MAD 3512 - THEORY OF ALQORITHMS ‘ FLORIDA INT'L UNIV,
TEST #2 - Fall 2012 TIME: 75 min.
Answer all 6 quegtiong., Provide all reasoning and show all working. An
unjustified answer will receive little or no credit. Begin each of the
6 guestionz on a geparate page.

(15) 1. Let L be the language acceptad 1 W
' by the NFA shown on the right. 0.
Find NFAs which accept .
4y R —r T,
(a) L° (b} (L%)". e ] M@

!

(18) 2 {(a) Find an NFA which ieg equivalent to the RLG glven below.
G =B, E+«QLlE, E-1A, A~1B, A-A, B-01,
B~1C, C-E, C-0D, b-10D, D~01, D-A.
(b) Suppose I ig finite and L-F is a regular language. Is it always true
that L must also be a regular language? (Justify your answer.)

(16) 3 (a) Write down what the Pumping e (B V(O .._n....z).-—-@
Lemma gays.
(b) Find a regular expregsion for
the language accepted by the _
NFA shown on the right. |

e

(22) 4(a) Define what it means for £ to be obtained from g and h by primitive
‘ reoursgion, Show that f£(x,y)= 3x+y+2 is a primitive recursive
function by finding primitive recursive functions g and h such that

f = prim.rec.(g,h).

(b} Define what it means for £ to be obtained from g by minimization. Show
that £(x) = r‘:/(szﬂ is a recursive function by finding a primitive
recursive function g such that £ = ulg,0]. _

[vou may use the fact that MONUS, ADD, & MULT are prim. rec. if needed
in 4(b), but you are not allowed to do so in 4(a).]

(15} 5 (a) Define what is a Turing-
geml-dacidable relation on N.
(b} Show what happens at each step if

0100 is the input for the TM, M
shown on the right. e i/f/f
(¢} Find the language accepted by M, - \E
S e
: o//R
(18) 6. Determine which of the following languages are regular and which are
not. {a) L,={a*.b": kimod 3) < n*{mod 3}} (b) Ly={c*.d": ken?}.

(If you say that 1t i1s regular, you must find a regular expression;
if you say it 1g non-regular, you must give a complete proof.]
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