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MAD 3512 - THEORY OF AIGORITHMS LORIDA INT'L I

TEST #2 - Spring 2010 TIME: 75 min.
Answer all 6 questions. Provide all reasoning and show all working.
An unjustified answer will receive little or no credit. Begin esach of
the 6 gquestions on a separate page.

1. Let L Dbe the language
accepted by the NFA shown on
~the right. Find NFAs which
accept
(a) L° {(b) (LR .
2. (a) Find an NFA which is equivalent to the RLG given below.
G: -7, A~Q1A, A—1B, B~+100, B-+0C, B-A,
C~E, .C-»10D, D-00D, D-101, E-»A, E-1A.
(b) Convert the NFA shown below on the right in Qu.#3 into an
equivalent RLG. -
C
‘ a
3(a) Find a regular expression for the - B ““"J;‘"—“éi)
language accepted by the NFA shown
on the right.

{b) Suppese F is a finite language and d
AUF is8 regular, does it follow
that A must also be regular?

{You may use any theorem from class.] .
4(a) Define what are the initial functione and what are the
primitive recurgive functions.

(b) Show that f(x,y)=3x+4y+2 is a primitive recursive function by
finding primitive recursive functions g and h such that f =
prim.rec.(qg,h) and showing that g & h are primitive recursive.

IR o)L
>——(F
5{a) Write down what the Halting

6.

Problem says. L/aﬁe_
(b} Show what happens at each step if

10101 is the input for the ™™, M

shown on the right. —_— A B(/""*““*\
(¢) Find the language accepted by M, QAVR

Detexrmine which of the following languages are regular and which are
not. (a) Iy={a*.b": k+l=2n?(mod 3)} (b) Lp={b*.c®: k+ls>n?}

(If you say that it is regular, you must find a regular expression;
if you say it is nom-regular, you must give a complete proof,]
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Now aﬂy % W
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Se F and /MF ATE requ/.ﬂr Also
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/Ja///nj Problem: Is Theve a TM H  such #Hal for an
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