Homework # 10
Section # 4.4

e 1. Find the coordinate vector [Z]g of & relative to the given basis B = {by, by, b3},

1 -3 2 8
b= | 1|, bo=| 4|, bs=|-21,2=] -9
—3 9 4 6

e 2. Find the change of coordinate matrix from 5 to the standard basis in R".

3 2 1
=101, 21, | =2
6 —4 3

e Use the inverse matrix to find [Z]y for the given & and B.

i) ]S
Y B b

e 5. Theset B ={1—1t2t—1t>2—1t+t*} is a basis for Py. Find the the coordinate
vector p(t) = 1 + 3t — 6t relative to B.

° 6.Thevectorsﬁ1:[ 1},172:[ 2],173:[_§}spanR2butd0notforma

: . : 1 . o Lo

basis. Find two different ways to express || asa linear combination of ¥y, Uy, U3.
4 9

is the linear transformation from R? into R? this mapping must be implemented by

some 2 x 2 matrix A. Find it.

o 7. Let B = {[ _1 } , [ -2 }} Since the coordinate mapping determined by 8B

e 8. Let py(t) =1+t py(t) =1—3t3 ps(t) =1 +¢ — 32
(a) Use coordinate vectors to show that these polynomials form basis for Ps.
—1
(b) Consider basis B = {p;, py, p3} for Py. Find q in Py given that [q|p = 1



Section # 4.5

2c
a—2b
b—3c
a4+ 2b

e 9. For the subspace H = ca,b,cin R, » find a basis and state the

dimension.

e 10. Determine the dimension of Nul A and C'ol A for the following matrix:

S O O

OO = O

S O N O
|

O Ot O

O = Ot N

11. The first four Hermite polynomials are 1,2t, —2 + 4t? and —12¢ + 8t3. Show that
the first four Hermite polynomials form a basis of Psj.

Section # 4.6
e 12. If 4 x 7 matrix A has rank 3, find dim(Nul A), dim(Row A) and rank A”.

e 13. If the null space of an 8 x 5 matrix A is 5-dimensional, what is the dimension of
the row space of A?

e 13. Determine whether w is in the column space of A, the null space of A, or both,

where
2 a
e 14. Verify that rank(wt?) < 1ifd= | =3 | andd= | b
) &

Section # 4.7

e 15. Let A = {@,dy, a3} and B = {51,52,53} be bases for a vector space V', and
suppose d; = 451 — 52, Gy = —51 + 62 + 53 and as = 52 - 253
a) Find change of coordinate matrix from 2 to B.
b) Find [f]% for ¥ = 361 + 46?2 + (73

e Let B8 and € be bases for R%. Find the change of coordinate matrix from % to € and
the change of coordinate matrix from € to *B.

i=[3] a=[ D) e[ 5] e[ 5)



18. Let
1 2 -1 -2 -8 -7
P=|-3 -5 0|, v = 2 |, Uy = 51, U3 = 2
4 6 1 3 2 6

Find a basis 8 = {u}, Uy, @3} such that P is the change of coordinate matrix from
= {l_l:hﬁg, ﬁg} to the basis U = {’171, 172, 173}



