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May 13, 2009

Question:

Poiuts:

Instructions: Show ali work a,nd justify all steps

may be deducted if either is rnissing or inadeqrtate'

back. You have 2j hours for this exam'

1. (15 points) Lel, '4 be the ma'trix

ol each argument You make' Points

Note that there ale questions on the

cclmpute an orthogonal basis

v that is orthogotlal to every

eigenvalues of A.

e eigenvalue with algebraic multi-

(a) Let I4z
f.or W,

(b) Find a
vector

2.  (20 points) Consicler the mtrtrix

[ t  i  5 l
I t  2  -4 i .
t l

11 3 1 I
[ t  6  2 ]

: Col A. Use the Gram-Schmidt process to

You clo not need to normalize tltc vectors'

urt'it 'uector rn WL, i.e. find a unit vector

in  IV.

Ir  2 i . l
l '2  o -21

[-r  2 3]

al and all the

ponding to th

3.

A

(a) Find the charactelistic polynomi

(b) Firid the eigenvector of A corres

plicitv equal to one.

(c) Is this matrix cliagonaliza,bie? Wiry or why not'? Explain your leasoning' sup-

ported b)' ca,lculations as n€lcessary'

(d) \Vhat is the rank: of- A?

(15 points) Consider the quadraticform

/=  ^ , "2
At' i  * 

'2t/  
31 1"t '2 

-f  ' tL-2.

(a) wiite down Lhe inatrix corresponding to this fonn.

(b) Fincl the change of va.riables x : Py that diagonalizes the quadratic form and

rewrite q(x) as a function of tire compoilents oi y'

(c) Is this cluaclratic fbrnr positive definite. negative clefinite, or sign-indefinite?

Whv?

q(x )  :



5.

b .
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4, (20 points) Let V be the vector space consisting of continuous f'unctions /(r) defined

on the interval 0 1 r ( 1 satisfyine /(0) : /(1) : 0'

(a) What is the clefinition csf a subspace? LetVnbe the set of all functions /(z) with

domain 0 ( r ( 1 that can be written as

f  (r)  :  I  "* 
sin Anr.

L - 1

Is Vn a,subspace at V?

(b) Verify rhar (f, g) : # Q-L.2)f (n)g(r)d,r is an inner product for the vector space

},z; that is, write down all the conditions defining an inner product and check

they are true in this case.

(c) Find the length llfll of the vector f defined bV /(r) : r in this inner product

space.

(15  po in t s )  Le t  u  -  (4 ,4 ,10 ) " ,  w  :  ( I , 2 ,3 ) r  and  I4 l :  span {w} .

(a) Compute the projection of u onto I4l.

(b) What is the ctistance between u and the subspa ce W .

(15 points) Consider the matrix V whose three columns are

vectors.

Find the determinant of l/.

(c) Find the general solution to

Vx:

/r\ /+\ /e\
' ,  :  |  , l  ,ur:  {  s }  ,  and.rr:  I  u I

\r/ \z/ \s/

(a) Are the thlee r,'ectors linearly independent?

(b) Let I,r : [vr y2 v3], i.e. lhe ma,trix whose colurnns are the three given

(ii)
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