
Manual, Release0.4
Markus Nentwig

Pleasecheckalsothehomepageathttp://symaxx.sourceforge.net.It maybemore
up-to-datethanthismanual.

1 What is Symaxx/2?

Symaxx/21 is a graphicalfrontendfor the‘Maxima’ computeralgebrasystem.It
hasno mathematical‘intelligence’of its own, all thework is doneby Maxima.

2 How doesit work?

Figure2 showsanexamplefor aSymaxxobject.It consistsof

� at leastonecommandline:
��������
	���
�����


� at leastoneresultline: ��� ��������� ��� �������
1It is acompleterewrite of ‘Symaxx’.
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Figure1: Screenshot

Figure2: Examplefor Object

� A field containingoptionaltext for documentation

� Theheaderwith auniqueidentifier:
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� Flagsthatindicatethestatus(herenonevisible)

� Someproperties:For example,youcanturnonor off any of thecomponents
on thedisplay.

2.1 The editor

To createanew object,left-click into aclearspace(to deselectacurrentselection)
andpressthe middle mousebutton to createa new objectat the currentmouse
position.

Click on thecommand(which is theupper‘1’). Thecontentsof theCmd-lineat
the lower endof the screenchangeto ‘1’. Enterany Maxima command(3+4).
PresstheRETURNkey. Thecommandchanges.If you click on somethingelse
insteadof pressingRETURN,your changesarediscarded.

Youcanselectmostsubexpressionsandedit themindependently.

Usuallyyoudon’t wantto edit theresult(thelower line).

Symaxxreceivesits inputdatain Maxima’sinternalformat(Lisp-lists).Theeditor
knowsmany commandsandwill displaythemin aconvenientway.

ButSymaxxdoesnotyetincludeagraphicalrepresentationfor all Maxima-commands.
If anunknowncommandis used,Symaxxshowsthecommandin thewayMaxima
storesit (asa functionwith oneor morearguments).Figure3 showsanexample.

Figure3: A commandunknown to Symaxx(For-loop)

Figure4 shows, whatyou will seein theeditor, if you selectthewhole ‘MDO’-
command.

Even if the graphicalrepresentationdiffers from the standardASCII form, you
canstill edit it usingthenormalMaximasyntax. And you canpick out a single
argumentandedit it alone- for example � �"!�$# or % �'& .

However, many commandsareknown to Symaxxalready(figure5).
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Figure4: Thesamecommandasin figure3 in theeditorline

Figure5: Functionswith associatedgraphics

2.2 Command

Theupperline (below ID x) is thecommandthatyou wantMaximato evaluate.
Typeany valid Maxima-command.Justenteringthecommandwill not evaluate
it. For example,putting (*),+ herewill resultin (-).+ appearingin thecommand
line.

A shortcut:Endingacommandwith $ (for example3+4$)will turnoff thedisplay
for theresult.Enteringa ; (3+4;)will turn it onagain.2

2.3 Result

As soonasyou run a commandthroughMaxima(by hitting the#Eval# buttonor
CTRL-Space),all commandlinesareevaluatedandthe resultsupdated.For the
(-).+ -command,this will resultin / in theresults-field.

2The$ or ; is strippedawayat themomentthereturn-key is pressed.It is notstored.Instead,a
flag is set/ cleared.
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You can(but shouldnot) edit theresultinsteadof thecommand.Sincelife often
involvesa lot of trial-and-error, it maybeusefulto ‘override’a resultsometimes.
If you do this, a flag is set (seesection2.10, the backgroundturns red). This
resultwill NOT be updatedanymore, if you hit the #Eval#-button. To turn the
behaviour back to normal, edit the previous command3 or clear the flag in the
‘Properties’-dialog(seesection2.12).

2.4 Second/ third / ... command

An objectcancontainany numberof commandsandresults.

To add a new command,selectthe whole (!) result line and pressthe middle
mousebuttonor Alt-n. Referto thepreviousresultby using% (i.e. %/2+1).Also,
the%TH() functionallowsto accessearlierresults(i.e. %TH(2)- theresultbefore
%)4

2.5 Modifying parts of a result5

Oneof themostpowerful, versatile(but also‘dangerous’)capabilitiesof Symaxx
is to manipulatesubexpressions.For example6, assumeyou wantto replacethe 

in �0�1	��2
�� with 3 � .

First entera command�0�1	4��
��65 Evaluateit. Click on the 
 in the resultandpress
Alt-n or the middle mousebutton. A new commandappears,connectedwith a
line to the ‘x’ (figure6). This is calleda modifier. Themodifier ‘%’ will replace
the‘x’ by its previousvalue(which is again‘x’ - it doesnothing- yet).

