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[5] 1. Let Ly = {w € {a,b}* : the number of b’s in w is not equal to 2}. Draw the transition
diagram of a deterministic finite automaton for L;. Then, for each state g of your automaton,
describe (in precise English) which strings take the machine from the initial state to gq.

[3] 2. Give a high-level description (in plain but precise English) of how to prove that the regular
languages are closed under concatenation. (I.e., how to prove that if languages L; and Lo
are regular, then L; - L, must also be regular.) Your answer must fit inside the box below.
Anything written outside the box will be ignored.
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. In class, we saw that if L; and Ly are regular, then so is Ly U Ly. Use this fact to prove that,

forallmn > 1,if Ly, Lo, ..., L, are all regular languages, then the language Ly U L, U---U L,
is also regular.
Hint: use mathematical induction.
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. Let X = {( 8 > , ( g ) , ( (1) ) , < 1 )} A string in X* represents two natural numbers

in binary representation. Let L4 be the language of all strings where the number represented
by the top row equals one plus the number represented by the bottom row. For example,

1 0 1 0 0 0
( 1 > ( 0 ) ( 0 ) ( 1 ) ( 1 ) ( 1 > € L4 because the bottom row (100111) represents

39 in binary and the top row (101000) represents 40, and 40 = 39 + 1. Draw the transition
diagram of a deterministic finite automaton for Ls. You do not have to prove your answer
is correct.

. Let N = (Q, %, q,9, F) be a non-deterministic finite automaton.

Let N'=(Q,%,q,6,Q — F).

Let L and L’ be the languages accepted by N and N’, respectively.

Is it true that, for every NFA N, L/ = L?

Answer clearly: YES or NO. Briefly explain why your answer is correct.



