E@ Svppore T ¢ V — W hes /\/M./&/{[TJFIY)’—TIPOM//‘;/, /j//
and (A ([TJ(?'Y) = Span {/é]jl whane (f' = f/, X/ Xz/ and
Y = {ef/ J’/;\Zf/ 60.(/{'] are badses For V/ W over //?

(o) Wee (T) = F, (Nl (tr,,))

(3 ( Span } (1,0, (o0 2)})

-

Span { i"r’:(;l(‘,l,o), }:(,1(0,1,2)}

i

= Span { [+X, X‘*"ZX?—]

(anq }Z(;‘ (abc) = a+rbx+cx® )

| -

’ﬂxu\s \\/(er iT) = Span ‘}“‘X/ X‘*‘szﬂ ¥+ I proved i/omuflahmm
behave ar suck o o

l«:\xewiu/ Netes, A'/N/ +he «bove
| P.IFMLMN Way th;é\q/
Range (T) = EN (Col [Tlm) ia fop. 3418

= E;{Spm“‘,”,l)))
= Span T) EY_I“/ 0/))}
= S/Oom { €7t-+ wf/{”]

— 7
SI;\LL g,(l (0«,()/5) —1 ae'{-'f“bf/;\ﬂL + C O’Jf/'f »'./R(A/\g,(_ (T} —:men/e f@@

[b) Find formuln for T (akbx +cx*)
T (atbx+ ox?) = ¥.;‘ ( [TYgr Lo #bx *szjg)

- ﬂ‘ ( e m>

Wlﬂ/ T'm  not ca;\m\ em% o gwir caledl Ahe o;bmft/
T odhade Ahic Fom o diffvedt a,\gtt >



ZPIDO)

Sihe X X+2x2 € Wer (T), ﬂuf/

T(/'f‘X) = O uand T(X—r?xz/ = 0

T+ Tx) =0 aww  Tx)+ ATK* =0

Consequmently, T(x)==T() and TY = 2 Tix)y = LT0)

Share ore, T(a+6x+c><2) = aT()+ bTl) +cT(x) yields
T (atbx+roxt) = @-b+ C/z) T(1)

3ot Runge \T] = Span Jet tcost ) hus

TU) € Range (T} = T() = o (et s t) he rume o € 7

(on rcwtw‘l’l\q/

b‘ (a+bx +cxt) = @-b+ C/z)o< (e*m

(/ﬂf\,a ansSwer U not Uﬂfl){m&/ m‘? -4 ;z‘ o) 9;\14, T :V—=n
which wmatches Y 6‘\""“ detan L, N ('T](r,f {60[[77/7,)//

[T(aH»ercx‘j]r = (a—-b +CX,_/O< [@f—i-w[,{‘])/

= @—b <, )« /ci/

1

(o = ob + C"‘AJ

—
o

o
| X Q - xbh +c<n

[ X - & %/
o ) O
&

- X/a

1

a
b
[

an this [T] M Ahe
B ang o # 0 :A.n-{\a[ adn Sy s pblen,



Vo= Span B, £ = PV b, h) and /%:/V,/._/ vl

debed 0y V() =& %;ﬁ' =2, 0 extenduf //Ivea\//;L~

(a,) &,p/,o“ \/‘ b4 V — IF s linear and V"/I/é] = c@ %/a~

n
L@?L X = —E C'}: \9 7(0/ <, . (z/ - G & //:—: Ve (&/cw%
4= g

vix) = vi ;Z‘.C,d; vé)

’H’\W \/} d ehined M\P providks & lear /Mﬂ #

Cu[cu/t“/{.'-f\b \/‘ (X} 74/ ana X & V' /::;/%M /)’Zﬂ/c/
we DHhd %wf

) E; ) =2 (ﬁjv"(x} Vi) = (b %)
= > Vi(x) Z{F(v;) > by lfhca.rﬂv o+ &,

I
<
53
®

oha §:€ x) = (.V‘CX)/ Vz(,X)/ -, V"(X))

/

(C:) vops, I al(cmla aid F Sty reaﬂ»a mmedioade frop (E)



{P/oa/ I W=V Ahon amn (W) = /o(ev*/o((wjza hr wely/

() Lt pewn(w) wd ceF. Tf we W fun
(cx+p)(w) = ca(w]+ Bw) =Clc) +o0 = 0
Uiihy &, € annl(W) mesns o (w) =0 and glw) =0 hir sy
We W. Thu CX, x+3 € ana(W) /::;wv% note
e 2oy, map  O(x) =0 V¥xe V hw O(w =0 Vweiy
those 0 € ann (W) and we conclode /? A Jubrpacc
it At ann(w)=s V¥

(6.) it W= W = V Y fupat < & ann (W4 )
f V\/é'V\/; Haon wWe W s V\{SVV; %us

x (W] =0. But, w e W wu whitrmny, hent o (W)= o

\/\/\/ € T/V; wk"gt, proves X & aun (W{7 A~ ann [sz garm/m//
—_— Y/
PI0oZ]  Find iremeiphion dum W _ {xel" | xew=0 Ywew/

