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Since S contains pairs of vectors neither of which is a multiple of the other, dimV > 2.
The student may check that the first three vectors are linearly dependent, as are
vectors one, two, and four. Thus dimV = 2 and any two of the given four vectors is
a basis for V.

The first three vectors are linearly independent and hence form a basis for R3. Thus
V = R3 and the first three vectors in S for a basis for V.

Gaussian elimination on A proceeds

-1 0 -1 1 10 1 -1 10 1 -1
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The nonzero rows of U are a basis for the row space:
[1o1 —1], o1 -1 2], and [ooo 1].

The dimension of the row space is 3.

The pivot columns are columns one, two, and four. So columns one, two, and four of
A provide a basis for the column space of A:
-1 0 1
0 1 2
1}, 1/, and 1
2 -1 1
0 -1 0
The dimension of the column space is 3.
X1
The null space of A is the set of x = ;Z that satisfy Ax = 0. Using the result of
X4
part (a), we see that x3 = t is free, x4 = 0, x2 = X3 —2x4 =t,and x; = —x3+x4 = —t,
-1 -1
sox=t } . A basis is } . The nullity of A, which is the dimension of the null
0 0

space, is 1.



1 () The Gram-Schmidt algorithm begins
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( N?te: multiplying f2 by 3 also changes the rela-
tion between f2 and ul & u2. Be carefull!!l! )

1
The calculation of f3 will be easier if we multiply f, by 3 obtaining a new f; = [2] ,
1

which is orthogonal to fy, as it should be. Continuing,

uz - f uz - f 2¢ _ 5
f3 = uz — - f, = uz — £f; — 2f
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( Here toolll )

which we would probably replace by 2f3 giving as our final set of orthogonal vectors
1 1 -1

fi=|-1},f2=2},fs=| O].
1 1 1

171 1 1
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2. (@ Letuy = ||, U2 = i and uz = (1) be the given basis for U. We apply the
0 0

0
Gram-Schmidt algorithm to find an orthogonal basis. Thus
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( Here too!!!l ) é
and, multiplying by 2, we replace f; by anew f3 = | _;
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