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2. Let
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Write A as LDU where L is lower triangular with ones on its diagonal, D is diagonal
and U is upper triangular with ones on its diagonal.
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3. Let
1 1 1 1 1
A=12 2 2 2 21.
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Find the reduced row echelon form R of A.
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4. Consider the matrix A with reduced row echelon form R given by

PV EP
6 0 6 1 4 1 010
0 3 6 3 0 01 2 0
=11 0105 and  B=14 9 0 1
1 01 45 0 0 0 O
(i) Find a basis for the Sub‘space C(A) and state its dimension.
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(ii) Find a basis for the subspace N'(A) and state its dimension.
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Find det A.
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6. Let
1 1
A_{l 2]

Find an orthogonal matrix @ and an upper triangular matrix R such that A = QR.
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Q=0 % ;_% , R=10 11 and b= 10
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Note that @ is orthogonal and R upper triangular. Suppose A = (QR. Find the z
which minimizes || Az — b||.
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8. Let

1 2 4
A=10 2 1].
0 0 3

Find the eigenvectors and eigenvalues of A
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9. Let

Find the 5111gular value decomposition A = ULVT where U and V are orthogonal

- _ rZ 0t “f r Ly / -] -2
=% A'ﬂ 4 ’[0 ~1 (&2 5
& > ne-it, o 2~

ﬂl——-—-—-—-ﬂ—r
SOV 2V = VIO sV = Vs
Z -/ g 2
A'A [ " l2 ¥
At (ATA-22)= (5a)(7-2)—=F =40 -13:1 +2%-4 = 7% 12A+ 3¢
= (A=-9N2A-4) 50 A, =93 amd 2A,=%

)
Aﬁﬁﬁ_ﬂgtﬁ‘fj] rz,é’f;fir,[::j e gh [/"’/z tz (/f
9‘% ﬂTA:AJ:[}.{ 17 r; €l -2r, [;:] x,,;-_[,lzi
- Jl oo ] L g [ 2 [
i ,m// //1;// yrz & 6;} 2 ]
U=_4Vf"=£ 7—!’][0 r:z] 3 }[%vj}
_J’[ ‘// Yy g T
, 5 s Ay
e R S I T R R Pl



Math 330 homework 4

10. Let u,v € R? and 8 be the angle between u and v. Show that « - v = |ju|||v|| cosé.
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11. Let A€ R™*" and B € R*™,

(i) Show that C(BA) C C(B).
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(ii) Given a concrete example where C(B) # C(BA). (Y 4 m=n=0 = O,
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|§ Let A € R™*" where m # n. Suppose that the rank of A is rank(A) = r.
(i) What is dimC(A)?

L
(ii) What is dimAN(A)?
M ~Y
(iii) What is dimC(A)L?
m-v
(iv) What is dimAN(A)*+?
v

(v) Show that C(A)* = N(AT).
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13. Let A € R*¥7,

(i) Find the matrix E such that AF corresponds to the result obtained after
performing the column operation ¢; « ¢2 — 3¢; on the matrix A.

O] [ -3 & 2 o o o]
[ Ca-%¢, o ( & 0 O o D
o oc®( © © 0 D
([ 00&!5‘5’90

6 o0 / 2 ©

o © 0O 0 © 7 D

© 0o 0 0 © (

(ii) Prove or disprove the claim that N(AE) = N(A). If true explain why; if
ovide a counterexample.
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