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Manual (Chapter 11)

(Exercise D

>> A=[-19,-128,81,38;8,61,-27,-16;2,4,12,-4;-8,-16,12,16];
>> b=[3;5;-21;-4];

>> M=[A, Db]
M =
-1 -128 . 81 38 3
8 61 -27 -16 5
2 4 12 -4 -21
-8 -16 12 16 -4

>> rref (M)

ans =
1 0 0 -2 0
0 1 0 0 0
0 0 1 0 0
0 0 0] 0 1

Looking at the last row of the reduced echelon form, we conclude that the system is incon ¢
sistent.

Exercise 8

>> A=[2,0,2;1,0,1;-7,12,5];
>> b=1[6;3;27];

>> M=[A,Db]

M =
2 0 2 6
1 0 1 3
-7 12 5 27

>> rref (M)

ans =
1 0 1 3
0 1 1 4
0 0 0 0

Notice that the system is consistent and has a free variable (therefore infinitely many s ¢
olutions). If one tries to find the solution by using the

operation A\b, Matlab reports a warning. A\b can be used only if the system has a unique v
solution.

The general solution can be find by backsolving the equivalent system:

X1 + X3=3
X2 + X3=4 with x3 is a free variable. One obtains x2=4-x3 and x1=3-X3.
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@gercise 13

One can use the row reduction procedure to find the nullspace and then a basis, or the MA ¢
TLABR command null (A, 'r') to get a basis in a direct way

>> A=[2,-4,-9;0,0,2;0,0,1];
>> null(A, 'r')

A basis consists of one vector [2;1;0], hence the dimension of the nullspace is 1.

One needs to study the nullspace of the matrix which has the vectors vl, v2, v3 as its co v
lumns. The 'null' command gives a basis of the nullspace.

>> vi=[1;1;1]; v2=[1;-1;1]; v3=[5;1;5];
>> V= [Vl,V2,V3]
>> null (v, 'r!)

Since the nullspace is nontrivial, the vectors vl1l,v2,v3 are linearly dependent. A nontriv v
ial linear combination would be ’
-3vl - 2v2 + v3 = 0

>> v1={1;0;1;01; v2=[0;1;1;1]; v3=[5;-6;-1;-6];
>> V=[vl,v2,v3]
>> null (v, 'r")

>> Since the nullspace is nontrivial, the vectors vl,v2,v3 are linearly dependent. A nont ¢
rivial linear combination would be
-5v1 + 6v2 + v3 = 0



