fManuaI, Releasd).4

Markus Nentwig

Pleasecheckalsothe homepageat http://symaxx.sourcefge.net.t maybemore
up-to-datehanthis manual.

1 What is Symaxx/2?

Symaxx/2 is a graphicalfrontendfor the ‘Maxima’ computeralgebrasystem.It
hasno mathematicalintelligence’ of its own, all thework is doneby Maxima.

2 How doesit work?
Figure2 shavs anexamplefor a Symaxxobject. It consistof

e atleastonecommandine: [Zsin(z)d z

e atleastoneresultline: cos(1) — cos(2)

11t is acompleterewrite of ‘Symaxx’.
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Figure2: Examplefor Object

e A field containingoptionaltext for documentation

D1

e Theheademwith auniqueidentifier:



e Flagsthatindicatethe status(herenonevisible)

e Somepropertiesior example,youcanturnonor off any of thecomponents
onthedisplay

2.1 The editor

To createanew object,left-click into aclearspacgto deselect currentselection)
and pressthe middle mousebutton to createa new objectat the currentmouse
position.

Click onthecommandwhichis theupper‘l’). The contentsof the Cmd-lineat
the lower end of the screenchangeto ‘1’. Enterary Maxima command(3+4).
Presshe RETURNkey. Thecommandchangeslf you click on somethingelse
insteadof pressingRETURN, your changesrediscarded.

You canselectmostsubepressionsandedit themindependently
Usuallyyoudon't wantto edittheresult(thelowerline).

Symaxxrecevesits inputdatain Maxima’'sinternalformat(Lisp-lists). Theeditor
knows mary commandsandwill displaythemin a corvenientway.

But Symaxxdoesnotyetincludeagraphicarepresentatiofor all Maxima-commands.
If anunknovn commands used Symaxxshavsthecommandn theway Maxima
storedt (asafunctionwith oneor morearguments) Figure3 shovs anexample.

MDm[x,a,ﬂ,NIL,b,NIL,z:z*a,]

10
DONE

Figure3: A commandunknonvn to Symaxx(For-loop)

Figure4 shavs, whatyou will seein the editor, if you selectthe whole ‘MDO’-
command.

Evenif the graphicalrepresentatiomiffers from the standardASCIl form, you
canstill editit usingthe normalMaximasyntax. And you canpick out a single
argumentandeditit alone- for example”l‘—oa orb— a.

However, mary commandsre known to Symaxxalready(figure5).
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Figure5: Functionswith associategraphics

2.2 Command

The upperline (belov ID x) is the commandhat you want Maximato evaluate.
Type ary valid Maxima-commandJustenteringthe commandwill not evaluate
it. For example,putting3 + 4 herewill resultin 3 + 4 appearingn thecommand
line.

A shortcut:Endingacommandvith $ (for example3+4$)will turnoff thedisplay
for theresult.Enteringa; (3+4;)will turnit onagain?

2.3 Result

As soonasyou run acommandhroughMaxima (by hitting the #Eval# buttonor
CTRL-Space)all commandines are evaluatedandthe resultsupdated.For the
3 + 4-commandthis will resultin 7 in theresults-field.

2The$ or ; is strippedaway atthe momentthe return-ley is pressedit is not stored.Insteada
flagis set/ cleared.



You can(but shouldnot) edit the resultinsteadof the command.Sincelife often
involvesalot of trial-and-erroyit maybeusefulto ‘override’ aresultsometimes.
If you do this, a flag is set(seesection2.10, the backgroundiurnsred). This
resultwill NOT be updatedanymore,if you hit the #Eval#-tutton. To turn the
behaiour backto normal, edit the previous command or clearthe flag in the
‘Properties’-dialogseesection2.12).

2.4 Second third /... command

An objectcancontainany numberof commandsndresults.

To add a new command,selectthe whole (!) resultline and pressthe middle
mousebuttonor Alt-n. Referto thepreviousresultby using% (i.e. %/2+1). Also,
the%TH() functionallowsto acces®arlierresults(i.e. % TH(2) - theresultbefore
%)*

2.5 Modifying parts of aresul®

Oneof themostpowerful, versatile(but also‘dangerous’capabilitiesof Symaxx
is to manipulatesubepressionsFor examplé€, assume/ou wantto replacethe z
in sin(x) with 2.

Firstentera commandsin(z). Evaluateit. Click onthez in theresultandpress
Alt-n or the middle mousebutton. A nev commandappearsconnectedvith a
line to the‘x’ (figure6). Thisis calleda modifier The modifier‘%’ will replace
the'x’ by its previousvalue(whichis again'x’ - it doesnothing- yet).

