M@M 3. Vector /Spaaz and. Aw&a&%amﬁmaﬂopg
Lidvedluction, "—

Gowoup ;- A non evply sl equipped widh ove A:MV
Qfm&mep s aweewtjwuf “f # salisfies ,uewm?
Petlnlalts (ov astioms) . |

3. clesuse Poopedy @ N @ ancl & € § ok beg .

/ v
4. Avﬁociaiﬂve Pwp&z@ % a,b, C eg =) a ¥ (b¥c) =(axbPHC
3. &ocislence of goﬂuﬁhly ;

T T

Thevre cxigls an element € €6 g7 . B T
o¥e = O ¥ a . '
Jle element G @W.ﬂ&iw.
g . Locislence of LuverBE :
Ecwk&f&mﬁ of G possesses nvesse, I-e '\7"a_ec7:?
thewe exisli an element 66§ Such that

b:éi’ 55 Commulalive ,
ak cwdé?w“/ﬁ _&_"‘.’L.\ (7”5“7"
le ¥ a,bég, LY{ akbz=b¥a

B’ s Conumulalive Obuq .

%,‘— f) (T, +) s an abelian M,J?DM'CI,—!-).,& a
ﬁwufam,dia/&/o"\?‘”a, €T.

i) ( 8o,0), (Ros *), Clo, Dane extamples of atelan
ity
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Qﬁ%iz——

otguflpe"i-e K. a m.pm—em_/)fj st Ecpr.:.x']rapaci wedbh oo
h-exﬁ 9fw o catbted ada[flf&% auncl Mz,dzﬁp&"wﬁﬂw

andV densled b ’+’M_5£'-’chv~e. .

Jhen the e el (£, +, o) Gl Knore a2

‘Mwﬁ i e fﬂuomwﬁ aoelomns are satajred
1) (R, +) us an abelian garoup.
7) clesure preperly oo o+
—a,beR 2 atbeR -
i1) Associative prepety 178 +
~ a,b,c ER =) a+Cb+c) =(a+b)HE
i) Foeisbence a:F L‘CELMI"'-? W{d‘{t}‘,
4 agR 4 0ER 2 O+b = O+0+ O
addilive elevnre 07 Zevp elevnend

)

0 s

a%,tu./u.,?

fv) Eoislence #@W&M%{%’.
Atk J -aER -

a);o.—,-—a_-f-a- .

o wus Wa/sa,aiauvﬁ"'e’v‘f‘*% “fg a

,‘) c lestre Pzﬁfauiy’ﬁr’ ‘7

«V’a,béﬁ = ae«bé& R .

i) Amgfa,ﬁ:vew o ¢,
Y o,b.CER = a.(bec)= (asb)-C
3 M""Lt‘:/>£°‘c"’[j':""l ¢, clishibutles over addiLion '+ from
-a,bcer Ya-tbto=abra-c
i) (Q.-fb)-c = QeC+b:C
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C—j (T, 4, ) us a wwmﬁ
Y- Commudlalive Reng @ —

%L\ (R +, ») .,LJVO_ COMW[@UV‘& VL"‘V‘—?» )
,Zé v a,b€erR, aeb=bea .

Eq .- (I :
ﬁ CI,+, ) .

¥ Ring Wit Owilyg <
&U (,e)_;.,.)vlaf\\l:uxzwnax J\Avj wZ.:vaJﬁ “ﬁ

-l

Vage J 1eR such el sl B

¥ Cowmuertalive £ing width Unilyd®m

v \“‘ (/ U
Pong (L, +,+) as Commmulalive A wiclh Lwilq
- Ea,beﬁ_ =) a-bebia and-VacrRJIER

FKprihs ot a.l=0=zl1-a .

4[&% el G

e COMMJ,Lﬁii'h‘V’e vumﬁ ok ity L wotuch e

non -Zeso elenend posstises Ther Wl‘:thlifaa/ﬁ‘ve LLverse
e (Ft,e) dea freld i
CE)(F,%‘)‘A;’OMQ.MM .

(i) (FR,") ds an aﬁaumﬁ-

(i) watfly@iwﬂ-‘ow AusTailorlts omaﬂiﬁﬂw fwm Ll

Lept and alro fronn dhe »ﬁu
£9:- (9, + )., CB+,+), (Ct-) are Cxamples of Jeebds

Dr. St e]akshml T K, Assistant Plolessol, Depal tment of Mathemati s, BMS In r
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A+ Wele .~
Jﬁ CF, +,0) us @ ﬁcc.,fi fhewn I Cou\.r;a'zyw al Leasl Liov

amcﬂ. qul:ﬁ elewment 1 acﬂrj;ﬂvﬂ

Ldf)f.iCa—ﬂ;-'Vﬂ f_‘pﬂan;p.lfrﬁj C’.«{LMLMfL.

6£LMLM/'E§ ) JeAD c,[.c,mcmi'

JOEL’\LV%A G[&ML&CE— C‘Lucﬁ maetl
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\/c-icfg'z’_gip_:,_ig:—-‘
olet F be a,fed,aﬂ. A vec’f'o’7/9/ao.ceomF, iz a
W'@MP?M v o s widh Jooo ons
(called Mﬁowww&s@w Wﬁﬁpﬁfﬂaﬁwﬂw
Mﬁwe@u,vevmm@awdw&&wﬂf

u+vy eV a,watfmreack o(éFawoLweVVﬂumeaix a
Mﬂo&g.’
T . (1) WF(V+e0) = (LL+\9)+w,7[mra,u L, W, eV

(Associatividiy )

all weV (E)a}gfzmce Zagzw&/ﬁ
; fﬂ &L:iu\i)

(tv) Fow cach eV, dhere exizgls a WW&M

1 eV such dhat Lt (-te) =0 = () +tL
( Exzelene o,]C addiLive invesze )

lf‘ﬁﬁew& As A eotemal Cowvﬁonbiu V over F

Colled Scalar W,l‘il-[)ﬁzm on .

f o HREF and LEV = U £V

9o othewords Vs cleted me,&m

Ww/;ﬁca,ﬂvw '

jj]:,’Tﬁe Sooo COMfeh'.,?fomx, e vecloy aaﬁaﬁlﬁowaw.ol—
A calax maLTe Liceleon salis WW
P%/{fbia/lfs y d b‘d V?
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V- a,beF and wweV
() (a+b) ¥ = a.v+bV
(2)) a-(b-v)= (ab)-V
(itt) a.(V+w):= Aa.V¥v+a.w
(tv) 1.(v) =V,

* Veéfo—yg (n RH .—

Jhe M#a&ﬂovcﬂmi Jﬁ:./)fu Ca,b,c) seal m,u.wtéz/"&
it calted Euclidean JﬂWG—M:ﬁxoﬂwﬂfiﬂaﬁ_R%
mﬂ#aﬂn—w M@ﬂwméaﬂ,cﬁz c«gé?,

1y Pove j;aafj;m,;wj oll vects i

, e e 8 AL a ve ‘
fotd of el n et mstizplication.

war vecls and

":-—MVWJ@IMM#@%@/,E@ veclozs
ﬁﬁi P be Jhe ﬁ%&:ﬂ a% apal nimbes?.

