MATH 33A '(Lecture 2, Fall 2003)
Instructor: Roberto Schonmann
Final Exam

Last Name:

First and Middle Names:

Signature:

UCLA id number (if you are an extension student, say so):
Circle the discussion section in which you are enrolled:

2A (Tue. 10am, Stephen) 2B (Thur. 10am, Stephen)

2C (Tue. 10am, Brian) 2D (Thur. 10am, Brian)

\

Provide the information asked above and write your name on the top of
each page using a pen. You should show your work and explain what you
are doing; this is more important than just finding the right answer. In
questions where there is a “yes or no” answer, the grading is always based
on the explanation rather than on the answer. You can use the blank pages
as scratch paper or if you need space to finish the solution to a question.
Please, make clear what your solution and answer to each problem is. When
you continue on another page indicate this clearly. You are not allowed to
sit next to students with whom you have been studying for this exam or to
your friends.

Good Luck !
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1) (10 points) Consider a linear system of four equations with three unknows.
We are told that the system has a unique solution. What does the reduced
row-echelon form of the coeflicient matrix of this system look like? Explain
your answer carefully (no credit for right answer for wrong reason).
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2) (10,poin"cs4)’ Are the vectors below linearly independent? Explain your
answer carefully (no credit for right answer for wrong reason).
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b 3) (10 points) Suppose that T is- the hnear transformatlon from R2 to 1R2
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4) (10 points) Suppose that A aiid B are invertible n X n matrices. Can '
“one conclude that (ABA™)® = AB°A~'? Explain your answer carefully (no
- credit for right answer for wrong reason)
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5) (10 points) Consider an m x-'n matrix A and an n X p matrix B. If
ker(A) = im(B), what can you say about the product AB? Explain your
answer carefully (no credit for right answer for wrong reason).
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6) (10 points) If V' and W are subspaces of IR?, is their union V U W
necessarily also a subspace of IR?? Explain your answer carefully (no credit
for right answer for wrong reason).
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e : 7): (10 ﬁoiﬂts) Fi’ndfa’ basis bf theé"’éﬁbspaée‘ of 1R3deﬁned by the éqﬁ‘zition




8) (10 pomts) Do the 3 polynomlals below form a basis of Py? (Recall that
- P, is the set of polynomials of degree at most 2.) Expla.ln your answer (no
cred1t for right answer for wrong reasomng)
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10) (10 points) Find the orthogonal projection of

-

onto the subspace W of IR spanned by & and 7 given below.
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- 12) (10 points) Consider a 5 x 5 matrix A with rows U1, Vs, U3, Us, Us.
Suppose that det(A) = 7. Compute det(B), where the matrix B is given
below. (Explain carefully your computation.) ‘ '
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13) (10 points) Suppose that A is-a n x n matrix, and ¥ is an eigenvector
with associated eigenvalue \. Is 7 also an eigenvector of B = 24%2+1, (where
I, is the n x n identity matrix)? If so, what is the corresponding eigenvalue?
Explain your answer and your computations carefully.
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- : 14) (10 points) Find the 'eigenvalu‘eg‘: and eigenspaces of the matrix
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