Ch.3 Vector spaces

By: Rawan AlFares

A [ = [ E=T
mi_'-.'!ﬂlllll!ll!!F... =T

e e
Fﬂunuuum P [ e | e

STUDENTS-HUB.com Uploaded By: Rawan Fares



Vector spaces 3.1

j /)W,ot:r space N is azd aj e/umfs }oaeﬁu Ix)rl'h %L oOezzaﬁom o’? addibon and Scallor

Cls- f xev and & i Dc

TS S S
2 Gondrbiony .

74“Cbsgd_(ﬂd%5£@/n m/hP]lCan(on _
Tk 10 60 s2ds oy 13510
Cage f XxJG\/.‘-H/\m XA—E&JGU o el dilion . =

Als )(+‘1;>Hx . Yaué U

A2 s ()(H\ta = M/\«f%u\ _
A28 3 an eomerst OBV 7 Suchthaf ¥+0 =osx =% ,¥xeV . ©O=\ill%]
A4 ‘c/xev d -x6v Suchtaad Xix X =o. _slrL Vs

& = A X ﬂﬂO} )()\/6\./

Ay e (o<+6\x XX +BX . Jor each 2,8 Scalers and XE .

Ay 8- [xB)X = o< (&X) _
Agge 1 % = x. Pt B

Yo 3o (V,+, o)

Proof 8o ok « be Scalr and X =(ab) ‘3 (ol ,2=(e]) e R Yo S
Cls: < X = otlab) = (Ra, ub\(ﬁz , 1S Closed wdet SCalor mdplication. ) b\ ls
P ot LA

adl%m Xalor
icatn

Arg- Yy = (ab) + (e, d) mdlifli
U = (ou—c bad) = (c:cq\d-z—b)
= %—k X
/ \ / A
- Xx = ((a C - (a OE e/))

fs8e Xxo = (ab)+(os0) = laro,bro =(ab)=X , ¥xeV

) K”\—:O (mo\é@
A s vx.-CabE K , 3 -X o (ca,p)e R | (asb)r (-ab) = (o.0)
STUDENTS-HUB.com Uploaded By: Rawan Fares
g X (X+y) = ¢ L (ab)+(cd)| - Yu(\  bxd)
= - xc//(éb* ) = o (ay) + alod) =)




Apee (xap) X = (0(+J,83/c1}m = cx(mb)#— Blaoyb)
ﬁ = < (Bx) - x(BCq,b)\
=& (Ba ,85)
= &Rq /o(,E) )
= o<9(a Jb
) '
fos 14 - 1(a) = (1a_12) = (aib)
So ﬁf i3 awclr SPace
Q g‘ll i ° ' U acle .

min

3. /(/rnm = R ot Seb of all v WICMS w/% fea[ enbies under addikion

/md Scalor mudtiplicabon is a vechor Space..

()]

\{Thp‘&ef ons

S a veckor %0001/

G~ Al

(o F) () . £ (X
N -

mu&’pmaﬁon a/f /M(‘//Lms S CF+Q)(X\ — S0+ QCX\

n L '
OdP(X\ s Q@

veclor SPacte

oc\@ L: kﬂm& Al \)9'6‘ ¥

7‘ Dn -jg(ﬁ)_ CLX -l- .

X<n, ..0n FRZ

S a U&CJ‘D)’ SPaCf_’,

. ( deyree<n ) )qxx\n ,m\/u\ us\ *

lo—=3)y uw\eil T

ex. I%-jﬁ(x) - ax’+bx+co , a,bC

e‘&l

f o - GxXx b, ab eﬁ?

o

Nnor

L a,b ame ;‘n}egdls , b+o is/no‘f )n vector SPace

%-Q:{X:%

Counter ex s % - 2 €® . olaJT Kalor bk,

XX = J‘—Q_—-ar ZQ

not |Q. Z/={o, FLIR % is@ quedee spnce, . under uped addbion and
STUDE MY 5 Hbilsoirafisn__ Uploaded By: Rawan Fares

X Countor exampPle 9= ¥-9, o= 2

L OO i Lé ol Yschor Face.

e 4 &7
3 [



nO{/ O. \l:‘): J'\(X) 3 %03=§ s ? “+ . lons.
W Couter exs=_bez)=0, 9Retexex , HIE)= 9 X & S0
RIS
| R W\ Qe (o
NOT {0 vad Ooy) 24 e RE wadet usal adishon and Scalor muttiplcahon 15 nat @ vechr.
1. v:{(o,g\,.o)ggeﬁzg unden usued addibion . scalor mubliphcaton is o vetkorSpace.
Theorem

lel YV be a uechr space, thens-

(@ if Y-kq:?,.""mn g==X

m vV, Yvel

Xef 03~ ot+o = o

((')—\rO\U - oV
N 2
o+ OU = oV

OvtoU-oU=0U_oU
[

o+ O - o

o0V =

—_>
¥ ok (1) 8- X+ =0
T‘t‘&é—-?z?‘r‘?
Yo% xy = -X
A -
O4+M = =X
= —
oW = -X \
> X

ly= v

%PF (ﬂ) &= Uk knouu “l‘hag

‘ + - =0
N J/

U+ -y = o
Ve -vl - (.O
T - —
-Lv+ QY = O
LV 4+ V=0

"‘.\T: —Tf

STUDENTS-HUB.com Uploaded By: Rawan Fares




3.2 Subspace (G R
N\ T

(1) for am $,5. 655 | wb g 545,65

)?a/ 565 e ASR. . wehalle ASES.