9he e,ﬁemepﬂ? txf V are Lhe Qﬂ:fcmaa Pa-*-pg (’9(,7)
hove g e®

V= {C'x,g) :rx,ﬁéﬁf
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T TR TR N R R3S O R R J— i

I (V, 1) a3 an abelian ﬁwoufa.

) HAssocialovidy i —
hle kuow iy.ai .foraﬂ v eV
(LL+8) + W = (V) .

(0) Commtatvily | —
We kfuowo Ihot fov all v, eV
L+ = VL |
i22) epslence ef additeve Z’Mﬁ — N
for € veolor eV .,ﬁwe exisls a Kewp vecte?
oeV such Aot trO= O+ tL=tL,

L
-

Veclos addition -
1r) Scalar e tteplicalien LMRV-M& e
0 %u,vivew@ og EF 5
aCCLL-rV):oéu.-!-oé\/“ v
() For eV amd a,b ek Wt
( atb) b~ aun+ et

e
ffi)gﬂ’ eV a,w—éﬁ a,bek, we ba

Al bw) - @B L
Ve
fv) Fov L&E‘V CLIA.A— 1er, ne

fe = L
i dres ol Sl

set V veclozs % e e

%;ﬁfu of je'fz?'r pdoli fon and gcalas w:u.L'CIp&mﬂm-

VL vells:
. 3 G o3 % :
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D Prove tthat Fhe sct ¢ of all complee nirmbezs
Cile Lhe set Erf all ovclered f:mﬂ ef eal nunibezs) i
a vectos ,;f;a.c.c over TLhe j—be,ﬂai £ D—7£ a,ﬂﬁvua,ﬁw%

tohere vedsr addilion o dic.ﬁwu.o@ ‘zr?

(A, o) “'6’“ 7,_): C%m?z,, 751'?"6{2) , for all (L, 2.) (Yt )

and scalar wmultiplicalion s W b?,
A(x,, %) = (ast, ), Sfor all deR.

- . (¢, ag o abelian ﬁw
ct) %mciaﬁﬁg : \
For ol (%1, x;),((}u,.,ﬁu),fz,,z;)éc’ we bave

(%, %) + [(bz,, %f;)fcz,, 7, ] =%
= (Gt 'd{‘f-z})

(ii) Cpmmodaﬁv:u_? :
For all (20, %), (4, 'Zf””) e G, e have
(%, 2;)+(5..,71) = (GtH o(;+'au)
= (Yt %f;—f”fz)
= (Y d2) + (i, As)
(i) Eocislince of idevtily:
For (o, %) € G, Hheve exizls (0,0) €G such dhat

(A +A.) + (0 0) = (H+0, Aat0)
= (2, A2)
CEJ+O)+ CAy, o) = (0+%,, O+ Xe) = (¥, %2)
(%, A)+ Co,0) = (X, ) = (O,0)+(%,22) |
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(fv) 5%;5[2'/*66 ai fnve—z/r,ze :
Fo (2, 2 C. theveexials (-4, -%:) € O such tat
(X, %)+ (%, o) = (0,0) = (-1, =A2) + (%, £2) .
Jhes C us an abeﬂmjw k:{.:f:huwf)wf 4o veclor
a;:gcﬂzﬁow .

IT. P@mﬁu o:ﬂ Cealar Wtﬁpﬁmﬁm s C .

(1) « [c'if,oc;)mg,,tf,_)_’]: o (Z)+Y1 'X,_—fﬁg,)
= (el o«Ciﬁ'ar;.))
:(DC')C,-f-c{g,} O('X..:"f"o{g;.)
= (ot was)+ (XY OC?L)
(ot ot + oL (Yo

m ol [C'Xr,’iz-)f'f%{;,la',,)j: ol (X, A5 ) .f-D(Ca“g;)
Ao ald (o, Za) 014 ed,ER.

(i) (a+b6) (%, Aa) = ((o+b)Ay, (a+b) %z )
(a')(,, -+ bX; 5 O Aot bXL)
a')(;,) 'fcbxl’ b’x"z')

22)

"

H

C a’('h

o Cot,, %) +b (%
a (o, A2)+ b (2HXs) Frs @l
Coc,,m),ud,,g,) eq & a

A\t

Thos (a+b) (A, )= e

i)y a (b, %)) = a (6%, bXs) -(abx ,abi)

a(blZi, %)) =(ab)(Z, %)

(v 1t E) s (%) o alb(2,,%2) € G
Thows cthe 42t @ ,sa:ﬁzj«'%auzmwﬁ“ﬁ“
Ftonce G 45 Q v*e,c'ﬁ;?/?f»ace« over R .

of veclos ,z«f;ace,_

Dr. Sreelakshmi T i P m T
K, Assistant rofessor, Department of Mathematics, BMS Institute of Technology and Management Benp’alu u
¢ A r




———— W DR e

e R AL IR

3yShow ot 2y st Vof alt seal valued Conlintows frnctions
556 % Oﬂeﬁwuxi on Jnleved [0,17 a8 a mcﬁgf;,fﬁ_;e, omi—w,ﬁdo!;
R "5{ acal nnnbers widh -Jkuj‘;ﬁcf 45 vedtss addilion and
ALcalox wuﬂﬁpﬂfca/fi‘aw aﬂa-éﬂu_acﬂ z
() +42)5t = f1ex)+fa0x), for all fi faeV
(Ofi)ot - ol dicot), for all x €R, F1EV .
h,

—_—

. (V,+) Jxa/waév&"mﬁ;,guf ,
(1) Associatloity :
Lt L fa Uty €V be avhitzamy

2 Jex) - (fi+42) () +{30%)
[(.]L‘+1C )'f"FB :[_fJCq)+,FlCd)J+—FBCDC)

= Jre0t [fzﬂoc%f £z20)]
. o)+ (fat £3)()
= [A + (fard3) JO)
(7[* tf2)+ 43 = ot lfatts)
(¢¢) Commfa’.-ﬂ—fv{.,g:
——o&;f 'F;, £ @%/ be a:z:fé{'ha'ry .

) (ot) = 2 +/2CX)
AV . L2020 +f10%)

p (_;2+7£1)fx),rﬁm_ﬁﬁaa.
,A -f——,tz. = -Fl'f""f'f .

(iic) ofsciglence | denlity .
oQﬂQM o jﬂomc,'ﬁ"am OMM OC2):0 (el unber),

Jov okl o €el0,1].
Also, O A Com;a'm,t,bﬂu-«!%vtc{‘fond.u_ag é}tﬁ()mﬁ&'ﬁ')v
(o+f) (%)= (o) +f1C) = OFFie) =f102)
(4 +o)Cn) = SO Fic2)
Oty = f+0=F1
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Thus .:th,]ﬂuum{{m 19 Cf:ﬁfmcﬁ Above s an Tre
ddeli £f elesment of V- add?
(tv) Eoctalence a?g Toverse *
For a ﬁmﬁ,mwmﬂ#d wod
%JME"JCIDCX) : —fil2), s cafumﬁﬁz

ctnverse, a5 [ S+ (i VJe=r)y= frex)+ (—F)C2)
- Jiex)- ficx)=0=0t%)

'  [-h+fJex=002)
Jhus £he st V uz an MMWMW&MEM'
. Pw—pexﬁe,% of Cealar Mu[ﬁ:;'pﬂfaa.ﬁ"ow L V.

