POSTULATES

Postulate 1:  Through two distinct points, there is exactly one line

Postulate 2:  (Ruler postulate):  The measure of any line segment is a unique positive number

Postulate 3:  (Segment-Addition postulate):  If X is a point of AB and A-X-B, then AX + XB = AB

Postulate 4:  If two lines intersect, they intersect at a point

Postulate 5:  Through three non-collinear points, there is exactly one plane

Postulate 6:  If two distinct places intersect, then their intersection is a line.

Postulate7: Given two distinct points in a plane, the line containing these points also lies in the plane.

Postulate 8:  (Protractor postulate):  The measure of an angle is a unique positive number.
Postulate 9: (Angle-Addition postulate): If a point D lies in the interior of an angel ABC, then 
                                                                 m<ABD + m<DBC = m<ABC

Postulate 10: (parallel postulate):  Through a point not on a line exactly one line is parallel to the given line.  
Postulate 11:  If two parallel lines are cut by a transversal then the corresponding angles are congruent. 
Postulate 13:  If two sides and the included angle of one triangle are congruent to two sides and the included angle of a second triangle, then the triangles are congruent (SAS).
Postulate 14: If two angles and the included side of one triangle are congruent to two angles and the included side of a second triangle, then the triangles are congruent (ASA).

COROLLARY 

Corollary 2.4.2:  Each angle of an equiangular triangle measures 60o.
Corollary 2.4.3:  The acute angles of a right triangle are complementary

Corollary 2.4.4:  If two angles of one triangle are congruent to two angles of another triangle, then the third angle are also congruent.

Corollary 2.4.5: The measure of an exterior angle of a triangle equals the sum of the measures of the two non adjacent interior angles.  

Corollary 2.5.3: The measure 1 of each interior angle of a regular polygon or equiangular polygon of “n” sides is:    I = (n – 2) * 180
                

N
Corollary 3.2.5:  An equilateral triangle is congruent then the sides opposite these angles are also congruent.

Corollary 3.3.5:  An equilateral triangle is also equiangular.

Corollary 3.3.6:  An equiangular triangle is also equilateral.

Corollary 3.5.8:  The perpendicular segment from a point to a line is the shortest segment that can be drawn from point to the line.
Corollary 3.5.9:  The perpendicular segment from a point to a plane is the shortest segment that can be drawn form the point on the plane.

Corollary 4.1.2: The opposite angles of a parallelogram are congruent

Corollary 4.1.3: The opposite sides of a parallelogram are congruent

Corollary 4.1.4: The diagonals of a parallelogram bisect each other.

Corollary 4.1.5: Two consecutive angles of a parallelogram are supplementary

Corollary 4.3.1: All angles of a rectangle are right angles

Corollary 4.3.2: The diagonals of a rectangle are congruent 

Corollary 4.3.3: All sides of a square are congruent

Corollary 4.3.4:  All sides of a rhombus are congruent

Corollary 4.3.5:  The diagonals of a rhombus are perpendicular

Corollary 4.4.2:  The diagonals of an isosceles trapezoid are congruent 

LEMMAS:  (Helping theorems)

                                                                      __

Lemma 3.5.1:  If B is between A and C on AC then AC>AB and AC>BC. (The measure of a line segment is greater than the measure of any of its pairs.

                           ___
Lemma 3.5.2: If BD separates <ABC into two parts (<1 and <2) then m<ABC > m<1 and m<ABC  >  m<2.  (The measure of an angle is greater than the measure of any of its parts).

Lemma 3.5.3:  If <3 is an exterior angle of a triangle and <1 and <2 are the nonadjacent interior angles, then m<3 > m<1 and m<3 > m<2.  (The measure of an exterior angle of a triangle is greater than the measure of either nonadjacent interior angle).

Lemma 3.5.4: In triangle ABC, if <C is right angle or obtuse angle then, m<C > m<A and m<C  > m<2.  (The measure of an exterior angle of a triangle is greater than the measure of either the remaining angle).

Lemma 3.5.5: (Addition Property of Inequality): If a > b and c>d, then a + b > b + d.

