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Unjustified answers will not receive any credit

I- Give a precise definition of the following expressions.
(a) (4 points) Vector Space .
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(b) (4 points) Span {vi,va, ..., v, }
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(c) (4 points) Linear Transformation |
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(d) (4 points) Column Space of a matrix A
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IT- Consider the vector space Ms; with standard addition and scalar
multiplication. Let W be the subspace of all matrices of the form
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(a) (9 points) Find a basis for W.
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(b) (2 points) Find dim(W). ' = ls o basis
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(c) (4 points) Find a set of 4 vectors that spans W.
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III- Part A:

(10 points) Given the vectors vy, vg,

.., Up in a vector space V. Show that
Span{v;, va, ...

,Un} is a subspace of V.
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Part B:
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Let v; = (1,3,1,-3), v, = (2,7,3, —6), vs = (—4, —15, 7, 12), +
vy = (5,17,7, —15).
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(a) (12 points) Find a basis for the space spanned by vy, va, vs, v4 that is a
subset of {v1,vs, v3,v4}.
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(b) (10 points) Write each vector that is not in the basis as a linear
combination of elements in the basis.
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IV- (18 points) Consider two linear transformations 7} and T3 where the
standard matrices representing them are A; and A, respectively. Given that
the standard basis of R? is {e1, 2, €3}, we know the following:

TQ(SQ) = T](Sel) + ( ,1 1
Tg(zeg) = 5T1(€1) = ,0, 3,

Find all possible one-to-one linear transformations T such that if A is the
standard matrix representing T then the first column of A — A; and the
second column of A — A, are all zeros.

(Note: To determine a group of linear transformations it is enough to give
the general form of their standard matriz.)
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V- Answer the following questions

(a) (8 points) If the row vectors of a matrix A are linearly independent,
and the column vectors are also linearly independent, explain why A is
a square maftrix.
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(b) (10 points) W is a space spanned by the elements {v,vs,...,v,} of a
vector space V. We know that if we want to check the linear
independence of {vy,vs,...,v,} we have to solve a system of 4 equations.
Moreover, if we put vy, vs, ..., v, as rows of a matrix A, then the row
echelon form of A has exactly 4 non-zero rows. Determine W precisely.
Justify your conclusion.

Ta shinek | Minvens 7w4<p£~\cLM\.cL we oo d o
pd ke 4 I‘J}qf - — kv, =0

So 4 we Lovne u e_ﬁcu.o.\"m P
37 B, e £ s, Y c.DvwrcWra P

!
Nohe Hak .- — V¥ ot vedwrs  On
i E,_.,J..d_% SPM_.._ Slng  ure (,cn-—Q-A Puj—
Hem s Aows «9—8& malvix A . Siwee REF
. vﬁﬂ"ﬁ,»,w L{n—on%um/w-uus}/.\-nll’
y

e B Bt o~ ‘R i GOOD LUCK
Hw) SPMXv_’ J— v—h} s B & p e 0-6 R¥ ,

y
Ty\y\.m%-m.i) gﬁmi{!}]; " "U-h3 = JQ




