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The last page of this exam is a pair of matrices and their reduced row echelon form. They will help
with the computational portion of the exam (in more than one place). It is possible you will not need all
of the tnatrices on the back page and it is also possible that you will want the reduced row echelon form
of a m:rtrix not on this list. In some cases) the recluced row echelon form of a matrix is not provided
becattse there are 'tricks' that can be used to tell us enough information about the rref that we don,t
need to actually cornpute it.

1.  Fi I l  in the blank.

,:t 
a) The equation we solve to see if {u1, u2,...,u,-} are linearly independent/dependent is

(solve for

The vectors are linearly independent if

b) The Span of the set {u1 ,u2t...,urr} is (give an English/mathematical expression that will
be useful for the computation section of the exam)

c) A basis for a vector space V is a subset 3 such that the elements of b are

and

2. Which of the following are vector spaces and why/why not? (You don't need to show all of the
properties if a set is a vector space, just indicate why they hold or which ones fail to hold.)

a) lR20 under the operations of ordinary addition and ordinary multiplication.
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3. Which of the follorving are subspaces of the given vector

a) 'Ihe sr-rbset of .412*2(lR) consisting of invertable matrices.
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space V : F[0, 1] (w'here F[0, 1] is the set of real valued funr:tions on the
Is ther strlrset 5 consisting of futrctions /(.r') srrclt tha.t /( 5) : 0 a subspace'/
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4- which of the following sets are linearly indepenclent and why fwhy not? 
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5. Which of the following sets of vectors span their indicated vector spaces and why/why not?
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b) (0, 1, 1), (1, 3, 2) and (1, L,0) in IR3 / O t
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8. Tbue/False, circJe T or F as appropriate.

a) t 
i " 

All exanrples of vector aclclition and scalar multiplication' space are based on ordinary addition and multiplication
respectively. 

i;_,
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on n real vector
of real nunrbers

c) r 'T E'- /  t  -

our definitions of vector space can be easily be extended to define vector
spaces over other sets of scalars such as the rational numbers or the complex
nurnbers.

Ordinary addition is an example of vector addition.

If the reduced row echelon form of a matrix whose rows are the vectors
{rt,...,T.'2} has a free variable, then the system_is linearly dependent.

A set of vectors with more vectors than pieces on information in each vector
is automatically linearly dependent.
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9. More fill

T u I The determinate is not a useful tool for showing that a set of n vectors in
lRn is linearly independent.

in the blank.

a) Give two different examples of bases for
'  i :  .

r \  :  1.  (  . -

b) Tbe dimension of. a vector space V is defined to be and is

well defined because ,'". j r . - . l - .  ' . . : ' -  . - - - l : - - ,  i  . t . l j

10. Let/r( r ) :2r*1, , f2( . r ) :1.  Wecanshowthatthesetof  funct ion h, fz€F(-- ,oo)arel inear ly
independent using either the Wronksian or another rnethod. Demonstrate that these two rnethods

give you the same piece of information.
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Reduced Row Echelon Form

rhe ma'frix 
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