MAT 320 — Spring 2019 — Exam3

VEDA

Instructor: Dr. Francesco Strazzullo [\Q/l \ D Name

[ 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 H = {a+ bx®+ cx® € P3 suchthat a = b + c} be a subset of the real vector space of polynomials of de-
gree at most 3. If H is a subspace of P; then provide one of its bases, otherwise show at least one property of sub-

spaces that A does not satisfy.
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2) Let C = {Cl = B _01], C, = [i (1)],63 = [é (1)],6'4 = [g _01]} be a subset of the real vector space of the

2-by-2 matrices M.

(a) Use the standard basis € = {[(1) 8], [8 (1)], [(1) 8],[8 (1)]} to reduce C to a basis C of (C) (Hint: for

each C; € C write C; as a linear combination of the vectors of £.)
(b) Use part (a) to extend C to a basis for M.
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3) Consider € = {p, = 2,

P2 = 3x,p3 = x +x3,p, = 2+ x3} in P, the real vector space of polynomials of
degree at most 3.

(a) Use the standard basis € = {1, x,x? x%} to prove that C is a basis for Py (write down what the definition
of a basis is and which theorem you use to justify your answer)

(b) (HONOR only) Write 1 — 3x + x? — 2x3 as a linear combination of the vectors in C
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4) Consider € ={p; =1, p, = 3x,p3 = x + x%,py = 2+ x>} in P3[0,1], the real vector space of polynomials
of degree at most 3 over the closed interval [0,1], with inner product p - q = fol p(x) q(x) dx.

Use the Gram-Schmidt procedure to orthogonalize C. Check your results.

(HONOR ONLY) Generate an oﬂEgnormile basis. Check your results. -
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3 -1 0 1

1 2 0 -2 : ;

0 o0 1 -1l You can use a CAS only to compute determinants, factor polynomials, or row-
1 1 0 =1

reduce matrices, to complete the following steps (each worth 10 points).

a. Compute the eigenvalues of 4.
b. For each eigenvalue A, find a basis of the corresponding eigenspace and state the geometric multiplicity of A.
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6) Let char(B) = A° + 2° — A* — A3, Determine the eigenvalues of B and state their algebralc multiplicities.
You cannot use a CAS.

b (5= B2+ -2 (24) = 4° (a)(1-0)7 Y asl) (2-1)

l @ 2 Az 6 wTh AL, mpLT. 3>
(H Voo g A=- Wt Al mILT. 2

-\ =0 2D A,L wITh ALl LT, 1L

0 0 2 1 & 4
7) Let A= [o -2 0| Checkt,F P=| 0 1 0| diagonalizes 4.
4 0 2 -2 0 1

. -
§\ Y- ~ge O dlabesatizes A (om ngHaw P >
\3 A “lo o-2| ’



8) You can use a CAS only to compute determinants, factor polynomials, or row-reduce matrices. Diagonalize the

1 0 3
matrix A =10 -2 0.
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MAT 320 — Spring 2019 — Exam3 — In Class

Instructor: Dr. Francesco Strazzullo Name

SHOW YOUR WORK NEATLY, PLEASE (no work, no credit).
1 -1 0 1
1 2 0 2
0 0 1 1

1 1 01
reduce matrices, to complete the following steps (each worth 10 points).

a. Compute the eigenvalues of 4.
b. For each eigenvalue A, find a basis of the corresponding elgenspace and state the geometric multiplicity of A.
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9) Consider A = . You can use a CAS only to compute determinants, factor polynomials, or row-
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