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Answer Question No.1 which is compulsory and any five from the rest.

The figures in the right hand margin indicate marks.

Q1 Answer the following questions: (2 x 10)

a) Obtain the state-space representation of the following pulse-transfer function
in controllable canonical form
¥iz) z714 2771
U(z) 1+4z71+ 3272

b) Comment on the state controllability of the pulse transfer function
¥iz) z+0.2
U(z) (Z+08)(z+02)
Give reasons for your answer

c) What do you understand by deadbeat response? Can the concept of
deadbeat control be applied to continuous-time systems?

d) What do you mean by a state estimator? Differentiate between a full-order
and a reduced order observer

e) State the Quadratic optimal regulator control problem and define the terms
used in the expression.

f) Determine variation of the functional
1

v= j 2(x(t) + 2)%aqt
o

g) What do you mean by ‘sliding surface’?
h) Explain the term ‘Supremum of a transfer function.’
i) What are the various T-norm and T-conorm operators?

j) For the fuzzy relation R,
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Find the strong A-cut set relation for A =0, 0.4.

Q2 a) Obtain the state transition matrix of the following discrete time system. (5)
Xk +1) = 6X(k)+ HU(k)
Y(k) = CX(k)
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Determine X(z) and ¥{z)for the system given in Q.No.2 (a) when the input
ul(k) =1 for k=0,1.2.....
Assume that the initial state is given by

x0=[g]- 2]

Write down the conditions for asymptotic stability of a discrete-time system
and derive the same for a system given by X (k + 1) = GX(k), if the Lyapunov
function is chosen as V(x(k)) = XT (k)PX (k)

xq(k+ 1}] [ 0 1 ] [xlfk}]
Determine the stability at the origin of the system. Choose @ =1I.

Consider the system given by [

Consider the following model of a dynamic system:
% =2u, + 2u, x(0) =3, along with the performance index
j= _]"[:_(x: +ruy ? +ru,y?) dt,

where r = 0 is a parameter.
(a) Solve the ARE corresponding to the linear state feedback optimal
controller.

(b) Write the equation of the closed loop system driven by the optimal
controller

Write down the Algebraic Ricatti Equation. Solve the ARE and find the optimal
control gain for the following system described by A and B matrices and LQR
performance criteria measured by Q and R.

P R

What do you mean by a variable structure system? Give an example of a
variable structure system and show by neat sketches how the system can be
made to have a characteristic which is not a property of any of the structures.
Describe about Popov’s stability criterion for non-linear systems.

For speed control of a dc motor, the membership functions of series
resistance, armature current and speed are given as follows:
B {ﬂ.4+ﬂ.ﬁ+ 1.0 N ﬂ.l}
# {30 60 100 120
. {0.2 03 06 08 1.0 0.2}
]

~ 120 +4{] +5{] +8{] +1ﬂﬂ+12{]
B {0.35 067 097 0.25}
~ ~ 500 * 1000 * 1500 * 1800
Compute relation T for relating the series resistance to motor speed. Use
max-min composition
If the fuzzy sets A and B are given by the following:
A= {xl,l 0.5), (.'X-'gj 0.7), (xﬂjﬂ}}
E = {_‘1‘.’11{].3}1 (.'1'.'2,{].2}, (.'1'-'3, 1}}
Find out A UB,An B, A2 and A.B
Write short notes on any two
Sugeno Fuzzy Inference System
Defuzzification methods
Model Reference Adaptive Controller
Self-tuning Regulator
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