() For f1. 426V and x €R, Webave

[ o Chi 42Tt = L[ Cfit f2)c2) ]
: [ frexrtdacx)]

o (fitdz) = o fo+fs

(51) For f eV and a, ber

[ la+b)f; ] (%)= [a+b) fit2t)
= a fitx)+bft(Z)

= (g,,[;)%-i-(bﬁ)x
: (oofr +b Ji) )
(a+b) i = af +b 4+
(i) For 1€V and a,ber.
[a (bf)] % allefi)r]
= albd 2]
= (ab)fitx)

= [tab)h] 2
al(bh) =@k
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- ————

[ ——

NV) Fox J}GV and 1| ER, ke bhave
(1 f)s = 1fitot)s fiex)

Fofo=
~ Thes Vv Laligfres all Alhe Pw/xzrgu. o;f. a. vecls Arfmfﬂ

Lence ™V s a veelon Af}au .

g A g

am_d’.

'4{) Show dhat he set # all malrices a'f Fhe '/ae xm Loheve
wm and n are firced [;m',!ﬁve dnligess Ja a veclov sfpace
Over R widh M[:ec:ﬂ 4o walriot
&IC malriot 63 a teclar Cle. a ol nmbes )

]’_g‘lfn: Lt M olenolis dhe M#aﬂma’f%w cr{ %ﬁt SAXTL .
T CM:-P)J‘sax/La%dlZa.Wﬁmp.

(1) Amdqﬁvt.@:
Lot A ;EO_Ej mxn > B:Eéi{']mxn: C:[ij]mm
wdln'ces beﬂowaﬂ :E?ﬁ""& M .
(A+e)+c & Laja+Lbid) + [C)]
'; [ajf biJ']-r[-C:‘jj
= [(01‘]} bif) +CCii) ]
- [aif +(e>g;+&j)J
: [OAJJTE J'fcu:,
= [aUJ+CEBjJ+ECUJ)
= A+ (B+C) .

| i) Commuitotoity:
oLt A :[a_;:jjmxn OAA.CQ b: [é:‘jjmxn be diom Wﬂf'ﬂ:m

Ee,ﬂcmﬁfmﬁ do st M.
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Le dhree




A+B: Ia:'fjf L'f:f‘j] -l G.y—rby]
AR
g ijjmxn"‘[aﬂﬂm%w
= B+ A
(ttt) Eocrglonce of Tolewls %7 :

=]

oLt A =f0.ki]‘jmx% e M be azbitrary .
e kueowo dthat a Zwomfﬁx(jmaﬁfx)#%ﬁe wixm alo

éeﬂanjﬁiom/thmduhaﬂuwﬁaﬂ O .
Now, A+0 ?—[O_:‘J'J+ [0]: [&j +0] * [agj:A
m'e D+A=A -
(i) Eseislince af Jnvese !
ﬂt A”[affjmm éﬂﬂomﬁ& do te Act M, Hen
_ A [ra'ifj"”””’l also Lc[avﬁp I» thesct M .
Now, A+(-a)= Lajl+l-0i] Laij-aif]
=[o]- 0
% (A +LA) =0
T Propolies of Scalos vulliptication ot 7.
(%) o&i: A;Ea:'/'im,m and B:[éfﬂmm eMand wer, then
ol (A+e)= W (LaijTr [bij7)
= [aj+6Uj
: [ifa.(:‘jfbfj)j .
. . Multe featiom L3
- [o{. OJJ' + ol fofJJ [ gt bulive tn F?.j

- [o(.a;']-r D(.bfj]
z o(_[a{z?ﬂ([é;jj:oé,ﬁxwﬁ.
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eit) Lot Az[QijTmyneM and a,bek, dhen
(a+B)A = (a+b)lai]
:[Ca.+b)a,::f'j
: [a.ag‘ + 5.&.{]‘]
= o_[a.;j] + b [a;J']
: oA +bA -
((iC) Lt A :EQ{'jjmméM and a,bER then
a(ba): alb Caﬁj)
= a [L‘ba.fJJ)
= [@b)aij]
= (a,b)Equ'j
= (ab) A
o(ba) = (a)A

(iv) oLt A ’Ea'ffjmmé””: Llen
LA = 1. [a;JII-[i.a{/'jz [ail=A

jﬂ*—uz‘ M /&a«ﬁkf@& all the Pru]pmﬂ'e.x a—pf veclet /9/5&&2
MwMJzamaE?,pﬁMomR.

5}-!25 Ve an abelian W af}:e&{uﬁve seal numbes for

'we gealax Wf&f;ﬁfmﬁ‘on L1 YV 5;

c

a
.ot - ALY eoheve A ER, A EY Gliowo Fhat V 3 a ve

/sfm.aa over k.
V= R-rJJ an a.ﬂ»aﬂrfa.wi&wf elor rmul'&f;&ca.ﬂ-fm .

Hﬁ_ L= Simee

Gheve are Jwoo mf)uaﬁ'oma

(D X, Qe mum/'pezm.ﬁfm an RT
(i) o, ).e Sealar mﬂ'tipﬂfmb’fom o RY
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aer e R"

a.%:=1°"
and g%ert ax Aer, At s @ﬂwaga/gggfiﬂ‘w |
Ear. et a:--3
—ﬁ’ y ',&VEMQM'I-

-33’ 'Jf ;%J_uaa_fm

Now,
(V%) s o afae&mg&mf

.-—\f-a,ee,sfe'v%a% A1TeV.

Gy @bt s M A
(i) a. (XX )= (% xts)
Y x%

= (0, ) x(Q-22)
i) a.(b 2)- (b. oﬁ)a- '

S8
= gf‘a'b (R as Commntalive .j{]o'a’MLLtG:PEfcaﬁ‘ovx)

=g

(a-%) x(hb.-2)

l

| < CLE)C'X-)
Gv) 1.() = oA s %
FHence (V, %, o) 5 a veclos ,gfm.c.e\
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SORRERITRS

(:guﬁm F)acu. . —

- uuom-em/o Aubset Weof a vecfbt/s/éace VCF) s Aeid 2o
ﬁ@iwx a Mcbyﬁaae o;ﬂ V,Zﬁ W 1 also avecﬁx,/s/f;aceoqu
vl the Sawme addetion and gcalax Wz,z.f'tzP&'ca,ﬁZ‘om/
as for V.
«%:— et W= §Ca,0,0);a eR ¢
W,=t(a,b,0) :a,ber}
FHeve W, s a subspace of Wy, Aeo W, and Wa e

S

e Nocessory and Suffecent Condiliose fr gabspace
( Only S‘[a(/ttmwf , no proof).

Theovena, 4 ¢ W s d ,mt,s/gace af V' (F) LJL?L
| :) N s non &Mfg.

