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The Portuguese
established posts
at Goa in 1510
and at Malacca
in 1511.

In 1557 the Ming
N/ Court gave
Malacea® g consent for

L establishment

of an official
Portuguese trade
post at Macau.

Lisbon

'\Nagasa ki

Town map of BETEN
(17th / 18tk century ?)

LS Cs Y LTI

eV R Macau, Hong Kong and Canton
[Guangzhou] (late 19*" century)
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Christopher Clavius (1538-1612)



http://upload.wikimedia.org/wikipedia/commons/3/35/Christopher_Clavius.jpg

A statue of Matteo Ricci was erected on
August 7, 2010 at the archeological
remains of Colégio de Sio Paulo

(St. Paul’s College) in Macau.

St. Paul’s College, founded by the Jesuit
Alessandro Valignano (1539-1606) in
1594, was the first western-style
university in the Far East.
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The Master From the West
An Exhibition Commemorating the 400th
Anniversary of the Passing of Matteo Ricci

Macau Museum of Art
August 7 - October 31, 2010



n qmbm bmcnﬁ
1mot'es g%;mt,u
noumlrus&c difficilit,
Tia ;1de: cldcmbu ute.

‘olgo% /ﬁf'o JBe

beietate -

Matteo Ricci /35 §
(1552-1610)

Nicolas Trigault £ & B¢
(1577-1628)

China in the Sixteenth Century: The
Journals of Matthew Ricci, 1583-1610
(transl. L.J. Gallagher, 1942; 1953)

Histoire de I’expedition chretienne au
royaume de la Chine, 1582-1610
(transl. G. Bessiere, 1978)

(FIBE 7 W) » B & .1:§n=‘ ~
z¢33F, 1983



“... Whoever may think that ethics,
physics and mathematics are not
important in the work of the
Church, is unacquainted with the
taste of the Chinese, who are slow
to take a salutary spiritual potion,
unless it be seasoned with an
intellectual flavouring. ... All this,
what we have recounted relative
to a knowledge of science, served
as seed for a future harvest, and
also as a foundation for the
nascent Church in China...”

China in the Sixteenth Century: The Journals of Matthew
Ricci, 1583-1610 [compiled by Nicolas Trigault and
published in 1615; translated from Latin into English by L.]J.
Gallagher in 1942; 1953]



“The result of such a system is
that anyone is free to exercise
his wildest imagination relative
to mathematics, without offering
a definite proof of anything. In
Euclid, on the contrary, they
recognized something
different, namely,
propositions presented in
order and so definitely proven
that even the most obstinate
could not deny them.”

Isit?

China in the Sixteenth Century: The Journals of Matthew Ricci, 1583-

1610 [compiled by Nicolas Trigault and published in 1615;
translated from Latin into English by L.J. Gallagher in 1942; 1953]
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C. CLAVIUS,
EUCLIDIS
ELEMENTORUM
LIBRI XV

(1574; 1589)

EUCLID’S
ELEMENTS
(Cl 300 BICIEI)

Chinese translation

'} by Matteo Ricci and
1XU Guang-qi (1607)
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“When he [Xu Guang-qi] began to
understand the subtlety and
solidity of the book, he took such a
liking to it that he could not speak
of any other subject with his fellow
scholars, and he worked day and
night to translate it in a clear, firm
and elegant style. ...... Thus he
succeeded in reaching the end of
the first six books which are the
most necessary and, whilst
studying them, he mingled with
them other questions in
mathematics.”

Account by Matteo Ricci (Matteo
Ricci, Opere storiche, I & 11, edited
by Father Tacchi Venturi, 1910-1913)

In Henri Bernard (% {7 ), Apport scientifique du pére Mattieu
Ricci a la Chine [translated by Edward Chalmers Werner as
Matteo Ricci’s Scientific Contribution to China, 1935]



“He [Xu Guang-qi] would
have wished to continue to
the end of the Geometry; but
the Father [Matteo Ricci]
being desirous of devoting his
time to more properly
religious matters and to rein
him in a bit told him to wait
until they had seen from
experience how the Chinese
scholars received these first
books, before translating the
others.”

