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Then 04 :40[=y3:1] X265 1531
and "~ 0C:04[=2:1]=306:153.....00........ ).
_ First, draw OD bisecting the angle NOQ and meeting AC
in D. D+0f
Now 00:04= Qb \b.h [Eucl. VI wu
$o that [CO+04:04= E DA, or] m ol V-8
CO+04: CA=04 : AD. Cewely bl
< Therefore [by AC and va“_ P ol g -
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N //om AD>071:0s8, 0.7 (3).
N Hence  0D°: 4 u,TSm#mb,_v AD*
> (3717 + 153" : 1537
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c Secondly, let OF biscct the angle 40D, meeting AD in E.
.aa/ [Then DO:0A=DE:EA, ;00 0p =05 +EKE
~ |sothat DO+04:DA4=04: AE)] Pl
N Therefore

04 : AE[> (5913 + 571) : 158, by (3) and (4)]
0h: pF v:mﬁn@ ................... (5).
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[It follows that
OE* : EA*> {(11624)* + 153Y} : 153"

> (135053432 + 23409) : 23409

> 187304333 : 28409] = /¢
(OF : EA> 117253 158 Lo0evveneee. L ssesnlB):

Thirdly, let OF bisect the angle AOE and meet AE in F.

\\l)éw thus obtain the result [corresponding to (3) and (5)

o
d

' above] that
04 : AF[> (1162 +1172)) : 153]
(UA AF >2884}:158 2ccererecnnnnen (7
[Therefore 8.. . FA*> ((2334}) + 153" : 153"
> 5472132 % : 23409.]
~ Thus OF : FA >28393 : 158.....ucveunene..... (8).

Fourthly, let OG bisect the angle AOF, meeting AF in G.
We have then

04 : AG[> (2334} + 2339%) : 158, by means of (7) and (8)]
bl S st 10

LANAG >4673% : H\U onr Goul/

, Now 25 angle AOC, which is one-third of a right angle,
has been bisected four times, and it follows that
£ AOG = ; (a right angle).
Make the angle AOH on the other side of 04 equal to the
angle AOQ, and let GA produced meet OH in H.
Then £ GOH =44 (a right angle).
Thus GH is one side of a regular polygon of 96 sides cir-
cumscribed to the given circle.
And, since 0A : AG> p@ﬂw* 133,
while AB=304, GH=3%4G,
it follows that
AB : (perimeter of polygon of 96 sides) [> 4673} : 153 x 96]
>4673% : 14688.
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Therefore the circumference of the circle (being less than
the perimeter of the polygon) is a fortior: less than 3} times
the diameter 4B.

IL. Next let AB be 36 diameter of a circle, and let AC,
meeting the circle in C, make the angle CA B equal to one-third
of a right angle. Join BC. B yood 45 ¢ dr i

Then  AC:CB[=v3:1] <1351 : 780, T

First, let AD bisect the angle BAC' and meet BC in d and
the circle in D. Join BD.

Then £ZBAD=sdAC

= £dBD,
and the angles at D, C are both right angles.

| It follows that the triangles A DB, [ACd]{ BDd are similar.
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Therefore

AD:DB=®D: Dd)
[=4C: 0d)
=AB: Bd
=AB+AC:Bd+ca (V-17)
=AB+ AC: BC

or BA+AC:BC=AD: DB.

[Eucl. VI. w__
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AC : CB< 1351 : 780, from above,

\_H [But

Av.
il Ta&bo BA :BC=2:1 coe X o
% A . =1560:780]
o Therefore (4D : DB <2011: qmc .............. ).
M [Hence AB': BD'< (2911 + \\w : 780*
KB 2 A2 2™ 21 : 608400.]
_ Thus AB:BD<30133 : 780 ............. @).
Secondly, let, AE bisect the angle BAD, meeting the circle
in £; and let BE be joined.
Then we prove, in the same way as before, that
| AE:EB[=BA+AD:BD
i < (3013 + 2911) : 780, by (1) and (2)]
= < 59243 : 780
- | e < 5924 X 2 T80 X 5
N AL :£8< Swiyov .......................... ®).
[Hence  AB*®:BE® Aﬁwmw + .v 240* . 08
| < 3380929 : ﬂ\L( eTer
' Therefore ( AB:BE< ﬂmu@\ﬁo,u 3.
J\\&Sﬁ.&m\. let AF gm@oa the angle BAE, Bmmﬁum nrm circle
* Thus AF :FB[=BA + AE : BE

< 36614 : 240, by (3) and (4)]
<3661 x 3 :240 x 4
CAF 73< SS«IQ& U W by
[It follows that :
AB*®: BF* < (1007* + 66*) : 66*
; < 1018405 : 4356.]
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Therefore ~ (AB : BF < 1009} : 66 & ................... (6).
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Fourthly, let the angle BAF be bisected by AG meeting the
circle in G.

AG : GB[=BA + AF : BF]
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AB*: BG* < {(2016})* + 667} : 66°
< 40692844 : 4356.]
Therefore AB : BG <2017% : amj
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[And

whence wm hwv@a wcaqw\;. SRR oy ) §

[Now the angle whm which is the result of avm fourth bisection
of the angle BAC, or of one-third of a right angle, is equal to
one-fortyeighth of a right angle.
Thus the angle subtended by BG at the centre is
7 (a right angle).]
Therefore B@ is a side of a regular inscribed polygon of 96

sides.
It follows from (7) that
(perimeter of polygon) : AB [> 96 x 66 : 20174]
> aw%m g w_ozw
6336 . .° 1 approM
And = \i
wsmyux « Aemom & 220

Much more then is the circumference of the circle m.nmpgn than

3}¢ times the diameter.
Thus the ratio of the circumference to the diameter

< 3} but > 3}9.




