Questions for Final Exam
Based on Course Summary
1. Specifically, what vocabulary are we responsible for in the area of formal logic?  

Mostly look at section 1 of the summary 11-17.  See the update to this document. I have put the same  paragraph on basic logic  in the study guide since it is more appropriate there.
(2.1)  If the book takes a metric approach… then what?  (It doesn’t seem that your thought was completed here)  Right-see new version.
2. (2.1)  You talk about Euclid’s axiom to prove vertical angles are congruent.  Does Hilbert use the same axiom or some other?  
Euclid claims to prove SAS, SSS and ASA.  Euclid’s proof of  SAS is deeply flawed.

Hilbert assumes SAS and then gives correct proofs of SAS and SSS.

For some reason that I cannot fathom, most modern texts take all three as postulates.

Weinzweig has axioms about transformations that make SAS a theorem (and so ASA and SSS follow).

3. (2.4)  For theorem 6, can we talk more about between-ness and incidence?  For between-ness, I believe we are referring to part II of Hilbert’s Axioms, the Axioms of Order.  Of these, we have Postulate II.1-Postulate II.4.  When you talk about between-ness, which of these are referring to, or are we referring to all of them?
Incidence: p is incident to or on l.  Formally we write I(p,l).
Hilbert describes the properties of incidence in his first group of axioms.

Between: p is between A and B.  (So in particular it is on the line through AB.  )
Formally we write B(A,B,p).
The properties of betweeness are laid out in group II, the order axioms.

4. (3) What are the 3 meanings of parallel?  The ones I can think of are (1) lines with the same slope in the coordinate plane (is a line parallel to itself), (2) lines in a plane that never intersect, and (3)?  Are you referring to the alternate interior, same-side interior, and corresponding angle theorems?
I meant ideas like 1) and 2).  Usyskin gave two other ideas: lines that are always the same distance apart, and lines that go in the same direction.

I don’t mean  3) the alternate interior, same-side interior, and corresponding angle theorems.
Based on Study Guide

1. How do you recommend we translate such a formal notion of proof effectively to high school students?

I don’t think that such a formal notion should be translated directly. The exact ideas of a proof in a formal system are not suitable for high school.  But the basic idea that a proof is a sequence of steps such that each step follows from earlier ones in the proof or known (including postulated or proved before) result by simple logical inference is key.
I think it is useful to make the distinction between common sense notions and geometric postulates.

Common notions do are about `equality’ not about the particular subject matter.

 These include  properties of equalities and congruence: e.g. transitivity of equality or congruence and “equals added to equals are equal”.

Postulates are properties of geometry: any two lines have a unique intersection or algebra: any non-zero element has a multiplicative inverse.

Mixing up these two kinds of assumptions (as is common in high school geometry texts makes people think that there equality axioms for congruence, addition, multiplication .... that all must be memorized separately. Rather there is one common sense notion that should not be analyzed until the third year of college.
I talked about the formal notion to make clear that there is ultimately a way to make such translations if we are being super-careful. More importantly, I wanted to stress the difference between a logical derivation which is easy to check but hard to find and the notion of logical implication.  (Every model of Gamma is a model of phi.).  Since these two notions (are equivalent by Godel, we know that if one cannot prove phi from Gamma, it is possible to find a model of Gamma where phi is false.  

2. I am unsure what you mean by the ‘essential elements of definition.’  I have looked online and in my notes and am still unsure.  Please explain.
A definition is an abbreviation.  We have some concept which we can describe in terms of earlier notions and we say X holds iff this collection of conditions hold.  Note that if we define a notion, such as AED is a right angle then A,E,D wil not be quantified within the definition.  We could think of a definition as being the form 

For all A,E,D [ AED satisfies the new notion if and only if blah holds of AED].

Rhoad, et al make the very good point that when we use if in a definition. (A square is a rectangle if all four sides are equal), we really mean if and only if. That the new property implies its description is understood from saying: this is a definition.
Thus for example we can define a right angle (if we have the protractor postualate) as an angle that measures 90 degrees.

Or we can define a right angle as in Euclid as angle ABC such that ABC is congruent to ABD and AD is a straight line.
3. for #3a, can we assume that if 2 angles are congruent and supplementary, they are right angles? 
NO. 

 If not, how can we define right angles with no measure and no concept of straight angle?  
It is done in 3a) (and just above ).  I don’t need a notion of straight angle; I do need the notion of straight line.