ZL’) W Lo c[e&ccﬁ u,m,cfcv vaEfmaAlchlfow.
e YV wa el = L +nhEN

ffi) W s clesed runder Scalaw mwﬁ'&'/p&cg:h‘an.
: e aracFand welk Dawen.
’Zﬁeow or : K ous Q,M/bewe of V(F)
1) K s non e,mf:’”.
i1) Y a,beF and wwen =)
a.v+ b €W.

e
BN
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‘P?'maa&mg'.._
l} Showo Hhal W s &M&}Bam r:rf?f VCR) oheve W= {7[:7{{‘?)70}

):Qif.”-" Snee DEW as 079):0
Sp W s non e el
n m}u?
det J;ﬁew.
e fCa):0 and ﬁﬁ‘i}:g

Stew - a,bER
Ca.ﬁb.ﬁ)ﬁ: a.]frf"?}-fb
Hence Cl--f-rb.g AENE
’B}f Hororenr (2, W s a,ww}ﬂaace ufi VER)
of VCR) hee W11

,3{9) . a.0+b.0 =0

2> Show ot W s o Aukspate
Qg_”." OEN SFmce o(2)-0=0(1)

honee W s o non € Al
Lot f;a £ then f12)- L;Jpﬁm.—ﬁﬁu

Then M-a,be R .
(a J?-fb.g}(z): - a-ferbger)

= {a.%-{-b-ﬁ)cf)

lence a-f +b.jew .
S Fheorem 2 INEDY, amﬁawaf Y(R) .

3> L V- p* be He Ecledean &,&/E»a..:z et
k=7 C% H’Z) FaA+ éwcz =0 A Yz er?. abc Bdw?’

seal numbezg. She /s'ﬁgf?%m Y.
7 Cor) ’

Dr. Sreelaks ]
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Show that P@W[aa»vriw Ftowah dbe Origin s Cc
/Suﬁx/f,)a,ce Cw? ﬁ Uﬁ 7
Qé’_vi el s (%,gz,) V2 = C'X:% ,Z,) be
Loheve %, Aa, Yiolfs 7, T2E R QMZ/
'—ﬁcn a%,-f-b&f,f- Cq,o and O%s +bA, +Cy = O

T eloments of W

For o ER, wu+V = 0{[’1,’%“2,)7‘—('2(;,%;,22,)
‘(LH‘\«Q = (D(’J(,(, ‘(g,, O(Z[)"'Czﬁ'l?;; ZL) .
s (s, XYptls, WEER) =7 (1)

Wheve 0%+, a(du,-ry,, Wi £ ER .

Now
& otot, + %) + bl ey +4s) $CCG1Z:) =

« (0% +hy +02) 1 (OAstbys +Ch_ )

= W CoNtDE0) " —
-;flrﬁw\- (1) aund (2), We bave
etV € N .

Thees, W i aMf»aaeer.

.(f),oL;I: VvV éemmcﬁ}l%aceqfaﬂ /C%Laumaj;z-ceawm;e
Oe Lo mnime wﬁwﬁv#’m 7[&&20«:1% w&ubf/ﬁawaiﬁ)’ ,

) W z . i) W: fxo
(¢ {[z 07 ,fx,t{,zek {[ 'xaek

(i) Wz fAAEY and A Lﬁnﬁw} (iv) W:fAAEY, A=A T
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clevmens ef N
-5%- a,ber Lhen o %L"]
Raibp: @[ 1 i +b[ >
['ZI 0 B P
P ax, a.%/].f—[b’i» b’i;
az;, 0O b% .
02y 1b7. a«gﬁ@ﬂgz-]
[QZ}#!DT.L 0
votich s a maﬁzxafm%ﬁé[zojc
a7 +bta, ay,+by., A416% EX
. aAtbBEN

&[71 r-] r'x:-D.-]b_

LD uz-...l

- bA2 o
[01;{. a.'x;,-t‘ra ]
Sich s a wadlix gDz 7% %')Bc[eto a,ML

oty +hly
? By a.A-be EW .

Thux N.;.ua,/ﬁuésﬁ““#v-
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(£12) FHere N s :@\z,sri‘mf /ﬁ%ﬁuﬂa& wralices |
Lt A:-[1 0 R- [0 © .
[DD] [0 r]éﬂ Tovo ,sﬁuﬂumaf;’lm.

Since [al=0 and IBI=0 .ﬂuxévve A,BeW |
'525' a,beER a,w_, tn.om_??cw ften

oA +bB: a.[ ]+b[ ] [ ]r[‘; Z]

7’5’&’0 . }QA,-{-EA;Z[:/O- b@/sa_b +0, Os MM@}‘OQ_M

. a,ﬂyf-foﬁaq\éb\[.
JA,UA’, W e M'ta,/gaub—/s’rﬁac&r{.v.
ey oLt A= O +tooct ATz {'107["9 - A
t) [o o]"m LooJ 00O

A ENW
o ey e Jefl 11
@”‘)z: [ﬂo oo]f[j g];[o 0
At

(A+#4) s M{awmfae'd':!fﬁz,wﬁw.
= W s nel clesed under addilion

~—FHence N s wot a.,s«ué'/sfauaf V.

Lo
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5)'6’&;& 14 &mmc_{B’AfﬂM#aﬂmﬁvauﬁW
79""""07‘:"""/‘/g over R. Show Alat cthe st W af/&ob—zﬁ'aws o:f

C:f#ne.w{—fai e@uaﬁou Ejf# - ?i‘i .,,J.H:o 45 4 ,Eaér/f)d& ”fv-
o Ao

éﬁi" oLt O”»r:tja_élw. Then g,,«j, are Aolulions t:':fJ aﬂlqcfuuﬁaﬂ
G@uaifau}g.
5&#;?4&_%15:0 — (1)
2k

A2
. 2 d 2 ,':D.
e 5 di 7 dWry 20 ,sg%ﬁﬁw

—r

. 5d” _td cay)+ 200Gt
e % g

% (by:)
2 2) -
5 A (oo - * 5L (o !
A4

A2, Fete, oy, |
= a[s_c—lia’*#'él—i'*zgjibb[gﬁ 1 +2?‘J
d4>  d

a.0 +b.po =0

LAl

Fhors aﬁ,#bgd b a selulion # (1) & Ao Qgr'f'bkflgb‘i
W s a W/mceo:f V.
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OKLMLQ)L COMé{’wafjom o aas
v oLt vV be a veclos ,/Qqcc ovuarﬁdcﬁ F oand Lt
VLM, oo U BV
-A’me_/ veclor c‘tf Lhe fo-nfvl a_,.\ﬁ,,f ag .'\,002+ . —f Qm.Yn
vHeve Q5 CF s called a Jincar Commbinalion of
\ﬂl,v; - B A ~\/Ql/\_.

im V,

Oé,iuu,wt o@cp&mg{),imc& § =
, -
oLt V be a vecls A«ﬁace over the foeld F. The veclor®
G N A ane said @ be Lincarly clspendeit oV, 1)

T scaloss ay, 0. -.-an € Y 4 Zovp bt Nivrar

COMb’fwa,&,ow s Hero .
e Q.+ Q. W tomm T Qastn

bt all a: +0o, wheve [ EN.

