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Problem 5. [5 pts]

Let V = {(#:)i=1 | z; € F'} be the F-vector space of sequences in F. Find a
linear transformatmn T:V — V whose kernel (nullspace) is zero but whose
image (ra.nge is not the whole of V.
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Problem 2. [5 pts]
Let Wi, Wa be two subspaces of a finite-dimensional vector space V. Recall

that Wi+ W2 = {w1 +w; | w1 € Wi, wo € Wy} isa subspace of V. (No need
to 1ep10ve this. ) What is dim(W; + Wa)? ar
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Midterm 1 - Please put you last name first and print clearly
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- NO BOOK - NO CALCULATOR -

You can use both sides of the sheet for each problem. If you use extra sheets,
write your name on them, and indicate which problem you are treating.

All answers must be stated clearly.

All answers must be justified (except for Problem 1).

4 Verbiage will be ignored or counted negatively if wrong. Good luck!

- SCORE —
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(e) There exists a linear transformation T' : R - R"

Problem 1. [5 pts]
Answer only by “True” or “False” without Jjustification.

(a) There exists a field F in which 1+ 1+ 1 = 0.

(b) Every linearly independent subset L of a vector space V is the basis of
?ﬁace of V. r

(¢) In a vector space V of dimension n, every basis of V has n elements.

—

/

(d) IfT: V — W is linear and vy, . .. , vy is a basis of V then T(v1), ...
is a basis of W.

Bk

Ker(T) (that is, R(T) = N(T)).
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Problem 4. [5 pts]

Lt e a'ﬁlllte—dimensional vector space and let T: V — V be a linear
paE s g 1 to itself. Suppose that the kernel (nullspace) of T' is
zero. Prove that the image (range) of T is the whole of V.
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[5 pts]

Consider V' = Pa(R) the real vector space of polynomials of degree at most 3.

Problem 3:

(a) Show that v1 = 14+ X + X? and v2 = 2+ X + X? are linearly independent.

o (Bb) Complete {vy, 12} into a basis of V. RN
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