CU‘\C/ ann (W): [Ke_v*lo((w)'::o szf C&UA We‘w—j
(I Shoeld C/a-rié p W = [{rzn b Ahis /;/0[/4,,7 '/) -

Le-{— X e W'L and Considn Xy ¢ R" —s R dehied

\D\g °<)< [\9\ = X4 Vué € (l?ﬂ. Nohw O<X is  lhea hen °<X & afzn/*
Q_y\J o(x (\N) = XeW = p \7/ we W /ﬂ’\w °<X = OL/U’}(WJ' /ﬂ/\\u
dedvan \';,Q : \N-—L > onn (\N-) \7"0 ,\’__‘P (x) = oo and  obgeruc

Y (ex,+%) () = (Cx+X )Y =C X, *9 + %Y = Coly [0) + &, 19)
Por each e R N Yo +x) =c Plox)+ P ’2



@ Continved :

Lef X € ann (W} /ﬁum (ﬂl(f/uff 7%4 Ve ctv-

X = (A () ()., le) 4nd nefic Po wWell

—

Xew = (&) . oleal]s (W,,... W)

]

W o (€) + -+ W, ()

= « (W‘ €+ + Wag)

=x(w) = 0 (rem(,méc// we afumel X € d/’l/)(pl//)

Thus P Wt o gmmw) is oo sihce
’\]_E’ (X) = ns oll'f(quet/ above F://’/ZMmure/

- -+
For X, % € W7

P(x)

T (Xz) =1 o<x' = o(xz
= oy 1) = Xy (v) Y4e R

i)

= X‘o e- = )(z- e“j VQ-:IIZ’__/;:)

= Y e (-
/nf\w q . W_L —_> an”) (W/ I-J a”7 /l(ama/p/l(}‘m and
/}41 f Jhows W—L = ann (W}-//

]?&mar/«-‘ Hhis s.d* s fea% J'vr’f vlz}xa 4%1 f“ramt‘.?,ﬁ,;,m e
0( t-_'__-) (d(el )/ ~-/ O((e,\ )) re‘rj'/"c_‘a,{

Toond o (R it R g by X |
b s W) £ (@ T Ao, JJM - Lege /T

v = & ;) ok, well olie dhe  odomain of By is ¢ educd H Wt

=

=% | aan (w)



@ So/* Tws: B={€,6,., 6] g pr={e ., e"Jar vt
Cncids 2 annlw) —> 7 guwen by E,| = ¢

A
F aan(wy

Mt ir Plx) = Plx) = (X8 Xlen)) Ahun
CP o /e.ﬁ/‘/fcﬁ&n oaé lineor /’)’lafo 2‘;& and ¢ ’//AW //Rao\/_
Morcouer/ it W e W and we J‘-}-\Adv G (d)s W L, o € ann (i)

¢ () e W = (a((e,)/ > K (€n) )« W

—

= W x(e) + =4 W, A(en)

X (W, € +--+ W, €)

—

= xXlw),

= 0 =D CP(O() = ”\/\/"L A RM\%(CF} QW—L

Su,aoou X € W-L /%—W dehne ‘\J;(X): //24"“’/2 59/

¥ (x) (4) = X% V% e’ Obrerve Q_Z(x) e ¥

and () (w) = x-w =0 ¥YWe W a xe W
/ﬂwu f(x) < ann (W) Shurs /Qungz (@j < ann (W), /\”L

el

P:oqn(w) —> W and B Wr—s g (W) be oebhed

bta EF{O() - CF[O() \V/o<6 AnA (T/V’/ and ",Zb()() :')b(X) VX&T/VJ".
CG\/(W((»:Q/ he Xe WH o e ann (W)
7

(e V) = T(Fx) = ¢ (yp) = (e, ..., voore,))

(o §)l) = ¥(9) (X-€,... X-e)
= Ylxte, .« (2) (X, .., Xa)
T FoB) ) (3) = F(l0),., «len) (%) x

= («(e),., «(lea])) o 2

vy @\“’(f\)("() =«
%, K (&) + -+ 3, K (n) Thay ¥ sd T are
=< (3)

i‘; omorphtjm.! o‘F W;LOLI/V\. (-VV:)A

pono

o



ID/O‘/ V- Pa ///?} N fZXz iy /64// Ve fpace. Zf,}L/cmZZ(

|

M -
to -F:}m"\/;r amo//a/)/Jm P S XS, o appropriele 17

L (5= AAe //?'W’/ AT=A])

O/fm {V) = 0//;’“ //??{//2})4'%//”[&(@2)(2/ = {4+ L//Z} :ﬁ.
dn (S,%S,) = din S, #dim S = Adin (5]

(on  we Aad S, wil dm (S) =6 7 Yes!

a b c
S = ( b d e ]
3 ¢ e f

a,b/clo/{e/f 6—/72}

C}uvg;‘naw: ek s dim (Sa) Hur Nbﬂ—/a/a n 7

\/uv\ COV( Lvskujq. H" 7

er\

B+w

/

ei—hi\/ﬁih]

