N A ——

12 Cious Bemipabion

4 Matriceg

M

I Z) a //gg can  be [P[@Jévt't"ecf OW\*L)L..:C b £O

%MWL—Q?%
Gira l/l/( [ ,
Al g

\\ iV\ ao\ Q .(u\() .
J}f\ Su Frarion .




C5 lve () 2(\ ﬁ/qeéra/m//q

wl  can wr\i—e eqno QO as
2% % -

éus\'QMé d| ﬁ‘?uaha\ns

theye aye +uu0 s*\'rou&‘/& \ines ; 3 Q Lq , Then
/7 /;é L, £ L ln/‘ense,cl" {xacHu at one
ﬂ’en Hume IS A (ANIQue

@it 1 2],
& f E
; solutionm |

1 @l‘l‘g L, Z L, oye ’Do\m“ﬁ( Thew  Abeye 1s - Mo selaloam:

¢X. solve Heo \in eay ea,

flE)oiV\‘\’
So u,h(fr\

?
Qye cOmceé/en‘f lheﬂ ore Vf\‘\vu\‘ﬂ mMan y

n

>~3>¢

X/

<
03

> 1y
\ Iy
s

-
\

:

- . . )
JhYe VS A pnigue s;oluhm

(2 y )
\3/ 3/




1\

£X. Sol\le ‘H,\L

X +
\inea,r (c{) 3

W
C‘%—i-%j—z&

—

P Gaunss Elimin akion

C\ U&é a nss E//rﬂ//m,%lcn’) fo ,;Sés'ue “)LLO. Sc_\s\‘QM ;ﬂl‘ \meav

L7,
( -
X4+ 8 X, g ®
,’Zy -‘/"’X,_ £
éh*_ write Hw amr&omem\'to\ Moty =-’F eqm@ (@)
-\ < LA
2 | -y

s =) : wﬁ\/\/ow i Ele""e\'\\\q\—m Roow
7/(1 2" 7 panformtiong  Cemuevt- |¥ tn“‘o

o »?7 qj ﬂaw-f'?«/te/on FWM»
/ 5" o 4 -
o / 3([1'?1—9’2}
~ 7 B ‘
/ a 2.5 2-5(3 )
o : 2 ( Pcld
! e ot Ry=d K =Ry

7,7;7‘5 S ﬂe }ZOCU*ECAC/‘OYI yZ/WM
Mgs'—g 2 )(1/:3




@Sélue the Sdﬁ(’w\ Pf /iz/\eafv —Q7uQ7l;7>|,
X- 24 +2 =4 /
2x ~By+ Bz . 1
“bix +35 - /S22 =29 .
4 =2 1 u )3 \ b { -3 T
2 -8 8 -2l l0 -2 g4 -0l Do -2 ¢ ~\o|f
‘. 63 -y _q 6 3 ¢ 9 {‘9 ST -2 2
i } ’,_, -3 ] Y "y -3 { | -\\ -3 \ Y
! =1 | B | =% e L= la \ =3 5 i ] e =% %
1 QIS 22 O Q gg -5 o g | -3
47 - L -
<
. Lo -8 /97 L Q Q .91
2 1oL -2 § | 5la o ~H,\
0.0 @® -7 O - N J\ o~
\ =% \ ST Cl/\ec,k(
& - T -fk §
- JaN o -\ iJ
Meewvsing Bac i 5u555fuh‘an_,we com /gfnc/ $hee
vatre °7€ ’(/{/ Z S N
e SN S I - R
(z=-2¢ = gz Tv 3z | X=4-2+3y
N = Sv(-6) | X=Y4+2 -5
(—Q:—__\T & (—-}
WV =
X

% = J




ﬂﬂﬁzx Propwhej s
@ Atb = R4/ compmulative low for Addtion
éh) A +(b +C) 2 [ﬁ¢5‘+(‘ Associa fefée Loew ,ér QC/Q///on
(C) /L)(ﬁc) {ﬁ 8) C AAsseciative Lo llew- ma l#/bl; Cate
/\/07‘€° In ma?‘nx AB £ B -7@ ‘ '

fb,l.l@mx/f/é’r /4[103251%—{‘12

3 L % o

1 g - 5 ,
Al - BA= > )
// Y / =% o k
AR £ B4 |
Zevo Matryix 1 c/enoi‘ccf by O Xgm' ol 1
ro 6 . M B e
DS W R T |
pd &1 X3 4
—© 3 s N

\‘é‘e“\;&j Ma‘.’rix an___ /) Xn mafr:‘)z w)HL ones on

the main diagonal 2 gere else wher
T J

A '\\r) '\\
ERR

lnvér)'l,’)le (V\O 5|quar> 10 /“6 ’BH I ,ﬂwn .g 1S

ms/?)’f/[v’p
~ _
LK. . - = S‘“ 0 B—Yg ‘5‘\




7Zear&ﬂ [qu

/ﬂvevse

——

In +£z matrix

fiel® P
¢ d

is '\{\VQYFlE\e |ﬁ]’ 0(6’~

—_—

I hen

fl\z //;rmu/a /S

{
.-, ‘
ey e —————
po

ad-bc

1 ©

H\{ invevrse

’i C?: l:nci

2]

(b) R=| !

(o) A-[6
v =

o

1)
2 J

Lz -€ 3

©)(2) -(£)0) = 12-v = 3

L @

-)

\ [2 '] (Y

77 =

7 |7 ¢

) L'% ¢/

(b)

L“)(‘é) '(3)(7—) = 5—6 - O

e,

UJEV\S R(sw O\“oeya‘h% f\uc\ the invevse

t

N

-3

L

-+

\Nﬂ£€

[plz} -

con

5 R,2R,




'\

X_23R

Q.—L\
N

Using

anu op eration fir\d /44

~x.

S

ﬁ'l )
40 109=0qg4q -
0 )
< - O — &
0 o~ _
- O - o ~ 1 <9
_ — ‘ / o ' fo
™)
D 2 I ) D — -
s i o) A
L ~ -
ol AL =T n - o
— Y — 5 ~|.. 9 o 9 9
\
o S
L) ~ Qs OZA
=) . \ - v/
1 nLu V
B9 | | |
=
< | 9 i) :
— E o X
Q& P
X

5N

-|L!
IS

(

Rq —) QL '3K1.

