



































































































































eg revisit A 12,351,5 11,33 FindExt
Sohn I 25 35 52 5 5 75 32

at 125 35 51 x City tsk
8 3117 5 41 8 10 til

6157 91 8
I j th N

Triple Product only inIR

Leta I E EIR
The tripleproductof a 5 et order isimportant is defined

by Axs c

Note Assume D ai AzAz 5 bi.ba b 2 19 CaCs

Axs c 1939,1 19195,1 1919 yeses

91 9,1 9199,1 519

A Az 93
expansionfavelain faxt I b b b 3
alay3rdrow

C C 2 C 3

Remark It iseasy to obtain

Ext E Btc ci Ext I

Ita E axe 5 Exjja






































































































































Geometric meaning

Axs I Volume of the parallelepiped spannedby a bed

at
Pf TxDot

hell Ella

and Axs E laxilllilkest I at o osee
Areal eh

Volumeof the parallelepiped

Ex Forcase I OEI
the proof similar I Ia o East

x5

Remarks in Ext E O 4 Vol parallelepiped 0

ha 5 I are linearly dependent

D
P

i's Tetrahedron

A a B g B
































































































Vol Tetrahedron

3Area ABC height fit Area II height

fVol Parallelepiped

I xD ci

eg let A 10,17 13 11,12 6 31 1 D 21,3

Find volume of tetrahedron ABCD
Soler IB 1 1,2 1,917

I0,41

IC 2,411 110,1 11 1,0
a B

AB 12,1 1,0 1 41,2

Vol Tetrahedron f ABXATJ.AT

t detf9 11 21 3



Linear Objects in R

lines plane k plane hyperplane

Line eg in R

z B Equationfam 2 9 2

A
Parametric fam

i
e

x y Of t AB AER

1,0 t 10,2 1,0

i t Zt

ie X L t
y at

AER

Note Symmetric slopefan 11 91 Ex

Parametric Form of a line in IR no particular

let L a line in R
L

of
X Xi Xn

at a point on L
Cui Vn Att

I a direction vectorof L Gasca san
ite

Then 8

parametricfamof L

I It tf
EIR called a parameter L is parametrizedby AER



ie Xi Xn ai gantt Vi Vnl

Attn i Ant tvn

ie X ait tv

Xn an th
ter

eg A line L in R passes through

A 1,33 13 1 113,5
Soh Choose a A a B as recta

T AB la BITI
A parametrization of L is 5 112,37 1113,51 11,337

1,2 3 t t 1 31,2

In highschool notations x I it y at 7 3 2 7

Remarks 111 Parametric form isnotunique manychoice as ineg
hit From we get symmetric fam

93 73 at

x 1 2Cy 2

zay 27 2 3



Planes in IR
go

Etsitty
1 P a plane air

go
re

it a point on P ster

I T 2 linearly independent vectors on P

Then Parametric Fran of P

at Sitti
tf

twoparameters

127 P a plane air no p

it a point on P

T anamalvectaofp fit fig
ie his perpendicular to Panto

Let d far Az Az F Chi ha ha and X X 9Z1
YEP IF Attn

I a n o I ricin

X ai y Az Z Az hi ha Nz O

nixthzytnsz
niaiggg.tn

as



Equationof P general in R

Xt haythzz c
le ton

provided rithynghs 8

eg Suppose Pisa plane ink passingthrough

A 10,0 1 13 1012,0 C C11,0
Represent P using lil parametricfam il equation

Sola i Pick a A B a C

IT AB AT a Eat
7C

I AB 1012,0 1010,11 10,2 1

F AT f 11,01 10,017 141 I E É B
Then the parametric fam of P
is

I go 510,2 1 tf 1,1 1 s t ER

ii Take R Itt Cri vareas in is
I I I

9 I
1 41,2 check

Equation of P x y z 0,011 f 11,27 0

it xty 22 2 check



eg Find the distance between ol p

A 12,1 Il and the Mia
P x try z 4 Al

Sola From H D 1,2 1 IP

consider the line L passing A in the directionofh
F Attn
12,1 1 tf 1,3 17
2 t Hat I ti TER

Leta bethe intersectionof L and P then
I can befound as follows

put x y z 2 t Hat I t intoeqt 4 of P

K t 211 2 t t t 4

t t check

I 2 ft 1 21 E 1 1 1 5,0
check

Hence

distance between A P distance between Ata

2 E 1 05 1 2

Ez check