Click on themodifierandreplaceit with 7 � . Evaluateagain(figure7.

You will note, that a new commandline hasbeeninsertedat the sameinstant,
whenthenew modifierwascreated.

Theinternallogic of Symaxxworksasfollows:

� Sortall modifiersaccordingto ‘depth’
3You don’t have to changeit. JustselectthecommandandpressRETURNin theentryline.
4The%TH functionis emulatedby Symaxx.
5Note: This is an ‘advanced’feature,usefulbut not essential.In fact, if you canavoid to use

it, somuchthebetter.
6Obviously, AT(sin(x),x=2*x) will producethesameresultfor this simpleexample.
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Figure6: Manipulatingasubexpression

Figure7: ManipulatingsubexpressionsII

� Apply all modifiers,startwith theinnermostmodifier(only substitution,no
evaluation)

� Apply thenext command(which is treatedastop-level modifier)

� Evaluate

I suggestto usethis featureonly, if thereis no easierway to get thesameresult
usingRATSUBST, AT or PICKAPART.

Why dangerous?Becauseif thestructureof theoriginalexpressionchanges,your
programmedmanipulationswill mostprobablynotdowhatyouexpectedthemto.
In thebestcasetherewill beanerrormessagesaying’INPART fell off end’. In
theworstcase,you’ll haveanerrorin thecalculation,that’shardto find.
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2.6 Documentation

2.6.1 Standard documentationline

Eachobjecthasoneline at its bottom,which servesonly for documentationpur-
poses. If the screengetsclutteredby too muchdocumentation,it may help to
turn off thedoc-displayfor someobjects7 (seesection2.11). Linebreakscanbe
insertedwith CTRL-Return.

2.6.2 Documentationwithin a Maxima expression

Longerdocumentationcanbeincludedasanormalmathematicalobject:

EPSpicturescan be includedby writing EPS(“filename”,Scale). “Scale” will
usuallybe“1”.

Pleasenote,thatMaximadoesnotrecognizethe“EPS” function.Therefore,Max-
imaevaulationdoesnotchangeanEPSstatement,aslongastheargumentscannot
besimplified(string,number).

Similar functionsareprovidedto write text blocksandheadings:Thoseare

� TEXT(“Text”)

� HEADING1(“Text”)

� HEADING2(“Text”)

� HEADING3(“Text”)

“Text” mustbeastringor number. Anythingelsewill notbeaccepted.

Thecontentsof a TEXT() statementareline-wrappedin Symaxx.

To separateseveralparagraphs,useYLIST(TEXT(“...”),TEXT(“...”),...)
7Thedocumentationwill bestored,soyou canturn it on later.
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2.7 Headerand unique identifier

If you want to refer to the resultof oneof your calculationslater, you needthe
ID numberof theresult.For theexamplegivenin figure2, you couldreferto the
resultof theintegrationby writing REF[1]. Notethecapitallettersandthesquare
brackets! (REFis anarray).

For example,REF[1]+1resultsin � ) �8� �9�:���;� ��� �9� �<� .
As shown in figure8, thedependency is representedby anarrow.

Figure8: Exampleon referencing

Therearesomethingsto considerwhenreferringto some‘thing’:

� ‘REF[1]’ is thecorrectandonly way to usereferences.

� ‘REF[n]’, wheren is not a number(but a variable,equationor whatever),
will NOT work reliably.

� ‘REF[1]:=something’is abadidea.Theresultsareunpredictable.

� ‘REF[1,n]’ doesn’t work (yet). Write REF[1][n] instead.

2.8 EPSfile8

You may includeoneEPS-filein each‘thing’. It will be shown betweenresult
anddoc-line. Usethis for whatever you like (maybedocumentation?).Its main
purposeis to include(gnu)plotscreatedby thecommand.

8This featurerequires,thatnetpbmis installed.
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Enterthefilenamein the‘properties’-dialog(seesection2.12).

TheEPS-fileis not includedin the.mth-filecreatedby Symaxx.Soif youarchive
your calculation,make surethat the imagesarestored,too (not necessary, if the
picturesarecreatedby Symaxx- for exampleplots).

An alternative way is to write EPS(“filename”,scale),which will show theimage
givenby filename9 .

2.9 Editor commands

� Createanew ‘object’ with themiddlemousebutton(at themouseposition)
or CTRL-N (below thelastnew expression).

� Createa new ‘object’ usingthe contentsof the ‘Command’entry field by
pressingCTRL-r (at thecurrentmouseposition).

