Chapter 1 Supplementary Exercises: 1, 3,5, 7, 11, 12, 17, 19, 20, 21

Supplemental Practice Problems:

1) Linearly (In)Dependent Sets [ ] '11

w&p"(a Give an example of two vectors in R? that are linearly dependent [ ] [3 }
. . . . 2

)
(b) Give an example of two vectors in R? that are linearly mdependent ] [ 1
P (c) Give an example of three vectors in R? that are linearly dependent. — [7—]’ [3 /LS
(d) Give an example of three vectors in R? that are linearly independent— rvd‘\' PSS\\Q\Q_,
(e) Give an example of three vectors in R? that are linearly dependent.
(f) Give an example of three vectors in R? that are linearly independent.

NH RS

2) Find all solutions, if any, to the following systems of equations.

a) [sel_ b&l—“\"’) ey 3 - < ~
Mnret J";

—r1+ 20 =—1
2x1 — bxo = —4 \‘Q'
b) (sea ‘aelN)

—2x1 — 9 +3x3=25
3r1 4+ 220 — dxz = —2

3) Find all solutions, if any, to the following matrix equations.

2 —4 10 6
(a) 3 1 1 |x=1]5
-2 3 -8 4 ? SeL
12 0 4 1 W
(b) 01 -1 2 |x=|2
-1 0 -1 -1 3
_ i O 3x,-¥,= | € %= 37 SR
. . . [3 -1 S = -%,+73
4) Consider the matrix equation ERE ] [ } @ 2%, ¢ 2)(1"6 e KL= C‘)z)
(a) Show that the equation has a unique solution and find that solution. 2’ 2 X
(b) Write the corresponding system of equations and graph the two corresponding lines in R*. Geo-
metrically, how do you interpret your solution from (a)? P+ O’F \,\..\.q;-
(c) Write the corresponding linear combination problem. Verify that your solution from ) gives the

C.OrreCt wbmaflou[ -2 1 } . { igl * Y’L[‘ 1 i‘o]
6

5) Consider the matrix equation _3
|w-t~:uFAarf_U~’\d-2f -2 ][2I2
—-3

(a) Show that the system has no solution. [a
- (b) Graph the lines of the corresponding system of equations. does this graph relate to the fact
(L that there is no solution? )‘q_ =25 t 7‘ LK -3 = |
R~ *2 = 2X) -

(c) Graph the vector b = along with the column vectors, a; ‘gnd ag, of the matrix. How can you

2
L
interpret the fact that there is no solution in terms of linear combinations? *2 7 "
. , R l
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6) Consider the following vectors in R3.

1 1 2 -1 2
u= 2 |, v = 3|, w=| -3 |, x=| -2 |, y = D
-1 —2 1 1 -3

For each of the sets below, determine whether the set is linearly dependent or independent. If the set
is linearly dependent, give a dependency relation between the vectors.

>4 >
% linndep YTV {u,v,w}>5a_|,,|,,;
(b) {u,x} 27 Nnot (d) {u,v,y}
-'lX =3 2\AJXS ﬂ (”
7) Find all solutions, if any, to the following linear combination (or vector equation) problems.

5 2 3 (.See_ bd-cw)

(a) Determine if w= | 6 | is a linear combination of vi = | 1 | and vo = |—2].
—12 —2 4

(b) Determine if w = [I;] is a linear combination of v = [iﬂ vy = [_2] and v3 = [ 51].

2
- ) ) .
W WWas 4o bke Sunce { o€
8) Homogeneneous, Ax = 0 and Nonhomogen us )Sys emS? Ax =b where b # 0

(a) What condition(s) on the row echelon form of the matrix A guarantee(s) that the homogeneous
equation Ax = 0 has infinitely many solutions? ro~> g 208

(b) What condition(s) on the row echelon form of the matrix A guarantee(s) that the nonhomogeneous
equation Ax = b always has at least one solution no matter the entries of b? (See W)

(c) What condition(s) of the numbers of rows and columns of A always give infinitely many solutions
to the homogeneous problem? (;ee. LGJ&\D)

(d) What condition(s) on the numbers of rows and columns of A guarantee that there will be lots of

vectors b for which Ax = b is inconsistent? C .S?Q WN >

9) Consider the homogeneous matrix equation Ax = 0 with the matrix A and its reduced row echelon

form given below: 3x%$

1 20 1 1 1 201 1
'52@- 2 41 4 1f|~-~|l001 2 -1
(\7— -2 -4 0 -2 =2 0000 O

(a) Find and express the solution, if any, to this system in linear combination form. &&_ %(-'-’"‘)
(b) Are the columns of A linearly independent or dependent? [’“—"C cmlumans o m:)

(c) For what b # 0 € R3, does a solution exist? Find a solution to such a nonhomogeneous matrix
equation. c eR3

10) Suppose {vi,va,vs} is a linearly dependent set in R™. Let T': R”™ — R™ be a linear transformation.
Explain why {T'(v1),T(vs2),T(v3)} must be linearly dependent in R™.
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