el £ mecomples Mubers (gon 13) O

— Reeall Hhe ComPleX Plant @ earch ComPlex nkmber 2=a+b

Can mpasexdz,cl as o W{ﬁ‘\‘ (k) in the ComPlLX Pland, where
Hhe honzontal axis s called dhe "rea) axis” and Hhe vertical axis
is caned the imoginacy oxis’

- Remarks :

| 1) Addction °é %9 ComPlex npmbers = Addton f%mo Ue,é{orS in The
| compPleX Plane-
2) /Uz%ocﬁovx rf( & ComPUX number = Y\Lﬁ&l‘t\\oﬁ £ the éaffﬂéPbAdJ'vxg Ne o
3y Muth Plicadion 153 72a) numbers = Sealar muthipli eation

W) Complax Qm?)m@a&c ol a C@m”P\LX number = Reliechon of the weedor
'H'\rouﬂlr\ the real ani’s -

z = Ok—f-b!',“u\bv\ i:‘: a"b"

‘)’) N\oc! wlus 0/( a CM/\PMX number = l@nég‘ﬂx ﬂé e Cefrgspor\d/{ng &b’or

Z = 0tbl ,Hen 2] = Joeb? .



Polar “()r.ﬂ-m o ComPlex numbefs ($UA\\0“ 1.143 @
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If"\/\ . a _
—-m./,-,a:au b €€ — = Cos( &)
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Ko 7 2 _&n(9)
" > Re
—2l=yad+ b

Note © O 1s notf um‘f‘mlg dddzemined | 2t 8- p+2nl, nex,
also works. 0 is called he "argtumwf L 2 "and s denoted b

- M4 (=2 ) .
I{ﬂ We ASSUME W Aclélx“’l‘{)w ‘H/\acf ~Nn< f < T, than H 13 called

the " P{CV\&‘PM argmmm{ o( 2 and s CLZM'*»OA bj 29: A/é(—z),/,

»Ewlec (1748) - (/Z; +Z+—Z 4 o %“

Heact, ‘o Comparing. poaec seeies of iy %md{oﬂs , g gt

N

e'72 00s(8) 4+1%n(0)

ov, +the PO[&U ’PO\’M (zéCoMP]g)( numbers - 2 él‘ O
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Mv\H{Pl\/t'ng ComPlax numbers in Polar qoorm (gection 1.5

s —

D 0, 0, 1o
Z:’?a:(f,@l ')(& 31 )7((\&)(@ e )

—,:(r‘r@\( COSQ‘ + bg)r\ ), )(COS 9)_ + lﬁ%\zr\az, )
= () [(cose\cm 8, - %Lnbéh, )+ (%1-0,C0s0, +3b, Coseﬂ
»'(Qnéz/),

= 7\ G[CQS(QVVQL)+ L %W'n(@,_tg;z\j =01, ¢

Swnlarld. if 2,40, then
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S R T N B CARS ) VL FYR STy
=28
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Lin By = L
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T ’ev\hdﬂméﬂ‘fa‘ Haco rean 0( Q'ﬁé/bfd\ (gg;(}o«\ ’L_é) @

“heorem (1)

‘ n n-| ‘
EUd/b‘ po(‘/nOMca( PCW):: A, X + éln_)()( 4t AU+ A, Wk

ComPlax CG:L#;C(M{S [0, 0, > - A E @) fac{ors ComPlete ()
nfo “V\M( fa(;{ors @é -Hrm ][WM C"X’f‘dt /0\)!\7% C‘» ’CL‘ 6 &) b‘.,Q.
D = (Cx+d V(Cxxd,) - (Cined, )

Eample o Lra+3 = P)

2
2
Disciminamt D= bonal =1 - 415 = 14,

So, thi¢ Pol\(n(smt\a’ has no veal roo'fs :

= = =1 ___.L —14
2Q 2 2 2

=+ 2 q
2

2

(ConmPloX voofs )

/J\LMM(( 1
The jmvdmdwfal Hrzorem a( A\g ora docsn'+ 3y av\xﬁﬁl‘wg abo ut
”%\Aiw‘a "o roots. T Q)uer Says Hhal thaey exist




uPrER Two  teclor Gameded ( gy

21 Vectors in :Qn,

Algebra Geomed f

R < aet of real numbers (scalars)

C R ?(%3) | 0y &R } J 1 e
(%) = & & Vecors bl _(ab)
o 2_spale ; =
“'P\M\LN

3
= §ud2) | vz er

(03,2) =V veddort in 3Space

fo vaed Ho ¢top here |

\
|
)

n

- R - i('lanu‘-‘z(lv\) ' Keor gy - o0 An & IR >
- k { 'y
Y= (RoRes -+ W) 9 Verdoys 1 n—gpace..

