COMP 481: Automata, Formal Languages, and Computability
Spring 2009

Homework Assignment #1
Due date: 15 January 2009 (beginning of class)

1. Prove or disprove the following claims.

(a) For any language L, L C L - Liffe € L.
(b) For any alphabet 3, (¥*)* = >*.
(c) For any language L, L* is infinite.

2. For two languages L; over ¥; = {a} and Ly over ¥y = {b}, we define the following two
operations:

° Ll D L2 = {Om+n a™ e L1 and b" € LQ}
o Ll S L2 = {Om—n a™ e L1 and b" € L2}

(a) Let A = {aa} and B = {bb}. Define formally the languages A ® B and A © B.

(b) If both A and B are finite, what are the cardinalities of A ® B and A © B? Justify your
answer.

3. For alanguage L over > = {0}, we define the two operations:

e SplitP(L) = {a™b" : 0™ € L}.
e SplitM(L) = {a™b" : 0™~ " € L}.

(a) Let L = {00,0000}. Define formally the languages SplitP(L) and SplitM(L).
(b) If L is finite, what are the cardinalities of SplitP(L) and SplitM(L)? Justify your answer.

4. Draw the state diagram of a deterministic finite automaton for each of the following lan-
guages.

(@ Ly ={w:Jue{0,1}*s.t. (w = 1u) V (w = 0),and val(w) =5 3}. (val(w), where
w is a binary string, is value of w when viewed as a number. e.g., val(1001) = 9.)

(b) Ly ={w €{0,1}*: Ju,v € {0,1}*, w =u0101v}.

(¢) Ly = {w € {0,1}* : Vu,v € ¥* such that w = uw, |#o(u) — #1(uv)| < 2}.

(d) Ly ={w € {a,b,c}*: #4,(w) =5 0 and #,(w) =5 1 and #.(w) =5 2}.




