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

= Mathematical language
close to the geometric
intuition combining
geometry and algebra
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= 4 pasis vectors:
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e ¢, : point at infinity
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Compass Ruler Algebra
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The 16 basis blades of the Compass Ruler Algebra.
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Compass Ruler Algebra
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Entity

IPNS representation

OPNS representation

Point

T 2 7
P = rz1e1 4+ x2e2 + +§(.’L‘1 + z3)ex + €o

Circle

C=P- %7'2606
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Line
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Point pair
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Compass Ruler Algebra
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Meaning of the products:

= Quter Product
» (Generation of geometric objects
= |ntersection
= |nner Product
= Distance Point-Point
= Distance Point-Line
* Angle between Line-Line
= Distance Point-Circle
= Geometric Product
= Rotation
= Translation
= Reflection

4| Gaalop Vis2d

* |nversion ( P=ce.C center of a circle as the inversion of infinity)
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www.GCAALOP.DE
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createPoint (2,1);

:P2 = createPoint (1,3);
:P3 = createPoint (2,4);
: Blue ; i i7ati
? Visualization
:C = x(P1"P27P3); =
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Computer Algebra | ==) |
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Latex, C/C++ ...
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www.GAALOP.DE

Pl
P2

createPoint(x1l,vl):
createPoint (x2,v2);

// intersect two circles with center points Pl and P2 with the same, but arbitrary radius
S1 Pl - 0.5*r*r*einf;

52 = P2 - 0.5*r*r*einf;

PP _dual = *(S51+52):;

// the line thru the two points of the resulting point pair - - e
?Bisector = *(PP_dual~einf);
N
|Entity |IPNS representation |OPNS representation|
[Point |P = z1e1 + z2e2 + +5 (21 + 23)ex + e | \
Circle C=P— ;ries C*=P AP\ P; T
Line L =n+de. L =P, APy Aes
Point pair|P, = C1 A C P, =P, AP ,
[Poiut pan], = CL A Cs [P =PnTs | - <
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Proofs with Gaalop

[;., Gaalop Vis2d = =
Pl = createPoint(xl,yl): \‘\ ‘,--'/7 7\\\‘
P2 = createPoint(x2,vy2): \‘\ / \\
e
A, \ ™
// intersect two circles with center points Pl and P2 with the same, but arbitrary radius /- N \\
51 = P1 - 0.5*r*r*einf; / 3 \
S2 = P2 - 0.5*r*r*einf; \\ j
PP_dual = *(S1~52); ' a\' P
J
. . : ) y i O
// the line thru the two points of the resulting point pair Se \
2Bisector = *(PP_dual~einf); N L N 1
b1 Y
~

<

void calculate (float x1, float x2, float yl, float y2, float Bisector[16]) {

Bisector [1] x2 — x1; // el

Bisector [2] y2 — yl; // e2

Bisector [3] = ((y2 * y2) / 2.0 — (y1 * yl1) /
+ (x2 * x2) / 2.0) — (x1 *= x1)

Il

}

Dietmar Hildenbrand | Compass Ruler Algebra | TU Darmstadt




Reference

Geometry and Computing 8

» ,Foundations of
Geometric Algebra Computing®

= Dietmar Hildenbrand '
= Springer, 2013 | .—
Foundations

= Conformal Geometric Algebra with | Of Geometric

= Gaalop (www.gaalop.de)
Algebra
Computing

€ Springer

Dietmar Hildenbrand | Compass Ruler Algebra | TU Darmstadt



%57 TECHNISCHE
@&/~ UNIVERSITAT
DARMSTADT

b3
@

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 ?

www.GAALOP.DE
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Thanks a lot .
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