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Sets

Directions for First Set of Study Questions

Because the first set of study questions is on technical material that requires using mathematical symbols, your answers should be handled differently from later assignments.  Do not e-mail them to me, and work them out in pencil.  Please turned them in to my mailbox, in 206 McM, by (i.e. on or before) next Friday, Oct 1, 4:00pm.

The Syllabus, the Notes ("The Modern Analysis of the Infinite"), and the first list of study questions are at:

For this week read sections 1-4 (through page 8) and try the questions A, B, and C:1-6.  Those of you with some math background should be able to do them fairly easily at an informal and intuitive level.  Those of you for whom set theory is new should have two more limited goals: 
(1) understanding the notation -- i.e. figuring out what is being said in the mathematical formulas and seeing that they are true -- and 
(2) writing answers to the questions that convey to the reader (me) why you think they are true.

Note: when you email me, please put "The Infinite", or "Infinity" in the subject line someplace so your message is not treated as spam but filtered on my machine to the right mailbox.

It is important that you can read and understand propositions written in the notation of set theory.

A.  Discussion Questions:

1. Clearly it is logically and conceptually possible for some democrats to be intelligent and some stupid.  That is, the “properties” of being a democrat, on the one hand, and those of being intelligent or stupid, on the other, are different.  Explain how it might nevertheless be ture that the set of democrats and the set of intelligent beings, or the set of democrats and the set of stupid things could be the same. 

2. According to the Principle of Abstractions the following open sentences define sets that exist:

x is round and x is square

x is taller than x

x=54 or x= the white house or x=Cicero

x is tax deductible and  x is soluble in water

These are certainly odd sets, and it is not obvious that they “exist.”   List some “rational” or “scientific” criteria that we might appeal to in order to decide whether they really do? 

B.  Translate into English the following:

1. {x | x is a human}({x | x is rational}

2. {x | x is a democrat}({x | x is compasionate}=(
3. {x | x is a republican}({x | x is intelligent}((
4. {x | x is a republican}{x | x is intelligent}((
5. {x | x is conservative}({x | x is liberal}=V

C.  It is important to understand roughly what the notation says, and the best way to do that is to try to prove some propositions.  Using the Principles of Abstraction and Extensionality, and the definitions of the terms, operators and relations of set theory, give informal proofs of the following:

1. A(A

2. A(B(B(A

3. A((A(B)

4. ((A

5. (A(B & B(A) ( A=B

6. A( P(A)

7. {<x,y>| (x ( x) = y} is a function (where ( is the sign of multiplication) .  

8. {<y,x>| (x ( x) = y} is not a function.

9. Let h be a homomorphism from one structure S=<A1,...,Ak,R1,...,Ri,f1,...,fm,O1,...,On> to another structure S(=<A(1,...,A(k,R(1,...,R(i,f(1,...,f(m,O(1,...,O(n>, and let C be the set made up by taking the unions of all the sets in the first structure, that is C=A1(...(An (which is also written in alternative notation as U{A1,...,An}).  Now let us define a  binary relation (h on C as follows:  for any x and y in C,                      

 



x(hy  iff  h(x)=h(y).  

(That is, two things of the first structure are “equivalent” if they have the same “representative” in the second.)

Prove informally that  (h is an equivalence relation on C, i.e. prove three things: 

(1) (h is reflexive, 

(2) (h is transitive and 

(3) (h is symmetric.

Furthermore,let use define [x]h as {y| y(hx}. Here, x]h is called the equivalence class of x under h.

Prove informally that :  the family F of all equivalence classes,  i.e. F={[x]h | x(C }, is a partition of C.  To do so prove two things: 

(1) F “exhausts” C.  That is, for every element x in C, there is in the equivalence class [y]h in F (note that it is possible that x=y) such that x([y]h, and 

(2) The sets in F are disjoint.  That is, no element of C is in more than one equivalence class (i.e. if x([y]h and x([z]h, then [y]h =[z]h ).  
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