
CS 373g: Algorithms, Fall 2003
Midterm — October 2, 2003

Name:

Net ID: Alias:

� This is a closed-book, closed-notes, open-brain exam. If you brought anything with you
besides writing instruments and your handwritten 81

2

′′ × 11′′ cheat sheet, please leave it at
the front of the classroom.

� Print your name, netid, and alias in the boxes above. Print your name at the top of every
page (in case the staple falls out!).

� You should answer all the questions on the exam.

� The last few pages of this booklet are blank. Use that for a scratch paper. Please let us know
if you need more paper.

� If your cheat sheet if not hand written by yourself, or it is photocopied, please do not use it
and leave it in front of the classroom.

� Submit your cheat sheet together with your exam. An exam without your cheat sheet attached
to it will not be checked.

� If you are NOT using a cheat sheet you should indicate it in large friendly letters on this
page.

� There are 20 multiple choice questions. There is only a single correct answer for each question.
A correct answer would gain you one point, and incorrect answer gains you zero points (i.e.,
no penalty for incorrect answer). In case of several \correct" answers, you should chose the
one which is better.

� Time limit: 75 minutes.

� Relax. Breathe. This is just an easy, silly and stupid midterm.

# Score Grader

Total
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1. The solution to the recurrence A(n) = A(
√

n) + log n is

A. Θ(n).

B. Θ(
√

n).

C. Θ(log n).

D. Θ(log∗ n).

E. None of the above.

Answer:

2. Given two graph G1 and G2, deciding if one can delete k vertices from G1 and get the graph
G2 is

A. NP -complete.

B. can be solved in polynomial time.

C. none of the above.

Answer:

3. Given a set A of log n integer numbers, and a set B of n integer numbers, deciding if there
is a subset of A that add up to a number t such that t ∈ B is

A. NP -Hard.

B. Can be approximated using random assignment.

C. Undecidable.

D. Can be done in polynomial time.

E. None of the above.

Answer:

4. Consider the statement: if f(n) = O(g(n)), then 2f(n) = O(2g(n)). This statement is

A. True.

B. False.

C. None of the above.

Answer:

2



CS 373g Midterm Questions (October, 2003) Fall 2003

5. Which of the following is NOT an NP-hard problem?

A. Whether there exists a cycle that visits each edge exactly once in a graph?

B. Whether there exists a cycle that visits each vertex exactly once in a graph?

C. Whether their exists a tour in a graph that visits each vertex exactly once and has length
greater than k?

D. Whether a planar graph can be 3-Colored?

Answer:

6. Consider the Greedy Minimum Set Cover algorithm, which repeatedly takes the largest
set X in C, and removes all elements of X from S and each subset in C. Suppose we need
to use at least kopt subsets in C to cover S. Which of the following statement about this
algorithm is correct?

A. By this algorithm we can �nd k subsets in C to cover S, where k ≤ 2kopt.

B. By this algorithm we cover at least n/2 elements from S after taking kopt subsets.

C. Neither (A) nor (B) is correct.

Answer:

7. Statement: \All the problems in co-NP can be solved using polynomial space". This state-
ment is:

A. False.

B. True.

C. False only if P = NP .

D. True only if P = NP .

E. None of the above.

Answer:
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8. Consider the following functions
lg∗(lg n), (1 + 1

1000)n, (lg n)lg
∗ n, lg(lg∗ n), (lg∗ n)lg n, (lg n)lg n

What is the correct ordering of their asymptotic growth rate?

A. lg∗(lg n)� (1 + 1
1000)n � (lg n)lg

∗ n � lg(lg∗ n)� (lg∗ n)lg n � (lg n)lg n

B. (lg∗ n)lg n � (lg n)lg
∗ n � (1 + 1

1000)n � lg(lg∗ n)� lg∗(lg n)� (lg n)lg n

C. lg(lg∗ n)� lg∗(lg n)� (lg∗ n)lg n � (lg n)lg
∗ n � (1 + 1

1000)n � (lg n)lg n

D. lg(lg∗ n)� lg∗(lg n)� (lg∗ n)lg n � (lg n)lg
∗ n � (lg n)lg n � (1 + 1

1000)n

E. lg(lg∗ n)� lg∗(lg n)� (lg n)lg
∗ n � (lg∗ n)lg n � (lg n)lg n � (1 + 1

1000)n

F. None of the above

Answer:
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9. The problem Max-4SAT is similar to Max-3SAT, but each clause has exactly 4 variables.
Given an instance with m clauses of Max-4SAT, one can compute in polynomial time an
assignment that:

A. Satis�es (15/16)m of the clauses in expectation.

B. Satis�es (7/8)m of the clauses in expectation. And furthermore, one can not do any better
unless P = NP .

C. The problem is NP-Hard and thus one can not �nd an assignment that satis�es more than
(1/8)m of the clauses in polynomial time.

