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(Answer all the questions)

Question 1: (lxS)(Justify your answer in each case)
I. Which of these algorithms will have faster convergence: gradient descent method or Newton's
method?
2. Under what condition the solution for a constraint optimization problem satisfying the KKT condition
is guaranteed to be the global optimal solution.
3. What is shadow price? How do you calculate this value for-any Non-Linear Programming Problem
(NLP)?
4. What is restricted entry rule in the context of modified simplex algorithm used for solving convex
quadratic programming problem?
5. While designing dynamic programming algorithm what basic characteristics of the underlying problem
must be ascertained?

Question 2: (2.Sx2)
a. Derive KKT conditions for nonlinear programming problem for a NLP with inequality constraint.
b. Show that sum of two convex functions is also a convex function.

Question 3: (4xS)
a. Consider the following NLP. Check whether it is a convex programming problem. Write down the
KKT conditions for the above problem.
maxj(xl,x2)=-2xI-(x2 _3)2
subject to XI ;:0: 3,x2 ;:0: 3
b. Solve the following problems through the classical Lagrangian technique.

Minimize:
subject to:

j(X)=XI
2 +xi -4x] +2x2 +5

g( x) = XI + x2 = 4

c. Maximizej(x) = 2XlX2 + x2 - Xl
2

- 2xi using gradient search procedure. Start from the initial trial
solution (xi' x2) = (I, I) and go up to two iterations of the gradient search procedure. Find the exact
solution. Is the exact solution obtained is global optima?

d. Consider the following quadratic programming problem. Apply modified simplex algorithm to solve it.
If right hand side of the first constraint is increased by one unit then what is the change in the objective
function?

. 2 2m 111Z = XI - x2

st. 2x] - x2 ::; I

2xl- x2 ::; 1
xl, x2 ;:0:0