('néz,n>o) (haid 4o visnahiae tem ).



9.9 Ma,n;PMa%‘w 0( Uéd”i tn ‘Qn .

(1) Eﬁmalf h} (K ) = (‘Xl;/w’/rlln ) =) N 31}{
for an v fh b
(2) Addition i XK= (%eotn) € R
§= (49 e R

~ x4 g
Ard = (Wad, -, Ntda) & R

(3) 22w Veclor 0 =(0,0.--,0) € R"

. . ) - } i
(4) Megative oo - (Mr--Ma ), Them =R = (5%, )ER

() MM‘H’P\(@FDA ba scalavs

et ae R be a seaiar, Hhan

~
C-X = c(N-=r Aa) = LW, Q) ---) CXn ) € IR

example, (i \RZ )

CxéOM(’J"(‘\C In’}&(?rﬁ'{@t{‘\‘()“f :

-eqraltd 4o veclors haou The Same mﬂ\ﬁm'hgdt A divocdion.
- Adddiow ; Poraiietogvan rule, or phgpd Ao Aail rule

— 2N udo"ﬂ' X wc{ov arHN 7o [engte -

— Negadhae : Fhe Same arvow i 0PPoste i cfiow.

- Scalar MaH.’pl{chom Scale e secdor by (], and change of-
dt(fl(;{)’ot'\ «\@ (o .
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2.3 Linear Comlo;v\ayl{@nS

Defnition 2.

‘LP K‘I (<2 s =) Kmé '(2 ard SC&(&L’Y/S, aV\CI M‘)Mll ~—- Iim e ‘R ONE_

vecdors, then

)

] -
K‘ ]A' +Kll&l+ - - "!rkm UW\
"y . N y -} -3 9
is calltd a  linear C.ombm(k‘{mm oé s Uy s -0 U

examPle K

-3 l ’ - 2
ﬂ,:(o ’) ; uzs ( ) ,—(-A@(A

- < ) 2 2—52/\): 2
k\u,q«kzuzzz( ),,_()?(”);( & IR

o

a& (P{opeﬁlds @é Ve (teor Man;()mlo\‘(}oﬂs;

-
Al wua| properfies hold : Syppose (ij,df Z € ’Qh & ¢.ce R, Hun

e-f

4~ - -3 ~1
c(M+Y) ez — x4 (F+2)
<
-~ -~ - —~
’X+a,~; g +
- -~ - =
c(Hn+J) =cx+cy
-t - /")
(C«C) K = ¢ X+ C X
-7 -
(ed)a = c( )
~ -
1 X = X



2.5  The Ianer (pot) andu(ﬁl in )Qh; @

P ———

Nn=3  Recall that V2N = (WA Ag ) and U:(a,,gju s ). than

~ 2
VEd % g+ %ad; o ((Sealar )

Wit The inner (deot ) Product, @ac can define

- 4 o 7 s -j
iy )| n N = ffxtz—(—-’xf—m\; - 1117 N ll*\%ﬂ“ or 'no(m «Yé u .

(2) ) l:z—-v I 1< the dl’é'hwu, \oz,,fo)a,/\ 11 L J ( See bd/(o&’)

Noﬁ, i - | EZH 5 a ftd' nvmber }/ o .

<) ~ -
. NK”:O(’:‘-) w =20

“lany = [ &1 N AN wheae (Al isthe absolucte value of .
(n&R)

» A

Examples i w - ('/..3Q) =) Il u]l w}’+( 3)*‘4 =y 26

3 = (=3 442) 5 -3 =1-3) [l - 3(z6 _ V2344
o (234 .

(’3)Z+41+(-(2

g 94 =
Note : .I{u—~\/)i :}[ V— | ) u (,x”%/%) V (3 3 ‘)
vdargs
B RO ——
- ~ o 9
Example © uw={()o2). v=_2,-2,1) = u—v=_(-1,21)

> W oa-vll = \/(ﬁv)z—raguz =y & .