Account by Matteo Ricci (Matteo
Ricci, Opere storiche, I & 11, edited
by Father Tacchi Venturi, 1910-1913)

In Henri Bernard (% {7 ), Apport scientifique du pére Mattieu
Ricci a la Chine [translated by Edward Chalmers Werner as
Matteo Ricci’s Scientific Contribution to China, 1935]
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(BPR*L7 %) &1 &+ (1857/1865) [ 3
7]l Iz 4 (Alexander Wylie)r 3# » % ¥ fF¥ 3% »
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Courtesy from the Hong Kong University Libraries

Translation of Book VII to Book XV of
Elements by LI Shanlan and Alexander Wylie
(1857), completing the translation of (fifteen
books of) Elements.



d by Emperor Kangx

lation of Li Li Yuan Yuan (Origins of

iIssione

Astronomy B RFE AL ), 42 volumes.

= Shu LiJing Yun (Collected Basic
Principles of Mathematics BxE2 3 48),
53 volumes.

Observational Computational
Pitchpipes # & 3E#& ), 5 volumes.

IR) comm

Mathematical Harmonics and Astronomy
= Li Xiang Kao Cheng (Compendium of
= LU LU Zheng Yi (Exact Meaning of

HE

Comp
(project started in 1713, published in 1722/23)
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ELEMENTS

' . Short, butyet Plam

GEOMETRY

AND PLATN

TRIGOMETRY.

Shewing how by a Brief and Eafic Method,
all thatis Neceffary and Ufeful in Elrtf[ldf
Archimedes, Apollonins and other Excel 1ent
Geometricians, both Ancientand Modern,
may be Underﬁ:ood

| With many Additions, and Improvcments The

, Written in French
By F. Ignatins Gafton Pardies. /4

And now 1endled into Englifh i from the
Fourth and Laft Edition.

By Fobn Hariis M. A.and F. R. S.

whole being Accommodated to the Capacities of
'loung Bcbmners

a Londen, Printed by F. Mamthews, for R, Knaplock at |

R
T2
gl

the sngel,and D. Midwinter and T. Leigh at the Refe
and Crotvn in St. Paul’s Church-yard.  17c1.

.

Elémet;s de geometrie by Ignace
Gaston Pardies (1636-1673),

1st edition 1671;

6th edition 1705.
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d.1633 Figure |
1: Calendarial Bureau - << %*ﬁ@ % >>
{2%3 Reinstated

1625 —— Censured and relieved of all posts

: - (HEH) (BEKE)

1621 —4 Censured (ZFHH) (EEEE)
1618 :l (HEEDT)
' Sick leave (Agricultural expt. at Tianjian) .
o7 — RGNS )
——— Sick leave (Agricultural expt. at Tianjian) << X@%H}%»
1613 —4 '
’_— Attempt at calendarial reform
1610 — Nliourmrllg pfi'nod for father T £ "Bl . éfﬁgigg
1607 ghmrlxgcua{ura expt. at ran. o ements <<‘;EU % ﬁlﬁ»
| l . . o . \CA: )
1604 Final success in court examination — Hanlin Academy
\ (fEPEaR)
(ETE)
incz;lrgzi‘rrlg!tions for ( 2B T FoAlEgin ok )
1581 — First s\{lccess in local examination
e [N OFFICE 15 YRS.
—— -~ - NOT IN OFFICE 14 YRS
A BRIEF CHRONICLE [7a10 5
b.1562 —L OF XU GUANG-QI | imJ6 il S5 5

M.K. Siu, Success and failure of XU Guang-qi: Response to
the first dissemination of European science in Ming China,
Studies in History of Medicine and Science, Vol. X1V,
Nos. 1-2, New Series (1995/96), 137-179.
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“... but nothing pleased
the Chinese as much as
the volume on the
Elements of Euclid. This
perhaps was due to the
fact that no people esteem
mathematics as highly as
the Chinese, despite their
method of teaching, in
which they propose all
kinds of propositions but
without demonstrations.”