Cond AOY) Jﬂl 8 o~

\ g"“%;—%w_’\'%l

2} 3\4—{-57,4—%2\ = (Sl‘f"s‘v_\-\-%:

3) VoS-

Reman K s-

M&&%@M&@p/ Hace.

L\OJ

EXs- lofS-§ (% :xefﬁg.is S i %wpﬁfw,a&l’ﬁz

(\)&:&QS -

@ l@/}&"“ ‘/\}‘\ ) %L:rf‘;? ) /{/011/1 Sl+g5 = XI"_'X? (/:S

o J

o 0
[v)

@ s.- | xles, weR _ Mow

d%l:“\x\ = xx,?e%

o) ° o)
S0 5 is__ & WQ,CE 9% Rz
Kemar K
if s e Subspace aJo/r/ Hen 0,65
%Pfa%{s‘ ld S s a Subgpace a/ll

Y //;)3 ¥ /UO_TQ %—

P 5#@’ )(6% , e [3)6% A @%}?\ %S@aw BRI AN Es
and Congidet K -o. \ ol TV ()dJ (5 A Y‘(xk(\\]g\qé!

XX =0 X ES

- >

\o\ orw SN L \ed

—-? = Ou (%% (j\/\ﬁ\m /2822 0R NE\D a\ ‘b(\ul
| poF subsputs. %f&&&;;i_

So. OvES
Qemazk s-
U s a Ueckr SPace, S CV b il Ou(/% Henr
BX. S=q (8)EIRE arb 215 is S a Subspace of R
Os+d , ee[o\,['VT b agxe

)N S G e

STUDENTS-HUB.COM, 2l M= s %0 Uploaded By: Rawan Fares

Ml'b rm7L Sub space. .




2XL.
= = = ary g = ) r% /K

DAY Y/ 0= | o o\)éS def(6)<0

o <}

cS df (D) = dR)- o .

MBE S  ddhR) Vo

Countor exs A=T1 o] , B_To ol , A=\ o7, deflsR)=) ao

o5 Lo 1J Lo 0]

So 5 idd not Subsla.ce. vechoy

EX.S i the et of 2l %mmgﬁ[c nan —mabricies, s S a Subspae a(ji R

e nywn A ( > o -F 2
Ss ‘{AGR g8 A s S(!jmm%fcf = %/461()1 s A :-/Z/j

L

O o

© S2d , blool, Afeo] , A=A

|

AT, B-g

-+

@ et 4.8 £,
f
[

B - AR

o

- A+ R &S

3) L} AES. el |

A AT
(cx./l)' )
_oAes

,/0/0(/) b 'S SJ)S/PM

STUDENTS-HUB.com Uploaded By: Rawan Fares




EX ¥ Ube a vechr, 5=33% . Ts o uechr sgace

D3¢ , oed —
@ le¥ 4,8 €S,
Az0, B=o JiB= o120 = 0 &S —
2) It 5,63, ond xeR
Sima, XSz 0% 0.0 0 &S . —

S0) R s o yeckor Shace.

\ 2 a9
BLSad (5)ER, %=2%§ , 18 sbspue 4 K.
02ed , er. | 5[6R e RS Q% ?
@ ok ARES °J \ Y |
A=T2n), e Can) | %
AR |
A+ B = rQD(":sz = Q(b\-\:b,’) 7 ~
by +b, brav, 65 /
L Er+Cy CGacy i
@ Yed 5,€3, and der
sL-T’aiKm’\ - o(\”%?‘z')\ T 2(x4) S
)

3
So S %wbsp&vce/oj) ﬁl :

Oyn
Ca o~

2

®) 2x
Ex. Q- %Aeﬁl ~ O_a.—-—-Qu,-()r Ts S subspace, aﬂjﬁl

Yif?.

q

g 9

V) Sli(’é , é:YLQ 3 —

= Yo\\\

Qg
L-au ow )

9 e} A B ES,

NzVa a) > BYb by |
L ol Lbe o
A—k@: \ Qb adb, ) | Gt é/gfwrli 76 S o
—Qax by aublnu.\\’ L —a b)) O by
=
3) (hks.6S, xR Huwr
2) = rCh‘ A, | = xS = Tdﬁ\ O(Qz’_\ &S e

92 O T Xa, R \\

N2
So,Sis %Sﬁqm%?ﬁ,\\/

\ X~

Z4

STU

DENTS-HUB.com

Uploaded By: Rawan Fares




EXx %:S \ e y 1 deq (P(:D\ 1S QN Z , XS > Subspice
\ = 0 — ’
dbg.:: 0, Q pCr) *‘Q"?dlﬁ SA Quo bm);:v\r
deg y$15) Lo\ by An &l
Q) S.é/d 063 . evan_G

deqg (PW) and deg (2.01)
U —

S Qv

2P, 90 €3,

P+9() € S

Camler X $-

PR - X+ &

g0 = X-X* &S.

X-I:/)L;/J— X/Y/i

?C*D-}f?(ﬂ =

- 2x &3

QA%MLW

So, S is net Subsgace

B S PRNE R e P =08 . 15 S o surpue of Ao

PV = Ao + QA x0e X'x Qs v

O(D =0

Pl) zacx O +azxA; =o

D S:I#Ié g

Dl 90, D ES,

8(ﬂ~o

SAYOIERN

Ayl &S
U |4

%(ﬂ%—%h: oxo =0 6D /

(3 lof g(;ﬁég, <& IR

O<QC7‘) = X.o
(@

—o0 6D o —

0]“) =0,
(0

20 . O s éwbs;ﬂac@ .

