T

lopic
gPO\Aninj/ \i(\em( U\Me/\z\&um/
\O”\SCS //




D\w 3 ToPlC — O

'1:,\(4.24)61\34114&/

L\/\CO\(’ -

own ’)’D CLQV&\OP >
WQ re 9 _9 COO(O“AA-‘_Q

spaCes-

vl do.

5 Hhen cooco\'\nm'\{ Sys‘k’M
N

M
J

WV
| +wo other o x<S



Degﬁ Le+ \/ Le ~ VecthC Space @

over Q ‘(;I('llel« :'I-—_.

T be In \/.
| et V\)\/W > Vo e . 1S
@Tke, 5pan mC V‘)VL)") n
defned to be The s

— })
Span(gv)\/&) s N

— {C V|+C2VL+ -t Ca V










E,X: LC+ \/\ (RZ
3 - and = R
LC* v':<')07 and \4/L=<0/l7. @

C,,C€ (R}

= 7}): gC,V, +C, Vs

f,iC <, 0+ ¢, <% |7 kCUCZé \R}

541,077 = o0
_ L5

(o The Spa s& Vv, Ve






::5 <0/0> LA S()o\r\({\?j)\—;&%)

] )
L
‘/-T’J -
V,
P

O




\/\fe \r\oule,

Span (%\f. )jIL})
- {C,<l)0>+-(:&<oj ,>I C.,C E (@}

_ E<c1)0>+(0, oy | c,C e R
— €<CUCZ7 \ C')Caé \R}

= Rl;\/
SD = (I, o>) \IL <O)|>



Ex: Let V=R ad F=R @
|t V=217 )T/z,: =1, 17

L@(’g \\Ssr Some \/e_c‘\wr i(\ S(-’O\m <{\-7|)§7L§)







| o4 solue
<Y;':7> = ¢, -\6/| + C,

This becomes

-
Vo -

<>< tj>: C, < 7 Feacy ’

\l\)\/\?c,\,\ Ve Lomes

<7<)\9> - <2C‘ )

C\7+ <—C2)CL7










/l'\eore/vu Le+ \/ be a vectrr @

o\/e,r o feld —

Seace ’) 3 o \/
e .
et VI)LJ Jvn T/D -
\ )\/z,) So we
ﬂ\er\ Span (i . V. T e
¢ o Cubspace {oF V ¥
p\\c_\cf/\j 50’:2
an
/\J ing hai
\/ LSeom
Span (f\"/’,ﬂ/LJ'C/BD

ﬂ

.—3
100 V; +, + TV,
®
—a

) ® N —
- -










E)(o Le,‘l’ \/:“%3 - F:YR @

o
—_—

,_'*
\_E;\' \f(:< \, 1y i?/ _\;L:: <))o/ l>/
~) H

A(a Fhese ve e

O¢ \\‘/\Qo\r‘j

Cons(der ‘he €c+\fo\+(‘an
- - - —
C\\[\'\’ C, \[L'l'CjV;’ O

’H\'\S \oecome,s
C <])\)\>'\’C‘Z<,/Dj\> +C3<\)"§)
|



‘/\/6’, ;\o\c)\

<C 4+ Co¥% C’Sj Ci+ = ngc +C2+C3> <
N~

T 1
|

0>

q, —
C, +30 = O
c .+ C, +Cz — O
L

( o %3)|0
-Rit ks
O | o &3 Rz \o O O
—R?__)\? T T
2 - 0 l_l/g o)
o o ©O O

O O



®© Cy,C QAre ,eaok;fjj

Gl ® vouniables. \
c, s free vaaiable

_?[;_CZ'_CB @
CL-:; I/BCE @
IO = °
Set 3= XL
ses = E L
@gwes & ~ :,<‘é—ﬁ>’ -3
C‘:“CL

SOIU-HQM are . ]
— _\

C_1: ’B’t where £ Can

(
c,= 7L Le oy real
ﬁ Y\UM\oer

————

C.5:




Tl’\US ‘H’\C Sold’HU/\s ’l—b
b €D

5 -
TRY +CLVL+C§ V3 = 0




Exi Lex V=R ad F=R
let v, = 1,07 and V.= ZO/ 7

-
Af‘e/ V', Vo l{r\e |
, o\r(j |AW\M
o lineecly daptn & !