%57
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Square Inscribed in a
Triangle

Q

Step4:
Move A, B or C to verify the square.

http://ggbm.at/6255332
J



http://ggbm.at/6255332
Square Inscribed in a Triangle.ggb
Square-Inscribed-in-a-Triangle.html

58 Tohn Speidel/his

ced into‘another long fquare, whof€ length (hall be

equalltoche lineE,
E
B G
G —u
St
24,
BC, 40?
FH, 20,
Al F

Ncreafe AD.to F.then fet the line E. frdin A.to-
F.Thatdone, bythe 23 Probleme, fay if E.giue the
length B C. what the breadth AB. anfwere AG.
P.23. forthebreadth(of the long fquare to be made) and
AF.orE.isthelength,whercof make thelong fquare
AGHF. which fhall be equall to the long fquare
AC.andyethislength A F. equallto the giuen line
E.which was required. B

Pros. LXIX,

Withina Trisngle, to inferibe 4
Sqmare.

Let ABC.be atriangle giuen, whereina fquare is
tobeinfcribed. SRR A

Vpon

Geometricall Extrattions 59

ABa69.
AC.183,
CB'195.
GH. 84,

Ponthe end C. ere& a prerpendicular of the
length of the perpendicular, from B. vpon the
" ¥ bafe A C.(asCD) thendrawe the fubtendant
fide AD. Thatdone, devidethe rith angle ACD. 32, 1.
into two equall parts(by the 8.Probleme)with theling 6. 1.
C E. which cutteth AD. inF. Lattly, bythepoint F. 12.6*
draweaParralell to the bafe A C. as GH. whereof
make the fquare G H I K. which fhall ftand withinthe
triangle A B C.required.

P ros LXX.

Within aTriangle, toinferibea Parralellogram,whofe fides
fhall haue proporsion together yas two
lines ginen.

Let AB C. beatriangle giuen, andlet itbe requi-
red to infcribe within ita long {quare, whofe length
fhallhaue proportion to hisbreadth astheline D.to
the lincE.

I2 Ac

Problem 69 in A geometrical extraction,
or, Acompendium collection of the
chiefest and choisest problems by
John Speidell (1616)
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Commentary by LIU Hui (§k)
[mid 3™ century]

Method (dissect-and-re-assemble)

X
X

b X

Area=ab Area=(a+Db)x
ab= (a+b)x

L = | http://ggbtu.be/m2812253

J



http://ggbtu.be/m2812253
material-2812253-Square-Inscribed-in-a-Right-angled-Triangle.ggb
m2812253-Square-in-a-Right-angled-Triangle.html

Calculate x in terms

of b, h.
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Alternative proof of the formula in Problem 15 of
Chapter 9 of Jiuzhang Suanshu (L1U Hui)

“To the top and to the right of the
square there appear respective smaller
right triangles. The relations between
their sides retain the same rates as in
the original triangle .”

Tajr oRFI2ZARER ]G
Roa HApE2Z F72 4 AFL o

a:b:c=ay:by:¢c1=as:by:co.
a+b  ap+0b a

Hence, ; T:?,
~ab
x_a,—|—b
- a  a TS
bUE b astby b
- ab
- x_a—l—b .
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(The horizontal rectangle formed by part of
the base and the vertical rectangle formed by
part of the perpendicular are equal in area.
Men of the past changed the names of their
methods from problem to problem ...)

Compare with  ysa . (344 5 (%7))
Pr‘OPOSITIOH 43 YANG Hui, Continuation of Ancient
Of Book I of Mathematical Methods for Elucidating

.« the Strange [Properties of Numbers]
Euclid's (Chapter 11) (1275)

Elements.
5 E J 3
N

< q S



a

— ale,

= agbl.

Hence, albg = agbl, or ay : as = bl . bg.

— alb; — a;bl.

Hence, a1b = aby, or a: a1 =b: by.