Click onthe modifierandreplaceit with %. Evaluateagain(figure7.

You will note,thata new commandline hasbeeninsertedat the sameinstant,
whenthe new modifierwascreated.

Theinternallogic of Symaxxworksasfollows:

e Sortall modifiersaccordingto ‘depth’

3Youdon't have to changeit. JustselectthecommandandpressRETURNIn theentryline.

4The %TH functionis emulatedby Symaxx.

SNote: This is an‘advanced'feature,usefulbut not essential In fact, if you canavoid to use
it, somuchthebetter

80lviously, AT(sin(x),x=2*x) will producethe sameresultfor this simpleexample.
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Figure6: Manipulatinga subexpression
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Figure7: Manipulatingsubexpressiondl

e Apply all modifiers,startwith theinnermosimodifier (only substitutionno
evaluation)

e Apply thenext commandwhich s treatedastop-level modifier)

e Evaluate

| suggesto usethis featureonly, if thereis no easierway to getthe sameresult
usingRATSUBST, AT or PICKAPART.

Why dangerousBecauséf the structureof theoriginal expressiorchangesyour
programmeananipulationsvill mostprobablynotdowhatyou expectedhemto.
In the bestcasetherewill be anerror messagesaying’INPART fell off end’. In
theworstcaseyou’ll have anerrorin the calculation that’s hardto find.



2.6 Documentation
2.6.1 Standard documentationline

Eachobjecthasoneline atits bottom,which senesonly for documentatiompur-
poses. If the screengetsclutteredby too much documentationjt may help to
turn off the doc-displayfor someobjects (seesection2.11). Linebreakscanbe
insertedwith CTRL-Return.

2.6.2 Documentationwithin a Maxima expression

Longerdocumentatiortanbeincludedasa normalmathematicabbject:

EPSpicturescan be included by writing EPS(“filename”,Scale) “Scale” will
usuallybe®1”.

Pleasanote thatMaximadoesnotrecognizehe“EPS” function. Therefore Max-
imaevaulationdoesnotchangean EPSstatementaslong astheargumentsannot
be simplified (string,number).

Similar functionsareprovidedto write text blocksandheadingsThoseare

TEXT(“Text’)

HEADING1(*Text")

HEADING2(“Text”)

HEADING3(“Text")

“Text” mustbea stringor number Anything elsewill notbeaccepted.
Thecontentf a TEXT() statemenareline-wrappedn Symaxx.
To separateseveralparagraphsyseYLIST(TEXT("...”), TEXT("...”),...)

"Thedocumentationvill bestored,soyou canturnit onlater.




2.7 Headerand unique identifier

If you wantto referto the resultof oneof your calculationdater, you needthe
ID numberof theresult. For theexamplegivenin figure 2, you couldreferto the
resultof theintegrationby writing REF[1]. Notethe capitallettersandthe square
braclets! (REFis anarray).

For example,REF[1]+1resultsin 1 + cos(1) — cos(2).

As showvn in figure 8, thedependengis representetly anarrow.

I 1

2

[3IM(z) d x

1 —=RFF 1]+1
DDS[I]—DDS[E] 1+CGS[1]—DDS[E]
Documentation

Figure8: Exampleonreferencing

Therearesomethingsto considemwhenreferringto some‘thing’:

e ‘REF[1] isthecorrectandonly way to usereferences.

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

e ‘REF[1]:=somethingis abadidea.Theresultsareunpredictable.

e ‘REF[1,n]’ doesnt work (yet). Write REF[1][n] instead.

2.8 EPSfile®

You may include one EPS-filein each'thing’. It will be shavn betweenresult
anddoc-line. Usethis for whatever you like (maybedocumentation?)lts main
purposes to include(gnu)plotscreatedoy the command.

8This featurerequiresthatnetpbmis installed.
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Enterthefilenamein the‘properties’-dialog(seesection2.12).

The EPS-fileis notincludedin the.mth-file createdby Symaxx.Soif youarchive
your calculation,make surethattheimagesare stored,too (not necessaryif the
picturesarecreatedby Symaxx- for exampleplots).

An alternatve way is to write EPS(“filename”,scale)vhichwill shov theimage
givenby filenamé .

2.9 Editor commands

e Createanew ‘object’ with the middle mousebutton (atthe mouseposition)
or CTRL-N (below thelastnew expression).

e Createa new ‘object’ usingthe contentsof the ‘Command’entry field by
pressingCTRL-r (atthe currentmouseposition).

e Createa'link’ to the ‘Result’ subexpressionselectedby pressingSHIFT-
CTRL-R1®

2.10 Flags

Objects,commandd modifiersandcommand resultlines canhave associated
propertiesMost of themareaccessethroughthe ‘properties’-dialog.

