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Overview

� Compass Ruler Algebra

� Visualizations with Gaalop

� Proofs with Gaalop

� Future Work: A foundation for the combination of Dynamic Geometry 
Systems with Computer Algebra Systems?
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Goal of Geometric Algebra

� Mathematical language 

close to the geometric 

intuition combining 

geometry and algebra



Dietmar Hildenbrand   |  Compass Ruler Algebra  | TU Darmstadt

Compass Ruler Algebra

�4 basis vectors:



Compass Ruler Algebra
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Compass Ruler Algebra
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Compass Ruler Algebra

Meaning of the products:
�Outer Product

� Generation of geometric objects
� Intersection

� Inner Product
� Distance Point-Point
� Distance Point-Line
� Angle between Line-Line
� Distance Point-Circle
� …

�Geometric Product
� Rotation
� Translation
� Reflection
� Inversion (Ex.        center of a circle as the inversion of infinity)
� …



Gaalop
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Visualization

Computer Algebra

Latex, C/C++ …



Gaalop
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Proofs with Gaalop
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Proof, that the perpendicular bisector is equal to the difference of the two points
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Conclusion

� Easy to visualize with Gaalop

� Easy to proove with Gaalop
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Future Work

� Compass Ruler Algebra as a foundation for the combination of Dynamic 
Geometry Systems with Computer Algebra Systems??
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Thanks a lot
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