«H«\z_ e%"m\‘hor\

CQAS((}\Q(
4 ¥ -
N T c, Vo= U
T\f\'\e hecome>
C 41)07'\' (37,40/l7 - <O/D>

@)



T]’\\’S/ e only se luhon To
|7 = £0,07 @
)

C(<\/O>+ CZ<OJ

L_’-/,'
c Nt Vo= 7
Y c, \,= O

'\S C,= C,= O .
- ~7
/\\w;, \;|:<|}o>/ V, = 0, W
'\(\WM




| et 3\:\
= |+ X
2
Vs |4+ X+ X

C‘\/\‘\’Cz\/b - —

Tt ~H\ere/ \$ 0(\\'3 one 5oLV
Then Vt)VL/\IJ e LN EAS

Tf 4hoe s of <

ly

S \\)f‘nur\S ’\—lr\ej

ona i (\Cackj WM









\/\fﬁ’, Wl“ Now Cleate ‘H\Q (dea of @

Coordinake system o
T+s (a\\leot o~ bas (S. Vectes  Space
DC’F% L@‘i’ \/ L.)@ e VecTor Space
Leld T
be (n \/'

ovec &
S5 D 3
Le’\' V, J\/?,)"') \/f\
Y - —)
S oy Hrak \/l,\/w...)\/n oL O

W e
b s tS for \/ \
B
@ Ve )Vﬂ span \{
(l(\c\
@Gl )?,2,) J~\—/n re l\c\emr\v ic\&wwddw\tt

///
\'\r So "\’\«0\"( every
Le er"'ﬁf\ I
. -
oot CaVa












Wif 9ives (C‘A"CL:D 9
=2 |@

@Ej{\le( C,:*C&:’O:U-
LY
’}'\) C.\l +’C V.= O

Thos, the Of\h_'] 50‘
= (- «7
crh

s €,=C2=0. 50 \{\ 42 (>

O l(AQQr\\j \{\dQJVCI\(UN\‘( ano\ %US
beasis toc R



\/\h\\ Q\\QO \/\a\,\/e

E(/\(\€\,0\\':\°r\4'._ P\f\j '\’\/\(o \oG\SCS 1(‘1)( \/
\'\(Adq, 3(\,\9. camné V\\)JV\\Q(T' O‘(: elémec/\'\'g
RA %’\/\ﬂ, \OQS\§

\Ne, }{‘\)JAJ\ ’\'\No Lbases .
4 Shn&txro\
\oaS\s :\3\::(— . <\/ 073<O)\7 ‘F\:qsnlks
bosis % 2 2,07 -1\ 7
\S ‘\’\AA'\'

S\I\Ce W e \/e ,\c)\ N
“.—
L Veckols in \Y, %\Ie(j RS

"
I\ Navx 2z \/QC)VQCS LA l



DC[;Z | et \
— = \Oe N \/ac,Jn
o held . ’ @

A \00\3 \S

Space pver

:E(; Yhere e ¥ \S¥s
== -
Lol N ’(:"( \[ l/\);’\'n n

Vl JVL)

\(c(/\Q(é ) _\’\\Qf‘ we ™ +V\o\+

\/ \S l\r{,\'\kre, d\me«\sio sl o\nd\

+\c\e W O’P \/ \ S N

' Sy e

WG \/\lr;\-& A\M (\”:{\ peope
\Nfﬂ-e
de(\)\:r\







@NM e show Fhat @

__\ _)( \/3 X 3 ll/\u()j

2_ 0O l+O><+O><

C\‘\+C2'X+f3>< -
" T T jj

So, ¢;=0, C?—:D)C3:O'

