4 3 0}l x
2. a X Ax=[x, x, x]|3 2 1 x |[=4x+2x]+x +6xx, +2x,x,

0 1 1| x
[ 2
b. When x = -1, x” Ax =4(2)* +2(=1)* + (5)* + 6(2)(—=1) + 2(-1)(5) = 21.
5
[1/\3
¢. When x=|1/43 |, x" dx=4(1/~3)? + 2(1/3)2 + (1/3)? + 6(1/3)1/N3) + 2(1/3)(1/V3) =5.
/3
L



20 15/2
4. a. The matrix of the quadratic form is |: :|

15/2 -10

0 1/2
b. The matrix of the quadratic form is [l/ 5 0:'.



5 5/2 -=3/2
6. a. The matrix of the quadratic formis | 5/2 -1 0.
| —3/2 0 7
( 0 2 0
b. The matrix of the quadratic formis |2 0 2.
|0 2 1

. -



A AsT\4 J) AL FJJ—J 4 1L y =y U]—U_yl _"f_yz

: 9 4 4
8. The matrix of the quadratic formis 4=|—4 7  0|. The eigenvalues of 4 are 3, 9, and 15. An
4 0 11
-2 -2/3
eigenvector for A =3 is | —2 |, which may be normalized to u, = —2/3|. An eigenvector for A =9 is
1 1/3
-1 : -1/3 2

2 |, which may be normalized to u, =| 2/3|. An eigenvector for A =15is | —1{, which may be
2 2/3 2



2/3 -2/3 -1/3  2/3
normalized to u, =| —1/3 |. Then 4=PDP”', where P=[u;, u, wu,]=[-2/3 2/3 -1/3|and

2/3 /3 2/3 273
30 0
D=|0 9 0| The desired change of variable is x = Py, and the new quadratic forr is
0 0 15
X Ax=(Py)" A(Py)=y' P" APy =y' Dy =3y +9y; +15)]

r A ~1



i 9 —4
10. The matrix of the quadratic form is 4 =[ 4 3]. The eigenvalues of 4 are 11 and 1, so the quadratic

2/«/3}
~1/5]

]. Then A= PDP™', where

2
form is positive definite. An eigenvector for A = 11 is [ lil’ which may be normalized to u, =I:

1/5

: 1 :
An eigenvector for A=1is [ :I, which may be normalized to u, =
2 2/+5

. ]_[ 215 145

P=[u,

—-1/\J5  2/45

new quadratic form is
x' Ax=(Py)" A(Py)=y P" APy =y "Dy =11y} +?

| m P |

11 0
:l and D =[ 0 J. The desired change of variable is x = Py, and the



8 3
14. The matrix of the quadratic form is 4 =|:3 0]. The eigenvalues of 4 are 9 and —1, so the quadratic

3/4/10
/310 ]

| 3
form is indefinite. An eigenvector for A =9 is [1}, which may be normalized to u, = [

-1 -1/410
eigenvector for A =—1 is [ :], which may be normalized to u, = V1o . Then A=PDP", where
3 3/410
3/410 -1/ 9 0
P=[u, w,]= vio vio and D= { } The desired change of variable is x = Py, and the
V10 3/410 -1

new quadratic form is

x' Ax=(Py)" A(Py)=y" P' APy=y" Dy =9y -



24. If det 4 > 0, then by Exercise 23, A,A, >0, so that A, and A, have the same sign; also,
ad=det A+b*>0.

a. If det 4 > 0 and a > 0, then d > 0 also, since ad > 0. By Exercise 23, A, +A, =a+d >0. Since A, and
., have the same sign, they are both positive. So Q is positive definite by Theorem 5.

b. If det 4 > 0 and a < 0, then d < 0 also, since ad > 0. By Exercise 23, A, +A, =a+d <0. Since A, and
A, have the same sign, they are both negative. So Q is negative definite by Theorem 5.

c. If det 4 <0, then by Exercise 23, A,A, <0. Thus A, and A, have opposite signs. So Q is indefinite by
Theorem 5.



