MATH 115A Midterm II, Fall 2018

Narme:

Justify All Your Answers.

~ Problem 1. (5) ,
Let T' be the linear transformation from P3(R) to itself defined by T(f) =

3f +2f + f*, and o = {v1,vs, %3} be an ordered basis. Here vy, = 1+ + 22,
vy = — x° and vz = z°. .

(i)Find [T]g, where 8 = {1, 7, 2%} is the standard basis of P;(R).

(if) Find the matrix [T], by using the formula relating [T]s and [T]q-

Note: For (i), no points will be given without using the formmula.
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Problem 2. {5)
Let

A=[1 2

2 —1].

(i) Find eigenvalues of A and a basis for each eigenspace over R and C respec-

tively.

invertible matrix 5 and a diagonsl matrix D such that S~1AS = D.

(ifi) Find A™.
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(it} Decide if 4 is diagonalizable over R and C respectively. I it is, find an
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Problem 3. (5)

eI

Let V be the vector space of 2 by 2 upper triangular matrices with entries in

R, and

[ |

o O

t

=XA

Define the linear trensformation T form V to itself by the formula T'(X)

for any X in V.

(i) Find eigenvalues of 7' and their multiplicities.

(il) Find a basis for each eigenspace of T’ and the dimension of each eigenspace.

(ii1)Decide if T" is diagenalizable.
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Problem 4. {5)

Let V' = Moo {R) be the vector space of 2 by 2 matrices with the inner product
defined by < 4, B >=tr(4B?) for any A and B in V, where B* is the transpose
of B. Let T : V — RZ be the linear tarnsformatin defined as follows. For

w=14]

in V= Mz a(R), T(X) = (a + 26+ 3c + 4d, 3a + 4b + B+ 6d) € R2,

(i) Show that there are unique elements A1 and Az in V such that for any X in
V the following identity holds: T{X) = (< A; + A, X >, < A1 — Ay, X ).

(ii) Find the A; and A, in (i).

. ' ) W Ak I
{,;"'" é P = Ea BV S A S N //j
i %,
" H
4 o
! ‘j‘ I -, N : P . y Y
" F oy o A e T s L oA
“““““ % 4: Hoy e /}‘ . # drr T ) ,{
H - ; }
B AL A A e A AL e
1:’:':1’> &j g) ff% ] . H "’f‘w’é": // 2 £ / L Fidag
!‘f 7 . : Y / N
: LB D K SR, XD ] O, o
H \t {j\ f7§ e 4 < Y \“f:/ P [_’/:2}/ /1 T
~7F )j}
/ J!
Y S B -~ S
- L ) o T SN . . -
“““ ‘*"",J; .L} < Pg £ /’X\ - - < é’Pf f) e W 4 \‘\ /{“}, /}j }}\//
ot i
s
v 4 7 o - & .
; 5 g ; PN o y . -
2 LBy XD = LB B xD ~ LB B x> =
; ey . P S o
. /// - /j g7
- 3 P P s
i r 5 A p/:; ,
fi/ :/% /’; ; i v - i i By I N [}
) A - # ) i
Lo} A ‘J - ]
3 . ¢ PP
e ‘} ; P - I8 ;o Loia j
! p .




