
Math-484 Homework #2 (semidefinite matrices and coercive functions)

Due 11am Sep 17.
Write your name on your solutions and indicate if you are a D14 (4 credit hour) student.

1: Try to decide if the following matrices are positive or negative (semi)definite or indefinite
using principal minors and explain why:

(a)

 1 0 0
0 3 0
0 0 5

 (b)

 3 1 2
1 5 3
2 3 7


(c)

 −4 0 1
0 −3 2
1 2 −5

 (d)

 2 2 0
2 2 0
0 0 1


2: Write the quadratic form QA(x) associated with the matrix

A =

 −3 1 2
1 2 −1
2 −1 4

 .

3: Decide which of these functions R3 → R are coercive (of course, argue why):
(a) f(x, y, z) = x3 + y3 + z3 − xy (b) f(x, y, z) = x4 + y4 + z2 − 3xy − z
(c) f(x, y, z) = x4 + y4 + z2 − xyz2 (d) f(x, y, z) = x4 + y4 − 2xy2

4: Show that the principal minors of the matrix

A =

(
1 −8
1 1

)
are positive, but there are x 6= 0 in R2 such that x · Ax < 0. Why does this not contradict
Theorem 1.3.3 in the textbook?

5: Find (local, global) minimizers and maximizers of the following functions:
(a) f(x1, x2) = e−(x

2
1+x2

2) (b) f(x1, x2, x3) = (2x1− x2)
2 + (x2− x3)

2 + (x3− 1)2

6: D14 only Suppose that A is a n × n-symmetric matrix for which aiiajj − a2ij < 0 for
some i 6= j. Show that A is indefinite.
Hint: See (1.3.4)(c) in the textbook.

7: D14 only Find a continuos function f(x, y) on R2 such that for each real number t, we
have

lim
x→+∞

f(x, tx) = lim
y→+∞

f(ty, y) = +∞

but such that f(x, y) is not coercive.


