(\f&’)wf S N (\lﬁ

——

S

( Secwion TR\

Gcome)ﬂ’ic wyUkonT R Vvedyor (S Q qum*lfj
?0556 SYBE hotn  Mag/ bode
Ub\y—h\ and  ONirecion
(angle) . Hare\ were
LWiAUing oo Y- Aimeasiond

AFECKOS -






Soluion

Le,’( be e AsEchor (AW
Ma.csh:’(vtke/ ,‘l’ M MIQ

- %f | ?(,\O\ W Cortesan

copresentekion ok N

Our wecthors Saesd et A

oriqin  and  Aermineic b a

'Po/m‘( (\L( %5 g Le Want
1o j;-ch ~ ond A

‘;rom Ct’«\(/ Tli koomois Al

May\ﬂd‘“f O‘A(X S

(o 4he  ArecHion,

~ ;‘CO&C@§

&5‘2 ¢ s (P \




&)5’\,\3 e Cormd\us

() T
R
="
W= csn(@d = & S’\("D‘% o
NG \s‘nfais
= -38
2

“he Coofdiaw\es are Lorden 05

< "3‘3 \ﬁ‘%w



(\2(\

\Q'—— e rea\ numbders (at\ Coackions
4 aumbers 26 whee ayb

e (ounking aombesrs  of o“:O,

owX i\e,ﬁ)m'ﬂ\ff& 0
?\‘/S w@'ﬂ‘cx é‘*dpe \/\Vé \YS, oC

T( B ’ /\)O‘k ,\Mﬁ;’\ﬁ‘j Ao l/

¢ S Aombl rg/

N\
(Q Aenotes  al oro(eraA N~ fouples
o¥ rea\  Aumbers

AR My - - ( Counting Aumh{&)



,m‘.:\f\z

ﬂll‘i L\LI%B Were Yy GIC (N (\2
(vt (oM Somedomes (Five Yaese ag

A Frocd {:\( 251 or o COYom)

[\K Wwhea  oe're La\ling albort
3

A
‘\)"GC\'Oé’ § W \(1 -

- \Qg — (*)"S)%B WherL Xy o N

) F
Comedimes Wt v {Y 1\ %/X 0

3
[%‘5/& (br ARCAS 0 R
£



‘Km \’(1%/ \CCYor¢  are SFQ(;’\G"@J [0‘3

4\«31‘ \eo\g’r‘\ onek 4o anqles

A
- @\ :(.\C(,“ngu-)\&/\B (ohere

\&‘ 1\(>" Mt )\‘/\ e c‘\( ;“ ’\Q -

Thic 16 o Siacke lur o reel

AUAWTS ) nok an nSinde

Sequencd -
Yor e chors i R
Y
i\‘\ Y . *"’x or \,‘l
[



A\ 1
Ocdered  means Ak s dhing

d\e oroer 0&- Nombere 0&065&3(

(02 & (oLl Gor  exeample

BARARY



C OAENNOA " A\\ VehorS emened® Qtom Ing

0(2:3’,,\,



Wwe  aAd  Yhe vecvors by

a )
X 4 AR |
K \ ‘?). — ‘L;"Vﬁ%
¢ ‘ i
Xn 3 ¥n+4n l

- (Ko\c’\‘\ﬁ\g (Orres de’«/\f) en¥TIeq



¢
Aorg o
/&

o om\‘i A\

b Qoo ¢

uprniAs '

S 2E
e

oo

e

f’ Q\(;mMF‘ ¢
0

[ ’S { /1 (Q'O\:r Ol
IR



Qcaler Mulkiplication

L\
Given Ce W oot ¥l in R

/
/

LN

wﬁ SU"\W" I‘\U\jf'tp\vs AS ‘?o\\Owsf

AN o
C X,
C | %\ ‘
/
‘ J
*ﬂ C/\&d\

_ ol ewery endey by C

~









| inear Combainadions

S

_/ N
lox(/(e_ & Co\\ecXxion of ectors S n \XZ ,

- N '
A aector v ia TS e

\i/\e&r (om\oit\a‘ﬂb/\ Og' ARCROrS 19 g

,\g' Mere & G counting Aumber K

~

- b—g {n%
Gf\()\ vechorS  \Y, )&J}) -, WOy

Wik

fr———————

e S B ~
) v = €\ ‘V%‘*’}E

Gor come stalors Cuy Gy Cx




4 -

\,€, ‘300 CoN 0\0“0‘,“'\ AN bﬁ Scalor
molkiplgng o adding Wor "
means  poleatially bokn) VT S

