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 II Semester M.E. (Control and Instrumentation) Degree
Examination, July 2017

(2K8 Scheme)
CI 212 : OPTIMAL CONTROL SYSTEMS

Time : 3 Hours Max. Marks :100

Instruction :  Answer any five full questions.

1. a) Explain the formulation of optimal control problem. Write the necessary and
sufficient conditions for optimal control. 10

b) Derive Euler lagrange equation to solve fixed end state and fixed end time
problems. Indicate the different cases of EL equations. 10

2. a) Derive Weierstrass-Erdmann necessary corner conditions for extremal. 10

b) Explain the following : 10

i) Functional and function

ii) Increment of a function and functional

iii) Differential and variation of function and functional

iv) Optimum of functional.

3. a) Derive 
⋅

P+ PA + ATP + Q – PBR–1BTP = 0. 10

b) A manufacturer wants to maximize the volume of the material stored in a
circular tank subject to the condition that material used for tank is limited
(constant). Thus for a constant thickness of the material, minimize the volume
of the material used and hence the number of part and the cost for the tank. 10

4. a) Consider a simple first order system. 10

⋅
X (t) = – 3X(t) + u(t) and the cost function (CF) J = ∫

∞
+

0

22 )]t(u)t(x[(  dt where

x[0] = 1 and the final state X[∞ ] = 0. Find open loop and closed loop controllers.

b) State and derive Hamilton-Jacobi-Bellman equations. 10

P.T.O.



ME – 066 �������

5. a) Explain the recurrence relation of dynamic programming for optimal control
problem. 10

b) Given the system equation X(k + 1) = X(k) + U(k) and
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 subject to 0.0 ≤ X(k) ≤  1.0, k = 0, 1 and

– 1.0 ≤  u(k) ≤  + 1.0 ; k = 0, 1, 2. Find optimal control sequence u*(k) and

x*(k) using dynamic programming. 10

6. a) Derive necessary conditions for extremization of functional of discrete optimal
control problem. 10

b) Obtain minimization of functional 10

J(X(k0), k0) = J = [ ]∑
−

=
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Subject to boundary conditions X(0) = 2 and X(10) = 5.

7. Write the explanatory note on : (4×5=20)

i) BOLZA TYPE PROBLEM.

ii) Guassian control for LQR systems

iii) H
2
 and ∞

H  control

iv) Liapunov approach for quadratic optimal control.
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