The‘header’-lineshavsthe ID andsomeflagsaffectingthewhole object. Those
are

° - This shaws, that the resultis not up-to-dateanymore. Press
#Eval#to clearit. If it doesnotgoaway, thereis anerrorin your calculation.
NOTE: This is obsolete.The box hasbeenreplacedby aredbar onthe
left of the object.

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

10This only works onresults! Also, if the structureof the sourceexpressiorchangesthe ‘link’
will probablynotdowhatyou expected.This commanchasaninherentquick-and-dirty’-natue.




° _ This resultcannotbe calculated pecauséhereis a

circularreferencenvolvedin its evaluatiort™.

° |De£m1tmn | The commandwill be evaluatedbefore any other evalua-
tion'2For example turningacomman®ENUMER:TRJE into adefinition
will allow the constanoE (2.71...) to be corvertedto a float number(By
default, Maximawon’t give you a numericalresult,if thereis a %E in your
expression).

° |AL11:DEKEC | The commandwill be evaluatedeachtime you load the
.mth-file. Thisis intendedo regeneratelotsasEPS-file.

° _ The commandwill not be evaluated. Useful to turn off ob-
jects,which produceerrors.

2.11 Properties

Each'object’ hassomeassociategroperties.

e You canturn on or off ary of the graphicalelements.Usethis to reduce
screerclutter.

e Shaw alsooninterfacepage:If thisis set,your expressiorappearslsoon
the‘interfacepage’- seesection2.13.

e Functionhariabledefinition: Hereyou canturnyour expressiorinto a ‘def-
inition’ (seesection2.10).

e Eval repeatedly:Whenyou hit the #Eval#-tutton, eachcommandis run
through Maxima wrappedin ev(YourCommand). Settingthe EVAL flag
turnsthis to ev(YourCommandeal). Seesection3.1.

e Eval numeric:Sameasev(YourCommand,numer)his will giveanumer
ical result,if possible.

INote: This doesnot necessarilynean thatthis ‘thing’ is within aloop of circularreferences
120f coursejf you have several definitions,oneof themhasto befirst. Do your calculationin
away, thatthe orderof definitionsdoesnot matter
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Do NOT evaluate: This is the flag alreadyexplainedin section2.3. You
canalsousethis to temporarilydisablea commandhat producesan error
or needsa lot of processindime.

‘Refsin eval: Putherealist of IDs (separatedy a colon), for example
‘42,24, Thereferencedexpressionswill be includedin the evaluationin
the form ev(YourCommand,REF[42],REF[24])Use this for substitution,
maybesetthe EVAL-switch.

‘GeneratelpX-output,if possible:’ Settingthis switchwill createa bitmap
representatiorfior the outputusing TeX. You canscaleit to (almost)ary
size.lt is printedaspostscripthotasbitmap.

Picture:Pathto an EPS-file.You canenter

— ‘MyFile.eps’ - this file mustbein the placewhereyou storethe .mth
file or whereyou startedSymaxxfrom (asobtainedby ‘pwd’)

— ‘MyDirl/MyDir2/MyFile.eps’ - relative path. ‘MyDirl’ mustbe in
the placewhereyou storethe .mth file or whereyou startedSymaxx
from.

— ‘/home/MyName/- absolutepathstartingwith /

e Scale:Changesize. The pictureis printedaspostscript,sothe resolution

ontheprinteris betterthanonthe screen.

2.12 ‘Properties’ dialog

Right-click ary ‘thing’ andthe‘Properties’-dialogpopsup.

Right now, you have to pressthe ENTER-kuttonanytime you have enteredsome
new text anywhere,otherwisethe changds notaccepted.

2.13 Interface page

If you have a huge calculationandwantto run it several times (changingjust
someparameters)you canusethe ‘Interfacepage’to getrid of screenclutter.
Setthe‘Also displayon interfacepage’-flagfor all the expressionghatyou want
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to changeor readoff. Presshe ‘Disp’-button. Everythingelsedisappeargpress
‘Disp’ againturnsbackto normal). Thisis the’Interfacepage’‘.Notethatyou can
move ary‘thing’ to a new location,without changingthe positionon the original

page.

2.14 Printing

You canprint out your calculationinto a postscripffile (use‘ghostviev’ or send
it to the printer by hand). The printed pageshavs exactly what you seeon the
screen. Graphicsare embeddedis EPS-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 save yet,thedirectorywhereyou started
Symaxx).