L

J
4 R“l "“K’)




( VYo 14 19 )
‘r \\ = n =5 %
E L —
‘ \\_O o \\‘“S

“hesrem 162

/:/ A ) invﬁ/lll'[plf L Xn mﬁJ(rI"X ’—l’l\en J{UY‘ ea(J,L ]
n+/ maeri)( ’b ’f\bu. SS‘\—eW\ ‘e\or eaclh A A\ M&Ln')\ .=
b’, The Syshem “4- l'?ua.HW A w =z b #a) Q)(Qc“"(:j{ ‘

one  Solution )(‘c A 'b
" ‘,éx, fmp/ ‘/’A( So/u,/"l‘OV] o’# &qs’”CM oﬂa ")near 29 .
! VS, N4 A X + 3&, < | 7 |
~ 2y + S § 3
we _Ccon  writ (A\_:\ u, Y % by &)
RPN 2 5 Vo v |










&y Q),{r'u labe Al ; o Z |\ o |
Y Z N

ﬂem'em 2.2-5 // A is a 59 coure maﬂlTl)(
LufH\ tue ﬂmnnna{ RMS o< two
Oropa’hm’la\ cs[uwn’\é "\“'\v\Q,V\

‘A H A) =0 Yo

-
2N

L I
0 4 o3 ¢
/
%

A

e

w

=

| EN ~ 1 L\\ *
° T <)
nb!':' ‘“‘ Z,\

@ Fva\u\a ’me ’\’\/\L A&\'Q‘(W\'\V\O.\'Q \Ot"; QDL«J Re Am(_jr.}om‘.ﬁ

!Y\ +l\|5 e Canvcf‘,' ("M d&kef'f\'\u’\ﬂw*' into um\aﬁw
*kr\cw\c.u\m W\O:\‘T\X \/Sn& R@w er?em&\ov\ [




)

Common 3

take

A=

[o

LY =
- —

o- 2R

K1 — R

=

/)R—) =

Ka =1

I\-D

X

&>

-

s5)

=) (-

=S8N 14

= (=2 )4

e

kv/ N~

-

165

0




Theorem — 2.3.%

/q Scl?ua)’P ma‘ffj)( ﬂ iz ;n\/eflta!ale

g M A 40

/)
SI——— . / &
[heoYem /]‘l A Z & a Scifuowe WMarrix a);r
e Sawe Sire ‘

tan e (A - det(R) dek(e

CY (e I - i e

—-hnfmr QQUCLHO'YI g n (AV\ NoWNg Sch&

Hhak o\e‘r(h\ + 0,

:tldéld ﬂdg S‘fjgtgm F\_[AS Q “ﬂique_—’i
Soluh  Fhy colubions s

\U.—‘\‘lO’V\ /
(deb ) def(a) deiif® |
Y det (R) clet-(R) det(n) |
p/lm/p = / bl 4 Q(} l [ Q b 4 4
s AL /- l b ’ ! 55
2 A Ay, L @ b, g 3
by A3 Ay Ay by a.g
A iﬁu Qi (l}, i
3z fay an b
L. o h . /




-Uqu cramecs Rule 4o solve

‘)(‘\ T + 2;\3 :é

=X A FOAR 5

3 Y, 4+ Y. = 8

Al | \1\\ T A " &
™ a5 vl =
A=}l-3 4 & A=l so
_ " o ¥ o
& a S
3 Fd 29 F i
A;n..': ‘3 26 6 \ Aqi— g
[N ] - / IJJ =
o o) il \ =\

L i) | ) i |
det(n) - 44 deHA) - -wo
C}e+(~ﬁl} . 71 d0+(ﬂ \— \S 2

. - d€+CA\) ” ~ 4o = ‘(’0: /o
T deHA) T 44 1/ 7/

. deH(R) . 7L _ /8

E——

E-CAC G AL

.. derAy) 51 _ 38
T dF Q) 4y //




C\mp ter S Vecfors

Vecfor  con be rgpresent  jq 2-D ox 3-D

fermina!
L/)z point
—>
oy = Ab
wh T7ac”
pPaoin
' o~
Zevo vectov RS cleno/‘ec/ Aj O/ in 2-D 57,_ £ )
and 3D G - (oc,0,0) P
,Ac['c//'h'cm " ] o2

/—-a
)

Cafmlpan&n'f aF "‘LL \IedTJY;

it we fave @ yectors P (1,4 ) ond F, (4,9),

lhen Cmfnpmvenf o'/ Vec/wrs % 3/\/911 Eg

Tp;—T{ = (”r?’—’ 15) \L;IL;U‘)

=

Q.. I?ln(lﬂ 'H‘( Com pement Of a vecker !
suifh }”/'/LI‘O,/ Ipm'/HL Lb, { 2, =4, ‘4) £ ’ée)’/m/na/ ’pain/‘ P’(l.\i 8 f
N :

P‘P - (7“1, {4(4)’(—8)-‘-}’) ’3(5'—,167/'\1)

— 7

Q'{ 7:(\! ~’5,,’L) 2 &7-_(‘1.’1!\)
f.ncl {?TJ % Z'/f,_[j’
Gl = (1ad =3+ 2v) = (5, -1, 3)
oD 2 (e ez 2V) = (o, oS 0)




A

=% _ \
Theorem 3. 1 u‘,f,w ave the yeckors 1n R
k 2m aye gm|@-r5,. then

(B) (Fsif)ed = B alir 47 )

- et KU = U
(\C, CL-’{-O :O+L—f :U
() k(K4Z)=kW 1L
(€) D-\Z:O

@£} 00
o) V. K00

e lewnth F o veckor ic delined b WIEM

;ﬁu’ck ;\i ca'//aéé & nom O’f " e ‘e\;\)@{-h f =

e —

m R% WU - JTE e
1 LI LIR ) 'V' T— VU3

—_—

; S i T. —2
i K \,\\ "\‘s 11’2-‘HV/;+U;2

GQ'- Find the norm of o vedor U= (<3,2.1) g
IIELE \,IT:$)1+Q1)1+(\)L =\ 9441 = /14

