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Theorem : Let A
,
BER2

-

and x
,
BERR .

Then :

(i) A+ B
= B + A

(ii) A + (B
+ C)

= (A+ B)
+ C

(ii) <(A +B)
= <A+ cB

(iv) (c + B)A
= 2A + BA

(v) <A,B)
= <B

,
A)

(vi) <CA , B)
= <(A ,B)

(vii) <A+ B ,
C = (A, ) + <B ,

C

(viii) (IdAl=1d1
. /All

(ix) 11 Alk O iff
AF (0,01 &

same as : 11 All = 0 iff A = (0 ,07

urf: HW3 W



We are now going to

re-describe lines in the

Euclidean plane using the

vector equation of a line

from Calculus .

-

: Let A and B be two
distinct points from IR2

.

Define

(x
= [A +A(B -A)/telR}

A + 3 (B- A)-⑰-#⑧
B
- A-non
aree

I



Yto d B is

A + A(B - A)

Ex : A = (1 , 11 , B = (2 , 3)
-

(AB
= [1 + A)1

,
2)(Ae1]
-

A B - A

= [(1+t , 1 +2)/ A =(R)

-· aI S



#
Therem: Let

& = ELAB/ A and B aredistinct pts in 1R2)

(i) &
= 1

=
= It was all

Then
,

Ethe Euclideanlines Lm
,
b

Si) LAB is the
and La

unique line
through A and B

⑭of
: See the notes I email to you



EIf A
,
BERRY then

-

dq(A , B)
= 1)A - Bl

en

Euclidean
distance

of: HW 3 .

#

-

)1 , 1) and B = (2 , 3)

d((A , B)
=(-3)

↑
=N4 = ⑮5

and



1/A-B11 = 11( - 1
,

- 2)11

-2 = Es

Theorem : Conside the
-

Euclidean metric geometry

G = (R
,
2z , del .

-

same as

Y'above

Let A
,
B be distinct points .

Let LAR be the line through

A and B .

then , f
:

LAB* IR
defined



by f(B-Al)= AlB-All
point
line LAB

is a ruler for LAB

⑭:FA+0 (B-A)) = OllB-All
= 0

and f(B)
= f (A+1 . (B-Al)= 1 : 1/B-All

>8 I
So , f(A)

= 0 and f(B) > 0 .L
roof: See notes.
-



IFilt Betweenness

Ref: Let (8, 2 , d) be
a

metric geometry .

Let A
,
B
,
CC8 be points .

We say that Between
A and C if
-

(i) A , B , C are
distinct points

Sil A , B ,
C are collinear

(i) d(A , B)
+ d(B , c) = d(A ,

c)

d- ·Bea(A ,
C

We write A-B-C to mean



that B is between A and 2
.

-siderthe hyperbolic
-

plane & = (H1
,
21

,
dH)

Let A = (- = , E) , B
= (0 , 11 ,

and C = (I , E) .

-

A IB C
7⑳1)

S oh
,

⑧ ⑧

(i) A
,
B , C are >

&
a 7

-
......

distinct points .

(ii) A , B , C are
collinear since

they all lie on

-2
,

= G(x ,y)=H)(x -0+ y
= 13
-

x + y
= 1



(i) Recall that on oh s
the

distance function is i

di)(x, , , (x- ,-)= (in)f

(ii)
, ,

=)l
so
, ↓ ↓
anca

,
= /in()l- l

negative

= (n(s)

=(n(AY (n(5)



x
= 11 ill e↑

10 , 17
it

gYz
t

am(A ,=(In)))-linl
= (((5)) = - (n(5) = (n(3)

negative
-

So
,
dH(A, B) + dr(B , C) In(x1+n(y)0= (n(5) + In() = (n(xy)
i
= (n(5 . 2) = (n(3) = dr(A,c)
↳Claim




