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Many algorithms in Computational Geometry are derived by a standard duality
transformation, and many of their properties are understood better in one or the other of the
dual settings.

Aspart of asummer internship, we worked on devel oping a Java software that would
facilitate the visudization of duditiesfor educational and research purposes. Thedesign of this
softwaretool wasinspired by theModel View Control paradigm for project design, wherethe
same set of objects can be viewed in different frameworks. This programming approachis
strongly object oriented and requires the programmer to separate the application, user input,
and display logics. The Mode is an interface independent application. We have alinked list
caled"SetOf Points' asour model. TheView isresponsi blefor maintaining an updated view
of the model and must be notified of changes to the model. We can view our modd in three
different views, namely a Point Frame (primal view), aLine Frame (dual view), and an
Information Window. The Control, whichisimplemented as Menu Bar optionsin our project,
initiates changes to the model, which can be viewed in the frames.

Our software tool consgts of three basic frames: Point Drawing Frame, Line Frame, and
Information Frame. The points drawn by the user on theactive frame, Point Drawing Frame,
aretrandated into lines on the passive frame, Line Frame. The coordinates of these pointsas
well as the attributes of the Point Drawing Window are simultaneously displayed on the
Information Window. Our maingod wasto maketheinterface asuser friendly aspossble. We
have provided optionsfor the user to change the attributes of the points, change the appearance
of theframes, and ahdp pagethat has detailed documentation on the usage of the menu items.
The options provided to the user to study the duality of the points include changing the
interpretation of points and manipulating their properties.
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Having createdthekernd, our futuregoa saretoimplement other gorithmsand dudities
such asline segments. Furthermore, switch themodes of the frames, making the Line Frame
active and the Point Frame passive. This research project is being conducted under the
supervision of Professor Ileana Streinu, from the Department of Computer Science, Smith
College. Updated versions of the program can be accessed at the following URL.:

http://cs.smith.edu/ ~streinu/Projects/Duality/AnApplet.html
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Fig.1: Point Drawing Frame, Line Frame, and Information Frameasimned java Asslet Window
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