Math 330 Linear Algebra Homework 12

4.1 Do the following matrices have linearly independent colhunns?

[ -1 2
(a) A=] 3 =6 |.
2 ]
. -1 3 2
(b) 4= 2 -6 -1 J
[ ~9 0 7
(¢) 4= 4 0 =5 1.
] -1 0 6
[ D _ S . .
(d) Bl where [} is me x noand D s a diagonal % n matrix with nonzero diagonal elements.

e) A= ub »\ln re @ and b are n-vectors and n > 1.

(1) A= 1 ab? where a and b are n-vectors with [alllb] < 1.
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4.2 Suppose A is a nonsingular oo matrixs goand eoare pevectorns aud PPy Yy # 1 Show that A 4w

nousingidar with inverse
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4.8 Suppose A is an m % p wmatrix with hnearly mdependent coluimnns and I is a p x n matrix with linearly
independent rows. We are not assuming that A or I are square. Define

X=AB, Y =BAl
where AD and B are the pseudo-inverses of A and B. Show the lollowing properiies.

(a) Y X is symmetric,
(b} XY is symmetric.
() YXY =Y.
(d) X¥YX =X.

Carefully lain your answers.
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4,11 Consider the matrix A = [+ . where o s a real scalar and 7 s the reverser matrix

of stze 1= 1. We assuine 1> 1.

{n} For what values of a is ) sineulin?

(b} Assuming 4 s nonsingular, express 1ts wverse as a linear combination of the matrices f and J.

(&) /évp/“’"‘ Ax =2 Thae
EraT)n=0 op x=-aJx
Smee 4Tzl % FlG0E T *_ 5
Pl Tz = Z;((Jv()i}’:' Z!X”—oi,ﬂ/ :Z/a’,‘/zx//x//t'
_,M =7 f-:/ (=
U= (2l 2l oned (- lat)fizff = 0.
_‘_ff—{ Ja) £  Fts /‘m/od'}'—f //:(//:"—-0 S0 A=0 (-~

which. caret  I4aT faa 4@% inalepmotond

(‘ﬁiumm amed )5 (4M—?£?M,
We mow freat AL papes =1 avol g=-/

W A= o +oke

4

W= ’9 = 6,‘_’&;
0
-/

whot ¢ st i 5 tandad bares oo munds 4%”

(_Z:b T)}K E (I‘J"ﬂ(f("(n) = Ie;" EP *'jff"'«]'ﬁ,
= 9= n +Ey-€, =0 |



Sy oy gueds..-

T H#0 hat Ax=0. [his iplics Pt
A s pet jownPhles

(T-T )= (T=T)(errea) = T+ Ttu-Tt,-Te
= @4 lu—C1—g =0

oungl agoun 4 M"‘?—*}m«? Ly g)aﬁf_ ié&mtr--{ ‘,em/(_
Jhol Hu=0. Thes arplics A i ot o pndipte .

Ton gurvwnarnd, i Jal#1 “hen THOT s ownhide
amel L jal=1{ +Hhw ¥ /5 smyﬂﬂw.



H#H N crnbts...

(b) fx(p vtos flb (AW Qb A l/nean tgm /3:?@--!407 af/é(
a«,a/ﬂ;‘w T and T .

Forst ot fhat  TT=L owel =T Thutfroe
2 /Z((Z 2 4¢W§ y’lcdé M‘ ,Mﬁz?
(T7-aT )T +aT) = T2 4*T % = (—4%)T

T4 folliws s [(al #/ fhatf (-a“# 0, D/w”((;é_f
Lhun el

( = az)[IraT) =T

|—a

Ctm)é’%fl&f{’@, A4 W%’LML’)US‘ ard s‘iq;qnc’m%w
/]



Math 330 Linear Algebra Homework 12
7.4 Caleulate the LU factorization without pivoting of the matrix
{ -3 20 3
{ 6 -6 0 =12
’ | 6 -1 6 f°
12 -14 -2 -25
You can check vour result in MATLAB, but you have to provide the details of your caleulation.
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