EX.S- A CRE TN -

?—Cx\-&CCx\ _c€ is SLJ%PCCC@ or nat 9

ex. %mm , PG 0 —Son (),

Q:cﬂv_o

) S4£3

Fc Tom o Jm/m L) Stk dral

O0*xo ==

fx\ led (o, qc*\rg

?f-“ " a“manecm}m Lo bl

QCﬂ-a—QOL\ = @\‘Cﬂ-\zg ) =o

k- EEDHAG =9 (D)
U r

leb 9(DES, <R,

q/({) > 9 Cﬂ + 30

(0(7,3“+ (xX9) = ou? (A~ ¢ 9 Cx)

_ (fdx %C*\\” + N Fa)
= 'w +m‘m+ 90 )f (#)

= o\fq ()= ‘L(x\)

STU

DENTS-HUB oty

%) 3‘1(7049(13

Uploaded.By R@\Man ares

= O x©

s &S

20, S is %S@@k ad// S’()()\




Null space of matrix g 5?}7{ Al Soldions ?/ -0,

lpfA QL«J.) e, amalii x

MO/IOFJ{/L/AW Jxeﬂ g X v aSddon to /4)( —'04

7JLAM)J_&M&MKH
d

) A(A) =&, since 3 -\ 81 o a Sldon Jo Ax o

—

o

=4

@leﬂﬁw@ﬁ/’(ﬁ)
/4)(-0 /4\4~n
(umé‘ A ,/4(>L+w\
/-I)LA-/]%/
= 04:0 = O.

@) lef xE ), xS R

A X:.O

XX XED NIA).

AlRX) - LA = ot.0

=0 [ —

éOz AZZ:AE )’s &bcgge/.g/ﬂ Rw
Vi

M@M&%ﬂ/};\a—l:
QA ) 2

K—"-;Qmo} ﬂ/LgoLu[Dﬂ/Sw(ﬂKeo- | c 1 J 3y
%olum,ﬁxe-o
~RR R, 1l QA -l | o \J— A -1 1 %2 Zeqdm;)/ Yariables-
K +Ry o -5 3 ooﬁ\o S5 2 o
> NIEELETS L = .
@) -2 | Q S 3 Q (@) -4 o «l?i’f S'r&e_/ oarab e
S
ok = Xy
‘_Lﬂ._X'QZO \(g—'(')
s
’5%1*‘3)(3 = O > Lo = ¢
\(\‘-PQYCE_‘%?"C'?(\A = O
’(i“\' X = S X.\;-—’Cl
=T
K = —«Xj
o |
o |
L=

Uploaded By: Rawan Fares

STUDES: uB.fé’




ex AV
\Ql o

ol Find I LA
]

_’pr\+ﬁ7 | T W e

_— | =

Ko—X , xo-B

m "X')—Q\(g"k‘X‘&em @ X\\—(‘ Xo AW,

= O
—i:X') =-—g(7(f‘B :X\;'—f-"( + QX ".D
X = o —f8
Y- | .2 |
g |
X
B

linear combination of vectors

W U, Ui Un BV, g Sum o \-Hm%srm
is Called a |inear Camb/ﬂayé‘an% du., Ve ovothn

AU+l Ve X ... 4 XnUa , Whete Q‘* ate. éC_a.éAg(

ex P o=\ 01, \:”Y%, , 3 =\ 3| e R
L=\ Lo L)

2) A lineaxt Combinakon.

Qun+ 30 =4 py = \* | T4 1] 25

2
Sle )2
AN

»

16 )

Solve . o U oY, otz Up o ;‘_7 %zf X, ol , Xy Syshem
o) N
- C )
“« ot s | V] Solve dnsgaterm. S i Consisband.
W) —Ar X <n, = z \(‘\_3 4 & {,
L_?"ml‘i - D<3 J _j )’w '/,/Ab

ot A et o] all bineart Combinations v v
= :SoQUp\-col.v\l-,_ + *Xnln , X4& Y.

=

s Called Stan 7’ U, Vs Un
STUDENTS-HUB.com

Uploaded By: Rawan Fares




SPan (\J. e )= T he “59)?L oé/ A lineax Combingbem aai Vie oo Ui
5?0/1 (\): . U\n\ = {O(;U«'*' oy Up + 4 onm\In ch & @g
Vi= (DUi% OUr + oup . otn s \NE SPan()-
L V2 i Span  Since
Uo= oU+r W 4+ ouz ~ -..oun
F (//é%,ﬂm(v, e Un) s N e L,
2 |1s O & SPan (b .v) ? -
() = OV xOVz4 --- OV S Oe%ﬁ@\(.lf\ e Un) — \ \
et v un &V, Yhen S0 (oo Un) is a Subspace of V. RN /

Proata- span (UUn) = § &Uyx dabe x R5up

-e +XnUn

. X %dws%

D) Span(,...u) +d

OP,SPM(U) " Q= OuxOv,xov;

QUL

D 1ef 5, 9.6 SPaw (1)

Si_ =M x Vet o AUn

Sr= ,Ba\)\‘ —I—J&\l‘z = e Buln

((><V\“( Bn) U 6

e D = (o&.—\-ﬁ) Uy - @("H-Q') Y Up

SVM (I/, ) l/m) .