2.15 Units

Symaxxsupportscalculationwith units as an additionalfeature. If the option
‘Units’ is not setin the ‘Maxima’ menu,thereare no changesagainststandard
Maxima.

Settingthe Units-switchwill

e Loadthe‘SymaxxUnits.mc’module.Thisis a modified‘units.mc’-file (lo-
catedin Maxima'’s ‘share’folder).
¢ highlightknown unitsusingblue colour

e replacethe Maximanameof someunits (NEWTON, JOULE,WATT etc.)
with atypical abbreviation (N,J,W).

e ProvidethefunctionsCorvertUnit(ExptUnit) andConvertUnitNumer(ExpfUnit).

How to useunits:

e Enteryournumbersn whateserunitis cornvenient(10*FOOT +1*METER+3*INCH)*?

13pleasenotethat all units nameshave to be typedin uppercase Unit namesare no built-in
expressionsSeesection3.7.
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e Uponevaluationall units arereducedo Sl-units. If a corversionrequires
severalstepsjt is necessaryo setthe EVAL switchof theexpressioror use
anextraev(...,eval).

e Corvertyourresultsto whateverunit yourequireby usingConvertUnit(Expr Unit) 14,
Thefunctionwill

— Divide Expr by Unit

— Try to simplify (cancelunits)

— CornvertUnitNumewill evaluatenumericallyat this point®
— Multiply againwith Unit

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

Figure9 shavs anexamplefor a calculationwith units.
3 Symaxx-Cookbook

Herel’ Il give someexamplesor commontasks.

3.1 Substituting values
Often,you have to replaceonevariableby somethingelse:
e Anothervariable

e An expression

e A numericalvalue

l4pleas@emembeto quotethe unit, asin ConvertUnit(FOOT, METER).

5Numericalevaluationwasturnedinto an own function, because targetunit, which is com-
posedof several ‘baseunits’ (for exampleNewton, Joule),will be reducedo baseunitsagainat
thenext evaluation.
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Figure9: Calculationwith units

For example,l’ll replaceqa, b, ¢ andd in %‘3 by aa, bb, cc anddd, respectrely.
Oneway to do thisin Maximais to write
ev((a*b)/(c*d),a=aa,b=bb,c=cc,d=dd)

Theimplementatiorof this statemenin Symaxxis shovn in figure 10. | have put
threex=y-linesinto alist to demonstraté with andwithoutusingalist.

The referencedo ID 8 andID 10 aredonein the ‘Properties’dialog (seealso
section2.11),in the‘Refsin eval’ field. Of courseyou couldalsowrite

ev(REF[7],REF[8],REF[10])
asacommandn ID 11.

Sometimest is necessaryo setthe EVAL-flag. Maximawill thentry the substi-
tution linesfor any numberof times,until theresultdoesnotchangeanymore.

Figure11 shaws this situation. The original expressions a, the substitutionsare
y = 3 anda = sin(y). Thelist of referencess ‘4,5".
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Figurel10: Replacingonevariableby another

ID 4 5
D 3 3 a=SIN(y)
fi
3 EF[3]
SIN(3) SIN(y)

Evwal-flag set Ewval-flag not set

Figurell: Examplefor EVAL-flag

e In ID 6, thefirst substitutiondoesnot match,only the secondsubstitution
turnsa to sin(y).

e InID 7,theEVAL flagis set,thesubstitutionsarerepeated.

Not shavn in the picture: Settingthe NUMER flagin ID 6 resultsin 0.14112...

3.2 Pattern matching

Oftenit’s useful to use patternmatchingto transformexpressionsor pick out
pieceqfor exampleto find coeficientsof thepowersof avariable).Hereis avery
simpleexample:
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BLOCK(
MATCHDECLARE(Amp, TRJE,Freq, TRJE)
,DEFMATCH(FregAndAmp,Amp*SIN(Freq)))

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

The ‘MATCHDECLARE’ statementells Maximathat the variables’Amp’ and
‘Freq’ in the following DEFMATCH will matcharnything. TRUE could be re-
placedwith arestriction.

The DEFMATCH statementlefinesa new rule called‘FregAndAmp’, which will
matchanexpression: * sin(b) andreturnalist [Amp = a, Freq = b].

Figurel2 shonvsthesame Figurel3 demonstrates)ow to useit.

