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MAE 290A Homework 3 Solutions

Contents

e Problem 1
e Problem 2
e Problem 3
e Problem 4
e Problem 5

Problem 1

Al = [1 3; 2 4
A2 = [1 4; 2 5
A3 = [1 2 3; 4

[Q1, R1] = gr(Aal)
[Q2, R2] = qr(A2)
[Q3, R3] = qr(A3)

01 =
-0.4472 -0.8944
-0.8944 0.4472
R1 =
-2.2361 -4.9193
0 -0.8944
Q2 =
-0.2673 0.8729 0.4082
-0.5345 0.2182 -0.8165
-0.8018 -0.4364 0.4082
R2 =
-3.7417 -8.5524
0 1.9640
0 0
03 =
-0.2425 -0.9701
-0.9701 0.2425

R3 =



-4.1231
0

Problem 2

[Qla,
[Q2a,
[Q3a,

Rla,
R2a,
R3a,
Qla =
-0.6000
-0.8000
Rla =

5.0000

Q2a =
-0.4558
-0.5698
-0.6838

R2a =
-8.7750

0
0

E2

Q3a =

-0.4472
-0.8944

-5.3358
-0.7276

-6.5485
-1.4552

El]
E2]
E3]

= gr(Al)
qr(A2)
qr(A3)

-0.8000
0.6000

-2.2000
0.4000

0.7909
0.0930
-0.6048

-3.6467
-0.8374
0

-0.8944
0.4472

0.4082
-0.8165
0.4082



R3a =

-6.7082 -4.0249
0 0.8944
E3 =
0 1 0
0 0 1
1 0 0
Problem 3
bl = [17 _1]I
b2 = [1; 2; 4];
b3 = bl;

b4 = [3; 3; 31;

X1 = R1\(Q1l'*bl)
X2 = R2\(Q2'*b2)
X3 = R3\(Q3'*b3)
X4 = R2\(Q2'*b4)

nl = norm(Al*X1-bl,2)
n2 = norm(A2*X2-b2,2)
n3 = norm(A3*X3-b3,2)
n4 = norm(A2*X4-b4,2)

X1l =
-3.5000
1.5000

X2 =
1.7222
-0.2222

X3 =
-1.5000
0
0.8333

X4 =
-1.0000

1.0000

-5.3666
0.4472



nl =

2.3915e-15

0.4082

n3 =

2.2204e-15

1.3323e-15

Problem 4

Al = [3 1; 1 3];

A2 = [0 1; -8 6];
A3 = [0 1; -16 8];
[V1, D1] = eig(Al)
[V2, D2] = eig(A2)
[V3, D3] = eig(A3)

V1l =
-0.7071 0.7071
0.7071 0.7071
D1 =
2 0
0 4
V2 =
-0.4472 -0.2425
-0.8944 -0.9701
D2 =
2 0



0.2425 -0.2425
0.9701 -0.9701
D3 =
4 0
0 4
Problem 5

A=1[101; 010; 00 2];
[V, D] = eig(A)

VvV =
1.0000 0 0.7071
0 1.0000 0
0 0 0.7071
D =
1 0 0
0 1 0
0 0 2
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