DnNAD, = B x BNe+ oo Bl

@ ek S Spanlv,...Un) and & is SCalor

D= KNy A e Wt U3 oo AV
Aow KD = (K + ota e £ dqUs oo - - aln).
2 XU X A F+ - .. Ren Ui

=20 dhx_ . 2Un & %Pm/u,«—l/m) yi

BX.is PR =2+ UN_5Y a linet Combirafion o

,P,:f,)/)z Le X ok

RO = 1= X, f08) = \+ X,

,&( Solle POD —24YA-S 1" = X QD xR 200 + of .00

4362 = ot VR o, (1= %) g (1 X
PN S S S v L N (D) B = gk Xy e 72
§ ‘\ﬂol = = 0y 4+ Ky - 41
U = oy =K =K \@ /) -
S 17 . s
—5 - o 3) - =
Yoy o =L\
\ )

@

24X 5% = -5 1eXax ) + L(\ ﬁ,‘fljr/u—ﬁk\

STU

DENTS HUB.com

““Uploaded By: Rawan Fares

o Ao Spem Hhodd e Cansistant Yo be  Ninoot Combrrabyion.




D% o o Upo Uz e EV e Sod )\, Ve is as?amm? Sef 390( v,
i,)c %vﬁmk/u) se- Vr\) = .

/_—\ang ve Vi 2 linear COMbW?O?Lr@)O od/i Yoo Un -

S %fmg re U , Y eXdde SCalors ot oo n , Sb U =X Uik lUy .. xoum,

> 5[@{ anaq ue N, e %U%}m Uz A\ xdals x oo ofnln fo (Cansistan?.

W check i .. wnEVY s as_ﬂaning 33}9

7\

B g o (D[, vie[ Ve a spsdoa) R
~ \/\) i,

vi \o) \

X > q
I = ! i sudemn o)+ oKaVa+ g Y3 ::.( b\
. £ \¢
*3 is Consistan Jor all ab,C.

-

TSP, L S A DO D W
\I \ oJ U J 2

| | | qp\ (v ja ) L e |
\\ L @) b\ S o o -\ b_q\ — | o -l olcq
\ \ o) l OJ o -lo a—qj Loo—lb’q )
L
Is (o v 3 ’
ol . N r (7 n 3
Eh Is g U= [\, ve={ ), U= 3)6 a spuoim sel o) &0
L \\) \3) \'S/) d
S=( a a7 = e |1 eet| (x| 1]
\\2) 2) LiJ 3 s
\ \ (- q'\ Ry Y\ \ (‘0\ -Q\Qq_a-ng\ v 1{a
\ 1 2 31D > \lo x[vba | _—> \o L 2lba
\ 3 5 |¢C © 2y r-q\ Lo o o |QpxCxa
)
L Consisdond i} -2btCia =0

)

\_S in Consistant?’ [ /?Zj"‘\ |
Qb+rCra Z£o \
STUDENT&I:IL{B;S:@@QM(w,‘\,g Uploaded By: ﬁaéa%% Fares
|




W

EX ’b{(}. (D) = Fexely R =Ya3, P W2% a Sfanity ot for

<
Voo aXtd,x+a,
'3 2 >

A X4 0 X4 0a = O, Ipl (\)()Jr 02292,6)('\ 3 o3 pa [7‘3

A X Qo Xox O = b (o Ka)x oo [ Yxd) *+ Re (KT hta)

Q, /‘O<\‘ "\"0<3

Ao, = K\ ¥ 3X, t g@(?;

‘-\ o | @J —RxR, \\ o ( Ou—] »QQ,_;Q.J,\ Vo 1] Qg —\
\ \ | - Qs S Q | -2 Q.- S o -2 O, -a
\L_l 32 2 Q,Ej R, Lo 3 1\ ooy o ot a,-2a.+a,
C N
\%Com)‘sfm# -/a,/d/M
v
a,b,C.

EX. 1 96 =[\ ol S=]u 1], -l 1o]l i M%J_%du
L Lo lJ Loo\ LLo)\

\Q,M:\TQ ble B .

¢ d
Solve \a b =0L%\J;l. O(LY\( x Ky \o.l
\ cd l (VIS 0o L\ o
\ 7 ~ |\ J
\ o6 b o V‘X\A—D(o-'-\—o(g A ’Nl
Le o) L o3 % )
O(\» 0(\‘\'0(9‘;"0('?
‘OZ Ozr)_
C = K3
(4.': 031
V\ \ \ Q—\ \ \ \ a—\ K \ LU
\ o \ o '») S0 v o '») sl o o b
\O o\ e © o |\ c o o | c \
Ly 6 ol d Ls -1 -1]d-a o o -1l bad-a J
R R A
[¢) | o \o \
STUDENTS-HUB|cem | L ronsiedond) L. Uploaded By: Rawan Fares
0O o o \o«\—A/CL«tC\ 5, ot wilse O:'Fg inCo&stkcmig So ik mt 3!%2/7/907 Srﬁ'%f

R




| EXomQle8-

ek \)\aV?“ L as

(
. and  H=50arn LVN=,Vs

L3

Mote Va = Q\, -\

A Rasis \ <or the Subspace of R,

/ns

rSO\ b4 X = Ciui+CaV, +Ca \}o

= C\W+C U+ Cs (2\}1—\)\\

= QU xC V2 ¥ 26,11, = Ca

[C\ Cz\\h + (D.Cq X Cq\ 2.
\ -/

ya

(

R 2 S0 X Can be writlen a8 a

\Nneal Cambinabian 24 " and. Us

\-¢ i
4y, +3V; —0 ind 3 of
B,- 4 Va,v53
Q}-L-: ;\V” 33
Baz { V0,V

STU

DENTS-HUB.com

Uploaded By: Rawan Fares




Remark s-

inRa3~&,L= I\ , @2 = o | ,,e@-\ow
3 n Ylo|
Lo 0 Ry
-
ei=\| o | ( Coas() oo bad
JL—O\\S t'Hn QW f ‘BAQ‘/?‘% \Uls

(9:6&2A &:[’T

6L6@?-_u Ey ~ r"’_(
L

EX. F)YYJ “H/‘J/Wﬂn CQ. /87,) 12) [pl.

