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(10 pts) Consider the following linear system Ax = b given by

. (12 pts) Find the following limits:
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. (8 pts) Find the derivatives of the following functions:
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. (14 pts) Consider the gamma function ['(a) = / 2% te~®dz. Show that
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. (16 pts) Find the following double integral:

(2) /f vy dzdy, where B = {(z,y) | 22 +34* <1, 220, y 2 0}.
B

(b) //e“” dydz, where A= {(z,y) | 0<z <y < oo, z+y>1}
A

. (10 pts) Let A and B be n x n matrices, and let C be a nonsingular n X n matrix.

Suppose that C™'AC = B.

(a) Prove that det(A) = det(B).
(b) Show that A and B have the same eigenvalues.

. (10 pts) If the n x n symmetric matrix A has the property " Az > 0 for all possible
p

n x 1 vector = except & = 0, then A is said to be a positive definite matrix.

a) Let A= 21 and ¢ = 1 , where |zy| + |z2] > 0. Show that A is a
11 X2 ]
positive definite matrix. ’

(b) Let P be a nonsingular matrix and 4 be 3 positive definite matrix. Show that
PT AP is positive definite.

0 0 -2
.(0pts) Let A=11 2 1]}.
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(a) Find the eigenvalues of A and the corresponding eigenvectors.
(b) Find the eigenvalues of A%,

(c) Show that A is diagonalizable.

(d) Compute A°.

.'121—3}2:4
3zy +2x9 =1
2z + 4z, =3

Find the orthogonal projection of b on the column space of A.