� Createa ‘link’ to the ‘Result’ subexpressionselectedby pressingSHIFT-
CTRL-R.10

2.10 Flags

Objects,commands/ modifiersandcommand/ result lines canhave associated
properties.Most of themareaccessedthroughthe‘properties’-dialog.

The‘header’-lineshows theID andsomeflagsaffectingthewholeobject.Those
are

� This shows, that the result is not up-to-dateanymore. Press
#Eval#to clearit. If it doesnotgoaway, thereis anerrorin yourcalculation.
NOTE: This is obsolete.The box hasbeenreplacedby a redbar on the
left of the object.

9The EPS-commandwill just behave like any other symbol. A possible,if weird, way to
(ab)usethis featureis to calculatewith pictures- try addingapples,it’s fun :-)

10This only workson results!Also, if thestructureof thesourceexpressionchanges,the‘link’
will probablynotdo whatyou expected.Thiscommandhasaninherent‘quick-and-dirty’-nature.
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� This resultcannotbecalculated,becausethereis a
circularreferenceinvolvedin its evaluation11.

� Thecommandwill beevaluatedbefore anyother evalua-
tion12For example,turningacommand%ENUMER:TRUE into adefinition
will allow theconstant%E (2.71...) to beconvertedto a float number(By
default,Maximawon’t giveyoua numericalresult,if thereis a %Ein your
expression).

� The commandwill be evaluatedeachtime you load the
.mth-file. This is intendedto regenerateplotsasEPS-file.

� The commandwill not be evaluated.Useful to turn off ob-
jects,whichproduceerrors.

2.11 Properties

Each‘object’ hassomeassociatedproperties.

� You canturn on or off any of the graphicalelements.Usethis to reduce
screenclutter.

� Show alsoon interfacepage:If this is set,your expressionappearsalsoon
the‘interfacepage’- seesection2.13.

� Function/variabledefinition:Hereyoucanturnyourexpressioninto a ‘def-
inition’ (seesection2.10).

� Eval repeatedly:When you hit the #Eval#-button, eachcommandis run
throughMaxima wrappedin ev(YourCommand).Settingthe EVAL flag
turnsthis to ev(YourCommand,eval). Seesection3.1.

� Eval numeric:Sameasev(YourCommand,numer).This will givea numer-
ical result,if possible.

11Note: This doesnot necessarilymean,thatthis ‘thing’ is within a loop of circularreferences
12Of course,if you have severaldefinitions,oneof themhasto befirst. Do your calculationin

away, thattheorderof definitionsdoesnotmatter.
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� Do NOT evaluate: This is the flag alreadyexplainedin section2.3. You
canalsousethis to temporarilydisablea commandthatproducesanerror
or needsa lot of processingtime.

� ‘Refs in eval’: Put herea list of IDs (separatedby a colon), for example
‘42,24’. The referencedexpressionswill be includedin the evaluationin
the form ev(YourCommand,REF[42],REF[24]).Use this for substitution,
maybesettheEVAL-switch.

� ‘GenerateTEX-output,if possible:’Settingthis switchwill createa bitmap
representationfor the outputusingTEX. You canscaleit to (almost)any
size.It is printedaspostscript,notasbitmap.

� Picture:Pathto anEPS-file.You canenter

– ‘MyFile.eps’ - this file mustbe in theplacewhereyou storethe .mth
file or whereyoustartedSymaxxfrom (asobtainedby ‘pwd’)

– ‘MyDir1/MyDir2/MyFile.eps’ - relative path. ‘MyDir1’ must be in
theplacewhereyou storethe .mth file or whereyou startedSymaxx
from.

– ‘/home/MyName/’- absolutepathstartingwith /

� Scale:Changessize. Thepictureis printedaspostscript,so theresolution
on theprinteris betterthanon thescreen.

2.12 ‘Pr operties’ dialog

Right-clickany ‘thing’ andthe‘Properties’-dialogpopsup.

Right now, you have to presstheENTER-buttonanytime you have enteredsome
new text anywhere,otherwisethechangeis notaccepted.

2.13 Interface page

If you have a hugecalculationand want to run it several times (changingjust
someparameters),you canusethe ‘Interfacepage’ to get rid of screenclutter.
Setthe‘Also displayon interfacepage’-flagfor all theexpressionsthatyou want
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to changeor readoff. Pressthe ‘Disp’-button. Everythingelsedisappears(press
‘Disp’ againturnsbackto normal).This is the’Interfacepage‘.Notethatyoucan
move any‘thing’ to a new location,without changingthepositionon theoriginal
page.