T 10 [Crefiniton |
MATCHDECL ARE( Arnp,T Freq,T)
| CEFMATCH(Freqfnd Amp, Amp*3IM(Freq) )

Defmonon FreqAndAmp-rile

Figurel12: Patternmatchingexample:Definingtherule

L™

» [O1Z]
EY[E9 REF[5]) FreqAndAmp(REF 7]

- 2 _ 2
TE* aF*BIN - 241+ 2%V +V2 |:ﬁ.m1:| =T3* ad*Wl *V Fregq=-2%f1 +f2j|

Figure13: Patternmatchingexample:Usingtherule

Hereis anotherexample.lt createsa matchingprogram‘'osz(expr,var)’.
BLOCK(
MATCHDECLARE(a,FREEOF(x),b,FREEOF(x),c,FREEOF(x)),
DEFMATCH(osz,a*SIN(b*x+c),x))

The FREEOFstatementequiresthatthe expressions,bandc do notincludethe
variablex.

16



Thevariablename'x’ is usedonly within the definition: Specifythevariableyou
wantto usefor ‘x’ asasecondargumentto the matchingprogram(figure 14).

T T [Definiton ]|
[ MATCHDECLARE( 2 FREEOH x) b FREECH x), ¢ FREECH :-:]]:|

| DEFMATCH{ o5z, a*3IM{b* x+ t],%)

“we [IBE] [C3]
osz(SIM¥),¥) o5z F¥BIN4%y+5],¥)
[a=1,c=0b=1,x=v] [a=3,c=5b=4,1=y]

Figurel4: Patternmatchingexample2

3.3 Using assumptionsto prevent Maxima from asking ques-
tions

If Maximaneeddo know somethingit will ask.Thisis notsupportedn Symaxx,
which will abortwhenit encountersary sortof questionfrom Maxima. In this
case,you have to give the answerin advance. Checkthe log to find out, what
Maximawantsto know. Thencreatea new ‘assume’-statemerandturn it into
a definition. Figure 15 givesan examplefor an integration, which requiresan

assumption.

D = [Dennmen)] (1D 7]
ASSUMEb>a)] b
[5IM(x) d %
a
COSa)-CO3(b)

Figurel5: Examplefor ‘assume’-statement

If youdon't likethe‘global’ assumptiontry the solutionin figure 16.
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|BLGCK[ﬁSSUIvIE(c = d) INTEGEATE(SIN( ), x,c,d))
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:

e Theresultof the ‘pickapart’-command

e A list of equationswith the contentsof all E-labels.

Figurel7 shonvs anexample.

EICKAPART[E}{PAIJD[[E+F]3],1]

E1+E24B23+E4[BA=x0 E3=2%x2%y E2=2%x+ 52 Bl=y” |

D3
%EF[EIU,REF[EIE]]

£ 2*F+3*K*F2+FE

X +E¥%
Figurel7: Pickapariandhow to reassemblés output

3.5 ‘Instant solwe’ an expression
Thereis a built-in maximaprogram,which will try to solve an equationfor an

arbitrary subexpression. 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 thattemporaryvariableandresubstituteshe original expres-
sion. Oftenit givesusefulresults,but sometimeghe variableor expressionyou
areinterestedn remainon bothsidesof the equation.

Figurel8shaws anexample.Theequatiorsin(g + z) = w is solvedfor z, .tz
g, z andy.

Figure18: Instantsolve example

3.6 Using piecewise-linearapproximations
The predefinedunction Lininterp(x,PtList)givesa piecavise linear approxima-
tion throughthe pointsin PtList. A demonstratioanbefoundin

/Demol/LininterpDemo.mth.
Figure19 shows aplot for Lininterp(x,[[0,0],[1,1],[2,4],[3,9].,[4,16]]).

3.7 The meaningof uppercaseand lowercasein Maxima?®

e For built-in expressions Maximawill automaticallycorvert to uppercase.
‘sin(x)’,'Sin(x)’ and‘sin(x)’ areidentical. Samefor %P1 and%pi, %i and
%I etc.

e For any other expression Maximais casesensitve. MyFunc(x) and my-
func(x) aretwo completelyseparatdéunctions.

16symaxxdoesnot alter Maxima’s behaviour in ary way regardingupperandlowercase.
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Lininterp(x,[[0,0],[1,1],[2,4],[3,9],[4,16]])
16 T

*/tmplsymaxx2tmp2835008984128857/plot.data’

14

12

10

-1 0 1 2 3 4 5

Figure19: Piecaviselinearapproximatiorof =2

3.8 Picking out subexpressionsvith INPART

Whenyou hold down theleft mouseébuttononary subexpressionthetitle line will
shav: INPART andthena seriesof numbers.The numbersarewhatyou would
haveto giveto theINPART functionasargumentgo pick outthatsubexpressiory’.

