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1. Define a fuzzy measure function in detail and explain axioms boundary
conditions, monotonicity, continuity with statement. 15
Or

Given a consonant body of evidence (H, m), then prove that the associated

consonant belief and plausibility measures possess the following property :
@) Bel (A ~nB) = min [Bel (A), Bel (B)] for all A, B e P(X)

(@) Pl (A UB) = max [P]1 (A), P1 (B)] for all A, B e P(X).

P.T.O.
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Define measure of fuzziness, degree of fuzziness and the term maximally fuzzy

in flA) assumes the maximum value if and only if A is maximally fuzzy, by
1
the membership grade ) for all x e X. 15

Or
Prove that function I(N) = logyN is the only function that satisfies
Axiom I1 : IIN.M) = I(N) + I(M) for all N, MeN
Axiom I2 : I(N) < I(N + 1) for all NeN

Axiom 13 : I(2) = 1

Define the write the formulae for dissonance in evidence, confusion in evidence,

non-specificity in evidence, measure of fuzziness with its formula. 15

Or
Consider a universal set X, three non-empty subsets of which are of our interest :
A, B and A n B. Assume that the only evidence is expressed in terms of
the total belief focusing on A and the total belief focusing on B. The aim
is to estimate the basic assignment values for X, A, B and
A N B. The use of the principle of maximum non-specificity leads in this case

to the following optimization problem.

Determine values m(X), m(A), m(B) and m(A n B) for which the function
mXlog, | X| + m(A)logy |A| + m(B)log, |B| + m(A N B)logy |A N B| reaches

its maximum subject to the constraints.
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m(A) + m(A N B) =a
mB) + m(AnB)=b
mX) + m(A) + m(B) + m(A n B) =1
m(X), m(A), m(B), m(A n B) > 0

where a, be [0, 1] are given numbers.

Given a family of finite sets X;, X,, ......... , X, and marginal probability
distributions 1P, 2P, .............. sP defined on some lower-dimensional cartesian
products of X; x Xg x Xg X .cccouenne. X, = X that cover all sets in the family

and represent a loopless structure system, the joint probability distribution

S
determined by P}, X5 ey X)) = H J, is characterized by the maximum value
j=1

of Shannon entropy among all joint distributions verify that satisfy the given

marginal distributions. 15
Or

Give the difference between crisp and fuzzy data for two variables each with
three states (values, labels) 0, 1, 2. Define pseudo-frequencies and derive

expression for pseudo-frequencies.

P.T.O.
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5. Attempt any three out of four : 15

(@) Write a short note on fuzzy database model and its associated fuzzy
relational algebra with suitable example.
b) Write a short note on ‘Hartley information’.

(©) Prove that H (X|Y) = H (X, Y) — H(Y)

(d) Derive the formula for two-conditional probability distributions PX|Y
and PY|X and prove that the sets X and Y are independent of each

other if and only if they are non-interactive.
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