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1. Short snswer gquestions. No explinstions am necessary.
{a} [3 polats] Cive a basis for each of the frllowiing vactor spaces.
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# Afays (the apace of 2 = ? mazrices)
1 ﬂ D || Q i 0 |:I
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o Py (the space of polynomials of dogree ot mast 2)
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(b} [3 pointa] Suppose thal B and B are two bueses for o veetor gpoce ¥, and the changes of
haais marriv 7
. 4 -
7 & = R

Let ¢ / be a vector such that [a]s - ||| Determine [d]

KR HEIE

{2} [3 points] Suppese thar T Rf —+ H* iy a linesr transformation, and that T i aurjective
jonce]. Determine diin W) {whers A1) denctea the null apace of T,

RTM=R" ;
= JjmNiT) = m R AR
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2. |9 points] Consider the fellowing thres vectors.
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(9 Shome Lhat i, &, & are lingarks independernt.

Pow-nathuce - Note: Heis was™
l R | L - | I
- a{: : i]_ﬁ[ﬂ ! S}f seli-checle moblew
o 2 I

i o &l
— i & | ﬂj]j'
LI R |
i
— [ 6 ? ;?]
v I N | .

Dot god e = s 4y [;éi]i:ﬁ herst ve Phee vaniables

= el g Ein. {rdl.nﬁ,

() Piwd the unique sealars op, oz, on such that the vecror

.3
=11
3
is egqual to o B 4+ oelk + i,

S 0w B bud el the Guy, wdliiy

v )2 S \
| i } | — Fia L 3
v 2 L1 3 o 2 L

L o | 3

(ST Q =
— U - )

- T N |

(- - | 32 :




hlbdberen 2




Math 972 IMlterm 2

4. 9 points] Tet T V — ¥ be o linear tranfarmation.
() Prowve that T(0) = 0.

hens e e passible proshy
pacot 1
¥veV,  T(0:¢)= O T(r) Ulmeayh)
bk 0°L=0 fo am vedm &, So

+I|f"1|3'1 AT T Py .
T(O)=0 .
ook 2
O lasenve, HMak

=T(g)+ TE).  (Dinanty)
=y T(§)-T(8) = TIB)+TE)-T (B)
= T = TiB),

(b} Supposs thar @, 7,4 are three vectors n ¥, and thal che thres veerors T(u), TUE), T
are lmearly independent. Prove that the thres vectors «, &, o ave ineacly independent.

Suppose thak ¢, G G e comttnty sk
CTh+CV vy =D,
We with i show -H'la-'!' &= 0= =0,
Aply T 4o bevh sickss )
Tlei +Cv + G} T(B)
= oTal+ TRl vGN&] =6 .
— s, T
[y livacauilg) (by pant o)

see T TE) T®) awe Bineouly wndependind,
it Follows thak

an desered.
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f. |9 points] Consider the fallowing matric.

1 2 1 4
011
A=11 2 2 |
Donozo3
{a) Find a basls for the calumn gpace of A
Aps-fadilce -
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piuuh mealg 1R

= UH} HH b a bos Stk chumn space.

b} Find a basis for the aull epace of A.

st AS=D B ahe by Hm cugmdly i RREF:
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B. Congicer the square in the plane with vertiees {0,0), (1,09, (0,1), (1, 1}

ia) |3 poices Find the matrix representation [relative Lo the shandaod basis) of 2 lingar Grana-
formation T ®* — H? that transformes the square Lo the fignre shovn

| ()= (11) g T(%)= (%)

it
| " L(”_E,J_

(et shean)

(1) [3 paintd] Trraw an the mmes beloer the resull of Weansforming the square by the teanstor-
mation 5 ; BE .+ B® reprosented [in the scandard bosis) by [T}d ;I] :

@ i (. dilohon)

@

{c) [2 points| Determnine the matrix reproscitation il Lhe auamdaned basis) for e tansfor-
mation 5o T (the compoaition of & and T, where 5 15 the teansforimation i (k) and T° 3z

the trapsformation in {al).
30 It o) 1{-3 ©
o 1) 17 ] 2\

— e
gl (sl Hociug.in |4
{} (el




