
I\ITH 225
Homework #6

Due Date: March 05. 2025

ill which the geometric molt iplicitv of A is 1.

in which the geometric ElltlltlllCitV of _1 is 2.

ilL winch the geometric nittltiplicitv ol A is 3

transforniation and suppose A C) is an eigcnvalue

1 Suppose .1 € 11,,., ç has eigettialucs ..\ — 1 1111(1 A2 = 3 ivitli ((IrtelI(III(iilig eigeLive(t(Irs

vi
= [j am I v

=
. Find the matrix reprecitation of the linear rralishlriiiot ion L v = .1u

with respect to iohlowIIIg bases.

(a) The sr iii idard basis.

h) The basis of eigeilve( 0 ra.

I

ii 1:3
Cc) 11w oasis A

= j 1 L4

2. Let ii € “ and v E R” and .1 uv’.

(a) Find the colni 1 fl5 of .4 in t ernis of u and v.

(b) Show that raiik(.-l) 1.

3. Suppose P C lu, (C) satisfies P2 = P. Find all of the possible eigenvalues of P.

1. Suppose N .\J(C) satisfies .V1 = 0 for sonic k C N. Find all possible eigenvalnes of N.

5. Suopose A C .1,, , (C) satisfies ,41
= I. Find all possible eigenvallles of _4.

6. Suppose A C .1:ix:t(R) has A = 1 as its only eigenvalue.

(a) What is the ilg.-braic nriltiphicitv of A?

(b ) Find an exalliple of such a matrix .4

(cj) Find a ii exa itiple of such a matrix .4

(d) Find all eKailiple of such a iiiatrix A

7. Suppose T —> I is au invertible linear
with corresponding eigenvcctor v

(a) Prove that A 0.
(b) Prove that f is an eigeuvalne of T

S. Snppose that .1 C I,, , (C) is diagonalizable.

(a) Show that c.1 + dl, where c. d are any scalars, is cliagonalizable.

(b) Show that ,42 is diagouhizable.

(c) Give au example of a matrix £4 that is not diagonalizable hut £42 is.

wit Ii corresponding eigenvector v.



9. Suppose .1. B C \f,. ,, (C) are diagonlizable matrices with the same eiget1space (but not
necessarily the same eigenvaiues). Prove dint -tB = BA.

10. Suppose .1 e M,, ,, (C) is a diagonlizable matrix with eigeilvaliles A1 A,,.

(a) Prove that det (.4) = A1 A,,

(b) Prove that tr(A) = A1 * ... * A,,.

(c) If .4 e 1iI22(C) is a diagonlizable. show that its eigenvalues A1. A2 satis(y

A1 2 4 (tr(rl) + tr(A)2
— 1 der(A)).

11. Suppose T: (R) —* F1(Th is defined b> T(pLr)) =

(a) Show that T is a linear transformation.

(b) Find a basis for ker ( T).

(c) Find a basis for iin( T)

(4) Find all cigenvectors and eigenvalnes of T. Hint: Dent tr a tie tins using mat rices,

(e) Find t]ie matrix representation ofT with respect to the standard basis S = { 1.1 .X2 .a, :r1}.

12. Define the slnft map S C” > C” in’

s ([a 1.02 a,, _i0i]) [02. on (IiJ

(a) Prove that S is a linear t ratisfori Iii t ion.

(b) Prove that the vectors
. .,, defined Lv

= [1.t2’”’’.e”

-

form a basis of eigelivectors of S. What are the cm responding eigenvalues?

(c) Find the nat rix representation of S with respect to the standard basis.

13. Let T K ‘—* R and S 1X be defined by

T(o0. 01,02 ) = (0.00.111. (I2....) and S(o. oj.02....) = (01.02.03...

(a) Show that 7’ and S are linear transformations.

(h) Show that T o S is the identity transformation but S a T is not.

(c) Show that T has no eigenvalnes.

(d) Find all of the eigellvahles and eigerivectors of S.
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