Wed, Oct 5, 2011 MATH 462, Midterm 1 Prof. V. Panferov

Name: (print)

CSUN ID No. : 50/6&'#0715'

This test includes 7 questions (54 points in total) in the main part, and one bonus question
worth an extra 6 points. Please check that your copy of the test has 8 pages. The duration of
the test is 1 hour 15 minutes.

Your scores: (do not enter answers here)

1 2 3 4 ) 6 7 8 total

Important: The test is closed books/notes. Graphing calculators are not permitted. Show

all your work.

1. (6 points) Show based on the Replacement Thorem that if V' is a vector space of dimen-
sion n then any linearly independent set in V' that has exactly n vectors is a basis of
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2. (8 points) Let V = {(a1,a2) : a1,a2 € R}. For (a1,as), (b1,b2) € V and c € R define

(a1,a2) + (b1,b2) = (a1 + b1,a2 + ba)
c: (01,02) = (cal,az/c) if ¢ # 0; 0- (01,02) = (an)-

Is V a vector space over R with the operations ‘+’ and ‘- ’7 Justify your answer.
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3. (6 points) The set of solutions of the linear system

T+ 29— 23 ~24=10
1Ty +izg—23— 253 =0

is a subspace of C*. Find a basis of this subspace.
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4. (8 points) Let W be the subspace of M,2(C) consisting of all symmetric matrices

Construct an isomorphism from W to C3. Justify your answer.
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5. (8 points) Define T : Po(F) — Py(F) by T(f(z)) = f(z) + f'(z).
(a) Find the matrix of the transformation T is the standard basis of P3(F): 8 = (1,z,z?).
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(b) Find bases of R(T") and N(T'). [Hint: a basis of a vector space V is a subset of V]
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6. (10 points) Formulate and prove the Rank-Nullity Theorem.
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7. (8 points) State which of the following statements are true or false. (You do not need

to show your work.)
Notations V and W are used for vector spaces over a field F. I, is the identity matrix

of size n.

(a) The intersection of any finite number of subspaces in a vector space V' is a subspace

of V.

(b) The empty set is a subspace of every vector space.

() ¥T,U :V — W are both linear and agree on a basis of V, then T = U.

(d) If T,U : V — W are both linear and [T} = [U]} for some bases # and v, then
T=U.

() T:V — W islinear if Vz,y € V,Va € F T(z + ay) = T{(z) + aT (y).

(f) If A € Myxn(R) then A% = I, implies that A = I, or A= —1I,,.

(g) If A € Myxn(R) then A% = 0 (the zero matrix) implies that A = 0.

(h) T :V — W is linear and onto, then the image of any linearly independent set in

V is linearly independent in W.

Answers:
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The end.
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8. (bonus: 6 points) Let

{3}

Give an example of a subspace W; in F* such that W) & W, =
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The end.