: L
\sFanolmolf anit U@CJ‘W (N oy  in )Q5
m R* (= (o) 2 g @y
i _W’ - (\\.\0;0) (o1 0y £ éL: [010;1)




Q- Find e dot ‘OY‘OA\A.LI‘ o% ?‘Q:
2 u pa. YA

eVt & o)

Yy 7

/Z B
yd

x
—->
N = Ve eloy ey =)
NEW = Vo) e (Ve () = VB = 2VZ
ccs@®:= cos 43 - |

>
—

I
Mew L = I cos @ (1) 2vA) L -2 o
= é

@- ,F’.'ncq He dot ?roO‘ud' a:(\‘?—ﬂu) fb:(‘ﬂ'-f,é)

e

a-bzab va, b, ca, by - (W +()(5)+()6)
= Y -10418 = (2

@ f;[) 0:(6,—!,?}) ,{or o«J}\qu ug e O‘f C s the
veCkor b= (\"\;C; = (‘Otrfewditﬁw(ar te @
o.b- 24 + (-)C -6 = 8 -C
\;Def‘oemd'\cw\q\ —=> Cos A0 = O

= LB L/a,Jp:o - /18 C




Two \/QC,\\C/VS axé Cfthosomq\

(22'; gl’\,@u ’{'LQ,"— R-" (“2—1 3, \LL{S QV\A U‘?s(hllq*\)
aye M\/\D&M‘l\ AN \"{L\

eﬂwew\ \*@ a2 b axe Cow\s\“o\v\* L noewn-2eve
"T.\W _ cguation O‘{; Yl Emrn/\
O A+ \’33 *>C = O
vepyesewt o \ine iwn Rl witl norwa )

o 2 b.

v £ A (Z.,‘-Z Y
N ~ A L ]

K,L e d/d‘*avxce LQ\‘UUQMQV\ o Dcam{- ?(%,&))

Q\I\A the lma ax +\st\)+c PX =]
TR laxo *b%ofd
l[a™+ BT
civdara i R
N
- \aKo+ byt cz+di
- Fa*+b* +C*




ﬁ FV\LJ "H\A dl&‘“avtce be:hu@evx the Pdmj—('\;-q%..?,) 2
omcl 1’La P\ano X - 33+52: -4

QX—:SQC)“' 6'2‘\-\ _—C)

. @O @) | Tzvzeies]

[ @)% (8) +(c) 7
V 4 < ] b |

S .

@ /w0 Plﬁmes are an/en )(4231-2-2 = 5 Q Z,UHH_LLZ,_ ]

Zmol +le dls “OWLC{ )DQ\*bU e ‘\‘\\ew\

Pﬁ o7 we  Cam wri\'e
X%ZB‘Z% R :ia

f.x-g—\-ltj—‘\?: -4 - ——@ 4
pxﬁ wm QD Yw=2:o =5 Y= % ‘ ]

point is (3, 0,0)

@Y+ (W) +(-a)e)+ (D) L T6-3] _ 1

7 Y
/17\ +(q1 +(= q\ &

\




"

ﬂelmﬂw\ l—p X Q(]:)ar( Ve,c{‘ovrS in K

L=

S |
nmA I‘] t’/t” s Non -2ers,

7}.—2n ' "—LL Lgu0tion Xz Xed & olQKmej
o line —/'L\ro/u,alv Xp - lka+‘ S f’f)awanok '(‘c) U
amlary R

X=Xa + tl A {-’t?, A,

1 © Q- 1E.wo[ ﬁ#a vec fov QCZCLCL{\(UV\ + parame fric
2guation d‘p Line in R°3 +Lai" pads ”\"‘r\vauﬁ
“\'{\L Point Po ( Pl P 353 £ s _pava I/e

! =] 7 7/
Hoe vecker u s /L{i-—Y'.\‘)

we Lwou/ YL Q_a J 1‘Lz line X«-,)(off(f

Z@re VR e-(’ .-—'L\ (= {8 . 1
N\NC | R | = | v

Nr®

(g, 2) =Gz -1) o 04, -5,0)




£y
)
-
b

~ =]
M i
— V.L o~ Q0
A T
- ™ \.7_..\ ~ — ) —~
N L 3 > LD
w U| ] i T 0
\4/1m : > 3 — — | il
; il : V ] _ S ———
NN 2NN ALpE
x> > ™M ) Q- R s
.LU ),w £\ Y > W X /_\
y g W. I “ w. o+
\O @ ) o m q T
3 ™ 3 W.l AU |
0 ] =) N o . e
c AR N 5 FRN CTOIN
: 4 sl ;
&3 35 T S r
413 | &3 EARRL 42
ACALEARNN AT RNARRC I
: ) = 3 My U
J 'y |8 ¢ 3|5 ENNELEER
J + |mu N >
ﬂm 5 13
S







/207/ %PQCQ /.Ca/u}ﬂfl space

2 Ml S pace

Let  He pateix A=

L G = Qp,
Ty M2 ) v
=T usabeve v, - [ & & T
L Ir/ e ¥ Ij ¥ g 4 mJ
vy . [a.  q._. e
Z-L i =5 i@ tyr 7 ™ J
/

are  called the Rowrs vector

a/ncl 7%( VeC/‘Vf’S

/45,‘ ' a-r‘)_/

D Aq2
Lo 1 ¢
a, i e

) G2

ave  called the

Co/umn uéc/m'*.

’l

0O
v/
rAT)

O Let p-[ * i
[ 3

_, [J
o -7 . i .
4511 [ J ; Is [3 17
< S £, = - PO =Y. o\
_\J 12

"f“
RS
| L



Row_Space Tl s mcwﬁk spnnecl by
ﬂmu U&CILWS 57( V) /5{ ca//eo/

7"}\Q ﬁ e 5/00-(‘.6

&/MMM Sac € P

—

' ef\/a// space /[)'?;_ so/u,/*tm spac e o)I[ AX =
: [ = where /s the ,/ubsﬂacf 0/ /eh
‘s called  t1he nm/// spale «42 /.

