
these constructions on your own???

History of Math, Princeton University, Fall 2024, Prof. Kontorovich

Lasttime : Proved Quadrature
of ALL RectilinearShapes (polygenk
How could a have discovered

Rectangle : b
Want

&

area :2, side length it,

Yotze' (a+b)= aY+2ab +%
- (a- 5) = -y+ 2ab =64
-

(a ++)- (a-5) = 49b.
Divide both sites by 4,

(e
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Qual of Rect -> Quad of Triangle

# Ara (Traph)= I base height.

#RectilinearShape (ie Polyulthen any
-

is Quadrath (Squrath)
.

TTo eas: ① Triangulate
②Addof squares . (Pyth Thm).

C

A C = A+ i Cas areas)
,
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E = C + D.

-I
Great The : Hippocrates's Quadrature of
----y
the Lune. 450 - 400 BCE .

Typ: Right isosceles turiangle,
B

② Drow Semisivie
on BC (E)↳( A C.

③ Draw Semicide on AB (D).
Thm ADBE = Lune is Quadable.
-

(this is curvilinear-bounded by arcsof-

If: Uses FACT:



Note: dispute among historians on whether Hippocratus really knew how 
to prove this fact. It does appear (with proof) in Euclid's Elements...

#semila = Constant

Fact tall a
11

iF J ·

In modern terms
,
Area (circl = in"

Area /Semi circle) =Fir" : Diam = Zr.&Area(square) = (2r)= 4.
#

-
. best .

B=>- AGZEB2 = BT?

FB = 1 . E
↓

-



pf : Look at Area (eui AD) = E Avalsemi 1--
-

BLE

① Bisect BC at O
,
draw Ap = Area (quarter

Ayant
AralSeniBAD) = Ara(qua BOAE),
- Area (ABE)

- Area(ABE)
.

Area (lune) = Area (ABOA).

But triages are quitable !

Hence so it the Lune GED.

sposely
, Hippocrates then

clamed that he could square the
circle



The circle is quadrable,
⑦ Guytract regular hexagon

pfi
-

&A

readin11((21
-

② Draw O Or AO Y
-

③ Draw Semi Circle on #B & more

Look at total creai
Big Circle + Glones = hexagon +

I
6 semicirls.

rad (Biyich)=2 rad (little)
.

= Area (Biy circh) = 4 Area (little circh).



Hippocrates did find two other lunes that really were quadrable. (Not this 
one) Leonhard Euler 1771 found two more. 20th century: Tchebotarev 
and Dorodnow proved that these five lunes really are the only ones that 
are quadrable.

↳ 4 Arca(little circh) + nes
= Hex +

↳Arih
E

a)Circle on #3) = Hex-Gloves ,

X ↑
=

quadratle Yimplesare quirable-
-

Construction

Big Three Problems of Antiquit:
A

① Trisecting an angle
② Doubling a Cuse

③ squaring a Circles



&ruchline' Nome are solvable,

Wanttel ① & 1837 ish . .

:Lindemann 185

·
me


