
 Lecture X 52.3 The dotproduct

Recall Lasttime wediscussedvectors in 2 3 dimensions geometrically

Algebraically I g u R E E m IR
Q KtxSty Cte

Geometrically 7

Ey

9 19 bty

P xyZ

Magnitude of v 11511 distance P Q

É g on tell I'at m IR

E E m Hill last in IR

Geometric interpretation of addition scalar multiplication

Hat 11 1al Hill for an REto Z same as I if a o

Direction of at oppositetop it aco
Triangle Parallelogram Law no direction if a o

Basic unit actors E f I are
10

É I 5 1 miR

given I to the is a unique unitvector in thedirectionofE namely F
Q Midpoint between a point P Q u R

y
n
9 P Pi PiPs M has 2 properties

9 19 1 fats M in the segmentjoining P Q
M mi mi ms IIPTill hall 2115811



PT a PI fo sma o IIPM Il Hard Illa IPI
Isangdiggin allfall PTIforces a I

mi ma ms Pt Pa f t Ilfipi FaPz 75ps Pti Atf Btf
1 DotProduct

Recall given i

I
I
41 m IR we definethe

dotproduct E I It Is u u that tumum anumber

Example it
t I I I E l o 1 1 3 1 5 3 5

By construction dotproducts inherit severalproperties from matrix addition

scalarmultiplication product More precisely

Algebraicproperties Fix it I I actors m IR a scalar

IF I I Inottrueforgeneralmatrices

Distributive Itf E I It E I E Iti

Associative at E a I.E I lat
I I HER

Application HE tell in terms of E ee

KEEN ITE ITE I
E It I E E ITE S

Distrib If
I
HEI't 255 11511



Q Canwe compute É E in R R using Geometry A YES

Geometricformulafor It If O anglebetween E E loses it

then E E Hill Hellas 0 É
c É

47

Why We compute 115 511 geometrically and compare it with theformula
written inthe application abort

Rn HE tell HERR

Effy tillsmo IIPS4 t IISTIR
Milt Hill as 0 t 11511send

P E a

guy I
Hell't Eliasson

21151111511as 0

so HE tell tall't HE n't z Hell Hell as 0
But HE E 112 HEIR HER t Z É F

Conclude I E HE'll11511 us 0

Examples I Pick I I of length 3 6 respectively with angle0 60

between them Find E I

In E I Hill 11511 as 600 3 6 I I
Find the angle barren e f I L

Sold Hell 1277 5

HE11 112 1257 F
M WO

Er tf 0 95

E I 2 1 1 I I 0.5 1



z Orthogonalvectors projection
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