2.14 Printing

You canprint out your calculationinto a postscriptfile (use‘ghostview’ or send
it to the printer by hand). The printedpageshows exactly what you seeon the
screen. GraphicsareembeddedasEPS-files,so the printing quality will be as
goodasthe original EPSfile. The outputfile is always‘output.ps’ in the same
directoryasthe.mth-file(or, if youdidn’t saveyet,thedirectorywhereyoustarted
Symaxx).

2.15 Units

Symaxxsupportscalculationwith units as an additionalfeature. If the option
‘Units’ is not set in the ‘Maxima’ menu,thereareno changesagainststandard
Maxima.

SettingtheUnits-switchwill

� Loadthe‘SymaxxUnits.mc’module.This is a modified‘units.mc’-file (lo-
catedin Maxima’s ‘share’folder).

� highlightknown unitsusingbluecolour

� replacetheMaximanameof someunits (NEWTON, JOULE,WATT etc.)
with a typicalabbreviation (N,J,W).

� ProvidethefunctionsConvertUnit(Expr,Unit) andConvertUnitNumer(Expr,Unit).

How to useunits:

� Enteryournumbersin whateverunit is convenient(10*FOOT+1*METER+3*INCH)13

13Pleasenotethat all units nameshave to be typedin uppercase.Unit namesareno built-in
expressions.Seesection3.7.
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� Uponevaluationall unitsarereducedto SI-units. If a conversionrequires
severalsteps,it is necessaryto settheEVAL switchof theexpressionor use
anextraev(...,eval).

� Convertyourresultstowhateverunit yourequirebyusingConvertUnit(Expr,’Unit) 14.
Thefunctionwill

– DivideExprby Unit

– Try to simplify (cancelunits)

– ConvertUnitNumerwill evaluatenumericallyat this point15

– Multiply againwith Unit

Typically thereare several ways to write a physicalunit (for example: 1 W=1
VA=Nm/s). The alternative would be to useonly threebaseunits (for example
by usingonly meter, second,kilogramm,which is very unpracticalwhentalking
aboutvolts andamperes).

Figure9 showsanexamplefor acalculationwith units.

3 Symaxx-Cookbook

HereI’ ll givesomeexamplesfor commontasks.

3.1 Substituting values

Often,you have to replaceonevariableby somethingelse:

� Anothervariable

� An expression

� A numericalvalue
14Pleaserememberto quotetheunit, asin ConvertUnit(FOOT,’METER).
15Numericalevaluationwasturnedinto anown function,becausea targetunit, which is com-

posedof several ‘baseunits’ (for exampleNewton, Joule),will be reducedto baseunitsagainat
thenext evaluation.
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Figure9: Calculationwith units

For example,I’ ll replace&>= % =�? and @ in !BA �C A D by &E&>= %B% =F?6? and @"@ , respectively.

Oneway to do this in Maximais to write

ev((a*b)/(c*d),a=aa,b=bb,c=cc,d=dd)

Theimplementationof thisstatementin Symaxxis shown in figure10. I haveput
threex=y-linesinto a list to demonstrateit with andwithoutusinga list.

The referencesto ID 8 and ID 10 aredonein the ‘Properties’dialog (seealso
section2.11),in the‘Refs in eval’ field. Of course,you couldalsowrite

ev(REF[7],REF[8],REF[10])

asacommandin ID 11.

Sometimesit is necessaryto settheEVAL-flag. Maximawill thentry thesubsti-
tution linesfor any numberof times,until theresultdoesnotchangeanymore.

Figure11 shows this situation.Theoriginal expressionis & , thesubstitutionsareGIH ( and & H �0�1	�� G � . Thelist of referencesis ‘4,5‘.
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Figure10: Replacingonevariableby another

Figure11: Examplefor EVAL-flag

� In ID 6, thefirst substitutiondoesnot match,only thesecondsubstitution
turns & to JLK M � G �65

� In ID 7, theEVAL flag is set,thesubstitutionsarerepeated.

Not shown in thepicture:SettingtheNUMER flag in ID 6 resultsin 0.14112...

3.2 Pattern matching

Often it’ s useful to usepatternmatchingto transformexpressionsor pick out
pieces(for exampleto find coefficientsof thepowersof avariable).Hereis avery
simpleexample:

15



BLOCK(

MATCHDECLARE(Amp,TRUE,Freq,TRUE)

,DEFMATCH(FreqAndAmp,Amp*SIN(Freq)))

This pieceof codeshouldbe usedasa definition or within a block. It createsa
matchingprogram‘FreqAndAmp(expr)’.

The ‘MATCHDECLARE’ statementtells Maxima that the variables‘Amp’ and
‘Freq’ in the following DEFMATCH will matchanything. TRUE could be re-
placedwith a restriction.

