
LA Exam 1 /2024

Solutions

I I I·!
↓ Pivot colums of A form a basis for Col A so B = <(i) · ( :, 3)
is a basis.

a From the reducedechelon form of A we find that = 321 + 23.

d rank A = dem (CoSA) = 2 by
6.

a rank A + dim (NulA) = n = 4 so dom (NulA) =
4-2 = 2.

8 NulA=" /A = 03 . By part a,
solutions to A = 0 satisfy

11 + 201 + 34 =
0 n1 = -

242 - 34
-4 13+ 24 = 0
-> S 2 = s free

-

I xz = -2y

1kn =
t free

Nal(A) = (12) .St) - Spen fl . po/ c =)() .Fill

is a basis for Nul A.

g(t ! 1) =10
The last row implies 0 = 1

,
contradiation .

Thus ,
the system A = b.

-

does not have
any

solutions.



2

at =)e
↳ : ,

=!] and A = 2.

I

b Note thatH is an echolog form of
A and so

has 3 pivot positions. Then the columns ofA Span
3

.

A

3 a A is invertible f
and only if det A + 0 .

Since we have

through

det A = It, o
Icon · ( !2 ) = - (21 -

1 ) = - 3 + 0.

Thus
,

A is invertible,
I O

or! a· (1 : =] :8 I I O i i)
&

entr 10 I
r33 I%011o[ i O

O

100 213 -113 0

I i ·4/32/3 1 Ie 1/31/3 O

·

= [13 : A ]

Alternatively ,
use Cramer's rule to find A .



· We have the change of
coordinate matrix P =

A and

a = 43(1] = A [1]B .

Then

2/3 - 1/3 O

I 13110( :)[1] = A
+

x = -4/3 2/3 1

Alternatively ,
solve for Am = (2)

daT(f + q) = T(y) + T(q)

For p() = a +bect , q(t) = deetift E P2
,

we
have

I
T ) = ( ] end T(q) =(f) so T() + T(q) =Le

-

Since p(t) + g(t) = (a+d) + (b +e)+ + (c +f) ,
we

have

a + d + b+e

T(p + q) = (b+ + c+f) = T(g) +T(q) .

T((p) = <T(q) ,
<R

,
<p(t) = (a +(b)t + (c)t2

so T(dp) = [ac7 = x (s ] = < T (a +bt +ct)) .

Thus T is hear.

b her T = (a + bt + c +> = Pr : T(a +bt + ct2) = (83]
↑ latbt +ct)) = [8] => (e ) = (7 => 2 ab



So a = - b and b = c
. Therefore a = -b = 2. Thus

korT = (a-at + at
> P2 : at(R) = Span (1 - + + +3)

c T is not 1-1 since Ker T + 50].

& T is onto since for any (97E
?, T (a + bt2) = (3).

5 a Consider the coordinate mapping T : P2 -> R3 where

p> [p]

[p] denotes the coordinates of G in the standard basis

39 , 2 ,3 of
R3. Then

rz+ r
,

A = ([p1] (pa) [p3]7 = [ ] - To I
r3- 2

1

1

I · ]
3 prot positions- > columns form a basis for 13

=> E ,
2 , 3 form a

basis for P2.

d The coordinates of P in B =312/2) is given by the

weights of the equation(pil + ca(p2) + cs(P37 = <4) ·

Then

1

1 I 3
-- I%,O↳ I O i O



c, + 22 + 2cz = 3

=> (2 - 3 = - 1 = c= 2S-
-c

, + 2 - 2 =
3 = c = 3

-> (2) = 1
.

2)

⑥ -

T: -> R ,
T() = Ax .

Then T is
& FALSE

five and only if
A has a pivot in every

row
.

surjec J
However, A

has a prot in every
column

.
Thus,y

# columns

is less than #rows ,
T is not surjective.

b IHE : If A invertible
,
det A = (detA) + 0 .

Then

det A + 0 .

That is
,

A is invertible.

EALSE : Consider T :
12 ->

R2 given by 1371- 1831. Then

+ (87 = (8) .

But T is not near since T17 = (1912) : (020

but <T/] = 183] so T ( (7) + x +(8).

-