2 _ 2 _ 2 2
Since ¢? = a? + b?,cf = a? + b?,c3 = a3 + b3,
we have a: a1 :a0 =b:b1 : by =c:cq: co,

or a:b:c=ay1:b1:c1=a9:by:cC



A pedagogical extension to a
locus problem (but with no
historical context)

Question: When (and
only when) will the
two regions have
equal area?

http://ggbtu.be/m2467811
J



http://ggbtu.be/m2467811
material-2467811-Equal-Area-Problem.ggb
m2467811-Equal-Area-Problem.html
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LIU Hui’s Method of Double-Difference in
Haidao Suanjing [/ § ¥ & Sea Island
Mathematical Manual] (3" century) as illustrated
in Gujin Tushu Jicheng [+ 4 W3 & = Complete
Collection of Pictures and Writings of Ancient
and Modern Times] (1726)
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Given a, d, b; and bs, how can we express h and [ in terms of
a, d, b]_ and bz ?

http://ggbtu.be/m2812113
>

1o i ¥ E BRI E =iy
HYBE T
(1275)



http://ggbtu.be/m2812113
material-2812113-Liu-Hui-Haidao-Suanjing.ggb
m2812113-Liu-Hui-Haidao-Suanjing--.html
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ad =b,(h—a)—b, (h-a)
=(b2 _bl) (h_a)

h= ad +a
bZ_bl
-:I
la = b, (h— a) = 22
2_b1
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[ was brought up [in school] with a large dose
of synthetic geometry replete with lots of
proofs and construction problems.

» accustomed to the notion of proof
and logic .

» the joy of discovery and the joy of
succeeding in understanding something
which was tangible (you can at least
draw some pictures even if you do not
know why it has to be like that at first)
but (you do not know why
it is like that at first).

» Geometry is a subject in which one can
exercise logical discipline and free
imagination at the same time.

P geometric viewpoint
(flexibility in framework).

M.K. Siu, Learning and teaching of analysis in the
mid twentieth century: A semi-personal observation,
One Hundred Years of L'Enseignement
Mathématique, ed. D. Coray et al, 2003, 177-190.



The plan adopted throughout is to develop each
group of geometrical facts by the following
successive stages: -

(i) Examples for oral discussion.

These are illustrated extensively by diagrams
in order to simplify black-board work.

This oral work gives the pupil a clear
understanding of the relevant facts, familiarizes
him with the arguments which will be used
later in the formal proofs of theorems, and
trains him in methods for solving riders. It
includes, when appropriate, questions in which
the data are numerical.

(ii) An exercise of numerical examples.
(iii) Formal proofs of the corresponding
theorems.

Preface of Durell’s A New
Geometry for Schools (1939)
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The work in Stage A gives practice in the use of
instruments, and deals with the fundamental facts
associated with parallels, congruence, and similarity.

Preface to Durell’s A New Geometry for Schools
(1939)



82 STAGE A

Construction of Surfaces of Solids

The open box which holds the matches in 2 Brymay
match-box is 2:3 in. long, 1:5 in. wide, and 0-7 in. high.
If you cut down the edges and
fold the sides of the box down
level with the base, you will obtain
a figure of the shape represented St 2=~ """ 7
in fig. 196, and this is called the
net of the open box.

What are the lengths of the
different parts of the boundary ®
of fig. 196, if the dimensions of
the open match-box are those Q P
given above? Fic. 196

Which lines in the neb must be equal?

Draw out the net on stiff paper or thin cardboard; lfla,ke
creases along the dotted lines and then fold so as to obtain an
open box. Use gummed paper to fasten the edges together.

H K

EXERCISE 23

1. Make a sketch showing the net of a closed box, 5 cm. long,
8 cm. wide, 2 cm. high. Show the dimensions of the net on
your sketch. Draw the figure accurately and construct the box.

Fic. 197

2. Fig. 197 ropresents the net of a triangular prism. Show
on your own figure the dimensions of the neb if the prism 18
5 cm. high and if each edge of the base is 3 cm. Construct the

prism.

84 STAGE A

7. Fig. 201 represents the net of a regular dodecahedron, 860
the photograph opposite p- 1. Each part of the net is & regular
pentagon. To draw a central pentagon, prick through the points
marked 1, 2, 3, 4, 5 in fig. 11, P. 8. Then fit equal pentagons
round the edges of this pentagon. Construct the solid.

