Math 54 Discussion section 212, 217 October 10, 2014

Quiz 7

1. Find the dimension of the subspace H inside of R? given by all vectors of the form

a+b+c
b+d
a+b+d
where a, b, ¢, d are any real numbers.
a+b+c 1 1 1 0
b+d | =a|0|+b|1|+c|0|+d]|1]|.Hence, H isthe column space of the matrix
a+b+d 1 1 0 1
1111
A=10 1 0 1
1101

Here, let's do row reduction for A so that we get

1 1 11 11 1 1
010 1~|01 0 1
1 1 01 00 -1 0

Hence, we have 3 pivots and, as a result, Col A = R3. So, H is R? so that H has dimension 3.

2. If Aisab x 4 matrix, what is the largest possible dimension of the row space of A? What is
the largest possible dimension of the null space Nul A?

Note that row vectors live in R%. Hence, the largest possible dimension of the row space of
Ais 4. Also, the largest possible dimension of the null space is also 4 because Nul A is a
subspace of R%.

Examples' for each cases can be

1 0 00 0 00O
0100 0 00O
0 010 and 0 00O
0 001 0 00O
00 00 0 000

'To give more correct, detailed, and enough explanation, you should give an example for
each case. Even though I did not take this into account for grading this time, please try to
give such an example next time.
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1. Find the dimension of the subspace H inside of R? given by all vectors of the form

a+b+ 2c
—a+b
b+c
where a, b, ¢ are any real numbers.
a+b+ 2c 1 1 2
Note that | —a -+ b =a|-1| +b|1| +c|0|. Hence, H is the same as the column
b+c 0 1 1
space of
1 1 2
A=1-1 1 0
0 1 1

Applying row reduction processes, we get

1 1 2 11 2 1 1 2

-1 1 0~ 1|0 2 2{~ |0 2 2

0 11 011 0 00
1 1
Hence, there are two pivots so that Col A has dimension 2 with a basis —1], |1
0 1

Therefore, the dimension of H is 2.

2. If Alis a3 x 5 matrix, what is the largest possible dimension of the row space of A? What is
the largest possible dimension of the null space Nul A?

The row space of A is the same as the column space of AT which has 5 x 3 size. Since there
are only three columns in A7, there could be at most 3 pivot columns so that the largest
possible dimension of the column space of AT is 3. Hence, the largest possible dimension
of the row space of A is 3. Next, for Nul 4, because Nul 4 lives in R, the largest possible
dimension of Nul A is 5.

Examples? for each cases can be

10010 00 00O
01001 and 00000
00100 00000

2To give more correct explanation, you should give an example for each case. Even though I
did not take this into account for grading this time, please try to give such an example next
time.