TheDEFMATCH statementdefinesanew rulecalled‘FreqAndAmp’,whichwill
matchanexpression&ONP�0�1	�� % � andreturna list QSRUTWV H &>=�XOY[ZL\ H %^] .
Figure12shows thesame.Figure13 demonstrates,how to useit.

Figure12: Patternmatchingexample:Definingtherule

Figure13: Patternmatchingexample:Usingtherule

Hereis anotherexample.It createsa matchingprogram‘osz(expr,var)’.

BLOCK(

MATCHDECLARE(a,FREEOF(x),b,FREEOF(x),c,FREEOF(x)),

DEFMATCH(osz,a*SIN(b*x+c),x))

TheFREEOFstatementrequiresthattheexpressionsa,bandc do not includethe
variablex.
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Thevariablename‘x’ is usedonly within thedefinition: Specifythevariableyou
wantto usefor ‘x’ asasecondargumentto thematchingprogram(figure14).

Figure14: Patternmatchingexample2

3.3 Using assumptionsto prevent Maxima fr om asking ques-
tions

If Maximaneedsto know something,it will ask.This is notsupportedin Symaxx,
which will abortwhenit encountersany sort of questionfrom Maxima. In this
case,you have to give the answerin advance. Checkthe log to find out, what
Maxima wantsto know. Thencreatea new ‘assume’-statementandturn it into
a definition. Figure 15 givesan examplefor an integration,which requiresan
assumption.

Figure15: Examplefor ‘assume’-statement

If youdon’t like the‘global’ assumption,try thesolutionin figure16.
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Figure16: Anotherway to usethe´assume’-statement

3.4 ‘Pickapart’ complicatedexpressions

The ‘pickapart’ commandwill split up an expressioninto several expressions.
Maxima createsadditionallabelsinternally, but Symaxxreturnsa list with two
elements:

� Theresultof the‘pickapart’-command

� A list of equationswith thecontentsof all E-labels.

Figure17showsanexample.

Figure17: Pickapartandhow to reassembleits output

3.5 ‘Instant solve’ an expression

Thereis a built-in maximaprogram,which will try to solve an equationfor an
arbitrarysubexpression. This function is invoked throughthe F10 key. It will
createa new thing.
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It will substitutethe subexpressionyou have highlightedwith a temporaryvari-
able. It solvesfor that temporaryvariableandresubstitutesthe original expres-
sion. Often it givesusefulresults,but sometimesthevariableor expressionyou
areinterestedin remainonbothsidesof theequation.

Figure18showsanexample.Theequation���
	4� 3_*)a` � Hcb is solvedfor z, 3 _�)a` ,
3 _ , 
 and G .

Figure18: Instantsolveexample

3.6 Usingpiecewise-linearapproximations

The predefinedfunction LinInterp(x,PtList)givesa piecewise linearapproxima-
tion throughthepointsin PtList. A demonstrationcanbefoundin

/Demo/LinInterpDemo.mth.

Figure19showsaplot for LinInterp(x,[[0,0],[1,1],[2,4],[3,9],[4,16]]).

3.7 The meaningof uppercaseand lowercasein Maxima16

d For built-in expressions, Maxima will automaticallyconvert to uppercase.
‘sin(x)’,‘Sin(x)’ and‘sIn(x)’ areidentical. Samefor %PI and%pi, %i and
%I etc.

d For any other expression, Maxima is casesensitive. MyFunc(x) andmy-
func(x)aretwo completelyseparatefunctions.

16Symaxxdoesnot alterMaxima’sbehaviour in any way regardingupperandlowercase.
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Figure19: Piecewiselinearapproximationof 
 �

3.8 Picking out subexpressionswith INPART

Whenyouholddown theleft mousebuttononany subexpression,thetitle line will
show: INPART andthena seriesof numbers.Thenumbersarewhatyou would
haveto giveto theINPART functionasargumentsto pickoutthatsubexpression17.

Thereis a hiddentrap,but you’ll have to try hardto fall into it: By default,Max-
ima rearrangesthings(sums,products)usingthedefault sortingrule (first z, then
y, thenx...). This mixesup subexpressions,the ‘Path’ to the wantedsubexpres-
sionmaynolongerbecorrect.Sometimesyou’ll haveto avoid thisby temporarily
turningoff simplification,asin BLOCK([simp:off],INPART(MyFun(a+m+n+b),1,4)).
This gives‘b’ asa result. If your expressionhasbeenrun throughthesimplifier
beforeyou got your INPART ‘Path’ (as is usually the case),you don’t have to
worry aboutthis problem. This only occurs,whenusingINPART on anexpres-
sionenteredin thesameline.