A\
_—-C_z"‘b \§ \"/\Q. ° 3 -
(_\/|+C Vv,‘\’c \/3" O

S(Ace C|-';

§@\u>ﬁﬁx\ ’\-\/)

—Y

we ¥row Vi, N, Y o lines® g



e \'\, SL\Own —H/\ "'
We hove shoun Fhat e
V=1, V2= X, =X

{s x lbas\S 'F'bf Pz ‘

T\’\ﬁ/ ?2 \S %ﬂ:k’dime“STonal
A X (PZ\: ‘%

——— —
e ———

——



\SPCC(O\\ EXﬁmpla\:

W /
Tl“e/ 'l'f'\me\, sector space S +Hhe
Vectsr Space V = {8} ver &
’F\Glé F' SO) \/ :)\)ﬂ— has

0N \/e,c,\‘w-

Tl’\e(e/ S Nho \ao\s\'§ ’Fnr ‘HMS

Jecter space.







N
2. V(:<\) 07 , V2o <OJ 7
— —
5 v,:<\JDJO>J VZ_:<OJ\)0> V3:<O)°)\>
t,& \7':<\)0/ 0107 ) N, = 0,),9 o>
._4
- .= <870 2, 7
v,= <00, o7 5 Y T
- ®
(v
6 @
o , 0
Z ‘ ‘






Skundond  basis for (s

N

o | 1

AL, X B
2 |1, %, X

ﬁg 1)><)><?)X3
U ’LJXJXZ/XSJX%




&)

’ﬂ\eorem‘l Le/%— \/ be o ‘g(\ﬂr&—

Aimensional Jechol Space ovecl

o held Fowdh dim (V) =N




EX: LQ{_ \/:“{3 F:@

%

WC \<V\o\,1 'H\(L S\'Z/\ncko\r‘al \o&S\S ')CD/
\S <Ioo7 <0\o7 <0, 0)l>
‘n Theorem

So, dim (IRE) =3 6_—( %
.

et =<, W

fY\/Z N
\/\[e \/\0\\;6’ Z \/e,c,‘\‘\)fs \—Hatorecv\ 0N
a0e
\(\ o~ g OK\MC-V\,SlO(\&»\ 14 page H B
5pace. Siaw 2 <3, j——) )
W,

) W
'ere, pce YIoUS —\’L{‘?rem) )
. _

3/0 S )
/A(lso they acen't L as\§ S
AnYy \”0\(\5 '\:\)( % mug'\' have

Lt B

| 3 vectrrs in



= 3%

W, = 1+ _‘SXZ
w,= X

Ny~ ng

Wy = & 2

i £X
VR E R AR

Wy,

-Cli{Y\QY\S(ona\
have b Veehs (n Q& Lf e
e ho Hus the p(e—vauuia
(’,C)ﬂr Space, S5 'l_/?) e 2,
\I hak T\h )""1/)\’\&) 4 J
SnY S |
OV\Z |inearly dJZ/pe,r\cLen‘Y‘ o __&
EA\SG _H’\C—"J af€ Mot o ocscs 2 .






X Let V=P and F=IR.
e know ek dim (R)=2

L et
-
v = 1
V.= 14X

N 2
V= 1+ X X )
et 1, 14X, TXHX
daont -

\/\/C Saw eO\rl(rC/

UL \(Aamdﬂ indepen

| A
Sy e  hewve 2 |jaeocly " daptanolens
\n(C , ]
h ] 7 5 - dimen S‘toqal SpPac
Yec/ S La e

v 10US
\//’ sz 1AY\\»N\ +\4L p/e JJ
fhaet

Wwe I now L

1 1rx, 14+ % +X
)

%(N\ (A ‘OMS(( fRDr \/: FZ .

