Geometry Lv 1: 1.4, Beginning Proofs
· Warmup/Administrativia

· I’m going to try once again not to require that you bring books to class.

· Hand in signed Welcome/Expectations sheet

· Write down the homework: Read Section 1.4 p. 23-25. Problems: All of them (p. 26,27). For problem B.11, note that 70(20’ = (70  20/60)( and 19(40’ = (19  40/60)(.

· Assumptions from diagrams

· In pure formal geometry, in theory you  never have to look at a diagram. We are more informal. Here are some things you should and should not infer from diagrams

	Should assume
	Should not assume

	Straight lines, angles
	Right angles (unless drawn with little square)

	Collinearity of points
	Congruent segments

	Betweenness of points
	Congruent angles

	Relative positions
	Relative sizes of segments, angles


Proofs: The Art of Deduction

· Using what we know (or what we accept as true) to prove other things

· Rules of engagement: Here are the things we accept in our geometry proofs:

· Undefined terms: point, line, between, etc

· Defined terms

· Basic logic, set theory and algebra

· Postulates (accepted without proof)

· Things we have already proven (theorems)

· Note that none of the first four things are proven. What makes them different?

Basic form of a proof

1. State what we are trying to prove as a theorem

2. (Optional) Restate theorem with a diagram with the relevant parts labeled

3. Prove it, using the facts we are given and the “rules of engagement” above

4. A common form of proof used in geometry is the “two column proof.” Here is an example:

Theorem

Any two right angles are congruent.

Given: Two right angles, (A and (B.

Prove: (A ( (B

	Statement
	Reason

	1. (A is a right angle.
	Given.

	2. m(A = 90.
	Definition of right angle.

	3. (B is a right angle.
	Given.

	4. m(B = 90.
	Definition of right angle.

	5. m(A = m(B
	Property of equality.

	6. (A ( (B
	Definition of congruence.


Pretty impressive, eh? Ok, that was a lot of steps to prove the obvious. But we have to start somewhere!

Once we prove a theorem, we can use that theorem in justification of other theorems. Theorems are like building blocks.

Theorem

Any two straight angles are congruent.

Proof. “Left as an exercise for the reader.”

Theorem (Jimmy & Fiona’s Theorem)

Vertical angles are congruent.

Given: Line AB and line CD intersecting at point E

Prove: (AEC ( (BED

	Statement
	Reason

	1. (AEB and (CED are straight angles.
	Definition of straight angle (AEB are collinear and E is between A and B; similar for CED) 

	2. m(AEB = m(AED + m(BED.
	Mystery postulate?

	3. m(CED = m(AEC + m(AED.
	Mystery postulate?

	4. m(AED + m(BED = 180
	Definition of straight angle and (2)

	5. m(AEC + m(AED = 180
	Definition of straight angle and (3)

	6. m(AED + m(BED = m(AEC +m(AED
	Property of equality (both equal 180)

	7. m(AEC = m(BED
	Property of equality (subtract m(AED from both sides)

	8. (AEC ( (BED
	Definition of congruency.


Classwork/homework

