini: S( 1 ;640 ;f( n) =640 / n) … fora totalnum berof640 differentstickers

Further functionalities

fx-Calc provides extended capabilities to:

 plotfunctions in 2D and 3D

 solve and analyse functions

 perform linearregression

Each ofthose m odules starts w ith an integrated exam ple, w hich illustrates the param eters and input
form ats perm odule. Allexam ples can be easily changed and applied to yourspecific dem and.

Im portanthint:

Allextended m odules contain integrated m ethods to validate allinputfields on a form . Ifthe form
should contain invalid inputcontent,itdisables allcalculation capabilities and enables them again as
soon as allerrors are corrected. Errors are indicated by:

 red textcolourin textboxes

 an inform ation textin a separate textboxunderneath the function editorfield

Analyse functions

Analysing functions can be tim e consum ing, specifically form ore com plexexpressions. fx-Calc
provides capabilities to look form ultiple zero points and localextrem e values. Allthis is based on
num eric algorithm s,m aking use ofscanning a given intervalforsign changes fora function ora
derivation ofit. This is very flexible and stable - buthas on the otherhand lim itations. So using
reasonable intervalboundaries and param eters is often very im portant. Furtherm ore you should use
the function plotto verify the solution.



Fx-Calc How -To

1 6

Solving equations is very sim ple by justchanging the targetvalue in the solution tab:
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By using the function plottab allresults can be easily verified:

Finally this m odule allow s to calculate the definite integralofan function.
fx-Calc allow s to open m ultiple instances ofthis w indow atthe sam e tim e to com pare different
scenarios.

Tangent calculation

Calculating tangentequations is based on the num ericalcalculation ofthe firstderivate ofgiven
function f( x) ata specific pointx. The starting pointxis usually the average ofthe intervalforthe
function analysis and can be easily changed by adjusting the value in the firsttextbox. For
reasonable results the function needs to be differentiateable.
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Fx-Calc calculates the tangentequation and provides the possibility to transferthe equation directly
to the calculatorw indow to use itforfurtherpurpose. O n top ofthis you can use the “ do next
New ton step” button to perform step w ise New ton iteration. W hile doing so,you can observe how
the tangentis getting closerto the nextsolution forthe given function. In m ostcases the procedure
is fairly quick and in this exam ple ittook only 5steps to getto a close result.
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2D function plots

Function plots allow plotting one orm ultiple functions in one plotarea. fx-Calc is plotting the table
contentand the editorfield content. By using the checkboxes on the bottom ofthe inputw indow it
allow s to selectthe follow ing options:

 plotjustthe editorfunction ( default)

 plotjustallfunctions in table

 plotboth, editorand table function
Using upperand low erlim its forf( x) m ighthelp to visualise functions w ith significantdifferences for

f( x) .
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To change a function orits options click on the function in the table and the inputdialog is
autom atically connected to the currentselection. Any function change oradjustm entofoptions
changes the corresponding table field im m ediately. This m odus is indicated by a changing
background colourand the changing headline on top ofthe editorfield:
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In orderto leave this m odus click on an em pty row in the table.

Anothernew and unique option is to plotfunctions using com plexnum bers. In this case Fx-Calc is
plotting tw o function graphs, one forthe real- and anotherone forthe im aginary partofthe
com plexfunction result.
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fx-Calc allow s to open m ultiple instances ofthis w indow atthe sam e tim e to com pare different
scenarios.
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3D function plots

W ithin this m odule you can visualise 3D function plots forZ = f( x,y) .
O penGLprovides realtim e m anipulation by using the hardw are accelerated graphics interface of
yourPC.

( This w illnotw ork on PC's w ithoutan O penGLdriverinstalled on yourhardw are.)

Sim ilarto 2D plots 3D plotprovides the possibility to setlim its foryourZ - values.
fx-Calc allow s to open m ultiple instances ofthis w indow atthe sam e tim e to com pare different
scenarios.
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W ithin this w indow you can:

- turn the 3D plotw ith yourm ouse by keeping the leftm ouse button pushed
- show this as grid instead ofthe collard surface
- zoom in and out
- sw itch on auto rotation ( m ove)

Linear regression

In statistics, sim ple linearregression is the leastsquares estim atorofa linearregression m odelw ith a
single explanatory variable. In otherw ords, sim ple linearregression fits a straightline through the set
ofn points in such a w ay thatm akes the sum ofsquared residuals ofthe m odel( thatis,vertical
distances betw een the points ofthe data setand the fitted line) as sm allas possible.
As soon as the table contains tw o pairs ofvalues,fx-Calc calculates the linearfunction and is plotting
the result. By using the copy button you can transferthe new function to the calculators editorfield
to use itforcalculations.
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fx-Calc allow s to open m ultiple instances ofthis w indow atthe sam e tim e to com pare different
scenarios.
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Constant values DB

A sm alldatabase allow s storing ofscientific constants. By double clicking a selected entry the
corresponding value w illbe transferred to the editorfield and the database w indow w illbe closed.

This is a m odalw indow and m ustbe closed to follow up w ith fx-Calc.

Few last words...

Firstofall, I'm com ing from Germ any and m usthope m y translation is sufficient- otherw ise letm e
know ;- )

I'd like to ask foryourfeedback, specifically ifyou think som ething could be betteroris going w rong,
this w illhelp m e to im prove the application foryou.

Havefunw ithfx-Calc,
HansJörg ;-)