Lemma 4.1.7: If two sides of one triangle are congruent to two sides of a second triangle and the included angle of the first triangle is greater than the included angle of the second, then the length of the side opposite the included angle of the first triangle is greater than the length of the side opposite the included angle of the second.
THEOREMS

Theorem 1.3.1:  The midpoint of a line segment is unique.

Theorem 1.6.1:  If two lines are perpendicular, then they meet to form right angles.

Theorem 1.6.2:  If two lines intersect then the vertical angles formed are congruent
Theorem 1.6.3:  In a plane, there is exactly one line perpendicular to a given line at any point on the line.

Theorem 1.6.4: The perpendicular bisector of a line segment is unique

Theorem 1.7.1:  If two lines meet to form a right angle then these lines are perpendicular

Theorem 1.7.2:  If two angles are complementary to the same angle (or to congruent angles) then these angles are congruent (see exercise 21.

Theorem 1.7.3:  If two angles are supplementary to the same angle (or to congruent angles) then these angles are congruent (see exercise 22
Theorem 1.7.4: Any two right angles are congruent

Theorem 1.7.5:  If the exterior sides of two adjacent acute angles form perpendicular rays then these angles are complementary (see pg 56 figure 7

Theorem 1.7.6: If the exterior sides of two adjacent angles form a straight line, then these angles are supplementary (see figure 1.7.6

Theorem 1.7.7:  If two line segments are congruent then their midpoints separate these segments into four congruent segments

Theorem 1.7.8:  If two angles are congruent, then their bisectors separate these angles into four congruent angles.

Theorem 2.1.1:  From a point not on a given line, there is exactly one line perpendicular to the given line.

Theorem 2.1.2:  If two parallel lines are cut by a transversal then the alternate interior angles are congruent.

Theorem 2.1.3:  If two parallel lines are cut by a transversal then the alternate exterior angles are congruent.

Theorem 2.1.4:  If two parallel lines are cut by a transversal, then the interior angles on the same side of the transversal are supplementary

Theorem 2.1.5:  If two parallel lines are cut by a transversal then the exterior angles on the same side of the transversal are supplementary.

Theorem 2.3.1:  If two line are cut by a transversal so that the corresponding angles are congruent, then these lines are parallel.

Theorem 2.3.2:  If two lines are cut by a transversal so that the alternate interior angles are congruent, then these lines are parallel.

Theorem 2.3.3:  If two lines are cut by a transversal so that the alternate exterior angles are congruent, then these lines are parallel.
Theorem 2.3.4:  If two lines are cut by a transversal so that the interior angles on the same side of the transversal are supplementary, then these lines are parallel.

Theorem 2.3.5:  If two lines are cut by a transversal so that the exterior angles on the same side of the transversal are supplementary, then these lines are parallel.

Theorem 2.3.6:  If two lines are each parallel to a third line, then these lines are parallel to each other.

Theorem 2.3.7:  If two coplanar (does not have to be coplanar lines) lines are each perpendicular to a third line, then these lines are parallel to each other.

Theorem 2.4.1:  In a triangle, the sum of the measure of the interior angles is 180o.
Theorem 2.5.1:  the total number of diagonals (D) in a polygon of “n” sides is given by the formula:
  D = n (n - 3)
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Theorem 2.5.2:  The sum S of the measure s of the interior angles of a polygon with “n” sides is given by the formula:  S = (n – 2) * 180.   Note: a polygon must at least have two sides
Theorem 3.1.1:  If two angles and a nonincluded side of one triangle are congruent to two angles and a nonincluded side of a second triangle, then the triangles are congruent (AAS).
Theorem 3.2.1:  If the hypotenuse and a leg of one right triangle are congruent to the hypotenuse and a leg of a second right triangle then the triangles are congruent (HL).

Theorem 3.3.1: Corresponding altitudes of congruent triangles are congruent.

Theorem 3.3.2:  The bisector of the vertex angle of an isosceles triangle separate the triangle into two congruent triangles.  
Theorem 3.3.3:  If two sides of a triangle are congruent then the angles opposite these sides are also congruent. 
Theorem 3.3.4: If two angles of a triangle are congruent, then the sides opposite these angles are also congruent

Theorem 3.5.6: If one side of a triangle is longer than a second side, then the measure of the angle opposite the longer side is greater than the measure of the angle opposite the shorter side.