oLincor jwoﬂapwdimcej—-—
LtV be a veclot ,s%ace over Jhe 7’%&2 F. Jhe vet'l%»/rg

W, Vs ooV axt Aaid T be V&.MM% MC&/,W
over F, & J scalays @, a, --- QnEF Such Heat

20

Q. + CpVat -7 7 t Cun-V¥n 0 =) ol el-o l/J'£e~c 7eN.

Loneor .g&_: —

Tt 5 be o subset of the veclotspace V oves dheficld F .
Jhe st of all Luneor Covmbinalions af vectips dn & s called
o inear spanof S and s dewold by £

jf K& 95, Hhen aL[S):D ;
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&1«5}‘:‘ ov Base af Ve clos /srfaace\/ e
et V be a veclor ./5/50»68 Over Iﬁcj*‘ﬁﬂcﬁ F. The set 0;"2
\fec'f'a"y R LY SRS VN A called o basiz af V. ”:j'
i) NN Lo\ ave Lneas imcﬂa}acnwa
C) A4V - - - Wy span V. ieseach veclor of V can be
LL:a.Zci,Lu.[a, ex/:vwvuaﬂ as Lineat combinalion U:f

\’Qla 1‘22 -- JWV\--

ngt,‘mt_ws'{ow i a vecler Apace Vo —

Number f elomerdt i o baris of veclsw space Vil called
the dimension af Vand s denolzd !oay diwm V.

I'if VCondains o basis widh nelements hen e demV=n.

Nok - |
9 'Ton,e. veclst }.]gace« 50} s ( I5 have Abon O, fimnce
8% Al }15 L8 iwcﬂafp and @e,wam {0}

Adim {0} = W ber ct;-o elements tn 94
- o[ Since no element Jds dn ;zij

&) Rhen a veclow spate s net of Fentde olimension, ib s
saad Jdo be ajf Juj—:nfli Aevrension
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&fxpm e veclor v:=(1,-9,5) aia Slvsar Comnizinelion
of the veclops V= (11,1), Yz (14,30, Vg= (2, -]
Jhe veller .&’bace R*(R).
gﬁ":— det VEaV, o+ oM+ azVg s @, 85, 03€R
(1, -2,5): @ (LLID+ Qs(1,83) + as;(2,-1,1)
C1,-9,5)~ (Q+0,+20;, 0y+205~Qs, Q,+36,+93)
Qp+Q09 + 0371 5 QA+ &Qy-Qz= - Gy +3G51 3355
lg’é‘gvf%a alboye eq/ua.ﬁ"onz, Wle a&'«’f
Q:=-6, Qu=3, 032
~FHence (1,-3,5)= -6&(1, L)+ 30L&+ 2 (2,-11) .

02> W vide dhe vector 4=(1,3,9) ar a Lincar lombimalion
o,JC $he vechzd w,=(8,),3) wy=(1,-1.1), Uz=(3,1,5)

a’/:" nolhed wiethod oj Sp! x--‘.&x‘q)
@ol? - WLk W= Uy FHUst TU

(1,3,9)= x( 1, 3) + 3(1,.4, 1)+ z(3,.5)
"-:9 02'?-%31-32’:! ) 9{—-(7-{?.‘:3_: 3?’-{-01_{.{-52:5)

Consncler AX=1B.
A= | | w:[ o g=[ 7]

3
[ B 2
z 5
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[A:B‘j: 02 [ 3:3’
(S
S 1 5.9
R > Ry
[£:8]: [1 -1 1 .3
<& 1 3
3 | 5. 9
E, >k -2R,
& >g- 4R

Rz € Ry

[AR]= [T = .3

0 I .t

0 3 ].-5

Rs 2 Rg- 3Rz

[a8]= 1 -1 1 3

o ) I .5

0 0 —R.!'-

Q.)a,m,fc [A7]: Rant [4:8]: 3-NLLM€?'C19?? Unlcngong

poo Z:Jo) %Z"'SJ ({:'—'2
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S (1,3 9)= —12(2,1,3) -5(1,-1,1) +10(3,,5) .

3/\ Watde the veclos V= (4,9,1) ar o Jineon aavwfaimﬁonef
A V‘effo_;:ﬁ ty=(1,-3,1), Uy=(0,1,2), Uz=(5,1,37).
St dot WEU YUy Tl
(4,00,1)=%(1,-2,1) +&(D'l'2)+d5’,' 3% )
= 9{4051‘5:(:1}
'39{{-5 4+ zal
1 -foja!f—%’z:l

4
Joh AxeB . WThere A=[_é?;5'] ex[';] B[’L]
| & 3% <

Consides, EA:5]=[1 o5 - ‘f]

-3 /1 e
| & 3%. |
%-9&+31Q|
Rz Rz -K|
[A:d]: [1 05 k&
O I 16 !Lf]
5% P T™
%91?5022&
' 3 I © 5"
['A'Bj [o ;:‘6:!2&
o oo !-3l

?cud: [A]:z 2 # Rantl[45]" 3.
Since ﬁa.m,tfﬁ] ?—Ecwl.fc EA‘B'J#&")CBW ,:zzfg&ym'ﬂ % [ear

/e ﬁ—ﬂ”’ G&}@& uﬁi 6‘70!:3'1' ‘
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P For  wofat value of k (if awj) e vectsr V=(1, -2, £)
Can be @foJwM’cCﬂ ot a Ltuncax Comfafwaﬂ‘ow D7f vec[ﬁ.,;
Vi (3,0,-2) and Vy: (9 -1,-5) in R3(R).

QrSB_{’”;.- Gimce veclos V= (1,-2, k) s a Jinear combinolion
Bﬁ V, =(3,0,-2) andl Uy =(&,-1,-5) ;&Aemﬁm there
Coce st /rrCaﬂayz a and b suct dhot
V= av+bV,y
(-2, k)= a(3,0,-2) 45 (Q-1,-5)
(1,-8,k) = C.Ba.-!-p-b . -b, _ga-5b)

Qagab=l , -bs-d, —do-5b=K
Sa+¢:=| 6= —od(-1)- 5(2) = k
a:- - | sl — 10 =K
ok

Sineas comnbinalion # t=1(1-3,2) ond W: (g, -1,01) dn R3
4o dhat wGS’PaM.Cu,u) ;

@:’ oLt we Ly
(a,b,0): AL ,fs,a?)wfa,—r,f)

'T.{-J_y:a. ; f,ggf..b;:b ' wtwfc

L AXx=8 - L.
< A:Bj: | /
Comsidler L [—3 -l b]
o2 [
El'>%_+3g;
Ry = %*.:22,
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R, > Ra
5
[A8]- [ Q! &
o | : bt34
0 5
-3 . (-dAa
}?3-91?3%‘32&

5— o
fe. ¢ s N onear Combimolion % wand U Lﬁﬁ
a.-32b-5¢=0
éyfxfm Hhe malwine A= }3 -1 | i e veCer/glEace

gx malnces ox o Sinear camézmﬁfm#
B:[I | N [ 1 , D: ! -17

o -l -1 0 0 DJ
el i — oot Az QB+ 0,Ct QD 5 Ay On, O5€R . — (1)