Dlp{n]‘h‘on (2-2) ; Lé'{’ (ljl-:_ (q()~—'/rln) Q ;r—(a‘, ””}n ') 2% ug(;[ors @
n IRY\. Thea theor dot Prod wct v s Aeé}\ed 1o b

<Z,‘V = %5‘ + qmjlw

. . - . )
and e “norm” ol W 15 defined Ao e

SR (equpped with the dot Product ) s also caled « Enclidean 59@@0.

EMMP{Q :

<3 -}
W=(1u2,-1,01), v=(1,321,1)
- -
w. v = '-(—6- 240+ = &

2 /
‘\/Hzl-f(fi)?%o%'z =V A

"J”;\{]_',q—\-Lt—\»'ﬂ" :—\/’—,::Lf

Y

. =) n <! -~ b ]
vote .fpr ony veckor UER & ) ull =0 =) U=o

< wll s a real number >/o_

Nauwll =1, U, where [l 1sHhe absolude value of aair.

2.€ Orthogonaltd:

2 3 — -t e h “*
Recoll thatin R & R : . v= 0<=) U L v are orthogoral (pupmdicalar)'

- - - - . v
D@%‘m‘t\OV\(QG) ‘ Ldf w-v E (Qn, Then U £ Vaw said 1o be de&\DﬂOV\kI 1(
—
.-V = 0]

3 ' - h ~ "
examPle: U =(1,2,-2,1) Qv-(a139) ’Qq are orthedonal , Snce UV =0




n T
%7 Anfj(LS bdwéw Uu:,qlovs mn IQ N @

: z 3
Recall that we con deteemine The avxﬁlt betoen uaj{m”s m IR amd IR
Now, the question & . can—lhat e 3é>mcmt{%ec! 1o " 9

- 7 n
Theorem 20 ¢ ((Canchy —Schwarz Tnequalit ) ) for uVe R, we how

hﬁi}’ | & N(ljt '(“W“/' | (!Qd/wwmb@f ZLTI e R )

A pp\\()'v% theorem (2:1) 4o SQ‘MPU(J’ I Z—FU “2: (Z-—fj). ( 1:: U) g:‘uds

[ Wl ZN&N+ vy

) “h\\&l/"\&ax((/ ;Y\LQ‘ M(H‘}y

ot - 14] -3
D@#\At‘}iOV\ Q.'L-(J; I€ wy é lR QV\C‘ a)u ?l: g/ ~the n ..H/\i 0(’\/\‘6[1' 6 béjfww
u &\7 s dedined 1o b He nuomber @ sochis \ad"n% :
-
.V

(1) Co¢(8)= -
|- vl

2) 6L 8 TN

=1 |s)

I

- 7 ) i b}
EX&W\P(( 3 b('.>(<0,0: 3/‘4/5’)/ U:(t*\/‘/——\/)lz) P U Q\) €{R /—11\14/\
- <)
cos( 0) = lA;U -— = ! = A
pull Wil Vso @ 20

=5 8 = Aarccos ("2“6 ).

- - .
m’: To ULCSO’(S U a'v\d V care Paml\z/( JJTIAQ Omf(ﬂ
is etter 07 or T .

¢ \OL'(\&J@ZV\ ‘Hhz



2.9 O'(‘H,\O%@M‘ Pfo'gé(z}iovw (m“\o Lings in @n"
- < " . =) - "
$ v oan non—2ec Uw{ofﬁ)ﬁha/v\ the Progection of U onto w ,
Which ¢ dencted b\a P'(O");( V), athe unff{M Vﬁ(,"of S«ffﬁ@éﬂ‘r\é;
. - ) - \
(1 Pfoq,&( V) is paraile] 4o k(o scalar muHple of ")

(2) V- pfo})z (V) is orthegonal 4o & ( Fheic dot producd is 2evo )

- : -
T/ :(P'(O‘() a( \7 ))‘"(U-@'(Of)a(\)))

(Scadar multiple { ®)

' (') -
EXCIW\P\Q v U= (6/‘/ -1), V=(20,4+2)

pfO/)&e(V): (Q/i)/l)‘(:b/‘/"‘\z (3/\/9")
(\/32—!- 'Z*(__‘)Z)

. b+0-2 (3,0,-1) :%(3/\,4)
o S

(__} 1
y_Pron (V) = (2,0,2)— B_(31,-1)
[N I

Check ;- (J-Poyg(0)) =0, s w and U-Pren ()
ore orthogonal, s mqu(ru(.



