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,. Answer all question p~eferably in the same sequence as they are. 
J' 

(Marks= 10 x10) 

1. _Consider the minimization of the function 

j(XJ, X2) = 6x/+ 2xl- 6X1X2- XI- 2x2 

If sl = g} denotes a search direction, find a direction s2 that is conjugate to the 
directions}. 

2. _Find a suitable scaling (or transformation) of variables to reduce the condition number 
of the Hessian matrix of the following function to 1: 

3. _Minimize f (xi, x'l) = x1 - x2 + 2x/ + 2x1x2 + xl using random walk method from the 

_ p~Jnt X1 = {~:~}with a starting step length of A= 1.0. Take c: = 0.05 and N = 3. 

4. - ~inimize j (XI, X'l} =XI - X2 + 2x/ + 2XIX2 + xl starting from the point Xl = {~}. 
5. ____ Solve the following equations using the steepest descent method (two iterations only) 

with the starting point, X1 = [O 0 0}: 
2XI + X2 = 4, XI + 2X2 + X3 = 8, X2 + Jx3 = 11 

6. (A) _ _ . Determine whether the following vectors serve as conjugate directions for 

minimizing the functionj=2x12+ 16xl-2x1x2 -XI - 6x2- 5. 

(1) S1 = {~~}, Sz = {i} 

(2) S1 = {~i}, Sz = {i} 
(B) _ Verify whether the following search directions are [A ]-conjugate 

while minimizing the 
Function/ (x1, x'l) = x1 - x2 + 2x/ + 2x1x2 + xl 

(1) sl = {-;
1
}, sl = {~} 

(2) sl = {-;
1
}, sl = {~} 
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7. ~=Consider the problem:/= 100(x2- x1
2 )2 + (1 - xJ2 . Find the solution of the problem 

using grid search with a step size 'iJx;= 0.1 in the range --:-3:Sx; :S 3, i = 1, 2. 

8. __ It is desired to solve the following set of equations using an unconstrained optimization 
method: 

)' x2 + / = 2, 1 Oi - 1 Oy - 5x + 1 = 0 
Formulate the corresponding problem and complete two iterations of optimization using 

the 

DFP method starting from. X1 = {~}. 

9. _The following nonlinear equations are to be solved using an unconstrained 
optimization method: · 

2xy = 3, x2 
- y ':"' 2 

Complete two one-dimensional minimization steps using the univariate method starting 
from the origin. 

10. Write down the flow chart of the Powell's method. 
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