MAT 320 - Spring 2019 — Exam4

if ~
Instructor: Dr. Francesco Strazzullo Name /rb /),

1 certify that I did not receive third party help in completing this test (sign)

Instructions. Technology is allowed on this exam. Each problem is worth 10 points. If you use formulas or properties
from our book, make a reference. You are expected to use a CAS for some computations, then upload your files in
Eagleweb.

SHOW YOUR WORK NEATLY, PLEASE (no work, no credit).

1) Let C = {Cl = [i _01], Cy, = [_11 (1)](,o = [8 g],CAr = [8 %B be a subset of the real vector space

of the 2-by-2 matrices Mop.
(a) Wove that C is a basis of M»».

2 1], compute the coordinate vector [A]e.
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2) Consider € ={p; =1—x% p, =3 +x,p; =x+x3,p, =2+x%} in Pz, the real vector space of
polynomials of degree at most 3.
(a) Prove that C is a basis for Pj.

(b) Compute [1 —3x + x2 — 3x%].
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3) Consider two bases B = { of R3,

R R Al

(a) Find ch, the change-of-coordinates matrix from B to C.

1
(b) Compute [x]g for x = [ 1}_
-1
(¢) Use part (a) and (b) to compute [x]e.



4) Consider two bases B = {by,b,} and C = {c,, ¢,} of areal vector space V such that

b, =c¢; + 3¢, and b, = —2¢; + 5¢,.

Suppose that x is a vector in V such that x = 2b; — 3b,, thatis [x]g = [_23]

(a) Find Pg?. the change-of-coordinates matrix from B to C.
(b) Compute [x]e.

5) Let L: R®* — R?® be the linear mapping defined by
L(bl) = 3b1 o b3, L(bz) = bl o 3b2 = 2b3 ,and L(bs) = b1 - bz - b3 )

where B = {b,, b,, b5} is a basis of R®. Find [L]g, the matrix of the linear operator L relative to B.
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6) Let L: P, — P, be the linear mapping defined by
L(1=2x) =1+ L(l4+x+x¥)=1+x,andL(x + %) =1 —x + 2x*,
where B = {p, =1 —2x,p, = 1 + x + %, p3 = x + x*} is a basis of P,, the real vector space of polynomi-
als of degree at most 2. Let € = {1, x,x*} be the standard basis of P,.
(HONOR: consider L: Py — Py with L(1+x*) =2 —x, B ={p,p2,P3,Pa =1+ x*},and € =
{1, x,x*, x*}, over Py, the real vector space of polynomials of degree at most 3.)
(a) Find Pg the change-of-coordinates matrix from B to &.
(b) Find [L J; the matrix of the linear operator L relative to B and €.
(¢) Find [L]g, the matrix of the linear operator L relative to B.

(d) Find L(2 + x).
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7) Let L: P, — R3 be the linear me 1pme defined by )
L) = (L,-11) Lo = (112 LOR) = (=130). L) = (1,——1,2)T,and LG4 = (1,52
(a) Find a basis for Ker(L).
(b) Find a basis for Range(L).
(¢) Use part (a) and (b) to check the Rank-Nullity Theorem.

(d) Specify why L is or is not injective or surjective.
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MAT 320 — Spring 2019 — Exam [}— In Class

Instructor: Dr. Francesco Strazzullo Name

SHOW YOUR WORK NEATLY, PLEASE (no work, no credit).
8) Let L: Py — P; be the linear mapping defined by

L(14+3x)=1+2x, and L(2 —x) = 3 + 3x,
where B = {p; = 1+ 3x,p, = 2 — x} is a basis of Py, the real vector space of polynomials of degree at most
1. Let & = {1,x} be the standard basis of P;.
(HONOR: consider L: Py — Py with L(x +x*) = x*, B = {py,p,, p3 =K + x(}, and £ = {1,x,x*}, over
P,, the real vector space of polynomials of degree at most 2.)
(a) Find P2, the change-of-coordinates matrix from B to €.
(b) Find [L]2, the matrix of the linear operator L relative to B and E.
(¢) Find [L]g, the matrix of the linear operator L relative to B.

(d) Find L(2 + x). 2 8
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9) Let L: P, — R? be the linear mapping defined by
L(1) =(1,-2)7, L(x) = (-1,2)T, and L{x"} = (2,.3)7.
(a) Find a basis for Ker(L).
(b) Find a basis for Range(Z).
(¢) Use part (a) and (b) to check the Rank-Nullity Theorem.

(d) Specify why L is or is not injective or surjective.
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