17If you click on thetoplevel expression,theline will only show INPART, which is logical: If
you usethe INPART functionon an expressionwith no otherargument,it will returnthe whole
expression.
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3.9 Using the YLIST function to enter lists

WhenSymaxxencountersanYLIST function,it will displaytheargumentsstacked
ontopof eachother. Figureshows,how it looks.YLIST(1,2,3,4)returns[1,2,3,4]
aftertheevaluation.

It is intendedfor enteringlists (asanalternative way of writing [...]). Seefigure
20.

Figure20: TheYLIST-command

3.10 Debugging

Thereis no supportfor theMaxima-debugger. My recommendationis to opena
normalMaximasessionanddebug functionsthere.

A major problemis that the output from the print-commandis not visible any-
where.A possibleway to obtaindebug info is to usetheLDISPLAY command,
which will createan intermediatelabel for its argument. Thoselabelsare then
collectedinto a list (seesection3.4for informationon intermediatelabels).

Hereis anexample(from theMaximamanual,section‘ProgramFlow’):

FORA:-3 THRU 26 STEP7 DO LDISPLAY(A)

It will createthis output:

[DONE,[E6= (A = 25),E5= (A = 18),E4= (A = 11),E3= (A = 4),E2= (A = -3)]]
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4 Keyshortcuts

� In any text entryfield:

– CTRL-Ccopiestext to thebuffer,

– CTRL-X cutsit.

– CTRL-V pastesthecontentsof thebuffer.

� In thecommandentryfield:

– Shift-returnprocessestheinput line andevaluates

– ALT-r insertsREF[],

– ALT-p inserts%pi,

– ALT-i inserts%i.

� Ctrl-returncreatesa line breakin thedocumentationentryline.

� Ctrl-r createsa new ‘thing’ at the mouselocationwith the contentsof the
editorline.

� Ctrl-spaceevaluates.

� Someothershortcutsareshown in themenus.

5 ‘Features’

Symaxxcontainsa coupleof add-ons,thatprovide new commandsandfunction-
ality. Any ‘feature’hasto beturnedonbeforeit canbeused,to avoid wastingtoo
muchcomputationpoweron loadingunneededmodules.

5.1 Units

This includesa slightly modified /share/units.mcfile. Many commonunits are
recognizedanddrawn in blue. For example,typing CENTIMETERwill show a
blue‘cm’.
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5.2 Selection

Theideaof ‘selecting’subexpressionsis to protectthemagainstany furtherma-
nipulation.Thereis acustom-built ‘simplifier’, thatwill mergethesumor product
of two ‘selected’expressions,if they areselectedinto the same‘group’ andthe
’SELSIMP’ flag is set.

(docnotyet written, turnon andright-click acommandline)

Note: Theimplementationis not fully complete.It’ s usefulsometimes,but there
aresomeopenissues.

5.3 Gnuplot

Symaxxprovidesasimpleinterfaceto createtwo-dimensional‘gnuplots’. This is
donein two steps.

� First a ‘curve’ is generatedfrom a givenfunction,a variableandrangeand
nr. of points,a title, andaconnectionstyle.
This createsa dataobject,which is shown as#PLOT#, or on closerexami-
nationasSYMAXX_GNUPLOT_DATA(...).
This is donein the‘Properties’dialog,section‘Line’ - ‘Gnuplot-curve’.
Thefunctioncanbea list with two elements,which resultsin a parametric
plot (for example[sin(x),cos(x)]resultsin acircle).

� Thenoneor morecurves(combineseveral#PLOT# objectsinto a list) are
plottedinto an EPSfile. Someoptions(axeslabels,scale,grid,...) canbe
sethere.
Look under‘Properties’,section‘Line’-‘Gnuplot-diagram’.

� Bothstepscanbedonein oneline.

� Example:

– Entera function 
 �
– In ‘Properties’,’Line’, ‘Gnuplot-curve’, setthevariableto ‘x’, ‘Min’

to ‘-1’, ‘Max’ to ‘1’, ‘Nr. Points’to ‘101’.
Enable‘CreateGnuplotdata’.

– In ‘Properties’,’Line’, ‘Gnuplot-diagram’,enable‘Createplot from
data’.
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5.4 Format

This includesthe ‘format’ package,which doesnot comewith Maxima. For
example,FORMAT(expr,%POLY(x)) will rearrangeexpr asa polynomial in x.
*Very* useful.

Original file from http://math.nist.gov/~BMill er/computer-algebra/(documenta-
tion there).

