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1.
a.
For the set S, show the power set below, i.e. _(S).



S = { m,n,o,p}


b.
What is the cardinality of the power set of a finite set. Prove your answer.

2.
Show that the set of rational numbers, R, is equivalent to the set of Integers , Z, i.e. R _ Z.

3.
Given two propositions, p and q, agrue convincingly whether the conditional statement p(x) ( q(x) is always true given that T(p(x)) ( T(q(x)).

4.
Consider the relation R : "is an acquaintance of". Classify it with respect to symmetry, antisymmetry, reflexivity, and transitivity. Is it an equivalence relation? Why or why not?
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5.
Consider the relation R : "is a subset of" on the set N. Classify the relation as in question (4). Does this define a partially-ordered set, totally-ordered set, or neither?

6.
Let ( = {a,b}. Define in set notation the following:


a.  (* - ( (i   =

                   i= 3 to (

b. (* ( (+ = 


c. (2 - {aa,ab,ba} =


   __


d. ( * = 

7.
Given that regular Languages are closed under union and complementation, show that they are also closed under intersection.

8.
Consider the following nfa-Λ transition graph. Use the nfa-dfa conversion algorithm to generate a dfa. Show your result in a graph. Do this problem on the back. [Hint: You may want to draw a graph of the nfa to help you]


δ(q0,λ) =
q1


δ(q2,a) =
q3

δ(q0,λ) =
q2


δ(q3,b) =
q3

δ(q1,a) =
q1


δ(q3,b) =
q4

δ(q1,b) =
q2


δ(q4,a) =
q2

δ(q2,a) =
q2
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9.
a.
Make a strong argument as to why it is possible to design an FA to accept the language



L = { w | na(w) + nb(w) mod 3 > nc(w) mod 4 }.


b.
Design the dfa to accept L.

10.
For each of the following languages, prove that it is a regular language by construction or cogent argument or prove that it is not, by careful application of the pumping lemma. You may also use any results we obtained in class.


a.
L = { akblcm | k+l+m < n, n ε N }


b.
L = { anbncndn | n ( 0 }


c.
L = L((a*b)*(ab+b)*) ( L(b*a) ( L(aa*b*a)


d.
L = { a2nb2n+1 | n > 1 }