/ J
N
Q?'. /F,’y\v(( the basis #‘f poou an C’.Glumn s@ace
. S ¥ s o4l
’ (o "I Ei Q
A=12 " ° -
2 A i T o 7
3 b 9 -y -y
; t&jlw /Qp/{ucp(‘/ ’/‘0 paﬂ/ €C,/\glmn ,Fpaw 14%)
/ =19 L‘I -7 S ‘-,I 1
K- ! o = \ =7 ={
o G PSR o WY "N o
&> o = - Q <

The Pasis vew  are (non zero Row)

[«

'f.\: rL\ Y Y -1 v(‘l}
o e [ s \ b =7 "6\
- L~ ~— \ = ~J
Yo = (Cs P ? Q\ o \ &£ 1
\ o k T S




Now wve . %Zmaf‘ {rsf' 7%/’0/ KQA

C [MWH’\ (n—n/'am.s 7‘/»0 /an’ma / ot

(&)

o

\

o
Sl —!—L;s LS alrmc(j in Kow QCAO/J/’ ')yawm

[ 4 N

C -0 , Coz| ! e Bl
T STo {7 1 "

a i

LO ) L.U J i - _r

(1) C 41 B |

i Zj .

C, = 9;1 \ [ C-‘S of / CS’: =
L X f\'f 'b’..\ %

— [ ——2 - st
(¥ ; The m,a'HiY (% -l o \ 2 e .
© oo sl |

L6 o o s §

2, |

AR N -2 S o A
Y\Lc[c ‘ 3 = O‘\
T3=LG o (&) \ °1\_
2 e o "E c
e L0 ICT/S l Tl e
o c i \
|/ ¢ o |




| ] M_ A"
Q- - N o ¢ 0oy
Al A 0 D () //m ™~ 3 > oy i >
) —a
& 4 & : b
Dm 0 1 = & ) <| S Q1
N ND)
_J N o ® A ¥ 4 -
= D
g9 SO T3] J S -
O~ \» Q -
S | ) L #
Q ~10 W Q—ﬂ D o B L ey s ,\uﬂ_ﬂ.é
Y NP B c
% | b O Vol O 0 N - ~ N ~p
S +~ qd J o
S he; 5 R
0 -5 0o 1 ~
W o s l 6 N e i dr“ d QS Q O (g L
) - il
— J b iy f Qo SQ < | 5ol
IT l\\\l\l T = P V) ; =1 g I.L
Ny} ~~
v A S \ —T |
g , ot o e
£ AT m. m . (el 5.
L & J

S Q J




‘(“:“i\ ~ 2 o & 3|
; t( J -5 =1 =L é]
. =R N ]
N s :fZ A /18 E 6 \
L J
QQYLL 0Q Nw//'lLu ‘
The P o/mens/o'm o[‘ tle vero space |

@ columwn  spgce G‘l)' ('J‘/\JL mabri X A % lCa”QQ( ;

"HMZ Qm\k L‘P /‘\ " "

( ha A\mpu\lm op '\“L.,L V\u“ SPc e C%) A . %
(’g‘\‘\\p‘é “\'\VM uve H 4—u (A \ ]

Q'~ gr\/iv\r]\ "r,\r\.L mnk 2 nul({t‘) 5L ma”l‘r\‘x

e o] B 0 A ks =%
|A" R 2 o ! y
2, - 2 ] 6 { .
2 5 X , ,
Ly 4 9y -y 7]
/)
So\vx Usma (Row 6(;}42[0\4 V#YM
oS B+ -l -2 8 -%9 W
A-| O | - -1l % Y
O o) O O - O
O 0O © O o o

the o 0(2 Ao o because = non Feve
i




Mo e //\;w q Q/aadﬁm £ timlencens

/"

Dimension  Vheavem

Aum ey
@(jn\( (ﬁ) 1—1/\&‘&:4‘ (H};@ o
b ol
< we  know : 13(4 Kan k M/{«‘Fu e orew
; «Cxwuﬂ\ir T\\LLL .H(M : V\
. /8 + u ” f\u/ A __ &
'} Q\Iu [l by (A\ : 6-17
| ol .
" -
" r A ) ~ 7 \ a1\
| @ let 1 PN B, S 3 \\
: -~ '"\| + “\v 2 \
5 K © 1]
o) Fmd +he ;Qcmk Nallidy o A
W Find @ cubsed the b luwn  vedtors




_—
a0 y D, br g 5
- \ e J
s
0 - -
99 2 )
ad C D - T
0 —/ o (% g ¥
o~ % 0 \M C 4 "
| S v i
.7 CL J
\
=




Clw‘pirev 5
|

£igen Value £ Fiaon Veckor
= S —_—J

Let A  be a  sovare matrix , ond A be cu.
value i N
“Then AY~ A X e f“x '
&5 QA Agpesalitimn  nen - f‘rtwa/ solubiony  are  called
E/qev\ Va lue ‘,ﬁ A . t
Conre.Spar\ol\vnj h) k/cm Vaéb{"? (>\ 7 A Nown- -Zem'
vecter X, such +L A "
12 T- ﬂ\a(=csflkemxls ca//m/m%.«v@(

. |
Kemark : () (1/\_'[_ 3l o\‘ (s called t\ clamcterish !
b

) //w/ C/an Valu e O?Q +r«cmc.’(¢\ur maH\x are
l+5 0//a_acma( /ew\e,v\‘\‘_g

é)(— (Da?f-efm\ne nya Efj" \/a LUQ omcl ”\‘\\m 6384 \/Cﬁlm .

o [* 17 i
o le 2 , °
step V. The  characteristic elmm“:‘dn ﬂl A ;s qiven |
9 \ !
| NT-Al =] B N
| -6

’) 'T?\+é~€




)
{/\1=S' aTe t‘@“ Valaes &H

Y AW
:)-—9@
:Q)——-?@

sinee  the yank ¢{~ wmakyrix s eme
So  we  choose egn )
_DC'L - 3(‘x

” /K(-_C—Ii | -3¢, ) € v/ X, is &(‘a\\er(g

s {\x\(‘\i -3) €9 X, s scaHer(Zj

('\,,-’5) are  the Engn v ector




(MT-P) X = o

e ey

(> N[0
=6 3—7_/@(7_/

[ 2 S\ N\ /T
e S

2%, - ’IL - @
~6x, 43¢, = O -—= @

¢
b

since 4 Romk o@ Ahe  malrix  j. ome . ==

o we ¢ hoose zly'z ()

