Unit 02 Logic 

	Algebra Properties of Equality

Let a, b, and c be real numbers



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

	Subtraction property of equality
	If a=b, then a - c = b – c

	Multiplication property of equality
	If a=b, then a · c = b · c

	Division property of equality
	If a=b and c≠0, then a / c = b / c

	Reflexive property
	For every real number a, a=a

	Symmetric property
	If a=b, then b=a

	Transitive property
	If a=b and b=c, then a=c

	Substitution property
	If a=b, then a can replace b in any equation or expression

	Distributive property
	a(b+c) = ab + ac


Vocabulary
· A conditional statement has two parts, a hypothesis and a conclusion

· when the statement is written in if-then form, the “if” part contains the hypothesis and the “then” part contains the conclusion

· the converse of a conditional statement is formed by switching the hypothesis and conclusion

· negation is writing the negative of a statement

· the inverse of a conditional statement is formed by negating the hypothesis and conclusion 

· the contrapositive of a conditional statement is formed by switching and negating  the hypothesis and conclusion

· equivalent statements when two statements are both true or both false
· perpendicular lines  two lines that intersect to form a right angle

· line perpendicular to a plane a line that intersects a plane in a point and is perpendicular to every line in the plane that it intersects

· biconditional statement is a statement that contains the phrase “if and only if” 

· it is equivalent to writing a conditional statement and its converse
· Deductive Reasoning – uses facts, definitions, and accepted properties in a logical order to write a logical argument

· two column proof - has numbered statements and reasons that show the logical order of an argument
· indirect proof
Reasoning laws
· Law of Detachment  - if p→q is a true conditional statement and p is true, then q is true

· Law of Syllogism – if p→q and q→r are true conditional statements, then p→r is true
postulates
· Postulate 5 – Through any two points there exists exactly one line

· Postulate 6 – a line contains at least two points

· Postulate 7 – if two lines intersect then their intersection is exactly one point

· Postulate 8 – through any three noncollinear points there exists exactly one plane

· Postulate 9 – a plane contains at least three noncollinear points

· Postulate 10 – If two points lie in a plane then the line containing them lies in the plane 

· Postulate 11 – if two planes intersect, then their intersection is a line
·  Postulate 12 – Linear pair postulate - If two angles form a linear pair, then they are supplementary

symbolic notation for conditional statements

· p – represents the hypothesis

· q – represents the conclusion

· If p, then q or p→q read  p implies q

· p if and only if q or p↔q

· ~ the not symbol

· conditional statement -  p→q

· Converse -     q→p

· inverse -       ~p→ ~q

· contrapositive  -      ~q→ ~p

· Equivalent statements

· conditional and contrapositive

· converse and inverse
Theorems
· Theorem 2.1 - Properties of segment Congruence

· segment congruence is reflective, symmetric, and transitive

· Theorem 2.2 – Properties of angle congruence

· angle congruence is reflective, symmetric, and transitive

· Theorem 2.3 – Right angle congruence theorem

· all right angles are congruent

· Theorem 2.4 – Congruence of Supplements theorem

· if two angles are supplementary to the same angle (or congruent angles) then they are congruent

· Theorem 2.5 – Congruence of complements theorem

· If two angles are complementary to the same angle (or congruent angles) then they are congruent

· theorem 2.6 – vertical angle theorem

· vertical angles are congruent