500/?(&,92\— O(.QA‘\'O(&—L A, O{QGQ@

/\
SPan Ce e )= 9 o | ) Lo\ ST £} 07 ) e
( o Ao} L) by

2 - ) D)
"\—e - (o) L
g 4 357
/c A )/ -.'lJ\} VWW
Ny /

STUDENTS-HUB.com Uploaded By: Rawan Fares




K ﬂvmm, Ax=b _, Az-o.

YP Ko is a %M‘o'n }?; )4)(:10. Mo] X (s 301011/—10\; I AXSO/"H/\L,)? X\+)<e

i5 Sl o AXzb

Aot Aty = oxb =b . Y

| om) 5o oo b, o af Mo fofon 4o XaxD o de i Sol ko AXz)
/ / 2’ \‘556] )‘P)AX: -

%Thpﬁnfm 9= b A be mian max if Yo is g patficalart sldicn to Ax-b (Ax b is

(onsﬁ’lml@ dun ¥ o a Sol do AX=b ;fﬁ Vz?(,,,]—? , 2 G MR

Zis a Sol P A’)(«C\

y@&ﬁf— EF Yo is o Sdudion do Ax-b

JMA}II'SQDI fo Ax=b

—_ /]V\uc )D ) A\&:‘.\)

Ny _ Ax-o
J

Al %) =0
<
Az - o
Z s Solu,‘%dn Yo A)X-‘:O.
z€ V).

2 =3 -Ae o V= 2
o Iv !

E:X /4‘4’\( , C = QQ—\-Q')’\‘OQ) as /OZW?W% a«/i%/

)(.‘ ¥a Yo = ate Hu Co»”z:%ﬁ

Nif WA =964, Mow %&M@ﬁ_@w

Ax=c is Consistant C ¢ s lineart Combination aé'ﬂ —> Axec is Comsdod).

05011&%0"1 Yo AK.’:C is*}fY?

A{é “TH/W_/ Q%(/V&O/j.k)r\ Q 9] a/h'&l 2 3 = Yo -\—%\)}_ LA

EEN(A)
%—~Y?‘]4—% = T°-7 ) 2 ol oma— Solu/é“a»\
AR A
s Ud)=Fof
d)_’s/uJ!Cm RZ

Q\) i F Mﬂ)) ;{5 %o‘? ?b’%\‘n P \\Qa\@»(ms\m

2 NS-AQ“TQJ 5> mJL JI o W)

AX=C , has ll'l(P/mJC/ Woﬂ

4= X2
dJd

STUDENTS-HUB.com Uploaded By: Rawan Fares




3.3 linear independence

\‘—\l \‘\ 5\, —X—; , \a ~X'L-\ ® ts Vo linear Comb ZJ/U, Us
i )| 2 @1s \, o e - v, Ug
B 1s V2

Can we. wiite  ope Mw a% a meJ_leamAan_@/ erwz ',l quurs

%ﬂ'l}p W oy + Ry =0

= NS
Zolo Yion — 2erto
b%’m. %l /k\ X ‘— *\ is a Solukon J-(\ AU xcky L xR3ly = &
S"r\} \' LU + OV, a— 209 =20
O\, ..:.OUo_-\-OVa =0 ) = oV, —2Us
Lg\a (\Slr ALY D) KOMIC’/PQD( 28 O(..\(Sﬂ rm)\o @ Ng = =L Ly +ol
051\;“ C)vl?() &/D Q}-\) ) \YQ - Y
G ) writlen @22 K one o \H/wm Can) be. wiidhun a5 linoar Comlbipod,
2 linear Soluboom aOA M. 7/1
N | 2000 VIl ouiedl (Sysdem ) ) sl d0 ¥
(Solb. ) )
GRS o) N ﬁ\m;x\ l
uRsy off&ssmm r\m ()\@96’)0)’2 ?@70505 Ar)f \ll\ (\)\)\\&

% JU:J: Uz ...\n&\J [F \H/Q gg%jf‘m QU XCUz . .+ Chlin =0
/ ., (G g »

7783 m{y ‘I’L\L, Zolo Sd\ W )

indep. el Zorto Sol. Jeponcbnt P ‘ '
S s S AR Liw de (9l Owe oS0 SR

o ==V Mo]eo,ono/lﬁ’/

CLZP JAN—Perto Sal. C/l Uy + Collz--- Gy = o

G B we g o o)

Py

STUDENTS-HUB.com Uploaded By: Rawan Fares




N
[K_
B
\N = l’\ , V2 = \1—\ L.T or L.D.
> L8}
Solve. Clie Cava = c
A K P ' PN

NN

v o) Cu . Was ion Zeto ;s
\Lr)_ 3 r)l (—0 . 00-\) T 20, and v, e bm@l’ 0’%\9‘
)
C% Romank s Scalor