Q/'I‘ = (X‘L_

l

| ('I—.‘,ng) v Xy 18 SCQ“QV"S '

" )foi(\ w2y EB =, Qs scquerg

L\le oxe e 633&/\ \ echor V&c,\vvs_




2
Ex Find  +he €ign valne o 4. (S
e Q\Au\\rac:\-eﬂs\‘ic eq‘u,od’im/\ >

\AT-A)

= | A3 - & i
] ") A4\
4
A=(=V)
(2-3)(20) + B - o
Py \{ ~
V294 H 384 o
O % x 2B

Ay (@)
" 17
EX nd_ the Etf}ﬂ/\ value of [1z]_ 2N
9 b
~u —U
Sinee i+ i¢ a lowen Frianole makri ¥
so *\\l }97\ valkte 1tg Aja:cjonw\ n@&emﬂ\/\'\‘

(>\|—’\/'L / //\q_: 7,%)) . qn;: ’\/L,)




L

B Find the Eif\)n value o A l(i al
.

He  clara c bevishc e%ﬂ,

\ 2L Al o
2el - =y ("An')(')-ﬂﬂ" )
c -2 | f.)\"—,\,'L’)Q’l'};-‘HY:O.
. f/)L*\ & B

‘A kl= 6

N % L




@ia\gov\o. \ \"%OL\'—QOV\ 2

g%eP\x eheslk The EV. are L.T .
Shep L. Form  the mm‘m( - IP 1’".~---\

S‘,‘t‘olfl'. " Pl mabrix P F)O I,ui“ he O,IQJJHQI

Ex. Find o, EV Q £. vec/~aw basis &£ o//ayaﬂa/gg ;

tHe pmatrix po(° 2 "2
& L/ (o] 3J
step! !//\ I —@4 2 O
i Ja) + 7
P =
- A-2  ~| = O

i i -
; ()\'b_ S ﬂ + 8 ) - L' = O
1 y
ol ( A-1) = O
\ 7 N 7
‘ /\ = \, 2’ 2—
84’6@2 Erl/ CWYéSOOY\d)'Y\C. to (-)_:\
-/ | | J v
(AT -A) Y- o©
By © F o A
F—i ) o 'JC,
=\ =\ ’\n\ 9(7. =
| o =9 } X 2
/- -
om sdv)nj
'x\\ = -2..9— ml :'S ; 13 = 5
'\,.\‘\\\ \) 7\ el 'Ciér\ VE Sy




;‘Il (C)j jlg\/;£\=©
. A
/ )

(*‘/O/ ‘)

£V Cemres ?ovdfn3 ]yf 2.

(94 dl‘ O’)
/

I"Q _2
‘P‘: O !P-), L , P’b = |
| LO L \'
-] 65 —-2—
ey 4 |
P-‘-‘ &= ! I
foo —
/ ) I
()//L\Lja'?’w/i&(’ /77/ w/t fave fo cwrile P /')P
3 ¢t o —29r¢ O -+ ©
? HF: [ / i g | \
f Lv \
-l © | 2 (@) -, .! \ o
1 o o
= O T ()
C2 ~ \
— (&) | I




Ivmer Pr‘oclucf’ SP_O_\_Qe

/De n: Let U v, W be a_vectors in a  veckor s,pacev,
and C ang constont.

Thew ww\e\,\/r produdj‘ <A uS £ ik )S’ahs/?w Hee
fo\\cﬂ'.)\hv\c:A OLX\O'W\(

Axicm \ ¢ LN PN = LAy S

1 ©
LT Priom 25 < raw S U,y b KU w Y

Axom 3. €L, Uy =<Cu v >

_——_'_—-——_——

Axiom - <U‘tf> 2.0 and {U’;U’}:o 1"/[;7[U’=0

Alote - A UQL\‘UV Spale \/ LS {(K_Lfa \ w/f/t an

S n R
\IQ/T\@A 'HALH' "\'\n.o. E ULC\( O\QLLV\ \\we\r @roc)\wtj("
e V'S Sl e ke W
<'n+t§£u Hoe .éou,v \n\ne,r PchQu,(fr A)\\om.s

e@, ! l |:< [') Q«{LD[ \/:(\ll’;'(/:‘:) be ‘\’\\D
| 'R

Solu.-

; 3
e | - <‘U.‘\F\7:3u‘\/’\ +9~U\1 7
::))U?\A‘ 4‘2.»: U, = (\Uiut)




,f) )(\'d)'n 2t

[xiom 3. <c A S - ’S(\(u.r)\_r‘ ol yir
= CBupy 2 uqus) o
" {u.‘ %
= 1 7
A,x&o'mli'- L v >- ‘k(\/" U;)TL(\UZ_,V:P)
-2t 2ty A
r =
wh"}\f C{?ewc//'/’v /)L7[ U = U; = O




@ shows ‘V\ALL\” e ”guwc}\ov\ a)gf(’vm&}\ hav 2 Omclxd

in R udlr\FYe (A = ((A.uq\ X s (U’U'\

T

<uu >= WU, +‘2u1u1

,Axim L8 LAV = uiuf’,fﬂu,,u:b
PVt + 2U2 Uy
!
O :gu:u7

Hxiom 2. <M: Viw D> = WG ) + 2 uqv(/'1+wll)
- AV, s U w2 s U e,
= = 1 t I s S s

U QU Ao U, s
t | [A €= N ! I = <~
w & LRSS o i we'S
Y t 7 v N 1 7

C(UU‘ AT U‘)
(C ;\U'i .\_2(Lu e I

Atiem 5. (L, v >

|

\

‘A,x:‘m T vy s YTUg 2 Uy




ween u awd U
a U\ = =

6 Vi W LLN o Yiown - 1= veckors (an U-f
w ‘
u

Hital
[AlV\ LU Vat - cf'\'\mﬁ ) Ct‘

& 1




& CaleL(a(*WLe‘ '}'\Ml TNNLNV ()Yeo\u!l/\'-
Zu—fl\r' ’A(/H-'—LU‘\;

- UL B L Y™ o Ay, B M
= \V/ 7/ = / g

- <ui 3(,\\4‘- (\M/qu-\ —<‘QU73“7’<{LL4A\/}(

e = Z{uu S KU, U‘> ﬁ(U”&L> .8425‘ >

/«\\u\\wx(u - 6LUuy -8\« \,'\2

.

