Name 29 November 2000
Math 4305 Andrew Hour Test 3

Instructions:
1. Pleasedo al four problems.

2. Closed book, calculators may be used, except on problem 4.
3. Besureto explain your work.

1. (25) Determine whether the function
f(xy,z) = 2X° + 2xy + 3y°* - 4yz + 22° + 4

has a maximum, minimum, or saddle point at (0,0,0).

& 0 1 106
go 2 1 1+ _ _

2. (25) Thematrix B = (; 1 2 Of,bemgsymmetrlc, hasreal eigenvaues.
gl 10 33

a. Usethe pivots of B to determine how many negative eigenvalues B has.

b. Usethe Gershgorin Circles Theorem to find real numbersa and b such that every
eigenvauel of B satisfiesa £1 £ b.

3. (25) a. Withthe Euclidean norm | x||, = ( ) used for vectors, let the norm of a
AX

HlAx], 4

matrix A bedefined by |A| = max% Ix1, x 1 O)é.

a Showthatif | isaneigenvalueof A then|l | £ ||A] .

b. Give an example of amatrix A for which [l | < ||A]| for everyeigenvauel of A.

c. Doesthere exist asymmetric matrix with |1 | < |A|| for everyeigenvauel of A?

20)
4. (25) Startingwith x, = (; + , compute the first two Jacobi iterates x, and x, for the

10 0(')'
&1 2— andb = (; +. How do you know the Jacobi

iterateswill converge to the solution of A x = b?

equation A x =b,withA = (;

Answers.

1. minimum
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2. a. Bhasonenegativeeigenvalue. b. -1 £ | £5
3. a If Ax = Ix then|Ax|| = || x| =l Ix|| soif [x]| = 1,

1] = Ax| £ max{||Ay] : |yl =1} =[A]|
b > 19 c. No
& o ©

29 A
4, Xlzgsg,x2 = 25



