
300



# (Euclidean planel

Hi ·
A11 H2

W I
C

C-⑧#- -
- -

· B---
A
,
2 Hi , so A

,
C are un

the same side of
l

.

AEH
,
and BE Hz So A ,

B

are on opposite sides of 1
.



Three theorems from HW 7

-,2, d) be aTherem:

metric geometry that satisfies

PSA
.

Let le & be a line .

Let P
,
Qt 8 with Pl

and Q4& .

Then :

-Si) P and Q are on
Q

·

.opposite sides
of &
.
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Term: Let (B, ,
d) be a

metric geometry that satisfies

PSA .

Let 4
,
Q
,
Re8

and IE1 .

If 4 and Q are on opposite

sides of & and Q and R

are un opposite sides of
Is

then P and R are on
the

same side of l .
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Theorem : Let (8, 4, d) be a-

metric geometry that satisfies

PSA
.

Let P
,
Q
,
Re & and le2.

If P and Q are on opposite

sides of and ① and R

are on the same side
of l,

then P and R are on

opposite sides of l .

proof :
-
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Our next gral is to show

that the Euclidean plane

satisfies the PSA axioms .

#IfA = (x ,y)EIR ,
then define At = ( - 3 , x)

At is read "A perp"
1

=Fic
·

A
= (2 , 1) dea:-

* We get

Si rotating A
At by

by 900



irem :

If XeIRY
,
then <X , x+)

= 0

(i) Let X, Z
EIR" and X=C0, 01 .

If <z
,
x
+ 7 = 0 , then

z = AX for some Af IR .

ouf
:

An ea,
b) .

Ther, -
a) >

(x , x
+ 7 = <(ab) , b

SCn

=b) + (b)(a)
= 0

(ii) Let X
= (a,b) = (0, 0)

and E = (< ,d) .



Suppose [2 , x+7
=

0 .

Then
,
0 = (2, x + = <(c ,d) , (- b ,a))

=> - cb + da

so0 ! (* )

Since X=(a ,b) = (0 ,
0)
,
either

a#U or bFO .

sel
:

Suppose a FO
.

Then from
(*) we yet

d=
.

Thus ,

z = (c , d)
= (c ,a) = G : (a ,b)
= - . X = AX

where t=



case 2
: Suppose b F0 .

-

Then from (*) We get c
= B .

Thus ,

z = (c , d)
= (*>, d)

= G . (a, b)

= 5.X = AX

where t
= G

In either case ,
Z = AX

for some AEIR .
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Theorem : Consider the Euclidean
-

plane & = (RY &= , dE) .

Let 4
,
QtIR2 where PFQ .

Ther

Fa = SAGIR ((A-P, (a-4(4
= 03

oia /--·



proof : -->-

E : Let AEPA .

Then from Topic 3 We have

A = P + A(a
- P)

where A EIR .

Ther
,"I<(A-P) , (a-

P)+

= (A(a - P) , (a
- P)t)

= A((a- P) , (a
- P) +)

Sta ,b)
= t . 0 = 0

-= ta ,b) ↑

↓ previous thm



Thus
,

- AERY<A-P), (a-P= 03 .

* Now let AERR2
With <CA-P) , (G-P(1)

= 0
.

Since PFQ , We know Q-PF10
,
01 .

So
, by the previous theorem

A - P
= A(a- P)

where AEI .

Then A
= P+ ACA-P) .-

By Topic 3, we get
At PQ .



SAGIRY/[(A-P1 , (a-41 = 03 = Pa .
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