Important:It is necessaryto run

symaxx-compile

from thecommandline beforeusingit - this will compiletheneededLISP files.
This can even be done,while a Symaxx-sessionis alreadyrunning. You need
write accessto theSymaxxinstallationfolder.

6 Miscellaneous

6.1 Odd behaviour of selectionin editor

In somesituations,you cannotselectthenumeratorof a fraction. This happens,
whenMaximareturns
 �Ee , which is drawn as

�
3Bf . Simply edit thewholeexpres-

sion‘1/x^n’.

In a derivation, the order M appearsin both numeratoranddenominator: g f�h�i 36jg 3 f .
Whenyou click on then in thedenominator, then in thenumeratorgetsselected
instead.This is nota bug, it’ sa feature...(Both mustbethesame,anyway).

6.2 Err or in evaluation

If Maximaabortswith anerror, the‘Log’ buttonwill light up. Youcanhavealook
at thetranscript.It helpsto find out thereasonfor theerror(hint: startlooking at
theend).Sometimesthebuttondoesnot light up,eventhoughanerroroccured.

If you entera syntacticallyinvalid expressionlike ‘1+’ 18, Symaxxwill refuseto
storeit. Eithercorrectit or discardit by selectinganything.

18Non-matchingbracketsis a typical example
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6.3 Killing Maxima / consoleinterrupts

SometimesMaximagetsstuck.Usuallyacalculationtakestoomuchtime. In this
caseSymaxxhangs.

After onesecond,a ‘Stop’-buttonappears.Click it andMaximawill bekilled.

If this doesn’t work for any reason,kill the ‘saved_maxima’-processwith ‘kill
-9’19. Symaxxwill then recover. You canalso pressCTRL-C on the console,
whereyou have startedSymaxx. This will kill Maxima, if Maxima is running.
Otherwise,it doesthe sameas the ‘quit’-function (it will ask, if you have not
saved).

6.4 Fixing the ‘tex’ function

(Not implementedanymore- obsolete)

Symaxxrequiresthe Maxima ‘tex()’ commandto producehigh-qualityoutput.
The lisp-file hasto be installedmanually, althoughit comeswith the Maxima
source:

cd /usr/src/packages/SOURCES/Maxima/maxima-5.x(or wherever your Maxima
sourceis located)

cpsrc/mactex.lisp(wherever your Maximais installed)/maxima-5.x/src/

Otherwise,settingthe‘GenerateTEX-output’ flag will haveno effect.

Youcancheckthe‘tex’ functionby running‘maxima’ byhandandtyping‘tex(3*4)’.
If youdon’t getanerrormessage,it works.

6.5 Avoiding tr ouble

Therearesomethingsto remember:

� You canentercommandsin a way theMaximaparserwould not allow (for
exampleby modifying theNIL in figure3). Maximais not foolproof. Nei-
theris Symaxx.

19Dependingon youroperatingsystem,a ‘killall saved_maxima’will achievethis.
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� Symaxxcannothandle‘Rational’ expressionsin CRE form (seeMaxima
manual,section‘Polynomials’. They areconvertedto normal form auto-
matically20. For example,RAT(3) will result in the same‘3’ that you get
whenyou just type‘3’. (Maxima-internally, they arenot thesame).

� In my experience,Symaxxis alreadyquitesafe.But save oftenandunder
differentfile names.

� Systemsecurity:Whena .mth-fileSymaxxis loaded,it is executedasperl-
code21. By manipulatinga.mth-file,any commandcouldbeexecutedatthis
time. Therisk is aboutthesameasif you compileotherpeople’s code(for
example,a ./configure-scripthasthesame‘power’.)

6.6 Preferences

The file ‘Symaxx2/Preferences.pm’containsmany settings(for exampledefault
window and font size,whereto find documentation,...).The administratorcan
edit them.

� Executablepaths:Hereyou canseta commandor a full pathfor Netscape,
AcroreadandMaxima. A list of programsis givenfor the.pdf viewer and
the.html browser. Thefirst entry thatcanbefoundwill beexecutedwhen
youopenthemanualor help. If youusetheMaximadocumentationa lot, I
recommendto changeit to ‘lynx’ (fastandsmall).

� Do not round: By default, Symaxxwill chopoff a singletrailing digit, if
thereareat least6 ’0’s in front22. Thiscanbeturnedoff with this switch.

� Fontsize:Setwhatever is convenientfor you. Somefont sizeswork better
thanothers.

� Papergeometryfor postscriptoutput:If youareusingnon-A4paper, change
thesesettings.

� Watchdogenabled:If youhaveasmallmachine(slow andnotenoughmem-
ory), you canturnoff the’Watchdog’to preserve resources.

