MATH 54 — QUIZ 5 — SOLUTIONS

PEYAM RYAN TABRIZIAN

1. (5 points) For the following matrix A, find:

1 1 -3 7 9 =9 11 -3 7 9 -9
1 2 -4 10 13 -—-12 01 -13 4 =3
A=|1 -1 -1 1 1 =3({ |00 O 1 -1 =2
1 -3 1 -5 =7 3 00 0 0 0 O
1 -2 0 0 -5 —4 00 0 0 0 O

(a) A basis for Row(A)

The pivots are in the first three rows of A, hence a basis for

Row(A) is:
(T17 707 [0O07)
1 1 0
-3 —1 0
7171371
9 4 —1
(L—91 [-3] L[—2])

(b) A basis for C'ol(A)

The pivots are in the first, second, and fourth columns of A,
hence a basis for Col(A) is (remember to go back to the origi-
nal columns of A):

1 1 7
1 2 10
1, [-1],|1
1| [=3] |-5
1| [=2| |o
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(c) Rank(A)
Rank(A) = number of pivots of A = 3
(d) dim Nul(A)

By the rank-theorem, rank(A) + dim Nul(A) = 6 (number of
columns of A), hence dim Nul(A) = 6—rank(A) =6—3 =3

2 @pomsptad- {[J].[ 1] Yaman - [ [}

Use a change-of-coordinates matrix to find [x] , given
1
[X]D = |:_3:|
We have:
%] 4 = Paco [x|p

Now to find P4, p, row-reduce:

[A|D]:{—1 11 1}_{1 0 9 8}=[I!PAFD]

8 -7 21 01 10 9
Therefore:
9 8
Pacp = [10 9]
And hence:

X4 = Pacp[X]p = {190 g} [_13} - {:1?}



