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B.TECH.

Theory Examination (Semester-VI) 2015-16

COMPLEXITY THEORY

Time : 3 Hours Max. Marks : 100

Section-A

Attempt all parts. All parts carry equal marks. Write answer
of each part in short. (2×10=20)

Q.1. (a) Write scope and role of computability in context of
computational complexity.

(b) Derive the expression for computational complexity
of Fibonacci series.

(c) Prove or disprove f(n)+g(n)=(min(f(n),g(n)) where f(n)
and g(n) are asymptotically positive functions.

(d) Explain NP-Hard problem in brief.
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(e) What is randomization in algorithm?

(f) What is interactive proof in parallel algorithm?

(g) What is quantum computation? Explain in brief.

(h) Define approximation ratio.

(i) Is every sequential algorithm transformable into non
sequential algorithm?

(j) Define approximation ratio with significance.

Section-B

Q.2. Attempt any five questions from this section. (10×5=50)

(a) What is logical characterization of NP in computa-
tional complexity? Explain with example?

(b) Show that the problem of checking whether the
minimum vertex cover in a graph G has size k is in
PH.

(c) State Godel's incompleteness theorem and also give
one example.
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(d) Define the complexity class IP. Show that IP is a subset
of PSPACE.

(e) Write the randomized version of Quick sort algorithm.

(f) State the circuit satisfiability problem. Prove the circuit
satisfiability problem belongs to the class NP.

(g) Explain Probabilistic Turing Machines.

(h) State and prove Savitch’s Theorem.

Section-C

Note: Attempt any two questions from this section.
(15×2=30)

Q3. Attempt both

(a) What do you mean by complexity classes? Discuss
the relationship among the complexity classes.

(b) Show that if there is a reduction from P, to P, then:

(i) If P is undecidable then so is P.

(ii) If P is non-recursive enumerable then so is P.
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Q4. Write short notes on

(a) Randomized computation

(b) Interactive proofs

(c) Communication complexity

Q5. Explain Adleman’s Theorem with suitable example.

WWW.UPTUNOTES.COM