NS



\/kou Yo e (& one veetor is e

\‘\/\Qw' COM‘O(NW\'\'OA 0(‘ ﬁ’tve'\ \ﬁl.';\'of’gj

\OW{"L docon Uoor \NESo™ e,c(uwkiom)
Lorn 1% iafo A Sostem ok

\i/\ew' ELUNTIONS e o

dng  @quakions (W\aj‘oc S

AAATIES )



Soluvdton

T \?-

ay | <
[ ¥ G o |a
i )

J'S \S{ & \o\f:ar
(&
§
I
C o bynasion o %
-V | )
R
- -1¢ -
—Jo and |
5 ) O
- 3

whel e Wwent o Koo g

Wt dhaere ot Lealers
C\ (/).‘ Cw\cx C/; w;‘\f\”‘

:



Inest

—(K ~\8C2
> Y5 I 24 C
— : QO\&\ a\\
A0S






C/‘ ¥ :fc)."’\gég S

3(:\ ’)L; “’L‘JC‘S g
Ce
Wq oy
welhor N \R \Vechr 1 IR

S0 dese AQors G equrly ¥har

(orresponding enteies most R €qualy SO

Cy Y +G4 ’\gég =5 \54 e’y
FU
Sc ~10cy 13U =N 4
iy

"'(,‘ *SC} = \h B .
"N
BC( “2(/; “'C’CS: g L)\“/ i



CyEFG W8 =5
%c(\oc)%wc%:\\
_( 4Scy = N
(-2 46G:= F
Syshem  0F  lineer equadions )

7/

So\% vSiﬂj matrices

Cy G C3

f
'\ 3 -5 3
S -1p ‘;
- § 0 \



SO Ao Sucin C\s Cl‘ CS ades



‘Cfﬂ;”0\03‘3: CS‘)aﬁ\ CD(Ué’-‘\ & (Co\lecyion

ok Aecrors S \'(2‘\ y e Span
ok S, denoteh by $pen(S), s
Me collecxion of  aM \inear (ombinaions

ok vedrs in S - TH S‘DaoLS):'lR:

W Soey dhok C 1 o0 speening &t

N N
for \‘\l 3 , L NNIC 244\ ey W Q

(S & \iacos Ccom o) ack10N oft echors

in S



Do& ?Coddc’\g

Qow yo columA ) cs'\ve‘\ velhers

— " '
G o WO 1o W ) and Wi

(r:{ ¢« Va oo A ek

AT
\Jy
W ly Wa Gor i N3y Va and



“Uhe Aok Prodock o “_\”’ WL

—_
e, (¢ AWC ree\ auabed oyien b4
@ =\ Ar. V.- VAN LW

W@ =t o

VelsorsS ’




Solusion’

L@, \I = [9. "(o‘l andh

- _( 3

WO /\ COMMQ
u

AV

G



Qewr%i W Yo went XD (ompaC

\.3 {’f N T Fm\riws Q&ar"f\e)

~
wr;‘\é W s & fow e Ko O‘ACA

nG o (olomn ACCAT .

2\

-~

Sv oz (2 oud| ?
—

Z —IK

Iﬂ -*\«\\S vw:m/\el’/ we (en gee,ewm\-

\cq'\j = w'\a




Ge < Me‘\'f’ e .Ln‘\'e,r ‘?Pe AeAcons

-

S

‘\ SC“\“" mu\“f)\&c&hl\ p ;(— S o

N P
\VeCKos N \Q Cu\tx C S A SC:«\M‘)
e O <f VS

O

0\ § =0
a) e 2ef0 veddor | { )

O

p—— g

D v =

C\ A S‘yl’a"d\ed TSSO ok VY
(same MFEAIA s goes m&gn&’;«%}

£ =l



d\ G shronbea werson otk {,’/ ( < ame.

