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1. 11 p=[af, g=[{] 4. 1] M=10, A=20
_Ti2 ! [2] x=[z], xa=[2]
[2] P"‘[a 4_} +

_r 2 _ |5 &
[3] x:-.m,z,a.é,aéjr [3] H*[HI’E‘[? 8(
[4] 100 [4] True

[5] y=201+ 80 [5] Yes, A is positive definile because ...,

L. {a} Given a {eolumn) vector b = [1,2,0,37 and a subspace § @ 2, — it |
1y g =0 in Y find the projection veetors p ane f [1] so that b = p o q,
where poa & and o ¢ St Alsa determine the projection matrix P [2] enve

5 s that Ph = p. (b Given data {!'_;.!JJ}, o= 12 m, we assume
FUE T == gy (8 g () 40 Fad ) =y [ linear model?, m = 1. o,
using matrix /vector notation, Ax = b, where A = [a,] = [ {2)] & Rren
X o= [.'-'.'1.,1!'-3} C ,.'r'u]T e B and b = |’_"|5'l-. fa, :f:l..ﬂ_:" Lol L ."'3.1_1:.1[}-;}:'_:(1 the
measurements are given as

TR 7

ho-2 ol 012

h; | e LV ¢ I

Assume oy (1) = 1, gu(t] = t; find the x ¢ 2 |3 that minimizes || 4x — b2

the minimal value of |[Ax ~ by is [4]. In other words, the best fine o=

cf vl to fit Ll datacis (4], with the minimal sum of - he sepuares of errors
&

W
Doty bd = b = | Ax — b2,
=1

20 0(a) A matriv A = Urvn dingonalizable if there exists a nonsingular
matrix X ¢ U aneh that X148 — P s diagenal, The colurmns of X are
the [11 of AL and the elements of D are the [2] of Ao {L) Specifv a farther
propesty on X T A is narmal e A = AAY where A* 15 the conjugate
Ltranspose of A, In this narmal elass of matrices, give the additional propert ¥
that the clements of 77 have if A is . (1) Hermitian (A" - A} A (15 unitary
(A*A =T} (3.
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Bofa) Let AT = A @ B with clgemvalues {217, ordered so that A, <
Ao << dgcand let x 5= [z, me, 2T £ BR Express the quantitios p
and g [1] in terms of the egenvalues, where p = min{x" dx ;| x ls = 1} and
g = max{x"Ax : ||x||s = 1} do the same for + 2], where » = masc] || Ax|,
-3

dooa
that QT AQ is diagonal; determine the projection matrices P, and Py [4] such

I'||2 = 1}, (b) Given A = [ ] find an orthogonal matrix ¢ [3] such

that A = AP+ A Py, whoere A, Ay ave the cigemvalues of /1 also compute
the matrices P} + P and PP} (5],

4. Suppose p, . = “E""IH+| .‘;,nl: for b =0,1,2,..., where p, =0 and g, = 1.
(a) Let ve = [ pry) - Find the matrix A (17 so that roy, = Ar, = A%Hp,
(bl Compute the eigenvalues [2] and elgenvectors [3} of A, (e} Determine
lim A% 4] and Ilimm i 1),

hi==k3
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ho(a) If AT = A € R™" i positive definite, then f (3) = %x-rﬂx —%Th as-
sumges its minimum at the noint x = [1]. Civen the quadratic f(a), @, ay) —
xy A xy +af - wamy - womy — 1y — 2w, with % = [y, 20, 2|7 € B3, find A
and determine if A is positive definite [2]. Dnes § have a minimum? (If so,

give the point x where it happens.) [3] (b} Determine whether the fallowing
matrix A is positive definite by factoring it as 4 = RTR where B is an uppor

triangular matrix [4

12 2 2
28 5 5 4
A=|206 4 10 7.
208 10 13 8§ |

1

4 7 8 6

For this matrix, does there exist an x # 0 such that x" Ax =0 [5|?

G, Given amatrix M < €77, let J be called the Jordan matrix of M in the
canonical form M = 5557 True or false; Two matrices are similar if they

have the same characlerislic polynomial and the same minimal polynomial
[1]7 Suppose an 8-Ly-8 mmatrix A has the followin g propertics: rank(A4) = 3,
ranl(A*) — 2, rank{A*} = 1 fur & = 3, and trace(A) = 2. {a) Determine
the Jordan matrix of A 2] {b) Give the minimal polynomial of A [3]. el
Write out the companion malrix € of the characteristic polynomial of A [,
{d) Determine the Jordan matrix of ¢ [5].
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