
 

Math2010 E Advanced Calculus I

Differential Calculus of Functions of Severalvariables

fix yl fix Y't

II.it o ofthetiniestmy
Vectors in IR I Xi Xn E R

IR Rx x IR n copies of IR

Xi Xn Xi E IR for it i i n

Remarks It In Textbook boldface X isusedto denote a

vector

Hi In highschool AB is a recta with
initial point A terminal point B

For I x xn is a recta with

initial point A 0 10 0

terminal point B x Xn

ni IR is called Cartesianproductof n copiesof IR

Xi Xn Cartesian rectangular coordinates of the

point
at

eg IR K R 1 o

I x 1 I Y
I



Basic Operationsof Vectas

Let a Cai a an ER

5 by bn EIR

re IR

Equality

q ai bi fait in

Addition
oath aitbi Antbn

Scalar Multiplication

rd tan ran

Subtraction

d D at fist
la bi a an bn

Parallelogram law goats 12 8

5

E g
Ta

ta

Ex what is a 5



length Dot Inner Product in R

Defn Let a ay an EIR

I by bn ER

Then dot product or minerproduct

d 5 a b t n t anbn

1
Havetowritethedot

In particular

a d ait tan til all

Hall lait tan is called the length magnitude of
the recta d

In Textbook it's denoted by tal

Remark Another notation for dot inner product
ca I a 5

Properties of DotProduct

Let a B C E R TER Then

1 att E a I 5 E

d bite d 5 ta I
2 ra 5 a rt r d5



3 d f b I zerorecta

4 a do and equality holds 2 8 10 o

15 a A yall

6 d D Hall11511 cat 5

where O anglebetween art 10 E
Hence if 55 0
a 5 0 core o a 15 perpendicular

Remarks II Fa n 2,3 5 6 are geometric properties of R

lil Fa n 4 Hall in 5 26 is defused before and

the O in 6 is the definition

Ices E ta highdimensional

aectas

Hi If Hill 1 then it is called a unitvector

eg i 1,0 0

5 10 1,07 are unitvectors in R
I 10,0 11

Pfof61 fans Assume OSE

5,0 1,51115llano
1151160 1 1 _tall 1151160



Note 115 all CI a 5 a byte

5 58 A Ed
by4 212

5.5 5.2 cat Ta
15112 21.5 115112 byB 2151

From the figure
115 all Hall 1151105 11151suit

Half 211am11511600 11511620 11511siio

Half 21191111511604115112

Hallltillast I 5

eg Suppose ten are rectus of thesame length
Show that Ftw FW O

Sohn Ftw F W T.itw.F F.w w.no

MORINI
O by assumption that ten have same

length

Remark Ftw 1 E N provided 11511 11611

W
Ftw

y
egg

Geometricmeaning

Diagonals of a rhombus are
perpendicular



eg In AB is diameter can thecircle

A Y C B
show that LACB 900 I

Sok AT ATTE
BT BT of

cheek

AB diameter BO AJ

Then AT.BE ATHOL Bott

ATTE ATTE
IIF OT.AT AT DOIN

IIIOITHOTI

O since 1102111117011 radius

LAB I

Two inequalities Au's Book 51.2

Cauchy Schwarz Inequality

Let a JER Then table tall 11511

it II Aibi EVE.at E bi



Equality holds

19.51 11941151
F

Atb a bra

for some ter

Pf Cases Ita O or 5 0 then bothsides are 0

equalityholds a of a 5 od

Case att 540

let flt Ata 511 fa ter

Then flt ta 5 ta 5

Italie zta.tt 11511 20

Note fittllta 51130 t AER

quadratic U U U
discriminantO 0 0 0

I Eitali zta.tt 11511220

Oso

ie f 2 d 5 41119171115112 so

II 51 Eliana



Equality holds o o

f t has a repeatedroot r e IR
Hra JIRO
rats A


