Mathematical Use Cases lead naturally to
non-standard Inheritance Relationships —
How to make them accessblein a
“mainstream” language?
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Possble Strategies
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. Adding nrew fedures to the mainstrean language itself
(negatiations with the “owner of the language”).

. Providing an “add-on” to the mainstream language
(library, pre-processor, padkage, ...).

. Developing an extension d the mainstream language.

. Developing anew language and educaing possible
Users.
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Use Case | —

Overriding & Renaming

. (G,0) agroupwith an operation. Can be addtive

(+) or multiplicaive (x).

Cryptographic
Application

e

Group

+ operation()

ATION

Also ather examples (e.q.

(ZIn2)*

Elliptic Curve

endomorphism beammes

+ multiplication()

+ addition()

matrix multiplication, ...)

11/06/04 00:05:28 Marc Conrad - University of Luton




e

JAVA

[Jes+[]
B
1§

Use Case |l —
Redasgsficaion

ZInZ can be afield or aring (depending on n).

Class diagram Sequence diagram(?)
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Also ather examples(Euclidian Ring vs. UFD
vS. Noetherian Ring ..., abelian groups, ...)

11/06/04 00:05:28 Marc Conrad - University of Luton 4




Use Case Il —
Interclassng

New structuresin Mathematics ae discovered o defined (or
simply @on-standard®) but belonginside an existing inheritance

hierarchy.
Emny Noether invents her Ring ‘r

and wants to integrateit in the

exsting hierarchy.
? g% ‘ Noetherian R|ng ‘
=
More recent examplesin Functional
Analysis (eg. Triebel-Lizorking spaces

between LP, Hardy & BMO spaces ad
Banadh spaees vy, ¥4
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Discusson
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Thesefeaturesare not new!
Overriding with renaming: Eiffel, Python

Redassfication: Ceclil (predicate classeg, Self, the
Darwin Project, Fickle

Interclassng:OFL (hyper-generic parameters),
Shadows(?)

Commonto all these languages architectures solutions:
. They are mostly unrelated to ead other.

. They are not usually applied in Mathematicd context

. They are unknown to the intended target usa population
(i.e. Mathematicians).
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Possble Java Syntax of
Overriding & Renaming

|mplementation could be straightforward, eg.
using a keyword overide (cf. C#).

puldic dassGroup {

puldic abstrad Elt operation( Elt a, Elt b);
}
puldic dassEllipticCurve extends Group {

puldic override operation Elt add( Elt a, Elt b) { ¥4 }
Ya
}
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Possble Java Syntax of
Redasgficaion

Define amethodin the java.lang.Objed
class(cf. clong() ).

[/ module=17: Z/17Z is instantiated:
Ring Z_nZ = new ModularlntegerRing(module);

[ Ya
[l ZI17Z is reclassified becauseit isa Field:
If(Z_nZ.getModule.isPrime() ) {

Z_nZ.reclassfy(
Class.forName(3com.perisic. FinitePrimeField?));

}
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Posgble Java Syntax of
Interclassng

?
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Summary

Solutions to these problems do exist.
But nat in Javal (C++, C#, ¥)

|n Mathematicsthese &soteric® features ist
naturally.

Sothey should be naturally accesible in mainstream
languages(“ Interclassing for Dummies’).

Maybe smilar problemsin other applicaion aress.

If alanguage feaure caana be used it
IS useless
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