Sdan 4.2, The Dot Product @
Recall: XeW® s opven by X'Lix

) S A}
Xn‘.‘.'jn CXn

Defimtion Vhe dof produck or ineer prddoct

OQ X e Rﬂ s the  sca\al

X' kﬁ = X:LLSL-\P e Xntjr\

T\r\'i‘g 'S A Ki(\c}t ot mo\\'ip\(co}?on Yor
JecXors (bob be cosefol - Mme 00\‘\00\' \S ’_}_q\:
o Veckor), ond b hes Slar properties:.

e o MN\O\'&.\{\) €

5 T )(.\ﬂ:oj-x
2 X-x = \xV"»0, WxW\=0e> X=0
3 cxey) = (ex) g = X- (ey)

L\. X.(;j.\.’[_) - X'\j Y KN-F&
&‘4:\{3\-0'\\00\'&.5 over \Jed'o" O.AA:'\';O(\



@

(A)Q. ConN VSe JY\’\ebe_ P“OPG’-(‘*\\% Yo do
Ve cvor ax\tse_\oro\ MeX \oos modn \We

Pre oréir\oas CTA AT 3@0&\ S0 ogrmavj
Know).

Lemmo. \ X*‘ﬁ\\t = |\ X\\l 4 9\)((3 b \\\5\\2
Peock. |\ \u-us\\l‘# Cx+3\~ (x *3\
ol Xoj(.,. x.g_bg. B.X;. -3.\3

= X.X & :l)(.us + ,_3.53
= Ax b A XK + \\3\\a. 0

i

DQQ(q;'\'QOf\. QQ 50\\3 X\\QGR“ S

Os_“r_bogg_qg\_\ # oc Pecpendicular

‘\'(: X.j: O,



®

Definikion, Given X )€ R e \et

WX v Yon
’ \\%\\"1\5\ A= K- d

Propomtion. We hede
oYY g paralel o o
A X s orYhospnal Yo
3. % =x". &
Proct. The only one Fmad's Nk essuy 15 2

Koy M\\B R

= K- &5%
WZ

=Lk 0



NOub 50\’)905@ e \f\aﬂﬁ (_\(\ \Q\Q\\ ®

X
e
¢ *ex“ sy
We.  ¥now o 5“5%
cos © = L . \\75“_%\1 "5\\

p——

hypotrenevse

= % UL

T«&i\’\ Wy \\

= X a us
>0 \PAN \\3\\

Levmar. Tan & e anale © between
K ond '«5 [ %Nm b"b

s
= GfC Co
© e ( R\ \\3\\ ‘




®

De,{-\fr\;'\‘;on, The o\f\s\g_ bQ}VuJQ.Q_,(\ )(,tﬁC—.\Kn
15 the L)v\'\c(oe, & n [O,’W} so ok

COoS5 e = X- LS
W\ \\3\\

Now we ema show 3ome)r\r\§r\3 I_n_r_\pgf‘_\:_mﬁf.

C'QOC'\AOS Shwesz F_[ﬂe.quo\\‘\)fj.

= x,use\?\“\ Mea | XLS\ A PA \\3\\

Forther, Xl = MMyl i€ ced only £
one vedtor 15 o scales mo\hple of the other

Progl. TF 4=0 Hwen Ix-a)=0= Wx\ W)
o\«\A tﬁzO)(, 50 ue'Ce done.

X seolas O)

I¥ u_\'# O, we consyder

q(®) = s tyl= Iyl 2t e gt



o NOMM\

S0
%({:3 >0 ¢
oo o\ £. AF Ywe min

L) = x|\ - Q& D
v Oy

= ) X\ >
=

Ny \\\j\\;\
I x W= (k)5 O
o
B )

W\ > (ke 551
\ \3\\1

I AV W
KW Nl > (1)

O\‘\C& Yo X
( \C\f\s 5c‘uo.rt, (bo*'b\



Wy \\ \\\5\\ Z\X.cs\ A
\\Q'o&\ or\l “C
4

Now # AR\ \\3\\=\X"3\ <'£> 3&0\10)

o¢ \\X—{:oﬂ\\:L:O_ In Yy cose
X = (-,03 and % X 9 o scelal
W\O\\’:p\e, ot \j 0

w& Con Nowd L& this Yo prove.,

Tg_‘_}_gu_r\_zgﬁ__ 'Inequa\\\'\b, The sum & Yhe

\e,«\f)‘r\rxs of Yo sdes of o J““‘\"\“\fj\ﬁ
& 2 e \ena% of e thrd side.

q/\ Q+\D>,C.
br&€ co

c. -

cCro 72 b



@ &

Prock. 9

le

K

TE e wete AABC in veckor -Po(‘N\)
We MmUY show \\x\ﬂs\\bs Wl o+ Wall

3 :
Bo¥x

PR B B e
< gy
= (Il Wyl

S0 Wxrul ¢\« W\, ©

Noke © We 0508 e Fact thot all

Y\hese notwms are. 2 O. LO\\efC'L?



EW\Q\QS,
Y
X '-’5 K >
2) )
V A \Q >y
& < Ty, 6= ¥y o > T,
X’(j >O X.tﬁ-:.o

X‘<5<O

50\9906& we. derne. Two veckors
oy c\.\c\*c: f[booosr N people..

X B x‘ X'\ - N N \1\? S“\'UA ec\\"l V5 weqfif\s l’lq{:
- l\ .\‘Q (\O-\_

Sl
&

5uf\3\u§5¢5
4, F not

kj\ :Z 40 e J\UO\Q‘\'\' s udeaﬂ‘f\ff}




Soppose. Hnak A= R ‘ W

DQ,'{'\\({\\'QO(\. T\f\e_ Meodt  of &werm%& O'Q XGWV\
S aven \0‘3 P = % X=i1?‘\-ZXi .

(Jbe. con 250 meoann X ‘0\«5 +o\\((m3
‘\'\/\(’, COW\'POV\QY\‘\' O‘c X 0(3(\\050“0\\ .\.O ﬂ_

S - A
AW
=x- ALy
N
Sk (frea) 4



Definion. The Pecsson corrol oRon  coeffcient
(or ©) bekoeen X ond 9 'S

X o

e -9 = conB
AP\ LﬁL \

whee B g e o\sf\s\e between X7 \j'\'

o \\'N@,\ CDWQ\C\.\’QA Uf\Loma,\a\'eA N \"‘\\j\
peatly EAY

of “corre\ayed co f”?-\f‘” .
o ont cort e\ored

UJQ- U)\\\ \LQE’P o ‘xv\j Yo Ywa \)\c)mf“ﬁ

6‘\'03'\5*( s &> \(\\3\\ A{m@(\b\bf\q\ csg_ow\e\'r\}



