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a. [llustrate the selection of a performance measure to design an automatic control system for
landing a high speed jet airplane on the deck of an aircraft carrier. (15)
b. Explain the characteristics of Dynamic Programming. (5)

OR

a. Afirst order system is described by the differential equation (15)
X (O=x(t)+u(t);
Find the control law that minimizes the performance measure
T =/ () + [ W/’ (@)

The final time T is specified and the admissible state and control values are not constrained
by any boundaries.
b. What are the advantages of state variable representation? (5)

a. Draw the flowchart which depicts the computational procedure for solving control

problems,(10)
b.Explain the various performance measures for optimal control problems.(10)

OR

a. Derivethe Euler Lagrange Equation (10)
b. Determine an extremal for the functional

J(x) = o220 2x(0% (+4x2()]dt: x (0)=1 and x(2) is free. (10)

5. a. Derive the Hamilton-Jacobi-Bellman Equation. (10)

b. Find an extremal for the functional /(x) = fl‘r [21(1) +% x%(t)|: the boundary conditions are
x(1)=4, x(tf)=4, and tr > 1 is free. (10)

OR

6. | a. Derive ARE (Algebraic Riccati Equation) for linear tracking problem. (10)
b. b. Considerthe systemdescribed by its state equation (10)
x1(t) = x2(t)
x2(t) = —x2(t) + u(t)
with initial conditions x(t0)=xo. The performance measure to be minimized is
)= [ 3 [x? + 42 (9)] dt ;
tf is specified, and the final state x(ts) is free.
i} Find necessary conditions for an unconstrained control to minimize J.
ii)  Find necessary conditions for optimal control if —=1 < u(t) < +1

7. a.The systemx1(t) = x2(t)
x2(t) = 2x1(t) — x2(t) + u(t)
is to be controlled to minimize the performance measure
Ju)=lx1(7) — 112+, {[x1() — 1)* + 0.0025u(¢) }dt.
The final time T is specified, x(T) is free, and the admissible states and controls are not bounded.

Determine the optimal control law. (10)
b. Determine the form of the optimal control for a class of minimum-time problems. (10)




OR
a. Find a necessary condition that must be satisfied by an extremal of the functional
4
F(x)= j. g(x.%,t) dt where to, x(to)=xo arespecified and tr and x(tf) are free. (10)
1
b. Find an extremal curvefor the functional J(x) = j:]f[ 14 x%(0)] ' dt; the boundary
conditions te=0, x(0)=0 are specified, trand x(1f) are free, which begins at the origin and terminates on

1 1
8(t) = 5[e—51" -3 (10)

the curve

a) Discuss the method of Steepest Descent(or gradients)used for minimization of Functions.(10)

b)Compare the features of 3 iterative methods for solving non-linear 2-point boundary value
(10)

problems.
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