BRRD =Yy =% . [T 1DY

2 a(,}!:ﬂ/wm Com b Witew as a (onsLmﬂnw&‘gk a/_%u thee.
- LT

methad (9

C\\)\“\"CZU\LEO
Ci( )+ c Y x) =0
C|)(7_—f— C;X*‘Cm)(-{- C, =

CICO e
G+l =z 0 (‘F
CL:O
22 RN T VI T VIS I T LT, LD
. SRS
COM+CN ¥ Cals =0
r_‘“o ‘fl ;]9‘@1’_ . 3 Yadna  ores
k\ \ 03 L° ° (- o, anla/wo%aﬁbo«
Cap=0 Z_ T _AnonJ Yo 2 (\embp u)fl-”M
Cr+0 =0 ab MM&ZJ’MJ‘H/&.
Cixo0x0 =0 sther Leihsra -

T heorbm -

SRV Uy, & fR then He pectors v va a0 \‘\,/)rLePWdW t%f
X = (\I \e - \r,\\ s non Sfl/)ﬁ/u{d)f < dJ0)) —o.
STUDENTS:=HUB.corf" Uploaded By: Rawan Fares

%% UI}V‘L .. Un H)ZP/D @ )(:\6 %)U%M




EX \)\ = V‘\‘-\ > \)'7 -—r \0—‘ U%: -\ ) \)"‘L_r 1 e ﬁz
\ \ 2.0 Z -2
L= L) ) :
X = Y\ S - aw%m o Aeperdmd , o
-1 o o ol _~Z
a0 M| N unbimelar o ndfrde? , 1) o
Y R Y
V) - (G W ) | \ S U T WY B}
—| O o 2 = [6) \ -2 o — | o L Q2 o = O _ > %”"%]L@L
\ 2 0 v 6 I | 3 o o 2 A , - //)
2 1\ 6 o -1_3 9 6 2 2 L~> &e(w@/mﬂ.
Pn -

Bl PO =A_9%+3_ Pl A+ x+8 BGD= x+x8x+7

— Cl\P\‘ (‘*L\A' Co_pal(“l\\ X Cqy 03 ()(} =0

G2 +2) ¥ G(arveya)r G (Krgead) _ o

CL'\"D\CL'\’(’Q\ - o

EC! 3 BCq 'i"'}Cg )

Vo) \\ PR \ L~ ) -
-2 L3l s \e B wW|—/—/3lo | 2]|—s| o | 2
2 2% 3 \o 9 4 Lo 1 = Oio')
&
hawine, _one.
le ako ke
Sv) :7L g in\«\‘ni-{—;
}um/)ar’foj s4.

STUDENTS-HUB.com Uploaded By: Rawan Fares




wornskian test

;3 P
We de‘,/fme, (Uo(nskfam oé/ $ L. as “H/\L %}wniﬁor\

wiﬁ(x),ﬁ.,(i)...Fn(t):\(ﬂ.—. 0 Lo ... k)
' DO G I ) WP A €3
“u\
ﬁﬁ-i‘
Pew o oo - .
nm

e eXist af least oneint  x€Tab] Such thad \WTE, .  b)to, Hun

y—. ()ﬂ Ym XS are- hnea)l:!g m@@ﬂﬂdenl

EX gl(i):é, p).()‘):: e‘:h ., OnNn (—00) 00)

wilEo, el | & ¢

e | - -1l - 2 Fo ;aa%%rmélm%@_m&q;

W #o > d&(?}#‘o N mn%)r%

Beo So T ndepwdm-} .

B Y«H\: X) S’L(’*) = YW % on ((7) o0).,

W = | X AInk ]| = 35 tn¥=Xlnt

STU

DENTS-HUB.com

Uploaded By: Rawan Fares




X L= Y, = YW on (o).
XX = ‘~\(m,~\‘<)(<o?
¥*, oghg) o
W= | X YA RAN .
Conb an (-\,1) . AN o\l =2y -
\ 21" (x)
(\\(lx))_-.V-ZU , ko =5
AR, o<h< 1\ = XN o =
) fosk Fatlb e
\ \ Y
Wl =0 5 X)) = o .
o ] N~ 7
> A ) 89,1 Mﬁ%
o/ -

o 1 Qiffrentiable .

Cgv“k CQ_VZ =O

C'\ ‘L’Lv\‘ CzX\’u\ =0

Bh. S D= S , [ D=8k on =T/
2J)
W= | BinX 2sin X
(o % QCos % = O

0= 8inX , LD = i)

—
lingzely defondent
Bin ce p 2 = QC

STU

DENTS-HUB.com

Uploaded By: Rawan Fares




n-\
& Sty spuca C L asb] }
P C 1)

D%’S‘ ]DA /,A - b GCW_)ra;b~( ” AD/VL'VL A")V] ]’—.E,--—LZM )—Qalgj b&’ g JI JMIC}‘;‘V\ il Condn Hif o

wll _Jjn-| Lo Fa0)

/ NN VR

\e ¢

o - - -
\‘)Wefnﬁkn‘ofn‘:, L,

i ‘ W
S, Fu Wen ks de pmdw/-

eh. \, %, X5 %
= (G
WL A2 f‘z (D=1 x x »£) /
1) \ 2 A 3 x’-/ — 2 :é‘/)( So, 1y 1, A% X2
/° ] o
- o ) [ Is \m 3
| | A

l

wld, S fWo]el e | - 1 to Timlpfa

%\" g’\--- ("m Gfe \'}V\ML([j )\V\Arbp twve C; | rc‘—\')ﬂj %\1—\

%@é@_mﬂ%wmiw@ wn Cleab].