20Conversionis donewith the‘totaldisrep’functionon any datahandedbackto Symaxx.
21I couldfix this if I’ d write anown parserfor ‘.mth’ files. Thepresentsolutionwill probably

befaster, though.
22This doesnotaffect theaccuracy of thecalculationitself, only thedisplaydatais rounded.
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6.7 Installation instructions

Startingwith thearchiveSymaxx_something_tar.gz,doa

gzip -dcSymaxx_something_tar.gz| tar -cvf -

cdSymaxx2

symaxx

This is all aslongasthenecessaryprogramsareinstalled(section8).

If perl is not in /usr/bin,you’ll have to changethefirst line of thefiles ‘symaxx’
and‘Symaxx2/Watchdog’to the locationon your system,asfound by ‘whereis
perl’.

6.8 Installing Tk

Do a

gzip -dcTk800.022.tar.gz| tar -xvf -

cdTk800.022

perl Makefile.PL

make

make test(optional)

make install

if youdon’t have rootaccess,use

perl Makefile.PLLIB=/home/(placeto install) or

perl Makefile.PLPREFIX=/home/(placeto install).

make;make install

Find the locationof thefolder ‘Tk’ in thefolder you gave asargumentto LIB or
PREFIX.Now you’ll haveto changethefirst line in ‘symaxx’ and‘Symaxx2/Watchdog’
to includetheTk library. Appenda

-I /home/(whereyou installedTk)/ (Thefolder thatcontainsTk)

asin

#!/usr/bin/perl-w -I /home/somewhere/
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7 Conventions/ differ encesto standard Maxima

� no labelsC\d+. D\d+

� E-labelsE\d+arehandledautomatically:seesection3.4

� SymaxxWorkDir containsworkingdirectory

� SymaxxFileNamecontainsnameof currentfile without.mth-extension.scon-
cat(SymaxxWorkDir,SymaxxFileName,”.mth”)will givethefull pathof the
Symaxxfile.

� SymaxxTmpDircontainsthenameof thetemporarydirectory. Thecontents
will bedeleted,whenSymaxxends.

� REFASCII\d+ : reservedword (\d+: oneor moredigits)

� REFINRES\d+: reservedword

� REF[\d+]: Referenceto ID \d+

� totaldisrep(expr) is doneafter eachevaluation. Symaxxcan’t handleex-
pressionsin (internal)CREform.

� Thefunctiongnuplot(fun,var,[min,max],pts,”file.eps”)will generateapostscript
plot in thecurrentworkingdirectory.

� ThefunctionLinInterp(var,PtList)will calculatea piecewiselinearapprox-
imationof PtList - seesection3.6.

� ThefunctionInstantSolve(Expr,Subexpr)will try to solveExprfor Subexpr.

� Thefunctionlog10(x)is definedaslog(x)/log(10).It will return k ��l �$# ��
�� .
� YLIST(): Seesection3.9.

� ErrorReporter():reservedfunction

�nm e ��
�� is drawn as m ��
�� e . For example,�0�1	 � ��
�� is drawn as �0�1	��2
�� � . Please
don’t mix this upwith JLK M ��
 � � !

� A globaldefinition‘simp:off ’ will notwork. Usetheflag in the‘properties’
dialogor write BLOCK([simp:off],YourExpression)instead.

� Reservednames:All words,thatstartwith SYMAXX.
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8 Systemrequirements

You’ll need

� Unix - I useLinux

� perl - I am using‘perl, version5.005_03built for i586-linux’, checkwith
‘perl -v’. Downloadfrom ‘cpan.org’, shouldcomewith your OSdistribu-
tion.

� maxima- checkwith ‘maxima’ (I use5.5beta,sometimes5.4). Download
from http://www.ma.utexas.edu/users/wfs/maxima.html

� perl/Tk - I amusingversion‘800.014’and’800.022’. Checkwith ‘widget’
- Help - About. Downloadfrom ‘http://www.cpan.org/authors/id/N/NI/NI-
S/Tk800.022.tar.gz‘ (Or install from your Linux distribution).

� netpbm- testwith ‘pstopnm’- downloadfrom‘http://sourceforge.net/projects/netpbm’
(Or install from yourLinux distribution)23.

� TEX andxdvi anddvips(comeswith aLATEXdistribution)24

� A lot of memory(64 MB are recommendedand sufficient). Don’t even
think aboutrunningSymaxxon yourPDA.

9 Contact

nentwig@users.sourceforge.net

23Symaxxrunswithout this,but no EPSgraphicinclusionandno TEX output
24SymaxxrunswithoutTEX, but thereis no ‘pretty’ TEX output
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