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UNIT-I
1 a. Whatis meant by quadratic problem? Explain 6M
b. What are the necessary conditions for quadratic programming
problem? Explain. 6M
OR
2 Check the convexity of a problem: Minimize f(X1, X2)=2X1+3Xo-X1>-2X2?
subject to x1+3x2<6, 5x1+2x2<10, X1,X220. 12M
UNIT-II
3 a. Explain the concept of duality in a linear programming problem. 6M
b. Consider the program: Maximize 3x4+2x2+x3 Subject to x4=0,

X220, X3ZO and
X1-Xo+X3S4, 2X1+Xo+3X356; -X1+2X3<3 and x1+xo+X3<8 state the dual

problem 6M
OR
4 Derive Euler Lagrange Equation 12M
UNIT-III
5 = . . . :
J(x): I‘:xlz(t)+xl(t)+x2(t)+xZ2(t):ldt The fUﬂCtIOﬂSX1 and Xo are
independent and boundary conditions are: x4(0)=1; x4(11/4)=2 ;;
x2(0)=3/2; xo(11/4)=free. 12M
OR
6

For the first-order system x(r) = —x(r)+ u(r), find the optimal control u*(¢)to
)

minimize the following cost functionJ=I(xz(t)+u2(t))dtwhere tr is not
0

specified and x(0)=5 and x(t;)=0.Alsofind t;. 12M

7  Derive continuous time Algebric Riccati Equation that satisfies linear

quadratic optimal regulator for LTI systems 12M

OR
8 a. Explain about the simplest variational problems 6M
b. Define time optimal control and derive the expression 6M
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9 a. Explain about Pontrygin’s minimum principle 6M
b. Explain time optimal control problem with an example 6M

OR

10 Using the dynamic programming method, minimize the following
functional.

k-1
J=x7 (k) +2x5 (k) + j {(0.5x] (k) +0.5 x; (k)+0.5 17 (k))} for the second
k=0
order systems
X1 (k+1)= 0.8 x4 (K) +x2 (k)+u(k); x2(k+1)=0.6x2 (k)+0.5u(k) subjected to
the initial conditions. X4(k,=0) =5; x2(k,=0) =3 ; X(k,)is free ,and k=10 1o\

k% EN D *k%k
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