1, (2 points) Determine if the vectar (1,0) is a linear combination over C of the vectors {1, 24)

and (1,1 | ¢) in C¥. Tf this is the case, give a presentation of (1,0) as a linear combination of these
VaClors.

(o) = al,2¢) 4 b (1, 140 )
(o] = (avb, 2ia+ (1+0)b)

- {&%l"D:i o2 | - a
2l tito=0 —u Ata + (14 ) -a)=0
= Jila+ l-& Fl-tazo =% ((-l)a+ 4+l =0 =) A= ___1'”"{
—~k
- B m Ve Al A= bl R
- bl-Q = — 2L 2c

Lo (Vo) is & Qinear Combimethon dﬂ (y2y , 0L L) ound

Answer; (Vo) = 2l ("'2‘"1} %*(1'){*[:]

L=t

2. (3 poinis)  Show that the functions f, g, h: B — I given by
fl::r"l =ik gt_“]"l = and .h.[_-::;:l ! w&.l::,z.'}

are linearly independent vver H.

Buppose fr- soeme auloce R o hnane

0 fey + gty 4 chowy =o
We howe do show oO=lb=C. =o

O+ bl = o %MIER_
ln parhiccdenr

I) i S & =y A+ =6 = (==
So ouwr equahon is —ct+ortcelomEy o

_calom 1o o _ ag
2) =Ty = -C+2lyozo = b- 28

So our equaht leewmes —C t = ¢ Closed =0
Z) K= = —C + 2¢C 3% o -
) 51:1{ = t =7 %[ + o
::} — C 45C =o —-—'_._-——\;? adCze =) (=0
E-{-_rbm 1':5'2.:!)

=% O=o & bz . Do 'Pnayh Owz. b‘nead\( #’Y\fh{lrm



3. (4 points)  Recall that P, (R) is the sci of all polvnomials of degree less than or equal ton. Let
L' be a subset of P, () defined as

E= {j?(?r} £ Py (R) | p{l) = ;","I'Iz:l}
(1) Show Lhat ' is a subspace of P, (R.).

Buppese pev ,qe e ) and abeR. We have 4o
o

‘-U APy +logan e U
(Oprbqyy  OPEDE
= Apuw)+bql)
= O p@+bqlz) betause. P =p2) and gl = q(z)
= pioq)ta)

oo [CLP-" bﬁi%)[l} ceQ ond hne Us a sui::si:zxca Uf— RR)

{ii) In the case where n= 2, find a basis for U -

{\ﬂx':.ll}l"rlﬂu'l'if- 31*]:’{_{
\En=2, then we @n wuk U oo ot ) (ac w_)
D:-%‘ DJ;{Z-#-‘PDX-’I-I’- \&ll:;!('_,éﬁz-,’ Cl.dflcp-a—r_ = L{—CL—t-Rb.H:B
(3%)
“The equogion Y Comes dlown 1o

Ol =4arldls =) DO 4 o= = Yoy m o R,
U tan ‘oo wntren 0o

\J - g OXE = 20X + C \ a,c I%le = %&Lx"u?mhkﬁlafaaﬁjl

B exery element c}ll O can be wrien 0 o () inear {'_mﬂjlzal“ﬂﬂdhbﬂ
°'lr #2-2y ond { , which means thak  §xE=3x .1} 5 a
5?&:1!‘\?@5 sek f?c:r L. Bt Hais sed (soko ll.‘r'x.e;a.,rlLlr Undependont

%gl-ﬁx,-tlr ‘s a Yoasis . ‘ j

So

Answer:

.-"-"'

G Binca i a2y e =) 0X?-30Xyloze =) OFoze



4 (5 puints)  Let 8/ = {4 & My{R)| 4 — A%} where A* denotes the lmmspase of /.
. : . . o b
(1) Determine a basis for 7, ek A = o L jE ). T’hm A B A-L ;
whids  megns (2 > BLEN . v
ced |= =7 =C .

8o (- {@J z)|alb,dgﬂ}
Ulearly , every dlament o U Con be wnitben  om

2 3)- )b O D) )

A
So {A,AZ et 5 a spanmma s&{?m-u Moreower, M ,Az,A% o

""‘EWLT independent, since
i )= (%3) = azbec=o
aAl1bA2 v An 20 =7 be )= \Lea) =
Se {ALAZ ALY is clsesis for WL

| © o 0 o
%“"')?Liﬂj?‘;ﬂl]} ‘
{it] Extend the baszis (hat you found in parl {i) o a basis of M., .(R.

