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1. (10 points) Consider the set R?, with the addition defined by [z,y] @ [a,b] = [t +a — 1,y + 1],
and with scalar multiplication defined by r{z,y] = [rz —r 4+ 1,ry|. Is this set a vector space?

If so, 0 = —lz,y] =

2. (5 points) Consider the set of all polynomials of degree 6 together with the zero polynomial in
the vector space P of all polynomials in . Determine whether the given subset is a subspace

of the given vector space.
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3. (10 points) Determine whether the given set of vector is dependent of independent, and find a

basis for it.

(a) {z* —1,2% + 1,42,2z + 5}

(b) {1’ 62:5 + 6—21‘7 621‘ _ 6_236}.

4. (5 points) Find vg, which is the coordinate vector of the given vector v = [1, 2, —2] relative to
the indicated ordered basis B = {[1,1, 1], [1,2,0],[1,0,1]}.
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5. (10 points) Determine whether the given set is a vector space of all functions mapping R into
R.

a) {f(0)
b) {f1/(1)

1}

(
( 0}

6. (10 points) Find the coordinate vector of polynomial 4z + 922 + z relative to the ordered basis
B = ((z—1)% (z—1)% (z —1),1) of the vector space P of polynomials of degree at most 3.
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7. (10 points) Find the polynomial in P, whose coordinate vector relative to the ordered basis
B=(x+z*x—2*1+x)is [3,1,2].

8. (10 points) Let V and V" be vector spaces with ordered bases B = (by, by, b3) and B’ =
(b}, by, b5, b)), respectively, and let T : V' — V’ be the linear transformation having the given
matrix A as matrix representation relative to B, B’. Find T'(7) for the given vector v.
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9. (10 points) Let T : Py — P, be defined by T'(p(z)) = D(p(z + 1)), and let B = (2%, 2%, z,1)
and B’ = (2?1, 1).

(a) Find the matrix A as matrix representation of 7" relative to B, B’.

(b) Use A to compute T(4x3 — 3X? + 5x — 2).
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10. (10 points) Let V = sp(e*, el e8%), V' = sp(e®®, €™, %) are the subspaces of the vector space
of all real-valued functions with domain R, and let B = (2%, e%®, ¢8%), B’ = (&%, e™, e%). Let
T :V — V' be the linear transformation having the given matrix A as matrix representation
relative to B, B'.
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Find T'(ae®® + be*® + ce¥*) =

11. (10 points) Circle True or False. Read each statement in original Greek before answering.
(a) True  False Every vector space contains at least one vector.
(b) True  False Every vector space contains at least two vectors.

(¢c) True  False Any two bases in a finite-dimensional vector space V have the same number

of elements.
(d) True  False Multiplication of two scalars is of no concern to the definition of a vector

space.
(e) True  False If {vy,vq,...,v,} generates V, then each v € V is a unique linear combi-

nation of vectors in this set.



