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'

:L'D -19%111-9:& 's.web.id
no solution : 12-342=0 and 6- 3. k¥0

So if 6=-2

infinitely many solutions : 12-342=0 and 6-36=0

So if 6=2

Unique solution : 12-342=10

so if k¥12

O O O -5

za
.

" ¥ - I :&
.
I :& :L

Not a pivot in every
column :

the columns are linearly dependent .

C ,
= 503

€; Yee choose Cs : let cz=1
.

Dependence relation : Gkitczbztcsbs - Q

⇒ 5k ,
-2 he + 13=2

.

( or any
nonzero multiple )



" b
"

B ~ (& § -2% ) , pivot in columns trows 1 and 2 :

basis Col B - f )
,

I }
basis Row B - f ft)

,

( I ] }

Solve Bae = e : E = Hs ( §)
basis Nal B - { (E, ] }

3
.

A - f 's, :} Iz ) .
k - f } )

au- A -- I 's
,

'

; f- it; :L - it ?
'

et - it ?
-

it
= (4 - 3) - C- G - I ) - C 9 t 2)

= I +7 - 11 = - 3

det Az ( b.) =/ } Is { I =-3 - / ! j ) = -3/3-11=-6

Cramer's rule : z = dltA3lH_ = ¥ = 2
.

det A



4A
.

AB = C ⇒ B. = A'
'

C ( provided A
"

exists )

A-
'
= # II. 5) =.is#tEs7=Ea3IB=EaIIE.ToI=t: -7 )

(or row reduce [ A IC ] . )

4b
.

A is 2×2 and invertible, so by the

Invertible Matrix Theorem the columns of
A farm a basis of IR

'

.

( or : A has a pivot in every row
and

every column )

"a. E. i :L : is. I :3 )

ti :L
-

iii. to :L
"

:34

1/11

vii. "" iiit
-

= P
[ ←A

4d
.

CIA = B
"

( 13=+3 )



Sa
. true If the columns of A Cuxn ) are

linearly independent , then A is

invertible (by the EMT ) .

Then

AZ (the product of two invertible

matrices ) is invertible
.
So
,

the

columns of AZ span R
"

( by
the EMT )

.

Sb
. true det ( BAB

"

)= (det B) (det A) (det B
"

)

=(det B) (det B
"

) (det A)

( = det (BB
- '
A )

= det CIA )

= det A
V

or : use det B-
'
=

1-
det B

Sc
. False W is not closed under scalar

multiplication :

Take [ Fg ) EW ,
then sezy .

let c= - I .

then off ]= ( Ig ) ,
but - se E - y ,

so off ) # W .



Sd
. true Tf t is onto

,

then dim COLA =3
.

Since dim Nul At dim COLA = 5

it follows that dim Nul A- = 2
.

Therefore, dim Ker T = dimNal A = 2 .

Er : A is 3×5 and has a pivot in every
row

,
so there are 2 free variables .

Therefore , dim het = 2 .

Ga
.

. If a ,b,c=o ,
then atbtc =o

,
so [ § ) E H .

• Take a = [ §) and e=fFz ) in H
.

Then atbtc = o and setytz =o .

It follows that ate = ( { IIE ] EH ,
since (atx) t (bty) + Cctz ) = (at btc) + Get y -12-1=0 .

• Take a = ( az ) E H and ke IR
.

Then atbtc =o .

It follows that

Ka = ( Kuang) EH ,

since leatlebtkc

= K(at btc) = O .

So
,
H is a subspace af 1123

.

Er show U is a span of vectors :



at btc = o implies c. = - a - b
,
so

H = { ( Aba ) EIR
'

: atbtc - o }
= { (I. b) c- IR

'

}
= { aft, ] + bff ,] ,

a .be/R }
= spanfftd.LI) )

Gb
. See explanation above

.

So
,
a basis of His { ( I,]

,

[I ] } .

Go
.

T is net onto
,

because the range of T

is not equal to Pz : only polynomials
pot ) = at bttct

' with atbtc = 0

are in Range T .

Gd
. Tf (I. b) ) = at bt + C-a

- b) t2

= all - Ed ) t b ( t - E )
,
a,bElR

= Span { I- E, t - E } .