Arecxiony  smeWes maﬁni-\udeB

& 0c L)

8\ 0 \Jeckor ?om“‘mg N\ er

0{’905&‘&6 Al recsion ot \r W

magn?’fW‘L Souema)\ [0 \C\ W

CLO .



@,
«Yore

2\,



1) Jeckor Addiyion * T y W arg

A > s
JCCorsS (N \‘\1 | I  vecyor \ A4

\$ Lom‘ao’rak Q¢ ometrs c;.\(q \0‘3
p—
0‘5 N s A N,

’ oAl AKsS
W) mebiing & MW Coordin
-~

where T deeminaict

C)  Aresinn Q fron e origin

0F Wi new RN S |

0\\ ConNeCEiNg W or'\g{mv\\ Al

ho Whet 0 Agmims

“his ques 4o welhof VW



F‘jc‘bf&

2\



Ac)\o\i'\fg Y Tero vedor do ivsel

s e pero vector agen . Simiarh

mulkiplying S 2ero vecdor ey ond

Sea\ar oMy &3'\6\:19 Mo 250 veckor -
>

Denoing 4 erd \ELYOF by O)

g@om@&ciw(\g f
=

ngcm ( 0 B = & POk |

___\_




|~

@,
\YS
NO
NECrOo K
o

P,
(cfore

‘;QQIA(‘L
m«z\"; 1
CLO plying by

2\

g;\ﬁn;&f

g M

M \‘tf‘ﬁ;/‘
) j



\M SPC“\ y o aW\ ‘(Mczl’ Com\o]»\a‘\';of\g/

ok o Smlc Noszero  VEOKF 'S

n Vine, opometricelly . (e can

ALk ewoon widlh only scater mo Ml

DQ \ N -W\'s (as -



/7

(o Nonzero w g

?ic’w% f\

/

x&\

N

J 1%



\iAcer  ominations )

‘/“'\L SFOM\‘ of a\\

of fwo NoARyo e NS T

?\aa\es 3@00\@(!‘1(:‘“‘1 y Un\ésg ONL

SCCkor 18 o sceles multipe  of

W ofler . In nis (a%y

NeN O WWne  egqen



Case |

Cose 27

—

\Wree  noarero ~echors (Z}

o\ three veckors  point in the

noy o\ Fhree vechors are ov
Come \\/\L, by O & ©

e ng\ of I Ower w0 -
“Then e grn oF dhe Yo

NECXorS 15 O P\‘m@ -



Case 3"

Nod aWN dwee Aeckors are on ¢
Jine anA  A0F s fhwee veckos

R Pﬂane. '/@\u\

Yoo g ok Fhese dlyre¢ wechors
16 all ok —Hsrae~dim01\siw\

Spa(é ,



S ———

-—
.Lmeor’«m\- OLbefrvaionrs oN Span

—

N

\\ “\he 2e10 ek 10 (1L s 10 Y

SPen ol any co\le (Yion of Lecsors.

Jost mehe  scelere cqoal 200 .

Q\\ Af\s N3 70, (<R TR \ineas Combfnwﬁo«

of  1hselS |, meke e Scatal

eaon\ do ot Lo Aned  vROWF ondd
do;{& A ang ofvel \ector S -



35 A'Q \ow SAafr ¥ WA  Norzero wveldocs ,

‘H\L Span 1S i'\we’lf an ;/\‘Q;/\(‘{'C

CO“QC’(iom 0‘: e (dors } ')us‘t choose

a\\ sceler molkipkes of 4 sk

vechol -



LN Dot Prodvcy - later

—TC  fwe Yoo weckers ore equed



fu FYwer  reduckioN



Loea Qurihes  redvction



EX“”\P\Q 5 , Conﬁ\e, Vo Arwseen Vﬁﬁ-brsw




ES(&M(’\L (/ )



