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Instructor: Bibhas Adhikari

. Is the Fredkin gate reversible? Justify your answer.

. Is it possible to dintinguish the following functions just by drwaing them in your favorite programming language?
filn) = n, fa(n) = n?, fas(n) = n®, fa(n) = log(n), fs(n) = nlog(n), fe(n) = nl, fz(n) = 2", fg(n) = 27,
fo(n) = e™.

. Suppose g(n) is a polynomial of degree k. Show that g(n) is O(n!) for any I > k.
. Justify the following.

(a) log(n) is O(n*) for any k > 0.

(b) nF is O(n'°8() for any k, but that n'°¢(™)) is never O(n*).

(c) ¢ is Q(n'°&(™) for any ¢ > 1, but that n'°2(") is never Q(c").

. Suppose X7, X5, ..., X, are independent and identically distributed random variables, each taking the value 1 with
probability 3 + ¢, and the value 0 with probability 3 — e. Then

= n —2€e%n
P (Z X; < 2) <e .
i=1

. (Award question): Write a python function which accepts an user-given list [z1,z2,...2,] where z; € {0,1} of
arbitrary length n and return the state vector |z122 ... 2,) = |21) ® |22) @ - - ® |z, ). The use of any python library
specially designed for quantum computing, for instance Qutip, and Qiskit is restricted. Give your function 9 random
inputs and produce 9 outputs.

. Justify: A unitary operator can always be written as exp(iX) for some Hermitian operator X. If yes, cany you sketch
a way to determine X7