Theorem 3.5.7: If the measure of one angle of a triangle is greater than the measure of a second angle, then the side opposite the larger angle is longer than the side opposite the smaller angle.

Theorem 3.5.10: (Triangle Inequality) The sum of the length of any two sides of a triangle is greater than the length of the third side.

Theorem 3.5.10:  (Triangle Inequality) The length of any side of a triangle must lie between the sum
 and difference of the length of the other two sides.

Theorem 4.1.1: A diagonal of a parallelogram separate it into two congruent triangles. 
Theorem 4.1.6: Two parallel lines are everywhere equidistant

Theorem 4.1.8: In a parallelogram with unequal pairs of consecutive angles, the longer diagonal lies opposite the obtuse angle.

Theorem 4.2.1:  If two sides of a quadrilateral are both congruent and parallel, then the quadrilateral is a parallelogram.

Theorem 4.2.2:  If both parts of opposite side of a quadrilateral are congruent then it is a parallelogram

Theorem 4.2.3: If the diagonal of a quadrilateral bisects each other then the quadrilateral is a parallelogram.

Theorem 4.2.4: In a kite, one pair of opposite angles are congruent. 

Theorem 4.2.5: The segment that joins the midpoint of two sides of a triangle is parallel to the third side and has a length equal to one-half the length of the third side.

Theorem 4.3.2:  The diagonals of a rectangle are congruent

Theorem 4.3.5:  The diagonals of a rhombus are congruent 

Theorem 4.4.1: The base angles of an isosceles trapezoid are congruent

Theorem 4.4.3: The length of the median of a trapezoid equals one-half the sum of the length of the two bases.

Theorem 4.4.4: The median of a trapezoid is a parallel to each base

Theorem 4.4.5:  If two base angles of a trapezoid are congruent, the trapezoid is an isosceles trapezoid.

Theorem 4.4.6: If the diagonals of a trapezoid are congruent the trapezoid is an isosceles trapezoid.

Theorem 4.4.7:  If three (or more) parallel lines intercept congruent lines segments on one transversal, then they intercept congruent line segments on the transversal.

DEFINITIONS:

1. Statement:  A statement is a set of words and symbols that collectively make a claim that can be classified as true or false

2. Deduction:   Deduction is the type of reasoning in which the knowledge and acceptance of selected assumptions guarantee the truth of a particular conclusion

3. Isosceles triangle:  Is a triangle that has two congruent sides

4. Line Segment:  A line segment is the part of a line that consists of two points, known as endpoints and all points between.

5. Distance:  The distance between two pints A and B is the length of the line segment AB that joins the two points.

6. Congruent:  Congruent segments are two segments that have the same length.

7. Midpoint:  The midpoint of a line segment is the point that separates the line segment into two congruent parts.

8. Ray:  Ray AB, denoted by AB, is the union of AB and all points X on AB such that B is between A and X.

9. Parallel Lines:  Parallel lines are lines that lie in the same plane but do not intersect

10. Angle:  An angle is the union of two rays that share a common endpoint.

11. Congruent angles:  Congruent angles are two angles with the same measure.

12. Bisector:  The bisector of an angle is the ray that separates the given angle into two congruent angles. 

13. Complementary:  Two angles are complementary if the sum of their measure is 90o.  Each angle in the pair is known as the Complement of the other angle.
14. Supplementary:  Two angles are supplementary if the sum of their measure is 180o.  Each angle in the pair is known as the supplement of the other angle.