Sl e 2 S — B 1

o thagprorme :

Q'. S\\ow JY'\/QJ\—%\‘_\QO\\OW%V\:‘_\) SQ+ 1S own O’f‘arc'qmox\
bousi s 1
P P e l o e \’
o S:ALE. =0 EE 2 Ay (57575
— - e ~ ——
U ra Loy




\../ = i B =
.\_\/ (1 v 4
H/\ d Al\./ i
o o | "
b ) /O.\ W. M AP
oy 1 klu_.. - .
-« Av .L\I/ 1\!/ P & |I|.D\\
T < .I_ i NE ) -1 M
41 PN (|3
P4 T. i Y I 3
o "~ o o + 9
T~ ] .\.&
o O | w N
£IR |5 =
+ B e ﬁu. P s
= N~
— | /Q ¥ o ,“\
N N O 1) Y £
o ’ m \ <
|
At TS AN A TS
o _ ) ] . N
Sl el ) Iy 18 W) |,
A : T
Ly \\ /W/ Y (V’ W
s 3 = |[= - Q
= oo e N S I S L
w... == e oo ,Hv
-+




Q\ \v\ r\_Df5 (x) witle janer ’Droc/u,uf‘ 4@3&;
LP"> =0 b+ b, +a b
T shandard  bosis |5 5{ % X rsr

iy ory ADY\WMq\

: e

U2 | 40X +0x%  J. .0+ X+0KT (o :040K4K
Wl v v, - (W se ex6.0 -
\‘\.lfp\\‘_ FTr s {BorQ) ) *C o = |
W\ = Joro =\

' Ur.vg < (l\(bh- )(1) +(o)lo]) = o
: C L e (l\/o\ j:fO\[O\‘f’(O\(I\ .

go /'fI'S an 07’7%,0/1,0’;"'24/.




(ﬁyfﬁaf’?y? - D:ajaml:zal‘tm f Mavlrzx |
Qtﬂojm’lq( MCUN)\ H Sf}uafe alLf/K Fr S _sqnc{ 1o be

o - C‘THAOd_QYlC\I fb TY(W\,SPOﬁf s Same

S as its invese je A7 HTWAE_J
i - bl

4y bﬁ_

@ C)&L L\J,\eH\er it s Gﬁkoynd A- q ]
o e g blg Y4

S SRS, NPT Y N7 1 W
S '.lmmrap;e f A s ﬂT 211 a3 gla 1 — J
S o | 162 213 -3ia )
S T rala 219 " &3 ) cala -4/ 2/;
Now A A - |42 3173 219 [|z219 3(? _6l3
- 20 6/9 3@ |42 213 -3[3)

=le Vv & .
G O X :

OY}\:\oaovxa\Lj D».qsov\ahzgan r’))(Yl g\usrv\me’w\c __\J\atmx

S#fg FAC’ ‘f‘L\f 51c€£n Values . : —@

/‘L F M/ f \& z&n ‘/ﬂ. fcfr' -
\"7\@(;&3 Fn(/ where /O [P ] o
such that P H P O az s 2),

i ]



|

G}'. ch‘ an or*‘koﬁgna\ Mectr i x P *\/\CC\’ @\(q\c‘)onq\{ze

rg 2 9
/:): 2 9 2
¢ 2 4]

-~

= B
e e |
-1 =1 '/\A—\\
J

- D) (-8):0

N

N = Q.(L,B ave e é\&en Values

= ~ 3 A :
S!:_@r' KR 1he E1gCn Vec for CO'YfQJ/DcmC"/Cji qs'z,?- are

o r*l\(fr i
= | ded gL
| ¢ @ |
(4 L D Ua I

a\f\f\ Cmfes?méig to A= )
- Ay A
Ja < f \
|

VG J




\__Q_ 1% oG
Yy 7
bt T £ o
N~ -
= 4 !
QY \0% .VWJ\V,Q . S| ©¢ o
i

I“—
\/(3

P
(Gs)
1/,
.
|

Q | -
el L 0 9 o

,ﬂw\,mmo,.,(‘ er/%. mw :
Nl N C v % ¥

. 0 « O

3 e & SR

X Q //b
RITLLRTFN P 20




Quacl YcuLic Fm_ms 1

H bam@a énéowl S
J

Oo'u nemial o} 6L(0'nC/ C‘/eqc_tee

uomab\es LS

callecl ™~

N anu mtmbe)’ C}]J

é'r‘ X

i a ? Ua C/fa f'/ & /@ﬁrm

| 0y X, + Ay Xy + a4 X Xo R,

- p—

PSR IR I AN A B
| \Lagg QZ_\\‘X'L‘\
similirly

1 y o=
+ Qa4 Xa 4+ 2ay X %o v 2a % Y

‘-71-47\/\ . — X, 0
PR &5 W = ¥ T
] X o | a. qz a 6 \ KL \ “K P\V
‘i | X'L XS \ Y l \
A o \Olg Cly Q 3 j k x’S J
@‘ /X'DY€$5 T (iuad’fa'l‘lc I£>~1’f>’) 1 /%CL'ILH!X ]\/Ofahm
7 —
(@) 2x + 6 xy - Sy”
J
ib) qu +7XL'L—'§)(3,L-1- ‘13{‘ v -2)( )(qzl—%)\/ b

D)




(a) x4 bxq -SSP . [ } BRI

b - s Xu
o & 1 3 -5 |1y
I 7
(h) X"+ T%, - 3%5 4+ 4K, Ar = 2x, X3 + 84, X,
it [4) '
= A ! e -1 X, ]
X, Ko Ry 12 3 o X,
-y -5 L oxs
ﬁ?@r?m: lf/ H s a Symm‘ric rnafri)«,, Then .,
— ./ ]
CO\) I’H)( 53 ,Pos)'fi\/(’ C‘JP’/[M/IL Eq’\f,‘(n value

b) ::ﬁ,‘\')‘\’ '5/ -f'iega}i\/g 0(4’:'»'\‘(5” E:S.n value & p<a
(‘C) n'-x LS (ncle{’m; 1# a+ \Oou)l' one

pos itwe ¢ cme ﬂeqah\n

@. E—mr/ f'luz mah\ve WIZ H& @MGC‘YQ’\\C fjofrm

(a) xb + )j+214—2AJ+7\j%+6}x
(\7)3)( + S99+ 37 . ’th 4.27,x_2x\6.