(49



H(’_re, s the @oiz\{’ of o
. O‘V\/\j
. @

(oordine

Lr Ejidcg G

S pace gyer o Leld
- —7
\/()\IL) ee) YN \ae_ /N basS\S ’§‘Dr \/
—
/D\en Cﬁ(\/ﬁf\ anv V&c.’\"’f oo \a \/
‘H\ere, Qx\S\’ U(\\O,\,\)e, SCa\cArS
C‘)C.L) S5 Cna ’('\TVM F VJ\/\QI‘Q
- — —
C \/\’\’ Cz\[zf\"’ & '\’Cn\[n













DBQ | et \[ be a vectse
Space. o\/e( o %eé =

Le+ v‘ ) \[?/J ) V be o Losis
I‘F we ":IX Lt Ofd()(-'n7 o _’_L\
\00\§|5 +Le/\ we C-’A“ "H/\(S AN

g cdered basts _

Weite F [\Il )\/2) ]

‘I’b cle,no\-e 0N OrOLQ/\LA\ \ocr 1S

B s the name We .
¥ C
G-\\/Qn B \/’) we Caan —\3/
- = ° -\' C N
;4: C\V|+CZVL+ "
| g Ve




The conshunts €562 € are @
~ |

CO\\\GCL ‘\’\'\L Comrchr\i-\—cg O’C F;<

L 4 the ocdrg

wijr\r\ (eseec Leasis ]%

[;}F = <C‘) Czyore)
ofr <\

CZ
[%3,= | :

c



C [,\Q\Ag&)\






A‘Sp Hroen l‘«ﬂ’ week e caw @
B.{2,I7T= . YA












\(QCP;(\:] ¥ = l:l) 14x, 14 X+)<L])

£ oyou Ko A0 e
[\73 g:<’l)2)—3>) W\,\m+ =
W e Inave ‘HMA_ )
> p (14x) 73 (1K
W = "’,1 (15—\— <2_

_ 72— 5%







A L
LC{’S how) checlk )\\(\QO\( fr\oLafeA,.oLw@_ @

COAQ{Ae(
(°25+C3(?§)+cq(2\")=<§;’)

\ ©
c(sa)re e

Thic becomes C - y
<, )4 (& z){cgo)%ocq):@:)

O ©

T]/\‘)S C\’ O)C.?_'-' O) Cg:O) C‘_(:O

/

S\C\UL we Gr\\uj (Jo“\’ onC@ §ODOLU%DZO

’H\& Jehss (00 )/(0\

0@ \i(\co\r\\j \:\M&AM;Q (M

@fj er\cl @) ) ( )/Q(o)/ 0\)

AN & Lests ’F‘D Mz) 0&(\(1 0\(”\( Z,a)
=Y @































(Hw # — Pack 2 Gd

@OJ T, dW 6 we showed
_lkgaf\éx F;[K Or\ot

JAN
S
o (T
o
N/
o
e
N




| otls Bad o basis o W, (3D
SupposSe Cab,c7 s in W,

Thea, b=o+<-




COASYOLer < >
= 0, 0,0
c 1,07 ve, Ko, 17 = ST
.4
O
Tlf‘ié \oe_COMeS ) <O)O)0>

) A——
| <, -0 |<—
TI/\\S ledeS 4\+Cz=O
C, =
| CGzo <

TL@ Dn\_j Solu’h'tm 'S C:CZZO
Ths means <an 07 L0, ,\7

e ((A@C\(l:] i/\CLOJf‘QA’\a: K‘



/ﬂ,\dS) <IJIJO>/ o, 1,17 @

'P“('N\ o basis —@or W. N
Th fore +he dimension mc :
ece J lOOtS‘S] .

T Le clmerts

\ = \Rg q/dimenﬁ\‘of\ 3

=

—_—

~ w

V\) Qf—d;mQ(\S"]'O(\ 2

[ —
—




Mmeans - lhas & basis
TL\@orcM‘. o F Baite s12¢€
o e _
L€+ \/ be o ’F"n'\Jre—C}\iN\e_(\Sfvo\\
Ve,c"*or space over & ‘(\ﬂ'c\cl F
LE’/\' \W Le o subspac? o £ V.
ﬂer\ P




