Geometry Lv 1 2008-09-05

Knowing & Measuring

· Warmup/Administrativia

· Find/remember your seat in seating chart

· Do you have a textbook?

· Are your name and mine written on the bookplate?

· Make sure you have a compass, protractor, and straightedge (ruler) at home. You won’t need those in class usually.

· Write down the homework: Read Sec 1.2 (pp 9-14 but just skim “parts of a degree”); do problems A4, 6-11; B13, 15, 17; C19, 21
· How do we know things?

· How do we know the sky is blue?

· How do we know about gravity?

· How do we know that 
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· What good is knowing that 
[image: image2.wmf] ?

· How do we know about the motion of planets we have never observed?

· How do we know that 3 + 2 = 5?

· How do we know that we know?

· We know some people have delusions, why not us?

· Mathematical knowing

· Goes in two directions:
· Generalizing/abstracting (from the concrete to the abstract)
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· {(, {(}, {(, {(}}}

· all generalize to what we call “3”

· Deduction (from the abstract to the concrete)

· Because we know that 3+1=4, we know that adding one rock to a pile of 3 rocks gives a pile of 4 rocks, or that if we add one Stooge to the Three Stooges we get four Stooges (though there were apparently nine of them in real life).

· Mostly we see the deductive side

· Deduction does not depend on the real world!

· But what would we think if our deductions  based on true things turned out to be false? What if we added one rock to a pile of 3 and got 5?

· How do science and mathematics relate?

· Structure of mathematical knowing

· Definititions: Naming the stuff we talk about

· What makes a good definition?

· Undefined terms: You gotta start somewhere!

· In geometry, these are things like point, line, “between,”…

· Can we define ray in terms of line, point and between?

· Set theory

· Union: S ( T
· Example: {P,Q}({Q,R}=

· Union of even integers and odd integers
· Intersection: S(T
· Think about lines, segments, rays etc. as sets of points and then think about how those operations apply

· Basic logic

· Conditional Statements: “If P then Q
· And, or, not

· Inverse (if ~P then ~Q), converse (if Q then P), contrapositive (if ~Q then ~P)

· Which follow from “if P then Q”?

· Axioms or postulates: statements we accept  without proof

· Example: Every line contains at least two points

· Example: Between any two distinct points lies a third distinct point on that same line

· Theorems: statements we prove using all that other stuff

· Example theorem: Every line contains at least three points

· Proof?
· There’s more than one way to do it! (Hilbert’s axioms, Tarski’s axioms, and Birkhoff’s axioms are examples)

· Geometry class knowing

· We will not be strict about the lowest level (what’s defined, undefined, common sense notions of “between,” etc.)

· We will be strict from there on up

1.2 Measurement of Segments and Angles

· Measuring segments

· Use ruler

· Measuring angles

· Use protractor

· 360( in circle

· There are (or were) metal rods in the National Bureau of Standards representing the “standard” foot, meter, etc.

· Is there a “standard” for a degree in the Bureau?

· How did they come up with 360( anyway?
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· Acute angle: m<90(
· Right angle: m=90(
· Obtuse angle: m>90(
· Straight angle: m=180(
· Congruency: Two angles, or two segments, are congruent if they have the same measure.
· From page 12: “Often, we use identical tick marks to indicate congruent angles and segments. In the following diagram, the identical tick marks indicate that there are four pairs of congruent parts. Can you name them?”
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