¢ ‘;\)Ua‘& —12‘2)’6

ef. £ x| NG G |
| C O % x| )

2 W oo andduy T
\A}sz/ 7(} ()(]z =] 2.X 2[x\ \\ I Xs% %o,—t_thz =a
, T= ol LG -1l =0
» b ( -x*, g )(g\\oz I -
s PP YN T > el | I NPy
S /J;)'J \ S W

STU

|
DENT@M’U‘B com C-9% , 1¢peco?_ o 9 h&\lploalided ;ﬂ,y;sﬁ/avmmﬁares

¥7X o <X < I




Qemafk 1 g-

il N mE V, and ane
Combimhbn a‘!‘— *-Hnb O‘HAPJ( Ved—n S 'f Vi ... \In

S?an (\’l VO — SPQ() C\t‘_ AV ,) /@v
o

r..\k &.*:)

. \&" "}-\h - \IV\.?( s G SDO.nmnq S@" y()(' \} O/ld {\f \,V\Z 0% L'D\ \q“_

and” Vi Cam oo mh#m aSlinear. Combinaton of ~H/\e, otherts L, ~Yen ~1
§v,. vn,'S\s Q soa,nninq 5&) J,’w V.

O“HAP)I Ue(‘/l-nf I‘('\ and nnm .C Ny o \Un_qlle h‘n(’nﬂ} mdoﬂndm\-
& NE — it

P 7\ )

One woy lineatly  Tndspondeat
or” mm/% WW%A@&Mln—

N ) \ oV ng st . F

o if Svi_und s SPaming sef Jor v, Vawe U, ... e, veud wanning Sef T

o fp ?U, \h.;aflg l)ﬂ@ﬂ/?/g_ 0. rm(l Unel GV Yo i\),--- VV\,LM-H% e LD T

4MQ LD Hen (.Ul LD (F)
° i%\ U, - Vnb ate LD M tvi-—-vnd LT (¥)

o § fu_wSae Ly Yon Svooo vna? a1 (T)

N A L. V, \J V.o L
P - —~ — ] P A — LD F

STU




3.4 basis and diminsion

X A set o\" \)o_clar %\n-- w& s Called o basis \\'of‘ V \‘; rs

(@ TV e L’L

Ex. Ts ien,.o,z,e-_,,f @ basis v}’or‘ K

®Sfbﬁ?8.,&,es'§ ) e} v- \E}GW\J

A1+ 0o La+X3€3 T o, L 4+ X, ?14—0/5 % = 1—(
Lo \O | ) -Q)
| o o q7 N
o |\ 0 Jp\ > Coﬁsis’llal?'lL Jor aZZ a,b,,C
o o | C ‘6‘

%o ?@.I,ez;ea} is $(,Vcwm'rg1 SE’}‘ (;/ﬂvf fR?-

@ fe.egst incepndent.

O(.p/, + R b4 +O(3Q,3 =0

q

. oo
o1 0| N nnllo» has dhe Zoto $o|. = /)on%ingalak_—sh X\ =\#£o
0 0 | o, iks Independml—.

S0 €, ,,03% is lineatly T

 So, o, 0,653 are Passfor .

EX. Ts % v = " L Vo=
\ ) L

-—0
<
w
|
— ]
-G N

)
Q
S
S
£
2
§6\>
<
/0

© spaitg) sef ol ®

\JV:YQ—\G«\—;, 0<|\| -\-o(\O-Y-a-‘ana ::Yq
\vbf«) L. \J‘B LY L2

M o 2la] Rl TV on|a 7] 0 [\ o o] Q
1 o I—Zb—q”""_&olﬂ b-a
1 \CJ 2;421 Lo L -llc—q Lo 0 \|c-b
[s , a o ik an -
STU@ENMA@M Uploaded By: Rawan Fares
n’ r




\co‘L-T \ o

| V o} =777 " s |o\-2 > de:élm) =1 o noningulax
Lo ) 0o\ s
L ndepanclont
So g, ik Basss.
\ . ¢ ~3
E\L \}\ = : ) \)7_-—\ | ) \I%:YQ ) \m%is ‘)’o{" “{\
2 LS L9
Osaning |\ | 2 |« V2 fa ) R )
4 | 10 b\ TR s |0 o -2lb-a | > o 2 -3|c-da
> o) Q) RxR3 o -2 -3|c2a o o-2lc-a |

Ccm,,ls\m# > S0 yub its S’fhming, set.

@ L.T9
rl | ‘2.~ T\ \ ’2_7
L 1o _ %\0—7_3 deﬁ(/n:l:r)
\\_QO‘J Loo~?«‘ 501.’— LT/
oo it Basis _———
Ex T_S‘X Eun= r\ 0— C\a= TO \,— 2 Eza_ =r® (o) ) €= { o O—z
L Lo o, oo | Lo “ Lv o)\
©) sPan lef veu, vz | o b7
Ledd
o V1 ot Yo) (4 lon] +o o ol - Vo ®
lood  (eod Lo o ] \c o
o =0 |
Xo = b L
Ay= G \-—b Consiskant J:ef /4 a,bjo,cl
oAy =d )
] S0 S Ent ] P R
(L)) . 1°
STUDENTS-HUB.com Uploaded By: Rawan Fares

O(.‘ El‘l‘ x A B x 0{3 Ba 4Ry Bra = O




AR\ X5 - r o (@) (
AR 0(11 - \v o éJ
L J
I KX = Xy =Xz =Xy = O, o) l’)o/)%;‘n(?u/(a;(,.
So ik L.T
So ik Basks.
c 2

O = axz»f bAXC

(© SPan

0(|‘ ?g(*\ A+ Ko ?7()() “\’0{3‘03 (‘1.) = ?CY\\'

o, (Xt ot (A4) ot (@ = QX £ bX A C

ol =0 9 Y 2 1| :
oG+, =0 6 | S S ) s o L | > (o@is:}_@??L} Soiks
%y oy 4y = C ) L oo o o L SPon Be.

