
①
Let ×

,
y c- IR

}
and ×, PER .

Then , ✗ = (¥;) , y =L};) .

So
,

1- (✗✗ + py)=t(£¥¥F;)✗✗3+1393

✗✗ it PY , -2×2-1392
= (✗✗at 13921-2×3+1393)

= (2¥
-+2%1+(13%-131)pyzt BY }

= ✗ ( + is /bi
-%

Yztys)

= ✗ 1- (¥;) + PT /¥;)



②
(a) (E) e NCH iff 1- (E) = (8)

iff (9%2)=18 )
leading variablesiff ÷8%%!variable

iff ¥÷}
iff §É¥It
iff ({)=(¥¥/=t

basis for NGI is p={ (Y )}

(b) nullity (T ) = dim (NLT
) ) =L

(c) rank (t ) = dim
( IRS ) - dim (

NG ) )

= 3-1=2

(d) Yes .
RCTI is a

2 - dimensional

subspace of R2 which is also
2- dimensional

thus
,
RCTKIR?



③ (a)

1- (1) = (¥+1 = (E) =
2. ( it to . (1)

1- ( { I = ( +81=1 } /
= 0 - ( I / + 3. ( L )

E) •
= (I 5)
-

(b)Meth
[TH]p= ftp.fzfp. = ( I 5) (3) = (f)

Meth④
since [2-7,5-1 } ) this means

-2=2 . (1) + 3. (1)
= (8)

Thus , Tlz ) = 1- (E)
= 1%-8+32) = (E)

To get [TCZD ,≥ need
to solve (E) = a (1)

+ b (2)

atbRia+bb=→ʰa}-q91-26=22

So
,
[TIZI)p= (4)



(c) By part (b)
since [Z]p=(2,31 we

know that

2- = 2. ( I / 1- 3. (E)
= ( É )

And
,

181=5181+8191

Thus
, [z ] ,

-_ (8)



④

④ This is HW 3 problem 6cal .

④ This is HW 4 problem 4 .



⑥ We are given that NCH = span ( {It ✗+ ×} ✗+ ✗41

Let 13 = { it✗
+×? ✗+ ✗

2 }

13 is a linearly independent
set since the

onlysol.to#-XtXtXtX--=01- 0×+0×2+0 ✗
'+0×4+0×4 0×6

< it 1- (C , 1- G)
•✗ 1- (9+4)×2

is C
,
= O
,
Cz
= 0 .

So , dim
(NCT ) ) = (size

of B) = 2 .

Thus ,

dim ( Pg ( IR))
= dim ( NCT )

) + din ( RCTI)

so
,
7=2-1

dim ( RCTI ) .

Thus
,
din (RCTI

1=5 .

Since RCT ) is a subspace
of R, ( IR)

and dim (
RCTI ) = 5 =

dim ( Py ( IR) )

we know
RCT / = Py GRI and

T is onto .