IR T ER R P
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a.,-;—aaz—raj:z; Q) +0y-Qz="1; ~Qy = S s - L
tfa—ﬁwvﬁ e Obove e%aﬂfow,
a.,:—&.—) a&:-—'!) as:&,

B Expavs Ahe malict [ & O M&Mm,wmrzzm
-4;-5
afmwﬂxcu/q[ - oo ]
2 O

gtk T2 0] e[ g 3]-#% 7 [

Ct,.,a&,ajé R .
O]: /‘O+O+QQ3 -3a; +3ay;
-5 AQy+20, 0011-5—0._3]
Fe Cbn'&sjwnoﬁwﬁ elenenls . sas —» O
&__aa:g _%,a =/ D:-SQ;TBC{_g —')'@
020y +20Q
O :"30.,-%3(}3 = Q=1 ‘i_aj{-sa;'-i%
Yoo Sy R0, 2 Cg |
Bt a0, Oy =, a_g-lcﬁom_o:i’,;a.ﬁ.bfg @

Thus equaliens ®,B)s & Rave no seluteorm .

Gfence, the ?1% mLa.f-?wc Camnot be mm Ms:,‘?a (evecs
ot on A,B, C .
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= T “"3555‘;3 V¥, ond U, ore ,&Mzm%z aﬂafmwcﬂuﬂi iff eve
ef Lhent L5 o naultiple of Fhe othe .
E_%_.'—' o@dﬁw volether ©7 not ,Eﬁg fw_’.cf’o}z 2, , U, Oue J,Lmu»t%,
D) w39 Vo= (0 4,1)

= No veclor 4 dte Wf’tﬂf)& of e other hemee 4 § Vs
1) s (3,4) s (68).

—> W, = Qv bonce Y and Vi, axe .ﬁ.meaz% cfgfemoﬂwf
W,cf'a'ys.

8> oDelanaine vofithes Hhe veclowz W= (1 &,3) M- (30,7 )
and V3 -:(#58) ore /&Makbd oez[aendlwrﬁ o7 V&waaxﬁgf,
ofn - oLV, + Yy + TV =0
. : -'-'CD,D,D)
(12,2t (:3,,1,4)+r:(o?,s‘,8) ]
%+33+&z{fo; azz+5;+521=0: 3#”@“8‘2 © .

2
Ik Ax0 Where "4”[; T EJ

z T 8
B&f?fa:'ﬂzgr
?‘39?3"3‘9_]
A= 1 3 &
o -5 |
Eg-?“‘.z}.

2
A= I3 e
[0 5 "‘]
o | - g, e Ks
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Az [f 3 2
O _]J

: 0O 5 -

A= [l 3 2
(o) 1 - |
c o 4]

%CLMJC E’rj = 3= WNumbes .:5[’ ek nowns
=> “Fonrogeneots Wf of

[ € r;fzo, ’ld:O, Z:0 .
Jo V‘e.c.'fﬁys 9, Mo, V3 e Jﬁmmﬁg IM.CDELM
D Lelnn mZne vot.ether the vecloss Wz (903D, Vg = sS4

Vy: (0,0,0) axe J.:.'wea.a'% dﬁf)ﬁncﬁwi'of .,&N,a,«l?,

Sndependent .
JEFMMM Li

V'bcf‘:?i_- _
o veclope vy = (4D %7 (3,1.%)

103 Delrnine whelhor
Vs - (49, 2,12) are .L-"VIE-MLa W or .«&M.E,GU-L?/
.fwoﬂafewﬂwi‘ .

N~ AW+ 1&}’&7\{’3=O
xCL4,9) +5(3, L)+ X (93,12 ¢ (0,0,0)

ﬁf%-i'ld-fgz: O ‘?:qu-mz:o

A+3Y 1 9L=D
Considler %Y:_O-Wﬁw&
A- 13 7]

4 1 3

["i 4 12

Ry >Ry~ WK
Ry 2 K- AR

D .si QE'aksh"ll TK Assistant Pr i
r 1 oTess hema nstitute o ecllllo OgY a“d allagement Ben
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>
& > - Bz
29

Lok [A =e1< 3 ( N ber f?f Lenbuoeons)
Jo One unkunown 4 28 WWMMMM-&WZ&D

Jo dhe veclors axe U&mea,gléf, sﬂvw,.,aﬂ&:ﬂ‘
[0/3]

= 3y

Ve.c:'fé?/z v, Mo, V3 QX LMM/# a&fw.efw:f‘

’D'gjl Uy AL LMO‘(’% VEC(Z'J cn VCF), where
F.,u ,tu Bawﬂa& cryf Of.m.z.wvt.&af'a;z M{u+u W10, to+ Ly

=0, ' shere a,bc EF

ufw)+bCW+WJ+Cﬁ”*“'
V+(bte) - o—> (1)

ggi;— Lt al
@Lﬂ?tl'réa+b)

Pince U, W OAL ,&MW MG@@MM

() = a0

a4b:=0

b+ :0.
O=03b:=0, =0 -

futs, vrw, w0t a Lincor —f ot
P et
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1> ot V be ﬂamcﬁﬁéwe#a&ﬁxammm over . 9T
Hhe malnices A=[2 ! -;] ,3[ ]‘

3 -2 4
— [a+bt4cC a+b-C —a—zéhza];[;‘ g:j
30-8b+t C —watob-2c  4atSh+3C

By cqualing Lhe cowfma-wz elemienls
NAtbL T4 =0 2a-2b+o-:
CL-rbfc:o}a@ _9a -2C =0 j >

—a-3bt2C =0 Y a+5b+3C-0 .

On efving the /7*8:'”'- 0, af equalions, we pbaesve dhat
%D:ZZ;%JM L a-=o, b=, C:z0. CCLAJ% Fowe solalion
also sgies Hhe ,:Z,MZ‘M c2) of eqpalions

—FHewmee FHhe ﬁovﬂw st Bf w,a/ﬁl-a&l g -ﬁft«_zaxﬂd iuAifl@‘-Cﬂcﬂ‘{'.

