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b) The linear transformation T.IR?-YR2 such that Tlv)= -v for all veÑ .

Matrix : A-_ (% ? ,) .

Notice that A'= Iz so A is its own inverse
. Therefore tert) -104 and

lmk) has basis (f) , (9) .
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Im /T) : From the rref above we see that (4) , (f) forma basis for 1m17 .



d) The composition of the transformations In : 1133 → R2 and Tz : 1122→ 1122

where I. (E) = ( ✗ +" ) and I (g) =/ )
ytz

Ta has matrix 1 ! ! ;) .

I has matrix ( f ;) .

Tita has matrix to ;) . /
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¥ btsis for the kernel

1m (Iota) : (b) , (7) since rankto-1+1=2 = dim HRY
.

3. • It Tz : IR
"
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☒+I) (v) = IN+IG)

We show that this is linear : for all v.WEIR
"

we have

Tz) (vtw) = I/vtw) + Tzlvtw)

= Tatu)tIlw)+Tz(v1 +Tzlw)

= Ilfv) +Tzlv) + T.tw) + Tzlw)

= (ITI) (v) + (71-+1-2) (w) .

Forall IHR ,
VER" we have

(71-+1-2) ( tu) = Tellv1 + Ictv)

= TEN + t.T.lv)

= d. (Tatts)(v )

Therefore Ttttz is a linear transformation .

Its matrix is [ "¥"
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amitbm , ' - ' amntbmn

• cT : Rn→ Rm

(ctfu) = c.Tlv)

(F) (vtw) = c- Tlvtw )

= c. Tlv) + c.Tfw)



= (F)b) + (F)Iw)

(F) ( H = c. Tav)

= c. t.tv)

= ✗ < (F)(v)

(
can - -

- ca:)Therefore CT is a linear transformation .
Its matrix is :
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Consider T.IR} → 1122

(¥1 " /¥1
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ᵗ
if ↓ Image is the whole plane , Rikernel
is the 2- -axis

5. (a) False : consider A- = (↓8) , b= (f) .

The system (48/6) is consistent
.

(b) True : Ker (Tete) = IVER
"

:(Iota)H=0}

= { VER" : TITAN) =01

= { ✓EIR
"

: Itv) C-Kertz) {

= {VEIR" : Intl = of
↓

Tzinj
= Kereta)

= 104
↓
4- inj .

(c) False : consider Ta : IR → 1122 and I :Ñ→lR
'

. However IoT, = Ta which is not surjective :
✗↳ (f) (f)↳ (F)
↓ ↓ dim/1m15)) = 1 < 2 = dim(R2)

obviously inj . obviously surj



(d) True. : by rank -nullity, 6 = dimlkert)) + dim(!mY ,
so dim/Vert) ≥ 2

.

(e) False: consider In giunby (GT ) and I given by (¥ ? ) .

Then dim/Im# = dimllmtkl)=2 > °
.

However dim ( Im/Tatts)) = 0 .

↳ matrix is (51,91--189)
6

.

R
" →*RmB→1RP

11-13=0 ⇒ Ker /B) ≥ Im /A) ⇒ dim /ker(B)) ≥dimdm(AD (t )

Now by rank-nullity , dimlkercps)) + dim 11m43))=m
f.→ Tzsurj .

dim (Kerch) + dim 11m/A)) = n
① → Tiinj .

So m = dimlkerlps)) + p ≥ dim/Imlay + p = ntp -

¥
Equality is achieved ffdimlkerlBD-diw.CIMCA)) i. e. µ FerB) =lm(A)

.