\I/ ((u+\)X+Cx1+0\x39 [}Hmi ip+iq')l)

(B

h] Lk P g

—

\s exolicit Uomarphirm (nvﬁ'uz L dllc/ﬂ’ffeg,u.(‘/f.
XL\Q \> P vau‘ 74;’\0/ ’%(.}/ 0{/;1’16/7//0/1
alornz fw%'c.w +to  aflfow
or  diy oMo Aha exifen a

o} an Ilfa/)’\o/p/]/('(m _//



. ¥}
PIOS COﬂJ/‘U(.l/\ V"’//? and '[/V’: fﬂﬁf) /{l/ I/ I)j.
F_(;,w{ bo..r/'; and (oo rd,’nwfi c/\ar"f 7<>r V/W’. pejcf/-ée g,eurrwf/,”(,,éé

Vi = et W (sbe) e R
Mece (o, b,c)+W = (8,5, 8+ W < (a-& b-b, c-2)e W
Aot i.f/ —3426 (P s.t. a-a = b"E =C-C ':“é w/’h'c//]

S

Moy =84k, b=btk, c=Cthk b sme fz €/
Conyl'af.v\/

(Q,E,C)“LW = (a-¢c, b-c, 0)+ (56 + v
N
- (O\—CI b—-C/D)—}-W'

= (Q-—C)[(ll o,o)+WJ + (b-¢) [(o, 3 a}+w-] .

Thus Vi € Spen % e+ W e+ Wf and i Hollewy

Xk V/w = Span i\€,+VV'/ Et—f—V\/'] . Mureouer/

¢, (e, +W) +q lea+w) =0 = (4 G,0)+ W= 0
Bk, 0=V in Vv A (¢, G, o)+ W =W which
fnd,‘ca.iio (c'/ (1'/ O) e W = Cc,( G, 0/ = é (/////)
hone 0 =k (3% ompast) wd G =f, G=f -

/ - G =G =¢

/ﬂ\V\J g;t"“w-/ e?.’l”W} = PV/W is basis o, T//a

BT (TR B W Ll s KRR TG
// — (C\*C, b"C). U“‘:‘*g*

TW On® Muosg




@ W ow T s fpac ir g

p{(jwa w/w,;{ pomts  Correspond
with //~ ’f?mn.r/a/ﬁ,, o W 0 W?

/ IO ]q’ X+Y+2Z2 = 0O

IL ' _—N—
4:\ ' . hor W ar itr noimed line.

mw vﬁ’//dwj /} \na{‘.w/ Lim jugt /o/a?jz;\) o é,}.__)_

i '?’é P+ W = %: (_P”Pz, P3)+ (k/ /%/ 4/
/ﬁ% /4\1_ {‘/\'Lﬁfﬁeuf'{dr\ 07[ P+ W wi% X+9+ 3% = 0O
s gt\;’cn 63 7 U"t’%f\ ;& Chosenn v faﬁf/é/

O)‘,;.%l),{- (PL+/A/ +(/)3"L4/ = 0
/ﬂ\M {L( = “—%—-(?‘*'R.“‘Ps)
?‘ = (Pu/’z,ﬂ) "’%"(914’3*'%)(1/111)

i
T o=g(20 -h-P 2h-0 =P 2p-p -7)
We L«;ul_o[ vLee

Yirrw) = (F0-A-%), F0ern-0-7) L0r-2-2))
10 creckn coordin et mop

AV eew) = (F (2R -R-R) b2k -0-3))
(s pich ony 4w ofher componety of ¢ poYa, Y.,
\l/‘_‘ &\/o) = P+W st. 28 =F+A and 2F =3+ A +H

‘1l

=) G 2hof = 2f-3-h
= 3p, =30 -3 ¢ [’,'-:O/ﬁ:“{

/

=(3,2,1) +w, ok P = o



Plof C;,,}ﬂwu_/ (faaufn Can Jh}prf/}\it it ot /;'('ffkad@)

T calcdodedd vﬁn”/{/,a}: (3,21)+ W
o (o) =

Lzt -p -4) =0 §'~[zpz P _@) =}

Z‘?I —-g. = ZPL'"R -3

oo
i

3‘0‘ :3Pz.'~.?
J:O%ﬁf;} P‘:] g,Uf' )%:Q and Ju /‘?? :Q([)—_Q =

—

. - | _
S (o) = L2 0) W oE (230) + W

The o= T2 (2,3,)+ W) bar,
l’\m,( \RL G\J: &L‘g‘ C,Oor(/,/é\tj({ rnag .

Remach : thow e many Choivo o a  bosrir on T//W'.r

Sim)ob_ @g\o\o(‘t)d/\m 4o ‘F[(\J bogir -@r —\//V\/
1) i boagr AHr W Soy ﬁw and  Bad ﬁ'\/»w 5. Z.

@'W'Uﬁ—v.u—w serves oy bosy Ao

2) Byoge + W = { X+ W | X EBu_ ) is basis e Vg
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