
CSE 105
Homework 5

Due: Monday November 13, 2017

Instructions

Upload a single file to Gradescope for each group. All group members’ names and PIDs
should be on each page of the submission.

Your assignments in this class will be evaluated not only on the correctness of your answers,
but on your ability to present your ideas clearly and logically. You should always explain how
you arrived at your conclusions, using mathematically sound reasoning. Whether you use
formal proof techniques or write a more informal argument for why something is true, your
answers should always be well-supported. Your goal should be to convince the reader that
your results and methods are sound.

Reading Sipser Chapter 2.1

Key Concepts CFG, PDA

1 (10 points) Let P be a PDA defined as follows.

Q = {q0, q1, q3},Σ = {0, 1},Γ = {R}, F = {q1, q2}

• δ(q0, 0, ε) = {(q0, R)}

• δ(q0, ε, ε) = {(q1, ε)}

• δ(q0, 1, R) = {(q2, ε)}

• δ(q1, ε, R) = {(q1, ε)}

• δ(q2, 1, R) = {(q2, ε)}

• δ(q2, ε, R) = {(q2, ε)}

1. Descripe the language accepted by P.

2. Give the state diagram of P.

3. Write down the traces of computations of 001, 010 in P.

4. Show that 0011 ∈ L(P ).



2 (18 points) Give context-free grammars for each of the following languages.

1. L = {12m0m|m ≥ 0}

2. L = {0, 1}∗\{12m0m|m ≥ 0}

3. L = {0, 1}∗\{ww|w ∈ {0, 1}∗}

4. L = {w | Number of 0’s is exactly twice the number of 1’s}

5. L = {wz | w, z ∈ {0, 1}∗, |w| = |z|, w 6= z}

6. L = {xiyjzk |i, j, k ≥ 0 and i+ j = k}

3 (12 points) Construct push-down automata recognizing the following languages.

1. L = {12m03m|m ≥ 0}

2. L = {w ∈ {), (}∗ | w is a valid string of parentheses.}. For example ”()(())” ∈ L, ”)()” /∈ L.

3. L = {xiyjzk |i, j, k ≥ 0 and i+ j = k}

4. L = {xiyjzk |i 6= j or j 6= k}

4 (10 points) Prove that the class of context-free languages is closed under concatenation.

5(bonus) (10 points) Read theorem 2.34 from the book (pumping lemma for context-free languages).
Then prove that the following language is not context-free.
L = {wwRw | w ∈ {0, 1}∗}


