Math 115A

Linear Algebra

Midterm 1

Janunary 30th, 2019

Instructions: You have 50 minutes to complete this exam. There are four questions,
worth a total of 40 points. This test is closed book and closed notes. No calculator or any

electronic device is allowed.

For full credit show all of your work legibly. Please write your solutions in the space
below the questions; indicate if you use srap paper. Don’t write on the back of the pages.

Do not forget to write your name and UID in the space below.

Do not engage in any kind of academic dishonesty, including looking at someone else’s
exam or letting someone else look at your exam. Remember that you are bound by a conduct

codel

Name:

Student ID number:

Question | Points | Score
1 10
2 10
3 10
4 10
Total: 40




Problem 1.
Indicate whether the following statements are either true or false. Circle your answer.

(a) [ipts.] The map d: C®°R — C*°R defined by d(f) = f' is linear.
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(b) [ipts.] The set {(1,1,1),(0,1,1),(0,0,1)} is a basis for F™™.
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(¢) [1pts.] There is a linear map 7' : MaxsR — R2 go that T (E _31 2}) = [(1)] and
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(d) {ipts.] There is a set of o - 1 linearly dependent vectors in P.F.

(e) [lpts.] There is a subspace W of My F' so that W contains 10 linearly independent
vectors.
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(F) [Lpts] If {z1,...,Za} i5 & generating set for V, and T': V — W is a linear map,
then {T(x1),...,T(z,)} is a generating set for W.
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(¢) [lpts.] The map T : P F — P F defined by T(f) = f +1 is linear.
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(h) {ipts.] There is a vector space V' that contains a generating subset with 10 vectors
and a linearly independent subset with 15 vectors.

(i) [ipts.] If S C S, are subsets of a vector space V' and 5, is linearly independent,
then so is ;.
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(i) [lpts.] A vector space over R with positive dimension has infinitely many distinct
subspaces. '
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Problem 2. )
Coonsider the linear transformation T' : FR — R defined by T'(f) = £(0) — f(1).

(a) [6pts.] Find a basis for N(T').
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(b) [2pts.] Extend your basis for N(T') from the previous part of this question to a
pasis for all of R,
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(¢c) [2pts.] Is there some linear map 5 : AR — R? that is onto and that has the
property that N(S) = N(T)? Be sure to justify your answer.
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Problem 3. 10pts.
Suppose that 7': V — W is a linear transformation, and that {T(:cl) T(z,)} is a
linearly independent subset of W. Show that z1,...,z, 158 linearly 111dependent subset
of V. Teel free to use anything we have done in ciass or from the text, unless it is

essentially just the statement of this problem.
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Problem 4. '
Determine whether the the following subsets of vector spaces are or are not subspaces

Be sure to justify your answer. _
(a) [Bpts.] {f € C*R : Vz € R, f(z) > 0} as a subset of C*R (the vector space of

infinitely differentiable functions on R) with the standard R-vector space structure
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(b) [5pts | {A € MyynF @ A+ AT = 0} as subspace of M,.,F with the standard

F-vector space structure.
B B :
% i%/dﬂ)‘:f,:q% Ve Ees b ke AL
i AB eluapdset wiesnt
jw»"' £ oyl if’“ i
b i
i %:f?\i::f*: {*‘g%u}ﬂ’f« A (z jg (ﬁ_tﬁi‘ﬁ“?‘%(%{ﬁdr) 0
S50, C E ‘i\li??pﬁ()(' el C?;M?%‘mcﬁsﬁd

D doed grdde sealac A
( A € sdmphet c.&F - q
o e ch | P G FOR |
' T I v T )
: - PE @5‘?‘5 : /%%f' e ?;{ = { A&l %%} o




