
CSCI 2400 – Models of Computation

Homework 1

Due: Thursday February 3rd, 2011 5pm

This homework and the next homeworks require that you use the software simulation tool for
automata JFLAP. You can download and install JFLAP from the web page: http://www.jflap.
org/.

Problem 1. Describe in the best way you can with set notation the following languages over
alphabet Σ = {1} (the languages concern unary numbers including λ):

(a) FIV ES: contains all numbers which can be expressed as a fifth power of some number.

(b) POWER: contains all numbers which can be expressed as 3 raised to the power of some
number.

(c) MULT : contains all valid multiplication formulas of two numbers and their result (you can
add symbols × ,= in the alphabet).

Problem 2. Prove or disprove the following language properties over alphabet Σ = {a, b}:

(a) For any language L it holds that L∗ = (L∗)∗.

(b) For any two languages L1 and L2 it holds that L∗
1 ∪ L∗

2 = (L1 ∪ L2)∗.

Problem 3. Show that the following languages are regular by giving the respective deterministic
finite automata (DFA) that accept them:

(a) Alphabet is Σ = {1}. L = {w : w ∈ Σ∗, |w| = 2k + 1, k ≥ 0}.
Test strings: λ, 1, 11, 1111, 111111.

(b) Alphabet is Σ = {0, 1}. L = {w : w ∈ Σ∗, n1(w) = 5k + 1, k ≥ 0}, where n1(w) denotes the
number of times that symbol 1 appears in w.
Test strings: λ, 01, 0101101, 1011011011, 00111001.

(c) Alphabet is Σ = {0, 1}. L = {w : w ∈ Σ∗, The String treated as a binary number is divisble by 3}.
Test strings: λ, 011, 101011, 00110, 001100.1001, 11110

(d) Alphabet is Σ = {a, b}. L = {w : w ∈ Σ∗, w does not contain substring bab}.
Test strings: λ, abba, ababbaaa, baaba, aaabbbabbaaa.

For each language, draw the respective DFA in the software tool JFLAP (using the Finite Automa-
ton option). Then run the respective test strings using the Multiple Run option of JFLAP. Your
answer for each language will be the printout of your JFLAP automaton together with the result
of the multiple test run.

Continues on next page...
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Problem 4. Consider some alphabet Σ with k symbols. Let f(n) denote the number of DFAs
that can be constructed with exactly n states having Σ as alphabet.

(a) Compute an upperbound on f(n) when n = 3 and k = 2

(b) Give an upper bound on f(n) with respect to n and k (explain also how you obtained this
bound).
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