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Note: All questions are compulsory. Carrying of mobile phone duri ing examinations will be
treated as case of unfair means.

Q. 1(a) In a binary communication problem as shown in Figure below, X is a binary random

variable defined as:

{1 with probability 1/2 < \

~1  with probability 1/2

V is the Gaussian noise with mean zero and variance o> Fmd the mean square error for X form the
observed data Y. . (4]

(b) Derive the Wiener-Hopf Equations. | [3]
Q. 2(a) Explain the linear minimum mean square error estimator (LMMSE). What is the problem of
determining the estimator parameters by the LMMSE criterion? Discuss the sub-classes of the problem
which are identified. ' (4]

(b} Write the statement of the Cramer-Rao theorem and prove it. [3]

Q. 3(a) Consider the case of a carrier signal in presence of white Gaussian noise: x[r] = Acos[w,n + $],
wo= /4 and y(n]= x[n] = v[n], where ¢ is uniformly distributed in (1, 2m). vfn] is the white Gaussian
noise sequence of variance 1 and is independent of x{n]. Find the parameters for the FIR Wiener filter
with M= 3. [4]

(b) What is the consistent estimator? Exp[ainl with suitable example, [3]

Q. 4(a} Explain the Neyman-Pearson approach to signal detection with suitable example. How do you
evaluate the Neyman-Pearson detection performance? (4]

(b) What is the Lagrangian optimization? Explain it with suitable example. [3}

Q. 5(a) Discuss the optimal detection approach by considering the problem of detecting a known
deterministic signal in the white Gaussian noise. How is it different with the Neyman-Pearson
detection approach? (4]

(b) Explain the energy detection performance in terms of the signal-to-noise ratio. (3]