B
A standard  loasis By M4 (R) 3< . 2d) (I'ﬂ) ( )}

|C o aeld ("" l) +o Hee lomars e—_P_ 0 1}\ PML,{.!.} ;
vou have & LMH ndepend =
U

) ), ) (z G- aeseet
Those a4 Ql.énew'(bd independand 2inco
CL.-“:'l*\' }0 #C-brivvrda-ﬁ :: (0" b+¢l): (G a),—:&.ﬂpb::

['__—_l:tt»-’D
(Ne 4owve & seb of & fineacly Indupenrdony eloments
G-ohim'L space, wo e have o \onisds,

Answer:

o] 3 (4%, (G432 BV (3103 |
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5. (6 points) Let V and ¥° be vector spaces over a fisld &,

(i} Give the definition of a lincar (ransformation 7° from ¥ to -,
A Lirear Hransfrmadion T:V— W & o ;ap Hhak
2ahsien —Hu_{*al]u.m‘r\é {?mpu-ﬂ )

MuveV ond aleek  TOUtby) = 0TI +loTW)

(11} Give the definition of the kerael Leri?") of a linzar ranstormation T: 17 — 17,

Yer (1) = g veV \Tw‘),—,uB

(1ii) Prove that the kel of a linear transformation TV 117 is 4 subspacs of V.
Let wuwvekKer Y =) TW=TW) =0
Lek aloe K
T (autbv) = o T(Wi+boTwvy =
o owrev € Ker ()
So Ker(r) is o subspace o} V.

o

Nott 1 s o "Fr'trn %LCQ.LP\‘MHM O‘L km,-{:r) Mok
Ker (1) = o subosed o-g_ V. (Uzs, Keor(T)

r::lerJ.Lls. ComHUNS 0, Slncg 1) = Tow) =oTW)=0

So Kor() = ro¥ emp%«j .



&
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6. (5 points) Let 4 = (—T 1 1 1) and let Ta: T — R be the linear transformation
2 =2 0 2

associated to 4 given by T4 (X} = AX for all eolumn vectors X © R*.
(1) Determine a basis for ler 4.

¢
Ker (_“i}:‘) Lmz:{-ahu-‘i? adl verhss 3{;[{%) sudh Fhat  AX =0
We Rrst row redice. A .

1 L =1\ | < R Ri+R2 [ =) |
Ez(—l Lo ) ——— (c 6 2 3)*&2—4&1&2 (10-—; {.i
€% TR R CREIREIR e o 2 g oo Sl o
R1— R1-R2 ( 1l -l o | /
—_— o ¢ | 3 A
[ [+

The whbon sek § AX=o (s the sume 4o thok of Ali=o,which i
the seluhon 4o +ha 9-‘-.!9!6_1""1 ﬂ. linear &q_mh'ahg-_ 7

g o o

X=DFW =210 o dade. Yand W on paramelers | youw hamt e
R e oluhvn =2k as - (41 Yy -] =y llil2pe) +
- W{HMUI'?'TI}
Answer:Ln% (MMpere) J{._"IG-“E’”}} ‘
(1) Detenming a basis for LmTy. We then shiow Hhok Hhese ‘,_“
fwo Vethos are Linearty fndupendent :
alurrere) 4o (o= ) =0 i
; = - b, ) =0 = A=O=0 .
’ﬁ'le Mf)e ‘5'"—‘;1 s "H'LL = (o-b, oy ) 12)
same own —Hu .&Mﬂpﬂm#ﬂ-%ﬁﬁ-d&WB%r‘H\L ;
o spaw o A | we vk noti Hhatr e columns in A

atorn Mo pivol dements e Colwrvie L L 2. So Columrs
1 ¢ %ol He oogral  matix A fmren o basis for ITmT,

Mot ﬂﬂ}ymd-{vﬂ)d-. by o cecuting the madrix whve gous are tha

colurans 0L A7 gow (an Rrd o bats o *h{,al{_;mﬁ-aw,o{— A,
b TonTp .

Answer:'i% f_‘h;-‘.,l} 3 [_l,\|ﬂ']}
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