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Remove HW 6 from study guide .↳HW 3
, 4 , 5 on test 2



Ii continued .....
-

90
~

que

w↓ 1
, 800dea: Afte

-

Recall from Calculus that

ill-cos(0)=-- 11 11 . IlEll

where t
is the angle

between

I and E

<
,
E) <0 iff

- 90% 8,90°
-So

, COS (OK O

And < =,w) <0 iff 8 >-90° or 90% 8 .



Def : Consider the Euclidean
-

plane & = (1R, 2e , dE) -

Let 1
= P

-

Define

H
+
= 3AGRRY(A-P , (a

- 4)
+ x0}

H
- SAGIR"/<A-P,

(A-P)-) <03

!1
11

Ht ↑
a

At
⑧ 10N⑧·

p IIi#↳
a-
EAt-H and AE H-



therm: Let 1
= 58 in the

-Euclidean plane . Let
Ht

and H-be defined as above

Then Ht and I are convex .

⑭f
: Let's prove this for

Ht

The H-case is similar .

Let A , BEHt .

Since A
,
B-At we know

(A-P , (a
- P)+) >0

and <B-P , (a-4)+> > 0
->

We need to show
that ABC Ht

Let CE AB .
* [Either EB]



We need to show C-CHt

If C = A or C = B
,
then CEH

So suppose A-C-B .

From HW4 #10 We know

C = A + t(B
- A)-

B

where O <A<1 . ·
Thus
,

S(C-P1 , (a
- P)+

=-A) - P , (a-4)+)
C

= <(1 - t)A + BA - P , (a
-4)t)



= (1 -t)(A - 4)
+ A(B -P)

,
(a- P)+

= <(1 - t)(A - 4) , (a- P(t) <M+N ,L[+ (A(B-P) , (a-P)+7
= <M , 27

+<N,]

=(1 -t) <A-P , (a
-1)

-&Since AtH+/<cM,NY0<t< = [M ,
N

0<1-t -

+At >0
-

>0
>0 Since BEHt

Thus [C-4 , (a-4)
+ > >0

and CEH

Mus
,
FB = Ht.



them
: the Evalidean

plane 3 = (R,1 - , d=)

satisfies the PSA .

2

of
:

Let 4, QEIR -

where PF Q .

Let l
= PQ .

Let

H = [AERRY <A-P , (a
- P)

+ >03

H
- SARRY <A-P , (a

- P) +) < 0]

Recall

e=Y = [AE1RY/<A-P , (a
-P = 03

Thus , RR breaks up into
3

disjoint sets :

R = H un ul



So
,

(i) IR2 l
= H UH-

(i) H
+ H

-

= 4 .

The last theorem
showed

(ii) Ht and H-
one convex .

So we just have
to show (iv) .

Let At H and BEH-

We need to show ABRE 4 .

To do this We ⑧Ha->need to find teIR ⑳
AB

with 0 <t < 1 P·
where A + A (B-A) El % A+A (B - A)

Ot
We need to solve

<(A+A(B-A)-P, (A- 4(+) = 0



for OCA<1 . LM,L + N,

This equation can be rewritten
as

(A -P
,
(a-P(t) + (A(B

- A)
,
(a- P1t)

=

0

Or

(A-P, (a-pHt)
=
- <A(B-A) , (a

-9)t)

Or

<A-P , (a-P(t)
= 7 -+(B

- A) , (a-
P(+)

M,
Y = < cM ,NY-
+)= A(A - B

,
(a-P)tx )

We want to solve for t
.

Is <A - B
,
(a-P) +) = 02

0

Well ,



(A-B , (a
- P)+ (**

= ((A-4) - (B -4) , (a
- P) +7

=> (A- 4 , (a
- Pl + 7

- (4)
- <O since

>0 Since ACHt BEH-

>0 .

Thus in (*) we yet

CA-P , (8-P)+ (** x)
t=
(A-B , (G-P)

+ >

So
, A > 0

Since <A-4 , (A-p1+
0

and <A-B, (A-P)+) >0 .

Is t < 1 B



Yes because (**) says that

<A-B , (a-P)")) <A-P,
(8-P1)

So the above A works !

Mus , ABRIF 4 .

#
-

Terem: the hyperbolic

plane If
= ( H11 , 21 , dr)

satisfies PSA .

prof: See Millman/Parker

mi