Again, for #3b, do we know about straight angles?  It seems to me that defining straight angles or 180 degree angles are necessary before we can talk about angles being supplementary.

3b)  Definition without straight angle. Two angles ABC and DEF are supplementary, it there an angle ABG congruent to DEF and CG is a straight line with B between C and G.

3b) definition with straight angle.  First define: ABC is straight angle if AC is a straight line.

Two angles are supplementary if there sum is a straight angle.  (You may legitimately complain that I haven’t defined the sum of two angles.  I mean copy one the angles so they have one over lapping side and then take the big angle. (This can be written out as in last example.)

4. I have a few questions regarding the way you have written the definition for right angle as:  (9C)(9`)I(A, `) ^ I(C, `) ^ \AED _= \AEC.
Sorry, another typo. It should read angle AEC is congruent to angle DEC

a. Is point A on line l?  What about point C?
A is on line l. This is the meaning of  I(A,l) as defined on
Page 8 of the formalization lecture

http://www2.math.uic.edu/~jbaldwin/math592/geomaxioms.pdf

b. I(a,b) seems to be defined for 2 lines, but you have used it with a point and a line.  Is this intentional?

I see the problem,I think  you are reading  I(x,y) as `the lines x and y intersect’;; it means (asI defined it) incidence of a point on a line.

c. Are we given that angle AEC is a right angle or are we just assuming that in order to use congruency?  And, how can we be given that an angle is right before we have a definition for what it means to be a right angle?

Given the typo and the confusion about the symbol  I, I will assume this problem is resolved.
5. In my notes, the only comment I have about functions and relations is that functions denote elements while relations denote terms.  Is an example that Between is a relation but Between (x, y, z) is a function, or are x, y, and z a Relation?  This is unclear to me.
I must have misspoken in class since two of you made the same comment. 
Relations do not denote terms
 The key ideas is that functions or terms denote objects and relations are either true or false.  That is relations denote true or false.
So Between(x,y,z) is a relation.
6. For #6a, I believe where you said angle F’BA is congruent to angle EDF, you meant F’BA is congruent to angle FED (not EDF).  
This is correct.  I think this completes the proof.
Are we allowed to use what we did in class where we completed a proof by contradiction where the sum of the 2 smaller angles equals the greater angle, therefore the smaller angle cannot be congruent to the bigger angle?
Is this about 6b?  Of course you are allowed to use common notions about the comparing of angles.
7. To prove perp bisector, do we know that “if 2 congruent angles are suppl, they make a st angles?”  If not, how can we prove perpendicular?

We do know this.  However, the argument I have in mind doesn’t use it.

8. Straight angles and vertical angles.

I defined a straight angle above. Euclid only allows angles of less than 180 degrees and refers to a straight angle as `equal to two right angles’.  I don’t know other than historical interest in this.
Theorem. If all straight angles are equal then vertical angles are equal

This  is easy to check that using `common notions’: A +B =A +D implies B =D –in this case for congruence (equality in Euclid’s vocabulary) of angles.

One of my objections to the `Babylonian geometry’ in CME is that one was just reading fundamental properties of straight and vertical angles from the diagram.  On the other hand, I haven’t stumbled over a geometry that does not satisfy this axiom.

9. Proportionality.  Section 2.5 of the summary had serious typos that have been corrected.

10. Compositional theory of truth and compactness.  I doubt that I will ask about the compositional theory of truth. We just use it all the time without comment.  Compactness ended up only being used for non-Archmidean.  Be sure you what the Archmidean axiom means. Don’t worry about the compactness theorem.

General Questions

1. Will we be allowed to use our print-out of Hilbert and Euclid’s Axioms or are we required to memorize them?

Yes, you are allowed (urged) to bring in the axiom list). I am certainly not asking for memorization.

2. Will questions be asked about details of specific readings we did for class?

Not in the sense of, `what was Smith’s opinion on the need for proof’. There might however be a question like. What are the advantages of two-column proofs. And remembering Wu’s arguments would be helpful for a response.  But it is the arguments that interest me, not the authority.

3. Will we be required to analyze or write sentences for Tarski’s World during the exam?

No, but similar kinds of analysis for mathematical structures might come up.  
4. What kind of questions will be on the exam.

I will say more on Monday but the general plan is short answer, multiple choice, T F on the closed book; essay and proofs on the open book. 
