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The Incidence Axioms
 Module 1: Incidence on the Plane and in Space
 I1. All lines and planes are sets of points.I2. Given any two different points, there is exactly one line
 containing them.I3. Given any three different points, not all of them are lines, there is exactly one plane containing them or any three different non-collinear points.I4. If two points lie in a plane, then the line containing them lies in the plane.I5. If two planes intersect, then their intersection is a line.I6. Every line contains at least two points. Every plane contains at least three non-collinear points. The space S contains at least four coplanar points.
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The Incidence Theorems
 Module 1: Incidence on the Plane and in Space
 Theorem 1.1 Two different lines intersect in at most one point.Theorem 1.2 If a line intersects a plane not containing it, then the intersection is a single point.Theorem 1.3 Given a line and a point not on the line, there is exactly one plane containing both of them.Theorem 1.4 If two lines intersect, then their union lies in exactly one plane.
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The Distance Axioms
 Module 2: The Distance Function
 D1. d: SxS RD2. For every p, q S, d (p,q) ≥ 0∈D3. d(p,q) = 0 if and only if p=qD4. d(p,q) = d (q,p), for all p,q S∈D5. The Ruler Axiom: Every line has a coordinate system.
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The Distance Theorem
 Module 2: The Distance Function
 Theorem 2.1 The Ruler Placement Theorem Given two points p and q of a line, the coordinate system can be chosen in such a way that the coordinate of p is zero and the coordinate of q is positive.
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The Betweenness Theorems
 Module 3: The Betweenness Theorem
 Theorem 3.1 If p-q-r, then r-q-p.Theorem 3.2 Given a line L with a coordinate system F and three points p-q-r with coordinates x,y,z. If x-y-z, then p-q-r. Theorem 3.4 Any four points of a line can be named in an order p,q,r,s such that p-q-r-s.Theorem 3.5 If p and q are any two points, then (1) there is a point r such that p-q-r, and (2) there is a point s such that p-s-q.
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The Segment Definitions
 Module 4: More Geometric Terms
 Definition 4.1 Let p and q be two points on a line L1. The segment between p and q, denoted by is defined as = { x | x = p or x = q or p-x-q}.Definition 4.2 The length of the segment , denoted by |, is given by | = d(p,q).Defintion 4.3 The point p is called the endpoint of the ray .
 Definition 4.4 Let and be two rays not lying on the same line. Then the set ∪ ∪ is called a triangle. The three seg- ments , and are called sides of he triangle while the points p,q and r are called vertices of the triangle. The triangle is denoted by ∆ pqr.
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The Congruence of Segments Theorems
 Module 5: Congruence of Segmants
 Theorem 5.1 Let , , be segments.Theorem 5.2 The Segment Construction Theorem Given a line L with two points c and d and a segment not lying on L, there is a point e on L such that ≅ .Theorem 5.3 The Segment-Addition Theorem If p-q-r, then pq+qr=pr. If p’q’r’ then p’q’+q’r’=p’r’. Now, = implies that pq=p’q’. Similarly, = , means that qr=q’r’. Thus, pq+qr=p’r’ . But pq+qr=pr. Hence, pr=p’r’. Therefore , = p’r’.Theorem 5.4 The Segment Subtraction Theorem Let L1 and L2 be two lines. If p-q-r on L1, p-q-r on L2, = and = then = .
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The Plane and Space Separation Definitions
 Module 6: Separation in Planes and Space
 Definition 6.1 A set C is called convex if for every two points p and q of C, the entire segment lies in C.
 Definition 6.2 The interior of bac is the intersection of the side of ∠ that contains b and the side of that contains C. Given
 a point d that lies in the interior of bac if d and b are on∠ the same side of ac and d and c are on the same side of Definition 6.3 The exterior of bac is the set of all points on the plane, ∠ containing the angle, that lie neither on the angle nor in its interior.Definition 6.4 The interior of ∆ abc is defined as the intersection of the folowing three sets: (1) the side of that contains c (2) the side of that contains b (3) the side of that contains a
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The Plane and Space Separation Axioms
 Module 6: Separation in Planes and Space
 The Plane Separation Axiom
 The set of all points of the plane that do not lie on the line is the union of two sets such that each of the sets is convex and if p belongs to one of the sets and q belongs to the other, then the segment intersectsL.
 The Space Separation Axiom
 Given a plane in space. The set of all points that do not lie in the plane is the union of two sets H1,H2 such that each of the sets is convexand if p belongs to one of the sets and q belongs to the other, then the segment intersects the plane.
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The Plane and Space Separation Theorems
 Module 6: Separation in Planes and Space
 Theorem 6.1 If p and q are on the opposite sides of the line L, and q and t are on opposite sides of L, then p and t are on the same side
 of L.Theorem 6.2 If p and q are on the opposite sides of the line L, and q and t
 are on the same side of L, then p and t are on opposite sides of L.Theorem 6.3 Given a line, and a ray which has its endpoint on the line.
 Then all points of the ray, except for the endpoint are on the same side of the line. Theorems 6.4 The interior of a triangle is always a convex set.Theorems 6.5 The interior of a triangle is the intersection of the interiors of its angles.
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The Angular Measure Definitions
 Module 7: Angles and Angular Measure
 Definition 7.1 Two angles dac and dab form a linear pair if and only if∠ ∠ and are opposite rays (rays having the same endpoints on a line pointing to opposite directions of the line and is any third ray.
 Definition 7.2 Two angles are called supplementary if and only if the sum of their measures is 180.
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Angular Measure Axioms
 Module 7: Angles and Angular Measure
 AAM-1: m is a function from A into R, where A is the set of angles and R is the set of angles and R is the set of all real numbers i.e. m:A → R.AAM-2: For every angle α A, m a is between 0 and 180 i.e. 0 < m < a < ∈ ∠ 180. AAM-3: The Angle Construction Axiom Let be a ray on the edge of the half plane H. For every number r between 0 and 180, there is exactly one ray with s in H, such
 that m spq = r.∠AAM-4: The Angle Addition Axiom If d is in the interior of pqr, then m pqr = m pqd + m ∠ ∠ ∠ ∠dqr.
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