3% Show thact Ahe veclops L&), 08 —1,-5,8),(L-14%70)

and €2,1,1,6) are Linearly clepen et

s pofother o7 ot each of m#@mny?
A, = (8,-5,6) in -

(££Fi°:~ Baszz in P? it codain exactly & elemrents

W%,?@zo@&umf 74:1Wl o bass in R

14> Lelerntl
Jorors o basis, % (1, 2,3),
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/5)'DQM WW%%MfWA@#mW -farwl/a«-"

éaw C -
o ,e-? 1,2,9) (2, -3, 4), Hz=C(13%F), %y= (»?,z/,s)
ISID— Basis n R ot conlain exactly & @awﬁ

= 8 'xz; Xz, ':le C/W NNot 74"”40- 23

ey L lexmtne vohelbes ov not ea,ckcg? MWWLWW
a basis, %= (2,2,1), % = (1,3,9), %= (12,2 i B
g%_’/:- 'Tfa”oevecﬁ;&..mﬁ %wnaém ,7LDL:Mu7a,v~e
ot (259;1) +7["3 £)+zll,2,2)= (0, 80)
29+ H+Z=0 ; 27+3ﬁ+ozz :0 | 49 i&wﬁz =0 .
Let AX =0 plheve

As il 2
ol 2
2 )
R,> R -2R,
%’9 Rg"’zgl
A = / =z 2
e -1 -2
o -1I3 - 3
R&-?—E.L
By =>~Kz




H=[1 T 2
o Il 2
O o
gy >X3
2
A- I F =
o ] 2- = / 7 :2.
9 o 72
A
834'3"1?:_ O "oz
E_Q%—IIR:L
A: [1 F 2 -
o t L ]
(9] o -%

[ L%

%ant [A] = &= W ber 3'7[ Lo kbnonns. o u_u_f.q/u.e ,;,ofbffia
OMJLJW&J%amck
'?&mufvuﬁ@z dpdh,%gauhﬁuw&u%:bmﬂfumﬂufauA.
Kmux-ﬁwwma.&uﬁp

11261;2)”1131 4") P 'z&_: Co?,jf'/ -"‘2/ 6;8), %35(,4'3/‘2'2/ 6)

1:0} -0, Zz0 .
7} Lt W be e subdace of K% Apansed by

Xy : (14,8 18), X5 = (5,7 3,3,7) .
.4ﬂw£cx,4ubﬁiW#JW%ﬁ¢gbﬂﬁdlf%wﬂ<1£m1QCfLJ,
gﬁﬁ:- A;;FT o -l 3 4

g 4 -2 6 3
) 3 =2 2 &
! 4 s / &
e F 3 3 9

P >R, -2R

Eq—?fqr’a,

RS“)’?S’DzE’
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A |12 -t
o ©0 o (o
O / 2 -/
© 2 6 -2
0o 3 &5 -3
A= [ 2 -1 =
0 o o 0O
o I 3 -l
D © ) o
1) o —4 D

WLLME)E"J’ G:F non el .,s,o;,./:)g.—. 3

ACMN=—3 and

Ry >By-2Rs, Rs > Rs - 3Rs

$ot, oy A3 fomrsd bagis sn Wl

18) V. us a .V\QCE’?&ﬁ&C& ef Po%ywomfa_ﬂ/s oves R. Flwcﬂ o
bousis and dimenson 97-{.’ e

A = £33 2t F4tr!

Xy tHet-5 +
ﬂ";-—- A= [1 == 4 [ -a2 4 |
02 "3 q ") = () [ ! -3
/ & -5 © 2 2 -6
o2 -—g -+ 5 o -l -1 3
&'9 PDZ"BZE/ @._) @,222_
Ly Ry-2R
_7;\_ [ -2 4 !
’ o | [ -3
0 o © O
(w] O [ 1))
Yon Zero Aows of Echolon T Loz basi
WMéa‘T @7-p non Zero oS s 2
O e ke and {7 A Fferon @ basis Dbl
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SRR, R S R L P e
L At AR, OPROL D0 0 e e - - -

D&WT.AQM%WK% S —
| et Voand W &a,ma iﬁm/kxbs}nces oves ;tu#‘c,&aﬂF. A

Maﬁmwﬁ'fﬁww\/b) WY s Ca.fﬁefaﬂa. Sewcas Sans zow
'>,

£) V) e ev e ZT(v,);;«,!,

TL8 + V)= TOW) +T(V2) """“\w{v:;)- W
it) Vo ef and VeV ——— Vs
Nyt

T(a.v¥):= Q. TCV) — R — T(W

Tooblevys :
1% Ghow hhat the fenction T R > R’ e z?
szx”g): C'X'f‘a’; '-f-'d, 7) iz o dinear ﬂa.wt-fuwwa-ﬁm .

e g g Aot o be TS SO

Jo R”
T(uw)- T (% 4%, w';fz-

('Z['f'q;,‘f'g;'f' 2 J'f{'fqrz, g; %.w g:%%;,
- e+ g PP (oreth)

= (xf'f'bt,'a*xi'g.‘) gl)"f' C'xz'f' 2 Az g;; ?DJ,
. Tow)+ TOW)
A0 for AER and WEE” e hove
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. (ax, ray,, at-cln oY)

: a(tHr - éj.')
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?)T‘Rs"‘}')(ps dcft'm.cot [o T('X,(lf,'l).r fy'“x" "Z)
‘Ef) T.‘Q-?__}_Rnd‘cﬁ-m_aﬂ bj TCxYy,K) - (029(—33 ’ #yw.ZJ

@"3’ ") et = fxf,(t/, Z) V’C?f:,?h ,2,) ER be avéi‘f"m-? -
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= (IC'?{”LG(’ - -As , ~ % %)
=Y =% =) 4 cg,,}-x;)—n)
= T (w)ATIW)

Also %famauSCa,&w aer.
Tcaw) =T (ax, aGL;,,a.z,)

= (Y rax,-azg)

= a(g, -y )-Z,)

'71{&%3 ,'T SE O MWMWQW. gl
7t) ot U= Cx,,g,,z,) a,waﬁ 1}:[7{2;54, <) e pl be a» T?a.zy
Teewy = T (% Id,,z,) =(Qx-3Y4 - T +2%; )
Trw) = T (L l,T) - (& %y - 3l ':rfbp,-r‘zz;)
Tt w) = T(%+%2 s HitYss 7 +2,)
= (Y + 2%, - 3Y)- 3. FY, +FY, + 25
- § (-39, + (2% 32), (TGt G )H(4s+23) ]
= (2%, - 34, Y+ 24 )+ (2734, #Y2 +22,)
: T(w) +T W)
"H’w‘ﬁ” 9’”“3 Acalan a € R

T (o) = Tla%, ay,, ag)
(2az - aY . Fay, + 2a.%)
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d(2%-24,, Ty +27)
aT(uw) .

~FHence, T s QMMWM-

Lt T : VIR) —>V,(R) be a miappe Foooz (3%,5%).
Shovo that £ 42 o Jinear .ﬂa_wxﬁrm/l.aﬁ ‘.
gl ) fetyants) - (30 +22),5(%+%.))
= (5% +3%2, 57&!*5‘;{2)
- (37,3 5%) +( 3T35%)
bt %Cx!) + ',FC'Z‘?')
i) fca-x) = (3ca-z),5(a-%))
= (3a%, 5a%)
= (3%/ 52)
= a.fe)
—?’[M -f w a Nlineax Wow.
4 Show thot dhe Jrans Lo lion mapping £ ValR) = VaCR)
d&énn&aﬁ Eg -fcx, bl): (+6. y'f'?') 2 not Linear .
9%{0;, 7C(fx,+'zz, glf-%,_): (% ++ 6, 54+lcf2+2-) —> (1)
£y + LY 7 (16, i 120 (HHE, s 2)
= ('Z_[-f-%-f'l 2, gl +i5 +4) = (>)

fq/uaﬂzaw @) #E%wﬁzaw (2) .
Hence £ s wot a Livear Lavnsformalion.
| %ﬁmeﬂe:,f'?' and fmaﬁe a:fT.‘
Let T be o M .EM—}GWVLQEBWPIBVGM V to by

M
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Te 7, ,Caifcaﬁ dle Comﬁgff.,&'on o )owdc_u:f' cgf Ts & /5
53 (ToTi) ()= To (TC)).

