
1 Preliminary Exam in Linear Algebra

tr\rlly justify all steps in terrns of the major results in linear algebra.
1. Let V be an N dimensional vector space over R.. Let

l*r, rr,''',rN\, {At,Az,' ". Y"}

be two bases. Define a linear operator l2l/ -+ V by

Ati: Yi,i :1,' ' '' N'

Show that A-i exists.
2. A polynomial r(t) : C - C is even if r(-t) : r(t) and odd if r{-t) :

-r(t) .Let V be the vector space of all complex valued polynomials and let

X4 p {r(t) €V : t is even }'lI:: {r(t) : r is odd }'
a. Show ihat M,N are subsPaces of 7'
b. Show that M and N are each others complements in V, V : M @ N'
3. Let A be a 3 x 3 real matrix with characteristic poiynomial

p(r) :-tr3-242+'\+1'
Show dirn(X) ( 3 where X denotes the subspace of the vector space of all

3 x 3 matrices given by

X :: span{'4 : j :0,I,2,3,' ' '}.

4. a. Find a nilpotent N and ascalar.\ such that A: )1 *l/where

A:(T 1)
\ 4 -1 )'

b. Show that for this A
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5. Let I/ be a finite dimensional inner product space over R' Let A: V --+ V
be a strictly positive (and thus self adjoint) operator' Show that the functional

J(u) :: L;1'+u,o1 
- (b,u), for any u € V,

has a unique minimizer and that the minimizer is z : A-rb'
6. Let V be a finite dimensional inner product space over lR. Let A: V -'+ V

be a strictly positive (and thus self adjoint) operator. For r ) 0 fixed, define

r: I -)a.
Consider the sequence rn e V defined by

rs € V given, and frny1 : Ttn -

Show that there is an 16 such that for r ) 16

rn + 0 as rL ---, oo for any rg € V.