Thereis a hiddentrap, but you'll have to try hardto fall into it: By default, Max-
imarearrangeshings(sums,productsjusingthe default sortingrule (first z, then

y, thenx...). This mixesup subepressionsthe ‘Path’ to the wantedsubepres-
sionmaynolongerbecorrect.Sometimeyou’ll haveto avoid thisby temporarily
turningoff simplification,asin BLOCK([simp:off],INPART(MyFun(a+m+n+b),1,4)).
This gives'b’ asaresult. If your expressiorhasbeenrun throughthe simplifier
beforeyou got your INPART ‘Path’ (asis usuallythe case),you don't have to
worry aboutthis problem. This only occurs,whenusingINPART on an expres-
sionenteredn thesameline.

171f you click on the toplevel expressiontheline will only shov INPART, which s logical: If
you usethe INPART function on an expressiorwith no otherargument,it will returnthe whole
expression.
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3.9 Usingthe YLIST function to enter lists

WhenSymaxxencounteranYLIST function,it will displaytheamgumentsstacled
ontop of eachother Figureshavs,how it looks. YLIST(1,2,3,4)returng[1,2,3,4]
afterthe evaluation.

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

[T T]

1

2

3

4
[1,2,3.4]

I‘x’LIST(‘l,E,Ede

Figure20: The YLIST-command

3.10 Debugging

Thereis no supportfor the Maxima-delngger My recommendatiois to opena
normalMaximasessioranddelug functionsthere.

A major problemis that the outputfrom the print-commands not visible arny-

where. A possibleway to obtaindelug info is to usethe LDISPLAY command,
which will createan intermediatdabel for its algument. Thoselabelsare then
collectedinto alist (seesection3.4for informationon intermediatdabels).

Hereis anexample(from the Maximamanual 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

e In ary text entryfield:

— CTRL-C copiestext to the buffer,
— CTRL-X cutsit.
— CTRL-V pasteghe contentsof the buffer.

e In thecommandentryfield:

— Shift-returnprocessetheinputline andevaluates
— ALT-r insertsREF],

— ALT-p inserts%pi,

— ALT-i inserts%oi.

e Ctrl-returncreatesline breakin thedocumentatiorntryline.

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

e Ctrl-spacesvaluates.

e Someothershortcutsareshovn in the menus.

5 ‘Features’

Symaxxcontainsa coupleof add-onsthatprovide nev commandsandfunction-
ality. Any ‘feature’ hasto beturnedon beforeit canbe used to avoid wastingtoo
muchcomputatiorpower on loadingunneedednodules.

5.1 Units

This includesa slightly modified/share/units.mdile. Many commonunits are
recognizedanddrawn in blue. For example,typing CENTIMETER will showv a
blue‘cm’.
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5.2 Selection

Theideaof ‘selecting’ subepressionss to protectthemagainstary further ma-
nipulation. Thereis acustom-hilt ‘simplifier’, thatwill meigethesumor product
of two ‘selected’expressionsif they areselectednto the same‘group’ andthe
'SELSIMP’ flagis set.

(docnotyetwritten, turn on andright-click acommandine)

Note: Theimplementatioris not fully complete.lt’s usefulsometimesbut there
aresomeopenissues.

5.3 Gnuplot

Symaxxprovidesasimpleinterfaceto createtwo-dimensionalgnuplots’. Thisis
donein two steps.

e Firsta‘curve’ is generatedrom a givenfunction,avariableandrangeand
nr. of points,atitle, anda connectiorstyle.
This createsa dataobject,whichis shovn as#PLOT#, or on closerexami-
nationasSYMAXX_GNUPLOT_DATA(...).
Thisis donein the‘Properties’dialog,section‘'Line’ - ‘Gnuplot-cune’.
Thefunctioncanbea list with two elementswhich resultsin a parametric
plot (for example[sin(x),cos(x)]resultsin acircle).

e Thenoneor morecurves(combineseveral#PLOT# objectsinto alist) are
plottedinto an EPSfile. Someoptions(axeslabels,scale,grid,...) canbe
sethere.

Look under‘Properties’,section'Line’-‘Gnuplot-diagram’.

e Bothstepscanbedonein oneline.

e Example:

— Enterafunctionz?

— In ‘Properties’,’Line’, ‘Gnuplot-cune’, setthe variableto ‘x’, ‘Min’
to*-1’, ‘Max’ to‘1’, ‘Nr. Points’to ‘101".
Enable'CreateGnuplotdata’.

