MATH 33A: MidTerm II
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Question #0: What is the most interesting thing you have learned in this class
since the last exam?

Instructions:

Show all work to receive full credit. Feel free to use the back of each paper but please
indicate that you have done so. No calculators or formula sheets allowed and please
box your answers. You will receive 1 extra credit point for filling out all the
information above.

Problem | Possible | Score
1 20
2 22
3 16
4 20
5 22
EC 1
Total 100




Problem 1: Determine wisely (20 pts)

Let

01231 9
000 22 3
A=10 21 2 3 b—1 6
0000905 0
34585 3

o Find det(A).

e Let # be the solution to AZ = b. Find =z (the fifth entry of Z).
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Problem 2: Hermite Polynomials (22 pts)
The Hermite polynomials hy are defined as:

2 df

iE

dxk

and are solutions to Schrodinger’s wave equation. The first three can be computed
tobe hg =1, by = 2z, hy = 2+ 42°.

hy == e w?

e Let B = {ho, hy, ha} be a basis for P and f(z) = az® + bz + ¢ be an element
in P;. Find [f{z)]s.

e Find the B-matrix for the linear transformation T : Py — F5 defined as
T(f)=2f~f

e Is T an isomorphism? Explain why or why not.
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Problem 3: Factor madness (16pts)
Please find the QR factorization of the matrix:
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Problem 4: How fitting (20 pts)

Consider the three data points (a1,b) = (—1,0), (as, b2) = (0,

1), (as,b3) = (1,-2).

e Find a least squares fit of this data to a linear function f{z) = ¢y + c1z.

e Please compute the error associated to your fit.
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Problem 5: Short answer (22 pts)

Please circle your answer.

e What is the dimension of the space of all lower triangular 3 x 3 matrices? / 6

is a rotational matrix.

@)@r False: If A is an orthogonal matrix and B is a rotation matrix then AB

f¥7an orthogonal matrix.
o~

7
o True or Falge® If T is a linear transformation from C® to C* then the inter-
section of im{T) and ker(T") is {0}.

o Let Q) be any subset of R? with nonzero area. How much bigger is the area-ef——"""""7""")

i an 2 1 C e L 1
T(S2), as compared to the area of Q, if T'(¥) = A%, where A = 1 917 3 'é]}ﬂf& Nl

.@I‘ False: There exists invertible 2 x 2 matrices A and B such that
det(A + B) = det(A) + det(B).

. @ or False: If A is invertible then Aadj(A) = adj(A)A.

OC’ﬁ;?or False: Let A and B be n X n matrices. If A is orthogonal and B is
non-invertible then det{AB) = det{BA).

s Suppose A ] that A = A~!. Find all the possible values

of det(4). Aeth) > 1.

o@or False: Every invertible matrix A can be expressed as a product of an
orthogonal matrix and an upper triangular matrix.




