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i Why TEXuiacs ?

A scientific editing platform combines:

e Polyvalent & user-friendly editors for scientific documents & data.
— Mathematical formulas.
— Technical pictures.
— Typed hyperlinks and annotations.
e Possibility to interface the editor with a range of extern software.
— Interfaces with computer algebra systems.
— Tools for scientific visualization.
— Spell checker.
e Common transversal editing tools.
— Integrated help system.
— Ergonomy and typesetting quality.
— Undo, redo, version control.

— Remote tools like a wiki.



— Presentation mode.
— Import/Export

e Customization and extensability.
— User provided style files.

— Scriptability via an extension language.



L First steps

Example paper (IATEX export, after compilation, XHTML/MATHML)
Concrete typing

e Style, language.

e Title, section, theorem.

e Mathematics, symbols, common constructs, matrices.

e Graphics.

o Links.



U Computer algebra

I A simple MAXIMA session
(C1) diff(x"x"x,x,3);
(C2) expand(integrate(dl,x));
(C4)

I Mathematical input
P4+ x—1
EFF,

2 — 3

(C4) integrate(

: log(iiliﬁ,) 2 z!+ 62
(C7) expand(d1ff<— > 5 +5log (z% —3) + = T ||

(C9)

1 Integrated documentation

(C9) plot3d([cos(x)*(3+y*cos(x/2)),sin(x)*(3+y*cos(x/2)),y*sin(x/2)],
[Xs_%Pi:%pi] ’ [y,_l’l:l ’ [,gr1d350’15])

(C10)

1 Interoperability — Pari side
paril (z+y+2)°

pari]

1 Interoperability — Maxima side






& Computer algebra in the background %‘

Computer-aided typing

Hallo 1+ 1
1 1 1
a b c
a? b? 2

Graphics

Function

fi sin(z + y?)

Range

T | —2x — 2n

Yy =2 —- 2



MATHEMAGIX / MMXLIB (future)

IVIathemagix Scheme Python
Mmxlib kernel
Mmxlib Gm Synaps




L MMXLIB / MATHEMAGIX & ‘

Mmx > x: Real—=—sinsinreal 2;

Mmx > x

7.8911071 Real
Mmx > approximate(z,1.0e—35);

7.890723435728883614314030424868841210~ 1
Mmx >

Interval




2 — g2

Mmx > M: MatrixReal:( *

x+2 \.
cosxz )’

Mmx > M;

[ 7.891 101

2.789
1.377

7.045101

Mmx > M?20:

Matrix(Real)

2.28410°% 3.181108
1.57110% 2.188108

Mmx >> approximate((129)[0, 0], 1.0e — 50)

Matrix(Real)

2.284345992885219338517232854301132836637959531085432615615 16

Mmx >

Interval




Mmx > z:Analytic= analytic (0, 1);
Mmx > exp(z);

1.000 + 1.000 z + 5.000 10~ 1 22 + 1.667 1071 23 + 4.167 1072 2

1.984107 427 +2.480107° 28 +2.756 1076 2 + O(21?)
Mmx > exp(z)[int 20[;

4.11010~19

Mmx >

Analytic continuation

Mmx > /: Analytic=—log(1 — z);
Mmx > radius(¥);
9.9993772618472576135910~ 1

Mmx > evaluate(, complex(1/2));
—6.931101

Mmx > continuate(£,complex(1/2));

448333107325+ 1.38010 3 26 +

Analytic

Complex

Floating

Complex

—6.931 1071 — 2.000 z — 2.000 22 — 2.667 23 — 4.000 z* — 6.400 2° — 1.067 10* 26 — 1.829 10! 27 —

3.200 10! 28 — 5.689 10! 2% + O(210)

Mmx > continuate(£, turn(complex(1)));

6.2831i — 1.000 z — 5.000 10~ 1 22 —3.33310"1 23 — 2.500 101

1.429107 12" —1.2501071 28 — 1.111 1071 22 + O(21?)
Mmx >

Analytic

24— 2000107125 —1.66710"1 26 —

Analytic



1 Differential equations
F'=(Z2+1) f'+e* f; f(0)=1, f'(0)=1+2i.
Mmx > f:Analytic=solve lde((2?+ 1, exp(2)), (complex(1), complex(1,2)));
Mmx > f;

1.000 + (1.000 + 2.000 i) z + (1.000 + 1.000 i) 22 + (6.667 10~! + 1.000 i) 23 + (5.417 10~ ! +
5.833 1071 1) 2% + (3.500 10~ ! + 4.833 1071 i) 2° + (2.278 10~ 1 4 2.750 1071 i) 26 + (1.343 10! +
1.74210711) 27 + (7.8821072 4+ 9.76710721) 28+ (4.361 1072+ 5.5721072i) 22+ O(2'?)  Analytic

Mmx > wu: Complex = evaluate( f, complex(1/10));
Mmx > wu;
1.11142.11110" 14 Complex

Mmx > approximate(u, 1.0e—81);

1.11072457537794457102292725574830566357052541308848196626687047567517902828392834 +
2.1106346012282867466007605052618438398248510727864880851400427655460836641117663 107 i
Complexify(Interval)

Mmx >






& Transversal tools

e Undo / Redo.

e Remote tools.

e Presentation mode.
e Conversions.

e Structured editing (search, variants, navigation, etc.).



&

Style files

(assign| cd|

(macro|A|B|C|D|

Q—
|

!

O ™

)

(cd|A® B|X|Y|C @ D)



The SCHEME extension language

scheme]

scheme]

scheme]

scheme]

scheme]

a—+b
a+—=+¢
VT Ty

(select (buffer-tree) ’(:* (:match (frac :%1 (sqrt :%1)))))

(define t
(car (select (buffer-tree)
>(:* (:match (frac :%1 (sqrt :%1)))))))

(tree-set! t ¢(frac ,(tree-ref t 1) ,(tree-ref t 0)))

(tm-define (kbd-return)
(:inside frac)
(with-innermost t ’frac
(tree-set! t ‘(frac ,(tree-ref t 1) ,(tree-ref t 0)))
(tree-go-to t 0 :start)))