— In ‘Properties’,’Line’, ‘Gnuplot-diagram’,enable‘Create plot from
data’.

23



5.4 Format

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

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

Important:It is necessaryo run
symaxx-compile

from the commandine beforeusingit - this will compilethe needed_ISP files.
This can even be done,while a Symaxx-sessiofs alreadyrunning. You need
write accesgo the Symaxxinstallationfolder.

6 Miscellaneous

6.1 Odd behaviour of selectionin editor

In somesituations,you cannotselectthe numeratorf a fraction. This happens,
whenMaximareturnsz—", whichis dravn as x% Simply edit the whole expres-
sion‘1/x™n’.

In a derivation, the ordern appearsn both numeratorand denominator:%ff).
Whenyou click onthen in thedenominatgrthen in the numeratogetsselected
instead.Thisis notabug, it's afeature...(Both mustbe the same anyway).

6.2 Errorin evaluation

If Maximaabortswith anerror, the‘Log’ buttonwill light up. Youcanhavealook
atthetranscript.It helpsto find out thereasorfor the error (hint: startlooking at
theend). Sometimeghe buttondoesnotlight up, eventhoughanerroroccured.

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

BNon-matchingoracletsis atypical example
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6.3 Killing Maxima / consoleinterrupts

SometimedMaximagetsstuck.Usuallya calculationtakestoo muchtime. In this
caseSymaxxhangs.

After oneseconda ‘Stop’-buttonappearsClick it andMaximawill bekilled.

If this doesnt work for ary reasonkill the ‘saved_maxima’-proceswith ‘kill
-9'1% Symaxxwill thenrecover. You canalso pressCTRL-C on the console,
whereyou have startedSymaxx. This will kill Maxima, if Maxima s running.
Otherwise,it doesthe sameas the ‘quit’-function (it will ask,if you have not
saved).

6.4 Fixing the ‘tex’ function

(Not implementedcanymore- obsolete)

Symaxxrequiresthe Maxima ‘tex()’ commandto producehigh-quality output.
The lisp-file hasto be installed manually althoughit comeswith the Maxima
source:

cd /usr/sic/padkages/SOURCES/Maxima/maxima-$ox wherever your Maxima
sourceis located)

cp src/macta.lisp (wheever your Maximais installed)/maxima-5.x/sf
Otherwise settingthe ‘GeneratelpX-output’ flag will have no effect.

Youcancheckthe‘tex’ functionby running‘maxima’ by handandtyping‘tex(3*4)’.
If youdon't getanerrormessaget works.

6.5 Avoiding trouble

Therearesomethingsto remember:

e Youcanentercommandsn away the Maxima parsemwould not allow (for
exampleby modifying the NIL in figure 3). Maximais not foolproof. Nei-
theris Symaxx.

19Dependingon your operatingsystema ‘killall saved_maximawill achieve this.
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e Symaxxcannothandle‘Rational’ expressionsn CRE form (seeMaxima
manual,section‘Polynomials’. They are corvertedto normalform auto-
matically’®. For example,RAT(3) will resultin the same‘3’ thatyou get
whenyou justtype‘3’. (Maxima-internallythey arenotthesame).

e In my experience Symaxxis alreadyquite safe. But sase oftenandunder
differentfile names.

e Systemsecurity:Whena .mth-file Symaxxis loaded,it is executedasperl-
codé!. By manipulatinga.mth-file,ary commandcouldbeexecutedatthis
time. Therisk is aboutthe sameasif you compileotherpeoples code(for
example,a./configure-scriphasthe same'power’.)

6.6 Preferences

Thefile ‘Symaxx2/Preferences.pncontainsmary settings(for exampledefault
window andfont size, whereto find documentation,...).The administratorcan
editthem.

e Executablepaths:Hereyou cansetacommandor afull pathfor Netscape,
AcroreadandMaxima. A list of programds givenfor the .pdf viewer and
the .html browser Thefirst entrythatcanbe foundwill be executedwhen
you openthemanualor help. If you usethe Maximadocumentatiora lot, |
recommendo changat to ‘lynx’ (fastandsmall).

e Do notround: By default, Symaxxwill chopoff a singletrailing digit, if
thereareatleast6 '0’sin front?2. This canbeturnedoff with this switch.

e Fontsize:Setwhateveris corvenientfor you. Somefont sizeswork better
thanothers.

e Papergeometryfor postscripputput:If youareusingnon-A4paperchange
thesesettings.

e Watchdogenabledif youhave asmallmachingslow andnotenoughmem-
ory), you canturn off the’'Watchdog'to presere resources.

