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MAD 3512 - THEQRY OF ALGORITHMS - FLORIDA INT'L UNIV.
TEST #1 - SPRING 2025 TIME: 75 min.
Answer all 6 questions. No calculators, notes, or on-line data are allowed, An unjustified answer
will receive little or no credit. BEGIN EACH OF THE 6 QUESTIONS ON 6 SEPARATE PAGES.

1.(a) Define what is a regular expression
over the alphabet V = {a, b, d}.
(b) Let M be the NF4 on the right. Find
a DFA, M: which recognizes L(M)c.

2. Find regular expressions, Ei and Ez, which describe the languages, L1 and L3, below.
(@) L1 = {0€{0,1}" : ¢ contains both 00/ and 010 as substrings }.
Indicate how 101010010 is described by your E; by putting dots between characters.
(b) Lo = { 9€{b,c}" : ¢ contains at most one occurrence of the string 5b }.
Indicate how ccbcbbcebe is described by your E; by putting dots between characters.

3. (a) Define what it means for two states p & g to be indistinguishable in a DFA,M.
(b) Check for inaccessible states, then partition the states of the DF 4 below into
blocks of indistinguishable states, and find the equivalent reduced machine, Mp.
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‘4. (a) Let f(p) = [2.00(¢) —na(e) — 1] (mod 4). Find a DFA4, My, which accepts the
language, L:={ @e{ab}’: f(¢) is 1 or2 (mod4)}. .
(b) If @ = babba find () & check that it agrees with your DFA with ¢ as input.

5. (a) Fmd a CFG (context-free grammar) Gs which generates the language
= {ab": n>3k+2, k> 0} U {&Kd": 3 <n<2k+4, k>0).
(b) Fmd derivations from your CFG for each of the strings: (i) a'b’ & (ii) ¢*d".

6. Let A, B, C,and D be languages based on the alphabet {0,1}. |
(a) Isit always true that (B.A)—(CA)S(B-C)A?
(b) Is it always true that (A.D)N{(C.D) S (ANC).D ? (Justify your answers.)
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