15. Union: Two sets or figures are joined
16. Adjacent angle:  Two angles that share a common side and a common vertex, but have no interior points in common

17. Congruent angle:  Two angles with the same measure 

18. Vertical angles:  Are the pairs of (non-adjacent) angles formed by the intersection of two lines.

19. Obtuse Angle:  An angle whose measure is between 90o & 180o.

20. Acute Angle:  An angle whose measure is between 0o & 90o.

21. Right Angle:  An angle whose measure is exactly 90o.

22. Law of Detachment:  Let P & Q represent simple statements and assume that statements 1 & 2 are true.  Then a valid argument having is that C = conclusion.  If P, then Q = C  therefore Q.   (Used with direct proofs)

23. Law of Negative Interference (Contraposition):  
P ( Q       (Used for Indirect Proofs)

Not Q

Therefore not P

24. CPCTC:  Corresponding parts of congruent triangles are congruent.

25. Triangle:  A triangle is the union of three line segments that are determined by the three non-collinear points.

26. Polygon: A polygon is a closed plane figure whose sides are line segments that intersect only at the endpoints.

27. A regular polygon:  A polygon that both equilateral and equiangular

28. Polygram:  is a star shaped figure that results when the sides of certain polygons are extended
29. Symmetry definition:  A figure has symmetry with respect to a line ( _) if for every point A on the figure is a second point B on the figure for which (__) is the perpendicular bisector a AB.

30. Symmetry definition:  A figure has a symmetry with respect to point P if every point A on the figure there is a second point C for which point P is the midpoint of AC.

31. Congruent Definition (triangle):  Two triangles are Congruent when the six parts of the first triangle are congruent to the six corresponding parts of the second. 

32. Identity Definition (triangle): In this context, identity is the reason we cite when verifying that a line segment (or an angle) is congruent to itself, also known as the Reflective Property of Congruence.

33. Perimeter Definition (triangle):  The perimeter of a triangle is the sum of the length of its sides.  Thus if a, b and c are the lengths of the three sides then the perimeter P is given by P =  a+ b+ c 
34. Pythagorean Theorem (triange):  In a right triangle with hypotenuse of length c and legs of lengths a and b, it follows that c2 = a2 + b2.

35. Inequality:  Let a and b be real numbers.  a > b if and only if there is a positive number p for which a = b + p

36. Parallelogram: Is a quadrilateral in which both pairs of opposite sides are parallel.

37. Altitude:  An altitude of a parallelogram is a line segment from one vertex that is perpendicular to a nonadjacent side (or to an extension of the side). 

38. Kite:  A kite is a quadrilateral with two distinct pairs of congruent adjacent sides.

39. Rectangle:  A  rectangle is a parallelogram that has a right angle.

40. Rhombus: is a parallelogram with two congruent adjacent sides.

41. Trapezoid: is a quadrilateral with exactly two parallel sides.

42. Altitude (Trapezoid):  An altitude of a trapezoid is a line segment from one vertex of one base of the trapezoid perpendicular to the opposite base (or to an extension of the base).

Properties of Equality:

1.  Addition property of equality:  If a = b, then a + c = b + c

2.  Subtraction property of equality:  If a = b, then a – c = b – c

3.  Multiplication property of equality:  If a = b, then a . c + b . c

4.  Division property of equality:  If a = b and c = 0, then a =  b

                                                                                            c     c
Algebraic Properties:

1.  Distributive Properties:  a (b + c) = a . b + a . c

2.  Substitution Properties:  If a = b, then a replaces b in any equation (replaces all b’s)

3.  Transitive Properties:  If a = b and b – c, then a = c

Triangle Classification:
Acute:  All angles are acute 0-90o
Obtruse:  One obtuse angle 90-180o
Right:  One right angle 90o
Equiangular:  All angles congruent

Triangles Classified by Congruent Sides

Scalene:  None    
Isosceles:  At least two congruent sides  
Equilateral:  All three sides congruent

Polygon Number of Sides

Triangle:  

3

Quadrilateral:

4

Pentagon

5

Hexagon

6

Heptagon

7

Octagon

8

Nongon

9

Decagon

10

CPCTC:  Corresponding parts of congruent triangles are congruent.

CSSTP:   Corresponding sides of similar triangles are proportionate. 
Pythagorean Theorem:  The square of the length © of the hypotenuse of a right triangle equals the sum of squares of the lengths (a and b) of the legs of the right triangle that is c2 = a2 + b2
Square Root Property:  Let x represent the length of a line segment and let p represent a positive number: If  x2 = p, then x – sq root p
