
UH - Math 4377/6308 - Dr. Heier - Spring 2010

Midterm Exam

Thursday, March 11, 2010

Print your NAME,

Problem L

Problem 2

Problem 3

Problem 4

Problem 5

20 points
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Solve all of the five problems. Please show all work to support your solu-
tions. Our policy is that if you show no supporting werk, you will receive
no credit. This is a closed book test. Please close your textbook, notebook,
cell phone. No calculators are allowed in this test. Please do not start
working before you a^re told to do so. The time allowed vdll be announced
by the proctor.

100 points



1a. (10 points) Let z, g € JR. Let r - I if and only if there exists an
integer n such that y : 2nr. Prove that - is an equivalence relation.
(Hint: 20 - 1.)
1b.

,(i) (5 points) Solve z" -22t2 - 0 in C (i.e., the field of complex numbers).
(ii) (5 points) For an arbitrary non-zero complex number of the form z -

a * bi, give the multiplicative inverse z-i in the form c * di. Justify
your answer carefullY.
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2a. Determine if the following subsets of the vector space of 2 x 2 maLrices
with real entries a"re subspaces. You may assume as true that the set of
2x2 matrices with real entries forms a vector space with the usual acldition
and scala,r multiplication. Justify your answer ca.refully.

.  (  /n. .  n"\  )( i )  (7 points)  1(* '  
* ' |  :  a1,a2,as € IR l-  (  \43 a3/ )

(  /^ .  , ,?\  )( i i )  (7 points)  1( : '  : ' )  ,  or ,o2,o.g e lR I( \az aiu )
2b. (6 points) Assume as given that the n x n anatrices with real entries
form a vector space. Is the subset of invertible matrices a linear subspace
of this vector space? Justify your answer carefully.
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3a. (10 points) Find a basis for the following subspace I4l of R5:

W :  { (at ,a2,aB,al ,as) g R5 :  at+a2+al+aa*as: 0,a1 :  a2*3a3,at+:aq:01.

3b. (10 points) Find nullity and ra.n-k of

? : lRs t Rt, (or, a2,a3,a4,a5) r- (a1-laz*a3, -a1!26,21an*as.,3a2*a3*a4+as).
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4a. Let G :  { (a,0,  -1) ,  (3,2, I ) , (1,2,1)} .  Let  L -  { ( i ,1,0),  (2,1,7}.
(i) (7 points) Show that G spans JR3. (Since it has 3 elements, G is then

automatically a basis, but we are only interested in the spanning prop
ertY.)

(ii) (7 points) Find a vector o € G such that {u} U Z spans lR3. prove the
spanning property with an explicit computation.

4b. (6 points) Let T : lR2 -- lR2, T(a1.,a2) : (at + a2,a1 - a2). Let
P -  { (1,7),(-2,1)}  and 7 -  { (1,0),  (1,  -1)} .  Compure [?] f .
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5a. (10 points) Let V be a vector space over the real numbers. Let {u1,a2}be a basis for I/. Is {at + uz,u2} also a basis for V? prove your *riuu..

5b. (10 points) Let v be a finite-dimensional vector space over the realnumbers. Let T : V -- V be a linea,r transformation. prove that if ? is onrothen 7 carries linearly independent subsets of / onto linearly inJep*a.o,
subsets of I/.
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