=4




S©__give ouao’mﬁc fw’n’) is IndefiniF /;c'm

’Dafr il c/la 'H/\ccwvew\

3 Jt139° 2z 4 2ax-Txy
3 J=+ J
(- i
NS \
L 2 |
\ >

>

Ihe Eljev\ valaes ﬁF A aye ?\, 3,6

S o ’f‘L.L Sn/en C/?u/)\@{Y(l']‘l(‘ farr\/l N ’Do_(r}i\p w@(.'u(‘ -




Co'nlmqod‘e Yowns pose -

\ —

/f A s (‘oml’DI{X s Thew ,A,*: ,F‘S-T

Q:

Fa

F’.'ncl a cchiujqfe hromsii)cue Jf A -t 6}’

=11 S
A /
2 atd( =
L =
Ffat 2 1
ﬁ e | 3-!—7.1' _ n:\)(
i e 17
e -t
‘De(n. Ca) (,mafij /',/ ,A,—'_ ,F))(

HEYW\Q‘NO\A “# ,* =

A
(b) E.v f HM yee \




@\ ch\ ‘\’"Lo E.\/ o/‘e‘ \\Qfm&r\w VARAD

2 fe
A-
{=) L

€.  The chovaclerist quua\~(cm LS

| \"AT -Al- ML
- 4—-\4.\ 7\'3\'




Week Il /
_(_)_/La/ﬂfg/_/__ . Lineay Tmsjgormaiéﬁm.
N T

e ) ]

|
U \_/

ViDomain W 'CQ -clomaiin ]
!:Ztnf?L/'m 7_1 anf mc}Ps a t/ec//‘t?f s/mce ¥ il ‘ »

QR vec(*mf- s/,aace w.

O TRk vt ) eR, o 0 Ve oty i)

(O)EM( +A0 lmage f W('ll 03 (b) Fncl tle Pfé‘"»’?laél(’. ‘.
R of (-, 1)

we  know 'Tyu*( u,:)'(tf.'uzltfﬂr?u:,b):(‘-\i\\\
S Compore e elomenty
LY, = bfy = |

o, =

=1 e
P o )




g 1 N
Linear /Vanszpﬂ@iﬂ}/’( et \/(/\/ L e ‘/’/)e V. S
Lmeom’ /YD«V\&]?UYMCL\\(QM (n ) '

TV W ven w
f /a] /‘/uﬂf’)-—’r/mh-l/tr'\ A EUVT
(b) ] (cu\ - C_T(u\ Y ceRr

Q. Verify a LT. from K= infe R™
/ rww,/ww,wmm) D)

/ 7/
e&a Lot u;?\u,, )
real nomber.

ou’lO( V’~/u* U‘\ £ & I ang

(@) et U (u, 4ty ) e (U 405) —
_ (o sU; A+ U )
— S W B BN S 3 -y
se T wav) = T (U »U , Upt tUs)
= (i N Gy o) (M=+t/\+’L(\u14_L/:)L
ALV A 2 7 =77
| :-{\(\U,~u,,)(\ —up ) zu ) 1 (o wuc,))
| e - \/\l M‘L\/ (Mn-flu \‘[‘{(.U— U,)f'/u/'{”l’u—/)
/[(1\4,//(/'\ pr/)m/\}

() ek cu-cluy u,) = €U, Cu,)

T(ea) = T T(eu, Clhy )
= ((Cu = Ctay)  (CU £ 2Cu, )

B (((\A -u‘) Q(u, +2u H
C (m -u) (U, + 7 U, \)

- (U\\
\r\efe;@mre Ty oo Lin€ar \ vamd

j
N

ofﬂf\oﬁ‘r‘oﬁ




Jeves Wa«n‘spe-rmo/f% g Ts s w

TV )0 Y Uew

lc‘ail‘n\‘u lwsﬂwma{‘(m i Vs W,

(J: Lot (& Q‘L' LR be o LT such flat
\(\tD.OS (2,-\,4)
(o) = (T, -2)

l((b(")\\ (\O’A \)
Fmrl ‘ﬂ'l ’L}

rg‘g\,\ we Can wm’l—e

(2 ”) -2') '1(|.c> o} +’>/0 " oy =2Ls ®, 1\
7 (2,3, 1\ »[F{HO o)+ 3T (o l,cs\ -2\"(@ o, \1
»2(@ i, LH 13\, S, -1\-2(0 3, 19
—(le ~2,8)+(\f5/|:,—-€) (@, 6, 2/')
- (79 92, o]
L § 7

—
~

4

G?\ The [umcl'i(m rRL — Rl /S a/eﬁne(/ ZD:\'
""‘(u*\ Av:-]13 ©
2

< 7 | \Wa

\J

Fnd T (o) chere v(z,~1)
kg"’ln~ \/‘:(Z, —g)

o
-
g

)
i
Up)
0 W o




2 ) +/1afL Sat, s
= s Ca // ' e 1 -
(h/\_/\d '(:\ S éen ot QC‘J b% \K’Qg Z/ﬁ )

Thewn  +ha sei - al\\ UCQ\"WJ DT N V4
Tvat one \mac ey v# Ylckervs jm 4f Is called

chxé)g e? { O\V\X ’\’\‘ k O\e\r\o\‘QA ’Dv\ ()%

Mnk(\T)- 1& ;MQ\Akl‘D\'/\‘ O‘Q T’\AQ m'h%o
¢ s o

- nl,l/}:bq (\T—) : TI:)Q CP(iMQY\AiUV\ < \terv\a\ J‘T




e N
C ’ [
Dimans(dﬂ \\necﬂem {"J'/ LT

i JP—

let TL V—o W be o LT
yan k[ ).\.. nmll:"t}q (T ):

clim (range o T )+ dim (kev T) _ A im ((clomain’ ,

A =z } i i i 44 2
W. Oind Yo rank ond nulliny o o LT
X u \

A r/ & ,27
H=lo j
CD O G
_Sig QOLV\L 2 Mo . eja Non -%Tevyo RO‘(A)_{
ond 1=
— bm RO‘\V\\ \‘\\u\.\\ \‘v\ \heovem '

wfouw\ﬁ-tr\ & V\m\\\\‘?) tr) it
Mut)f“\mmrkm Y -2 =\




OMe- Ome .

