Name:

MATH221
quiz #2, 09/20/07
Sections 1.7-1.9, 2.1-2.2
Total 100
Solutions

Show all work legibly.

1. (20) True or False? If vy, vy, v3, vy € R, and {vy,vs,v3} are linearly dependent, then
{v1, Vo, v3, vy} are linearly independent.

Solution: There are three numbers ¢y, ¢o, and c3 not all zeros so that ¢;vi+cavo+c3vy = 0.
Hence ¢;vy + cavy + c3vs + 0vy = 0, and the set {vy, Vg, v3, v4} is linearly dependent.

Answer: False.

2. (20) True or False? If for each b the equation Ax = b has a unique solution, then the
columns of A are linearly independent.

Solution: Let A = [ay,...,a,], then Ax = z1a; + ...+ x,a,. Since z1a; +...+x,8, =0
has a unique solution, z; = ... =z, = 0, and the columns of A are linearly independent.

Answer: True
3. (20) Let e; be a vector in R™ with 4*! entry 1, and all the other entries 0. For a linear
transformation T : R" — R" with T'(e;) = e; find T'(x), where x = (1,2,...,n)%.

Solution:

T(x) =T(x1€1+...z06,) = 21T (€1)+. . 42,T(€,) = [21+.. H24]E1 =

Answer: T'(x) =



4. True or False? If the columns of B are linearly dependent, then so are the columns of
AB.

Solution: If B = [by,...,b,], and ¢;b; + ...+ ¢;b, = 0 (not all ¢; zeros).
AB = A[bl, ceey bn] = [Abl, ceey Abn],

and
C]_(Ab]_) + ...+ Cn(Abn) = A(C]_bl + ...+ Cnbn) =0.

Answer: True.
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5. (20) Find the inverse A~ of the matrix A = [ 5 7

], and compute x = A™! [ ! ]

True or False? Ax = l 1 ]

Solution:

ERERHNEL TN HE

1 5/2 1/2 0 10 -7 -5 L_[-7 -5
lo 1 32]‘*[01 3 zl’andA _l 3 2]'
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Answer: A —[ 3 2],)(—[ 5],True.

6. (20) (extra credit) Let T'(x) = T'(z1, 2, z3) = (22 + 23, 21 + 373,421 — 329 4+ 823). Find
a formula for T (y).

Solution: T'(x) = Ax, where A =

N )
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] . First compute AL,

0 12100 1 15110 1 1 5 1 10
1 03010|—=|1 03010|—=]|0-1 -2 -1 00]|—
4 -3 800 1 4 -3 800 1 0 —7 —12 —4 —4 1
1151 10 110 —13/2 11 —5/2 100 —9/2 7 —3/2
0121 00|—=|010 -2 4 -1|=|l010 -2 4 -1
0023 —41 001 32 -2 1/2 001 3/2 -2 1/2



—9/2 7 —3/2
and A ! = -2 4 -1

3/2 =2 1/2

T Hy) = Ay = (=9/2y1 + Tya — 3/2ys, —2y1 + 4y — Y3, 3/2y1 — 2y2 + 1/2y3).

Answer: T (y1, 99, y3) = (—9/2y1 + Tya — 3/2y3, —2y1 + 4yo — Y3, 3/2y1 — 2y2 + 1/2y3).