® LT1°

o(.‘( f‘+x+\)+ oo Xal) A X3 (2\, =0

X =0 7 \ 2 A (W
A+ ka= O L 1l o > lo | | - NoN Sindular
0<\-’(°<9-\-9-0<—3 =0 ] o 0o 6 o | a’d/ 0/]!/! \H/‘L_/

%e70 s
3

Sosts Pasis 2v. ’leap
Theolem @-

0 if tu .. untis a spopnmg,se} Jor‘\/ Y amm Collection ﬁ/ more Ynan n vedus
in \V qre L(\ 4

{
\)’(OHQGJ'I'{V\ 70()1; W wk%‘. k>n S fU..:,L ﬁ

Ex.‘i\\;‘zikﬂ vl_Y’* VIR T O A LT -

L)’ AN AN

STU

%MMLL:@_WMQ sef ‘dlu/ fi.
DENTS-HUB-com— ¢ Uploaded By: Rawan Fares

3 VelChkrs

V72, Wy —> M veckors 73 ) So ?U:)Uz,. Ug,Vng L.D.

‘i 9 y)
—J



EX. {\Jﬁ Ul vy = L, vy ( LDor LT fr® N
1) S 2 ) '
3 vechors —> ™2y D. ‘{ we_Viawe_ o check .
T.

A+ ooVt A Vg =0

2 -] R+ R, LR S Loa
) o oty | tReRs s |lo -1 Y %babi'em 'S
2 0 2 —&R\-}QB Lo -4 M o 6 0 has  yin Zero Sol.
So, ik L.D
Renur K $ -
iV nas o bosic 4vve . . Un% ond fu..u, we ome. L. T, Shen kg
Theotem 8- ‘
i“‘ ? W) V2 Uv‘\? ba \/
n=m
E{Q%LZI Assume Tt 0, —Ung iy Basis S'Panmg ond LT
2(41, , We ... x&m% is Basie S 3&1};’/13 and LT
Bince. Uiy e, eme Und ale 524112137 and §w, ,we, . umS ore LT so|l m& n

B R, dm (R = 2

N

= '
since $e 5,035 is a basisy

Y. dim(R) - 3

ba“%"“,‘.'?.\" -2 |\\)pr\1 (S\SU 2

0o W) elementa) sSos

Yploaded By: Rawan Fares



x 1} VL%t vas wo busis e 5a4 dim (1) = o0

¥| exampols Jor Vedor space Ynad dor} omse Basis,
7J._‘mcjﬂaCe_C_£Q.bl__9_CLnL¥am#;n on closenl  merval.
2. he space P all pd!? % all d%%,(@& dey 7o)

2| dim(®) =4

\ 2L | \' Q.—‘CQ-L ‘ Q P N | l‘ Q\ -'l I
S\ 6 2 S lo V3] 2iBs o) )3
o 21 1-RaQy 6 -2 30O oo 16
Xu\-—o(
) CEEY 23
N:—_ Xg—lel‘ = “4&—3&: —qo(
A = =t Xg=Xy = \BX—Bx X WA
AR = R[5, 2eRE
Iy \
J
S\o, [ _‘;\ is s‘mnm‘v% Sef ”A/ M), R elemend 1Y
1= i 3 R

STU Uploaded

ME LT s s olomfos , Jim(WW) - |

. Rawap fares




EX. S>:Y [axb "\ | QBCG@? is o Subspace uA ‘-R

\Q»\’\D\-C}

Yind Bosis and  dim(s)

N
<

L.T or LD?

o’l

=

|
|

\
e, M =9
\/‘ [ I'J

W
O

. Q b]SI'S -v)u('g 1.) %\),’) 01’)01;%

&im ( S} = 25

oz a basis Yor V]

olwn )’

éo MAg/ f—arm/ Dasis ‘m( \

£ N\

% 0 .X.S?’ ‘Vn‘-‘("-\; \I‘,z( ?\ B
3/ )

din (R )= 3

x 2 \f&/‘v(s.

\—\\\

2 o H —QQ\*Qz - o

A =!=O S0 L. T o~

’3@\*?3/ Y

3 |\ o

s .

STU

DENTS-HUB.com

Uploaded By: Rawan Fares




T heoror? $-
LoiF Vs o veckr SPace , dim(W=p>o .

| L. no ser of Fewer Ynom v vechfs Can spanV
k;'.gr 3\\!.,\1, . \r;._Z‘ eV, Ran .Y Vo, oo, Ve s net SPan Set I’a{ \.
d. 3 ) ) Qi ed o
basts -
? ; i W) —- W
Yo a ‘easis
(2, vem () ) (03 s
Bhoou= {2\ Voo (5 ) ve=l 6 ), S =Fan(Vph,Vs) . Find a lasis :
\"5) \\‘) q/ S,Su‘,p}ba.ﬁf__ﬂ_@i
dm(s)= >.

STUDENTS-HUB.com

Uploaded By: Rawan Fares




