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acute angle, 31
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corresponding, 83
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obtuse, 31
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Archimedean axiom, 116
Archimedes’ axiom, 46, 164
area

Euclidean, 114
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point conic, 205
singular, 205, 207
tangent line, 209

conic sections
Euclidean, 193
Projective, 201

continuity
intersection, 63

Continuity Geometry, 62
corresponding angle, 83
cross ratio, 229
Crossbar Theorem, 18

Dedekind cut, 45
Dedekind cut - Elliptic Geometry,

163
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Euclid Proposition 38, 120
Euclid Proposition 39, 126
Euclid Proposition 40, 126
Euclid Proposition 41, 126
Euclid Proposition 42, 126
Euclid Proposition 43, 127
Euclid Proposition 44, 128
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extended complex plane, 216
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Exterior Angle Theorem, 76

Fano Plane, 171
Fano’s Axiom, 171
figure
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four-point properties, 7
function

one-to-one, 216
onto, 216

Fundamental Theorem of Projec-
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Hilbert’s Axioms
betweenness axioms, 5
incidence axioms, 2

homogeneous coordinates, 186
homogeneous parameters, 187
homology, 192
hyperbolic

parallel displacement, 242
translation, 242

Hyperbolic geometry
Klein model, 239, 246
Poincaré model, 234, 246
upper half-plane model, 243
Weierstrass model, 245

imaginary part, 213
incidence

axioms, 2
Elliptic geometry, 136

Incidence Geometry, 2
interior angle, 76, 83
intersection

continuity, 63
inversion

circle, 232
isometry

Klein model, 239
Poincaré model, 234

Jakob Steiner, 207

Klein Model, 239, 246

line
parallel, 84

line at infinity, 185
line conic, 207
line of reflection, 69
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Line Separation, 8
Line-Circle Continuity, 88
linear fractional transformation,

222
locus, 194

measure
angle, 56
segment, 49

Möbius group, 228
Möbius transformation, 228
mobius transformation Möbius trans-

formation, 222

nested sequence, 47
Neutral Geometry, 75
non-singular conic, 205, 207

obtuse angle, 31
one-to-one, 216
onto, 216
ordering

angles, 31
segments, 28

Pappus’s Theorem, 174
parallel, 84

definition, 84
parallelogram, 103
parametric homogeneous coordi-

nates, 187
Pascal’s Theorem, 206
Pasch’s Axiom, 5
pencil of lines, 172, 193
pencil of points, 172, 193
perspective collineation, 192

center, 192
Perspectivity, 173
perspectivity, 174
Plane Separation, 11
Poincaré Model, 234, 246

point at infinity, 185, 216
point conic, 205
point of contact, 212
Projective geometry

axioms, 171
conics, 192

Projective geometry, 171
projectivity, 174
proportions, 111
Pythagorean Theorem, 130
Pythagorean Theorem - Converse,

131

ray
betweenness definition, 18
definition, 5

real part, 213
reflection

line of, 69
reflections, 69
right angles, 27
rigid motion, 227

SAS, 25
axiom, 24, 157

segment
definition, 5, 139
laid off, 45, 164
measure, 49
ordering, 28

segment multiplication, 107
semi-circle, 91
Separation axioms, 136
similar triangles, 111
similarity transformation, 227
similitudes, 227
singular conic, 205, 207
SSS, 38
Steiner’s Theorem, 207
stereographic projection, 217
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supplementary angles, 26
symmetry

with respect to a circle, 233

tangent line, 209
transformations, 64
transversal, 83
triangle

definition, 20
definition of interior, 20
isosceles, 25

Upper Half-plane Model, 243

vertical angles, 27

Weierstrass model, 245