20Corwversionis donewith the ‘totaldisrep’ functionon ary datahandedbackto Symaxx.

21| couldfix thisif I'd write anown parserfor *.mth’ files. The presentolutionwill probably
befasterthough.

22This doesnot affectthe accurag of the calculationitself, only the displaydatais rounded.
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6.7 Installation instructions

Startingwith thearchive Symaxx_something_tayz,doa

gzip -dc Symaxx_something_tayz| tar-cvf -

cd Symaxx2

symaxx

Thisis all aslong asthenecessarprogramsareinstalled(section8).

If perlis notin /usr/bin,you’ll have to changethefirst line of thefiles ‘symaxx’
and‘'Symaxx2/Watchdog'to the location on your system,asfound by ‘whereis
perl’.

6.8 Installing Tk

Doa

gzip-dc Tk800.022.tagz | tar -xvf -

cd Tk800.022

perl Makefile.PL

make

malke test(optional)

male install

if youdon't have rootaccessuse

perl Makefile.PLLIB=/home/(placeo install) or
perl Makefile. PLPREFIX=/home/(plact install).
malke; make install

Find thelocationof thefolder ‘Tk’ in the folder you gave asargumentto LIB or
PREFIX.Now you'll haveto changehefirstline in ‘symaxx’ and'Symaxx2/\Watchdog’
toincludethe Tk library. Appenda

-I /lhome/(wheregyou installedTk)/ (ThefolderthatcontainsTk)
asin

#!/usr/bin/perlw -1 /home/somehere/
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7 Conventions/ differ encedo standard Maxima

e nolabelsC\d+. D\d+
e E-labelsE\d+arehandledautomatically:seesection3.4
e Symaxx\W6rkDir containsworking directory

o SymaxxHeNamecontainsnameof currentfile without.mth-extension.scon-
cat(SymaxxVerkDir,SymaxxFileName,”.mth"ill givethefull pathof the
Symaxxfile.

o SymaxxTmpDicontainghe nameof thetemporarydirectory Thecontents
will bedeletedwhenSymaxxends.

e REFASCINd+: resenedword (\d+: oneor moredigits)
e REFINRES\d+reseredword
e REF[\d+]: Referenceo ID \d+

e totaldisrep(&pr) is doneafter eachevaluation. Symaxxcant handleex-
pressionsn (internal) CREform.

e Thefunctiongnuplo{fun,var[min,max],pts, file.eps™will generat@apostscript
plotin the currentworking directory

e ThefunctionLininterp(var,PtList)will calculatea piecaviselinearapprox-
imationof PtList- seesection3.6.

e ThefunctionInstantSole(ExprSubepr)will try to solve Exprfor Subepr.
e Thefunctionlog10(x)is definedaslog(x)/log(10).It will returnlog,,(x).
e YLIST(): Seesection3.9.

e ErrorReporter()resenedfunction

e f*(z) isdravn asf(z)". For examplesin®(z) is drawvn assin(z)2. Please
don't mix this up with sin(z?)!

e A globaldefinition‘simp:off’ will notwork. Usetheflagin the‘properties’
dialogor write BLOCK([simp:off],Y ourExpressioninstead.

e ReserednamesAll words,thatstartwith SYMAXX.
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8 Systemrequirements
You'll need

e Unix - | useLinux

e perl- | amusing‘perl, version5.005_03built for i586-linux’, checkwith
‘perl -v’. Downloadfrom ‘cpan.og’, shouldcomewith your OS distribu-
tion.

e maxima- checkwith ‘maxima’ (I use5.5beta,sometime$.4). Download
from http://www.ma.uteas.edu/users/wfs/maxarhtml

e perl/Tk- 1 amusingversion'800.014’and’800.022’. Checkwith ‘widget’
- Help - About. Downloadfrom ‘http://www.cpan.og/authors/id/N/NI/NI-
S/Tk800.022.tagz’ (Or install from your Linux distribution).

e netpbm testwith ‘pstopnm’- downloadfrom ‘http://sourcefoge.net/projects/netpbm
(Or installfrom your Linux distribution)?3,

¢ TEeX andxdvi anddvips (comeswith a IATEXdistribution)?#

e A lot of memory (64 MB are recommendednd sufficient). Don’t even
think aboutrunningSymaxxon your PDA.

9 Contact

nentwig@users.sourcefye.net

23symaxxrunswithout this, but no EPSgraphicinclusionandno TgX output
24symaxxrunswithout TgX, but thereis no ‘pretty’ TEX output
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