Math 255 May 19, 2008
QUIZ SOLUTIONS

QUIZ 1

(1) Indicate whether the following matrices are in row echelon form, row-reduced echelon form,
or neither.

(a)

O O =
o~ O
=)

2 01 0 2 1 2 00
2 (by (0 1 1 2 () |0 0 1 2
2 0 0 1 2 0 0 00
Answer: (a) echelon, (b) neither, (c) reduced

(2) Solve the following systems of equations:

—y+z= 3
(a) r—y—z= 0 Answer: x=1,y=—-1,2=2
| —x —z=-3
[ r1 + 3 =
(b) To —x3=—1 Answer: No solution
_21‘1—|—172—|—CC3: 2

QUIZ 2
A matrix A and its reduced form R are as follows:

U1 V2 U3 U4 Us V6

1 -1 2 3 1 -1 1 0 0 0 -1 2
A=13 -1 2 4 1 2 R=|01 -2 0 4 0
7T =2 4 8 1 6 0 0 0 1 2 -1

Let v, v9, v3, v4, U5, Vg be the column vectors of A.
(1) What is Span{vi,vs,v3,v4,vs,v6}?7 Explain. Answer: R?, since every row of R has a
leading one.
(2) Find a smaller subset of these vectors whose span is Span{vy,vs, v3, v4,v5,06}.  Answer:
For example, {vy,vs,v4}. This set spans R? too.
(3) Is w5 a linear combination of the other vectors?  Answer: Yes. The reduced form of the
augmented matrix for the equation civ1 + covs + c4vq = V5 IS

1 -1 3 1 1 0 0 -1

3 -1 4 1{— |0 1 O 4

7T -2 8 1 0 0 1 2
Hence ¢ = —1, co =4, ¢4 = 2 and —vy + 4vg + 204 = vs.

(4) Is v in Span{vy,v3}? If so, write vg as a linear combination of v; and vs. Answer: No.
The reduced form of the augmented matrix for the equation civ, + c3v3 = vg has a leading
one in the last column:

1 2 -1 1 0 2 1 00
3 2 2 — |0 -1 0Of— |0 1 O
7 4 6 0 0 -1 0 01

(5) Is vg in Span{vy,vs}? If so, write vg as a linear combination of v; and vy. Answer: Yes.
The reduced form of the augmented matrix for the equation cyv1 + c4v4 = vg has no leading
one in the last column. From the reduced form we get ¢; = 2 and ¢4 = —1, so vg = 2v1 — v4.

1 3 -1 1 0 2 1 0 2
3 4 2 — |10 O Of — |0 1 -1
7 8 6 0 1 -1 0 0 0



QUIZ 3

A matrix A and its reduced form R are as follows:

U1 V2 U3 U4 Us V6

1 -1 2 3 1 -1 1 0 00 -1 2
A= |3 -1 2 4 1 2 R=|01 -2 0 4 0
7T =2 4 8 1 6 0 0 0 1 2 -1

Let vy, v9,v3, v4, V5, v be the column vectors of A.

(1) TIs {v1,v2,v3,v4,vs5,v6} independent? Explain. Answer: No, since not every column of R
has a leading one. OR Any set of more than 3 vectors of R? is dependent.

(2) Find two vectors from {vi,ve,vs,v4,v5,v6} that are dependent.  Answer: {vo,vs} since
each is a multiple of the other (or since 2vy + vy =0).

(3) Is {v1,v3,v} independent? If not, write a nontrivial linear combination of these vectors
that is zero.  Answer: Yes. The reduced form of the matrix whose columns are vy, v and
vg has a leading one in each column.

1 2 -1 1 0 2 1 00
3 2 2l — |0 =2 0Ol — (0 1 O
7T 4 6 0 0 -1 0 01

(4) Is {v1,v4,v6} independent? If not, write a nontrivial linear combination of these vectors
that is zero. Answer: No. The reduced form of the matrix whose columns are vy, v4 and
vg has no leading in the last column.

1 3 -1 1 0 2 1 0 2
3 4 2l — |0 O Of—]0 1 -1
7 8 6 01 -1 0 0 0

From the reduced matrix we get the equation 2vy, — vy — vg = 0.

QUIZ 4
111 0 0 1
(1) Find the inverse of [1 1 0 Answer: |0 1 -1
1 00 1 -1 0
(2) For the matrix A = E } (1)} , find its reduced form R and a matrix P such that R = PA.

1 1 0 0 1
Answer.R[O 0 1] PL _J

(3) With A and R as in (2), find a matrix @ such that A = QR.

11
.0 - p-1_
Answer: Q = P~ = L O]



QUIZ 5

T
(1) What is the standard matrix for T : R3 — R? defined by T ) = [; : ;] ?
z
1 0 -1
Answer: {_1 1 0}
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(2) Suppose T is linear, T ({ﬂ) =

1 1
Answer: T'( [O} )=10
1

(3) Find the standard matrix for T from Question (2).

10
Answer: |0 2
11
QUIZ 6
Let T :R3 — R? and U : R? — R? be defined by
T u—+v
(R B () R
z Y 0
(1) Is T one-to-one? Explain. Answer: No. The standard matrix for T is } _1 (1) . Since

this matrix has more columns than rows, it is not possible that each column of the reduced
form have a leading one. Hence T is not one-to-one.

0
(2) Is U onto? Explain. Answer: No. For example, the vector 0| is not U of any vector
1
in R2,
(3) Is T o U invertible? Explain. Answer: Yes. The standard matrix for T o U is B g}, an

obviously invertible matrix. Hence T' is invertible.

QuUIZ 7
1 2 -1
(1) For which c is the following matrix |2 3 c¢| NOT invertible? Answer: c¢=3,-5
0 c —15

1 -1 2 1

2 -1 -1 4
—4 5 —-10 —6|°

3 =2 10 -1

(2) Calculate the determinant of Answer: 18



