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Final Examination

Summer Session II

           



                        Max time 2 hrs

August 7, 2002

      
                                                            Max points 100         


1. Draw Venn diagram for the following and determine which set is a proper subset of other by inspection:

a. X  U Y

b. X  ∩ Y
c. X  U Y

2. a. Graph y = x3  [ consider only positive quadrants ]

    b. Is it concave, convex, strictly concave, or strictly convex?

    c. Define X and f for some (
    d. Define convex function using X and f

    e. Take two points in x axis say X1=1 and X2 =3 and  ( =1/2 and use definition in      

     part c to show that your answer in part b is correct.   

3. Lets consider two points in R3 such as X1(4,16,12) and X2(4,8,4). 

    a. Find convex combination of X1 and X2  when (=1/2 and call it X(1/2).

    b. Find convex combination of X1 and X2  when (=1/4 and call it X(1/4).

    c. Find Euclidian distance between X(1/2) and X(1/4)

4. a. Find limit of sequence an ,  where an= (1+n)(2n2+5)/(n2-1)n

    b. If sequence bn is every where smaller than an, what can you say about the convergence of bn ?         

5. a. Series Sn=  n(t=1 1/(t2+t) is a sequence itself. Find that sequence. 

[Hint. telescopic convergence]

   b. Find the limit of the series. [Hint. This is the limit of the underlying sequence]

6. a. Define convex combination of points X1 and X2.

    b. Using convex combination defined in ‘a’, define a convex set S.

    c. Is a straight line in R1 a convex set? Why or why not?

7. a. Define upper bound of set S.

    b. Define Sup S of set S

    c. Define open set [ hint: need to use epsilon neighborhood of x or N((x) ]

8. a. Sequence an has a limit L. Define this statement mathematically. [Hint: think of existence of a N] 
    b. Use this definition to show 

Lim 1+1/n = 1

             [Hint: Find a N as a function of ( ]

9. a.  How to check linear independence of vectors U and V using two scalars (1 and (2 

b. Using your definition in part a, find if vectors U = 3 and V = 2 are independent. 

                                                                                  2               3

    c.  Are they orthogonal ? If so why, if not find orthogonal vector of U and V

10. Using Cramer’s rule solve for x in Ax=b where,


A =    2   1     1          x=  x1              and                  b=   3

        -1    0     2               x2                                            7

    3    1     3               x3                                                                 3

11. Show that: 

      a.    det(A) = det(AT) for a general 2X2 matrix [AT is A transpose]

b. det(AB) = det(BA) for a specific 2X2 matrix of your choice

c. Using part a and b, show that det[( BAB-1)T] = det(A)


12. Find Eigen value of matrix A, where         A =       1    0     1 

                                                                                       0    1     1

                                                                                       1    1     2

13. Find Eigen vector associated with three Eigen values derived in question 12. [Note: please read problem 14 before answering]

14. Find orthonormal Eigen vectors associated with three Eigen values derived in question 12. [Note: in the family of Eigen vectors orthonormal vectors are unique. If you can answer 14 you don’t have to answer 13 since answer to 14 can be a answer to 13, and you will get 10 points, else try 13] 

15. f(x) = 4x3 + 6x2 + 3. 

     a. Find critical points. 

     b. Find if it is maximum or minimum at critical points by checking S.O.C.

16. A monopolists’ demand function is given by x = 5 – 3p and cost function is given by  TC = 5x2+7x-6

a. Find optimal output (x*)

b. Price (p) charged by the monopolist

c. Profit earned by the monopolist 

17. f(x y) = 5x3 + 2x2y - 4xy2 – 7xy + x

    a. Find fx fy fxx fyy 

    b. Prove Young’s theorem in this context

18. Firm’s hypothetical cost function is given by C( x y) = 4x2 + 3xy +2y2 -2x -2y,  where x and y are two inputs.

    a. Find optimal or cost minimizing inputs.

    b. Check second order conditions.

19. Form the Hessian matrix from problem number 4. Is it PD, PSD, ND or NSD ?

6.   A =         2   0    2

                     0   1    1

                     2   0    0

a. Find out all principle minors of matrix A, or A1 A2 and A3. [Hint. principle minors are a special type of determinants derived from a given matrix]

b. Define Definiteness for a 3X3 matrix. Is this matrix a PD, ND, PSD or NSD ?
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