Answer:

10. The problem Bipartite 2Coloring (Deciding if a the vertices of a graph G can be parti-
tioned into two set S, T , such that the induced subgraphs GS and GT are each colorable by
two colors) is

A. NP-Complete.

B. Can be solved in polynomial time.

C. NP-Hard.

D. None of the above.

Answer:

11. Given a graph G with n vertices, deciding if there is a path of length ≥ 250 which is simple
(i.e., never visits a vertex more than once) is:

A. solvable in polynomial time.

B. NP-Complete.

Answer:

12. Statement: \co−NP is the set of all decision problems X, such that one can verify a negative
answer to a given instance in exponential time."

This statement is:

A. False.

B. True.

Answer:
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13. The solution for the recurrence:

A(n) = A(b
√

nc) + 1

is:

A. Θ(n log n)

B. Θ(nlog n)

C. Θ(log log n)

D. Θ(log n)

E. Θ(log∗ n)

Answer:

14. Let I be a set of n intervals on the real line. A subset of intervals of I is called independent,
if no pair of them intersect. Deciding if the largest independent set of intervals in I is larger
than k is

A. NP -Complete.

B. P .

Answer:

15. Given the following recurrence,

s(i, j) = max
i≤r≤j

(s(i, r − 1) + s(r + 1, j)) + 1

what is the time complexity using DYNAMIC PROGRAMMING to compute s(1, n)?

A. O(n).

B. O(n2).

C. O(n3).

D. O(n4).

E. None of the above.

Answer:
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16. Let f1(n) = n/2. Let fi(n) = min
j,f

(j)
i−1(n)≤2

j. The function f3(n) is

A. Θ(log(n)).

B. Θ(
√

n).

C. Θ(
√

log n).

D. Θ(log∗(n)).

E. Θ(n).

Answer:

17. What is the expected running time of Chance(n)?

Chance(n):
i← Random(1, . . . , log n)
j ← Random(1, . . . , log n)
if i = j

halt;
else
Chance(n-1);

A. Θ(n)

B. Θ(lg n)

C. Θ(n2 lg n)

D. Θ(2n)

Answer:

18. The traveling salesman, being a frequent ier in Air Flu�y, got two free ticket to y from
anywhere to anywhere. He was given a list of cities he needs to visit, and a price function,
and he need to �nd the cheapest tour using (maybe) the two free tickets. This problem

A. is NP -Hard.

B. can be solved in polynomial time.

C. can be solved in polynomial time if the triangle inequality holds.

D. can be solved in linear time using a black box that solved 3SAT in constant time.

Answer:
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19. In the glass bead game, you are given a string of n beads of di�erent colors along a vertical
string, and you asked to transform them (while dancing and singing, but let ignore this part
in this question) into a di�erent permutation of the n beads. The only operation you can do,
is to take two adjacent beads and exchange their position. Finding the shortest sequence of
operations to move from one ordering of beads to the other ordering of beads is:

A. NP -Complete.

B. NP -Hard.

C. Can be solved in polynomial time.

D. None of the above.

Answer:

20. You are given an NP-Hard minimization problem PROBLEM (PROBLEM can be for ex-
ample General TSP, or Set Cover), and for any instance I, the solution of PROBLEM
on I is either exactly µ or > c ∗ µ, where c > 1 is a constant, and µ is a parameter that
depends on I. Then, there is no polynomial time c-approximation algorithm for PROBLEM
because:

A. If a problem is NP-Hard then it can not be approximated to within any constant factor c.

B. Such an algorithm can be used to solve the problem PROBLEM in polynomial time,
which would imply that P = NP .

C. Such an algorithm would imply that we can not approximate SATISFIABILITY to
within any constant factor.

D. This would imply that a woodchuck can chuck at most O(n) pieces of wood in constant
time.

Answer:

— The End —
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