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Ansrver the following questions

1) State the necessary and sufficient conditions for the minimum of a function 
"f(x) 

.

2) Write the Taylor's series expansion of a function f (x).

3) Discuss the Lagrange multiplier method.

4) Determine whethereach of the following quadratic forms is positive definite, negative definite, or

neither:

i )  f  = - x? *4x rx2+ax l

ii) f = -x? + 4x1x2 - 9r3 * Zxrx, * Bx2x3 - a*3
5) Find the maximum and minimum values of the function

f (x)  = LZxs -  45xa + 4ox3 + 5

6) Find the second-order Taylor's series approximation of the function

f (xr,xr,xz) = xl4 + xyexz about the point x0 = {1,0,-Z}r

7) Find the dimensions of a box of largest volume that can be inscribed in a sphere of unit radius.

Min imize f (x ,y)*  kx- ty- ,

Subject to g(x,y) = x2 + y2 - a2 : 0

Using the Lagrange multiplier method

8) Minimize f (xu xz) = xl + xl - 2x, - 4xz

Subject to gt(xuxz) = x1* 4x, - 5 < 0

gz(xt,xz) = 2x, * 3xz - 6 < 0

gs (x r , xz )= -x r<0

g+ (x t , xz ) :  - x210

Start ing from the point r = 
{1:3}

9) Minimize z = 70xr * 5x2 * 4x=

Subject to 3x1 * 2xz - 3x3 > 3

4x r lZx r> \0-  
* i ,x2,x3 ) Q

Solve the primal problem by applying the dual simplex algorithm

With my best wishes Dr. Eng. Ri:k Masoud