on

I Q- F nd She stavdond matrix ﬂw e LT
| To R—R* delined
_(X{éi%) = (X=1y Q’“*j\)\, Y

1 eV =T 0,6) = (1-20c) QK14 &)
7 t £ J e /
= (1 7.') f{m\/\ (\b
"'v\ Mﬂfﬁ\)\ 'A/of‘q(*i\dh

| ) o il
T('e—l) 3‘ o = \ \

a Ll
T(Q‘L)ST—(Q‘\iO) t(&’)-ZX\{?.xO‘H) :’ng \/)
—— _—-"@n f?gzﬁ
P (&) o T | \3 \\ \ \

« S N W




Week 12 Clgoter @ Namerical MeFhoels

LU—D?,C,DM{Dos}HoY\ 4
Step | qcko\ce wmatriX to Now Zchelon ﬁrﬁn
&R?SZ \n__each }oos:hm along the main c/lotjonal d!f L,
Place !Qe(,épgnrn_‘ O“Il mm/fz/ﬁlle)”
gteP :i !n ggcé ‘Dog;ﬂﬂl ol/am the wpin a//aqona( Qp L.
?l‘“@ \uzaeﬁag m&qumue wﬁ Heo manD//er ’

Cjtep'-l o ‘I")le O’{CCOWI}DCDSI‘HOM ﬂ LU

o -1ol @
Q'- F;n(! Q*Q L(/('CI(LCOM;’DOSI"}OY) H: ] e |
3 9 g
Soln. Given C o K €5 IF )(6 o e
(el o = \ L=] 2 o2 &
3 & A X x® x
[ | _!7, e
\ I3 OO
Mulh'goler_é_— g - i
3 7 5
£ ,l —-|'/- (@ ]
rnu/fvplev ci O 2 \ ‘
mu/hﬂler “3 o & S
¢ i 0 ]
' i Uy o
multipler L A . \/
7 | 7. prae L) \ L
= S <
L"’ 1 -] s
\ ALY =
ltipler - z les \ VL
O O \
-l -\ /5, o 1
wltipleyr =1 - | o | \(2
I
_O o |




- o &S~ \

,A;LU~I$/’O 2 &

S . S
[ J 1

G

t

The Power Method:

A’ref)l: choose an arbifran} non-2eve  veckor-
Step?, Cemputfe  [IxXo and multiply it by \
| / I~ J J mMax (n Xo)

ste?&. Comlpufe /%(i ancl rnulf.';olj 4 bj 1‘(,9 )
. maq XI

Q'. IQIDIQ/J 'H\& ,path meH\cm( w/fL maximum ?/nf(;u}
&ml§n5 to A :f 3 2’\ L,»M-Z Xo:r‘ —I lv:|3+Q> X

[ = = Lo ) 77

el Ay L= HAMY} [ 5]
= LR 3JLGJ L 2]

@D
ancl - A xe ~ -\_rjﬂ E b
mowx (Pxo) = \ 2 © 6669 |
- -
Noz = 92 | 4. 523 %
/Q)(=: . (’\'.,
|2 > J \O'bb" A | 4-00c0
<. AX, : L FLI-TS’&'S“ - /. pOoC
max (A x, ) 7333 k/.oooJ | o 72308 |
F 2 21 [l 0ooes T4y, BU IS T
Ax, - 2 3 \S \Q»Q’LSO% = | 9-7¢713 _&
‘. [AXa _.i_/ U 8L S | =~ WERCASDSRS
may(flx,) 98| «.76723 | | © 4843




2k > \ /oo 6 6 _ [ a968zs
Ax z
R P W V- ) (_9,%’235’\]
X, . Axs ) f /‘ 4/.%815"1,:!""""””5
 mak(Ax) T 99615 (475138 | [0-9768
Y ol & 2 0 [ oo > g NI‘ ot |
Axy = | [ sopm [ 2] I
LE I J .
@
Xc- /—)Xq = |
il max (Axy ) ;

S:V\c.]u[av \/Q\uQ DemooSH‘\bh %

H‘Z A s mxa  matrix and o rA - />‘1n vt O
‘Hx.o. e_jsm va‘uﬁ c\ﬂ ﬁrﬁ

Then Ao N ey &’ o ‘(’_,.\‘ _oh = s THE
oxe col\led e $')nc\A\A\CLT voalue & A,

A Fd He  civeuwlar  value oleemx\aosiho'v\ J% o

matyix | | :]
[ \ \
i
gi\"‘ (g}rs‘f we gnﬁ/ /97/4 /5
HTIC) f—&— "\ - \ o } .
# o | -
R I | & ]




Ncm/ ﬁr\Cj "H/\Q Eij@n Va(ue

—

The characteristic o@ A‘ A s

("

T =2z ~}
T-AR) -7 \-©

\ (N
[ = &

’7\’—3!3

Se /Ai:k z <-1\7 :\

——

o= D = {3 67 -y T =

We ﬁ/'QEV\ UCC—\‘UV CD"Tre.SPGYtd‘:nj o ﬂ/\ese tE.v

r—
U= |t T2
a | ! (T
T J =
Mogw to /nc/ U, u/lvere (d: = d ﬂu‘
A S 4 l ' 6" !
So LA, = \ AU’; -\ ,\Q \\ L% .
d G|, <‘>
(&3
= élg
(€]¢
) <
U'L I ﬂ U'% & _L I o -
ol "l e J A
@ N g
s | =%




..l/
Usg s
T
v L
3
—
Mow

Jhe singulor valce of decomposition 4 A

RS

A- U Z ¥y’

~ (&} -, P - ‘

) ['% 3

© l\l= 1% T 5 —

1 o | & CY \ o o |\=3
€ TR s~




