MATH 223 - EXAM +#1
OCTOBER 9, 2013
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Name: S e i{{ el
Student ID:

Exam rules:

e No calculators, open books or notes are allowed.
o You do not need to prove results that we proved in class or that ap-
peared in the homework.
o There are 4 problems in this exam. Each problem is worth 5 marks.
e All vector spaces are over real numbers. The notation is the usual one:
- R™ - the real n-space.
— M — the space of m x n matrices.
— Sy, Skew, — the symmetric and skew-gymimetric matrices.
— P, — the space of polynomials of degree at most n
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ProsreM 1. Let T V — W be a linear transformation and let 7 C V be a

subspace. Show that the set

U = {All vectors @ in W, such that & = T(Z) for some # in Z}

is a subspace of W. In your solution, indicate clearly where you use the facts

that 7" is linear and Z is a subspace.

//c\( ()./c” ( 5{( ; / 2 [':?lf""l/"; ALY
et {
{ i
i ) .
{ f' £ i 2N C/ «x"j'c? Cédan 3

o -7

7
/K( U8 i e .(,{( Lo i7f

-

e
/ f{M‘\,

{ 4

s SR
| /;r (I (\ LA

OV

R

2
(:::’( e

R V.rs

2N

L/

[PEaN



ProBLEM 2. Let V < R* be the get of vectors

three equations:

Find a basis for V. (You may assume without proof that V' is a subspace. )
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PropLEM 3. Consider the linear transformation

T Symg — Moys
that takes a 3 x 3 symmetric matrix and removes its last row. Find the rank
and nullity of 7". (You may assume that 7" is linear.)

o
/

‘_“F.“s-..
i EINAAT
!Jh ﬂ\ f{t) (f "1 o i -
] A . . ) F, .
fl o i LA = o
— I ; ; i .
! i A i T — \ i .
- i’ ©o > ooy £ t
! P i
!
H
i

o,

[
{
;
i
L

ey . T4 ‘ o o
P sl ¥ /fr'« e Lo s .

O 7 hoc s s 00

rﬁ /\,/ 4 [y vy
[ - n
P v ]
| |
b o
f {/ {r O
i 5
; o Ty i/ (
ENCENRAE 3
. . . .
g 7 v e /;[ R l{;\//\ A, /Il/;’l
[ Y ¢ Pt & [N I A N S g oL
[ ay Spat il (o /it Fi L
;T

S oo N - ‘{ gt I
I G pidan S 00 L 'i{(\/( S
o(7)

YAl
£ 4 i
/
[ i ¢

C“:"-/\:«"ln /;'5/ {/’ /-} ~ L PN N
Iy
{
e p(T)e 5T

7o i "([. a5 éﬁ;i, R U |

St



ProOBLEM 4. Let V ¢ Pyp be the subspace of all polynomials p(z) such that
(1) = 0. Does the set

Sw={l—gx—a a2 .. 2 -2}
span V7 If it does span, prove it. If not, explain why. (You may assume that
V is a subspace)
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