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Assignment HW12fall14 due 12/11/2014 at 11:59pm CST

1. (1 pt) loca¥/Library/UL/Fall14/quizZ_9.pg
Supppose A is an invertible 7 x # matrix and v is an eigenvector
of A with associated eigenvalue —5. Convince yourself that v is
an eigenvector of the following matrices, and find the associated

eigenvilyes:
lfi A% eigenvalue =

= D 216

= E. 1024

e F 390625

o (G. 2000

= H. None of those above

2,471 eigenvalue =
e
e A.-05 . ( |4 )
e B. -0.333 — % ?)
e C 02
e D.-0.125 Q. ——
e E O -::_"‘ v
e E0.125 s 7)
e G, 0.333 2
e H. 0.5
o 1. None of those above 6 -~ X f
V=
3 gigenvalue =
e A -8 -
e B 4 —
e C -5 v
e B0 I )
e E.2 A L/ ,rJ
s F 4 —
e G.-9 = Lf I v
e H.10 AV ~ ~h
e [. None of those above
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eigenvalue =

= XX
23 (-4 .
D.-12

E.0
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o F 24
e G, 36
e H. None of those above

2. (1 pt} lecal/Library/UL/Fall1d/quiz2.10,pg

val:[ _55 :I andvzz[ (1)

are eigenvectors of a matrix A corresponding to the eigenvalues

?“ =4, respectively, then
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¢ (5. None of those ahove
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oD | 160]
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e G. ig
+ H. None of those above



7.2: Quadratic Forms | Q(x) = xT Ax where A is symmetric.
jV T Ty,

Example: Q: R?* - R
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me me ft-uiowa-math2550
Assignment sect7_2optionalProblems due 12/31/2014 at 03:15pm CST

1. {1 pt) Library/Rochester/setLinearAlgebra23QuadraticForms-
furda 23 5.pg

2 6 9 T-
[fA=) 6 6 -5 |andQ(x)=x-Ax, — X A X Classify the quadratic form Q(x) = x" Ax :
9 -5 -7 - ———————, e O
_ 2
Then Q(xy,x3,x3) = x%+ S £ g— x§+ —xixt o A. Q(x) is indefinite
*i X3+ — XX, e B. Q(x) is negative definite > &

2. (1 pt} Library/Rochester/setLinearAlgebra23QuadraticForms- o C, Q(JC) 1s positive definite < O
furda23 1.pg * D. Q(x) is positive semidefinite 2, &
Write the matrix of the quadratic form * E. Q{x) is negative semidefinite < >

— .02 24,2 _
Qx) = 9xi + 2oy — 1oz — Lxyxa + 3x1x3 — 9xpxs. 5. (1 pt) Library/Rochester/setLinearAlgebra23QuadraticForms-
A= - — furla 23 3.pg
-l — — | The matrix
— 2 -1 0
3 A=} -1 2 0O
. (1 pt} Llhrary/Ruchester/sethearAIgebraZ3QuadratlcForms 0o 0 4
furla 23 4.
e ng 3 HM’ E; ' C , O ) has three distinct eigenvalues, A < Az < A,
IfA—[ 3 3 } and Q(x) =x-Ax, M=,
Then =__and = - (0, I ) Ay =—,
O(er) nd (ez) 67_ ( g

4. (1 pt) Library/Rochester/setLinearAlgebra23QuadraticForms- | Classify the quadratic form O (x) =xTAx:
furla 23 2.pg
Find the eigenvalues of the matrix o A. Q(x) is positive definite

_s5 s ¢ B. Q(x) is positive semidefinite
M= [ 5 _ss ] . o C. O(x) is indefinite
s D. Q(x) is negative definite
Enter the two eigenvalues] separated by a comma: ¢ E. O(x) is negative semidefinite
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Defn and theorem:

A symmetric matrix A is positive definite T
HELrc P - — ~
. , Sy
if and only if the x¥ Ax > 0 for all x # 0 '

if and only i he eigenvalues of A arerpositive. > O

A symmetric matrix A is negative definite

if and only if the x? Ax < 0 for all x # 0 @

if and only e eigenvalues of A are negative. < @

A symmetric matrix A is indefinite o
S oLa/ a/ / <€

IS ——
if and only if the x¥ Ax has both positive and negative values.

if and only if A ge¢ B_o__si_t_i_y_e and negative eigenvalues.

l/\ﬁ\.f@ o r ma‘.y

A symmetric matrix A is positive semidefinite
ﬁ-ﬂﬁ

if and only if the x7 Ax > 0

if and only if all the eigenvalues of A are non-negative.

A symmetric matrix A is negative semidefinite
if and only if the xT Ax < 0

if and only if all the eigenvalues of A are non-positive.
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Change of variable:

D

/\/\/W
Rx) =xT"Ax = (Py)T APy = yT PTAPy = yT (PTAP)y g Dg

Let x = Py.

Suppose A = PDP~! = PDPT where A is a symmetric matrix,
D is diagonal, and P is orthonormal (i.e., P~1 = PT).

A = PDPT implies PTAP = PTPDPTP =D

A
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Make a change of variable that transforms the following qua-
dratic form into a quadratic form with no cross-product term:

Vi

See section 7.1:

L 2y . T
{2 4}—A—PDP =

SISl
SISl

Step 2: Let x = Py

—9 1 —2 1
[ml}:[‘\{_g ‘{é’E] {m}:{?yr%?m]
o NG Y2 ﬁm—Fﬁyz

After change of variable:

awm =[] 3 8] [n] - wi[3 $][0]
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