TTr e MMBK (Tz07) .

Problems:—

| e | o3 s p? guch dhet
&MWMMMWW-R—?Q Al
'TIC'x,g,z.i').—, 649&,3(7'~&Z) and T R¥—> R” Auch that

O..m.ci I .
L?,Cfx,?) = (-2%, 7) Com)puﬁ [, Ta To 1
+ ed dhe

—
n.— As the edf T2

St gl

T " J&&.Medr' o conlained
o de -mmmwgwﬁ o

- (8%, zga—' IZ) .
2> / Mﬁa’ﬁw{ H dhe # an ezwp. ;f:ﬁmiT;f’:?mel
st NLinear .ﬂa.l/wﬁwﬂ ‘ong, TP R =R and TR
i,ucﬁ,:ﬁm:f 75T =0 bet i #0

aole:— ot us aﬂcﬁw« T KR k
T(w.Uﬁ (0,4%)
g To' R —r R” 57 Tolxy) - (%,0)
T T, and TaT, bofhiave d.,pcwa.
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(TT)c-x nE ﬂ(TcwgJJ T, 0, L2t )
(0, 0) = ocxg)
T, T =0

Alo (T, szf'x,y); T, (7;59(,(7)): T, L% 0)

= (0.4%) #0 (XY )
T, T, #0.
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iwe 0719 Tlhis malne 43 a malno segentation
of  caltéd malriz of T with + b ovdired basiz B
and Br[07 i alsi o a,woc{faﬂ widh T -1 B a.u.cﬂ B8]

14 i deweled [7:8,8] and J.th've«w ‘7

. an Gpn - - &

[T:8,87: " " v
Q2] Qzr - - Q2w
aAm; Awmz - ~ Aman

Probless: -
p- Fimel. dhe malrit Wwﬁmﬁ dhe ,&Wﬁymmﬂow
T. Rl-?RBiL'm Ioa( T Aa) = (BH- A2, B% X2 54~ 642)
loTive o dhe plandord bass of R* and R>
Iﬂ".’——‘/ﬁe ovdered. fzndord basis of R iz
g: f(no),co.nk and that of R* s
B : f (1,0,0),00,1,0) . (0,0 Dt
T, 'xz,):(3%1-‘12,02%,{-4'22,5'7(1’-6‘732,)
1, o) = (3,25) & T (o,1)= (1,4, -6)
T (1, 0) = I(z,.z,s") . 3(l100) +2(010)+ sto ol )
T (o,1) = (LY. 6)> "1[/00)7‘-4-[010)-!-(-6)(00})
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2 &
5 ~-¢
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4 - !
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T([)O/D):: [I,Q-,D,O)

T (o, nL0)= (1,0,2 &)
T (o,0,1) = (1LL=D o)

DLej— q = C// O/O/D) Qz: {O/ /. O;D) (93—‘:[0/0//,0) &/‘:[D/D)U}!)
T(Lo,0)= (1,2,0,0) = [& s 0e, + 663 4 O&
T(0,0,0)= (10,2,6): 19 L oe +265 T 6% ()
T (o,0,1) = ClL 1= 0)= 1€ +1€ — 1€zt O

Wx#TM'mﬁ B and B' M.,%a.w&f)e—z«:af
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. . I
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2 -

0
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2 37 aelatire o ﬂtwﬁ
0 ) R {CL/) 69,2—)} a-
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B'= o, 117, cro i), (11,003 fou K
T

ggr[”.'-- Here [’T 5 B'J- _9 3
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det (Q',br)é pr be azféffe?amj.
(%g): act1) +b0,2)
W'ﬁ"’lﬂﬂ a and b i—
(%)= (0o 2b) = A=

and amb:y =) b+ 5{:;&
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T:z,ﬁ); o TCLID + (%}759:2)
= A(-2, 1, -f)-i'( 5_’52.3‘) (4,0:2)
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= v Cy Oqp - ——- O Liﬁ
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(2 Fend the Jage—ﬁf—ém)g wialzit Pﬁmm
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2 o |
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(0) Since & s the usal basis of £*
P: I !
[+ 4]
J(b) FimA P_" 3 )D"'_: [4 _;]
-3

(0 det [v]e- P 9]¢
we bave [ij-.Es‘,—ij

M- Frvles [AT][5]LAe)

2y The vedlsps U= (12,00, Uselh 82, Mo (0,1,3)

fcwm a bass Sa—f P2 Fond
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8) &p‘d ﬂb CD-—WCEZM’&; #W Cfa };l) ./‘.,M‘l/e .ﬁ
bosis (1,1,2),02,2,1), (2,2 .

ﬁn"‘ Lt CLIL,1D= alll 2)f b(2,21)+¢(22)
a+obtc=| —xU)
a+ab+2czl —7C2)
20 +hbt2C=z1 —7(3D
Sublzackng (1) from (2, we have c=0

Pu,f&hﬁ C=0 Un (2 and CZ),N&'—ﬁft
a+2b=1 —7 (4D
sa+ b= —(5

&s%‘m'mﬁ (4) and (5), ke Za’ azbrl
" Coo'rc{:,'wa,ﬁa Bf Cl,1,1) .,Le,ﬂa't?ve do 341/&/1,

art (4. 4:°)

beowsd

4> Fend e Co-oxclinals &pf The Mﬂmwz vecloyx
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= = skt

Lok of 7:—

00 mension ?ﬂ e /w:ﬁ T s Kmowon a8 Aank of T .

Decvmenion of The Ker(T) & foowon o vl G of T

?a_wlcfmdtiif/ Theorewn ==
LotV omd W be V\ecﬂ;/;s%amowbﬂ&ﬁ«fou Fand

Nt T be a Nivear ﬂg,wpﬁm'm 'ow»ﬁﬂwv-ﬁw-
4{5 V3 a %‘ﬁﬁ cﬂx.«wwvwzwai Jhewn

Qank (T)t mtu,fc’j of (T)= At V) |

?wg’fe?am/_g: .
1> Fot" e Juneas ﬂangwmwﬁv

= 'i-‘xéz,')ﬂ- ‘
Zc;xjﬁ)dii_,,\%ef oza,m_r?L Lz WLuAfMAEPD Wj—y,
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s
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= A -A =0
%&—ZI:D
"7(.,30
Qun /&v{)ﬂvﬁ dte above ecf},z—aﬁ‘av%, Ne—jéx’t"
'1"150, Ay =0 .
Thice, Cthe ieiires off wall gpace s O Zevoveclsz ER]|

l.e NcT: 107% .

'Nurc:g, of T- A (NCT)) 20 .

M)EM Jﬁl/ﬁe ,z/,a_aé af Tand 26 Aivention :

The Juuﬁe ce Conseks % ordered .Za/:«ﬂu
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