
CSE 355 HOMEWORK FIVE

DUE 25 NOVEMBER 2015, START OF CLASS

(1) We interpret a string in {0, 1}? as a binary representation of a number. Produce a formal
description of a Turing machine that, on input w ∈ {0, 1}?, halts in the accept state with
w#y on the tape so that y = 1n where n is the integer whose binary representation is w. (y
is called the unary representation of the number for which w is the binary representation.)

(2) We consider languages over the alphabet Σ = {0, 1,#}. We interpret a string in {0, 1}?
as a binary representation of a number. Let L = {w#x : w ∈ {0, 1}?, x ∈ {0, 1}?, and the
number n for which w is a binary representation is an exact divisor of the number m for
which x is a binary representation}. Give a low level description of a deterministic Turing
machine that decides L. Hint: Use your solution to problem 1.

(3) Let L′ = {w#wrev : w ∈ {0, 1}?}. Let L = (L′)?. Give a precise definition for a determin-
istic PDA that recognizes L.

(4) The language subsequence(L) is the set {x : ∃y ∈ L for which x is a subsequence of y}.
(a) If L is Turing decidable, must subsequence(L) be Turing recognizable? Show that your

answer is correct.
(b) If L is Turing recognizable, must subsequence(L) be Turing recognizable? Show that

your answer is correct.
(5) Our Turing machine is broken!

(a) The tape head can only move to the right. What class of languages can it recognize?
Explain.

(b) The tape head can only move to the left. What class of languages can it recognize?
Explain.

(6) (not to be graded) Are the deterministic context-free languages closed under the Kleene
star operation?
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