Frc. 201

8. Fig. 202 represents the net of a regular icosahedron, see
the photograph opposite p. 1. Each part of the net is an
equilateral triangle. Construct the solid.

Fic. 202

9. A circular cylinder, see fig. 3, p. 2, is made of thin
paper and has both ends closed. Its height is 6 cm. and its
girth (i.e. the circumference of the base) is 11 cm. Draw
the net from which it could be constructed. Use the fact
that the circumference of & circle is %2 times the diameter,
approximately, to find the diameter of each circular end of the
cylinder. Construct the cylinder.

10. Draw a semicircle of radius 6 cm. on stiff paper, not card-
board, and cut it out. Coil it so as to obtain the curved surface
of a circular cone, see fig. 3, P- 9. Cut out also a circle of
radius 3 cm.; this will form the base of the circular cone.
Construct the solid.

CONSTRUCTION OF SOLIDS 83

3. Fig. 198 represents the net of a regular tetr
T ahedron, see
the photograph opposite p. 1. Show on your own ﬁgura, the

dimensions of the net if each ed f 27 s e
Construct the solid. ge of the solid is 2 in. long:

Fra. 198

4, Fig. 199 represents the net of a i
pyramid on a square b;
‘ see fig. 3, p. 2. Show on your own figure the din?ensionsasgi‘
the net if each edge of the base is 3 cm. and each of the slant
edges is 4 cm. Construct the pyramid.

F1a. 199 Fra. 200

5. Fig. 200 represents the net of a regular octahedron, each

face of which is an equilateral trian,

0 gle, see the photo h
opposite p. 1. Show on your own figure the dimensli)ons gfr Bt'«lljle
net if each edge of the solid is 4 cm. long. Construct the solid.

6. Draw on stiff paper or thin cardboard the i

j 3 net of a prism,

i é‘ oer.;l.‘a;l;x;%,ev;hoie base is ka. regular pentagon, see fig. 3})p. 2:
: entagon, prick through the points marked 1

4, 5in fig. 11, p. 8. Construct the solid. 5 Pt

C.V. Durell,

A New Geometry
For Schools :

Stage A (1939).



Those teachers and examiners who are in a
position to compare the results obtained by the
teaching of Geometry in schools today with
those obtained before the dethronement of
Euclid agree almost unanimously that there
have been both gain and loss. On the one hand,
almost all pupils today acquire much more
power in applying and reasoning from the
fundamental facts of Geometry than did their
predecessors, but, on the other hand, their
reasoning is often less rigorous, and the average
pupil often fails lamentably to reproduce the
standard proofs when called upon in
examinations. THE ESSENTIALS
Almost all would agree that °F

SCHOOL GEOMETRY
the gain outweighs the loss;
for the educational value of
the Sllbj ect lies far more in NQB“I\:I.:;NEB':IA,?“ s
the former than in the latter
accomplishment. ... the loss
need not accompany the
gain, .... SO

MACMILLAN AND CO., LIMITED
ST. MARTIN'S STREET, LONDON
1950

A.B. Mayne, Preface to The Essentials of School
Geometry (1933)



PART T

IMNGLES, CONGRUENCES, PARALLELS,IN-
FPOUALITIES, AND PARALLELOGRAMS

INTRODUCTORY

Geometry is the science of space, and consists of the study of the
shapes, sizes and positions of objects which occupy space.

All reasoning is founded on certain simple principles, the
truth of which is admitted without proof. These self-evident
truths are called Axioms. The following is a list of axioms
which apply to magnitudes of all kinds. Certain other axioms
relating to geometrical magnitudes only will be stated later as

they are xequired.
1 {,o'\.vst'-:
1. Things which are equal to the same thing are equal to one

another.
2. If equals are added to equals, the sums are equal.
‘ | _the remainders are

i (QUals d AKEN __1TOIT) €U

—equal.
4. If equals are added to unequals, the sums are unequal,

5. If equals are taken from unequals, the remainders are
unequal.
6. Things which are the same multiples of equals are equal

-to_one another, e.g. Doubles of equals are equal to one
another.

7. .Things which are the same parts of equals are equal to

—=

AQne another, e g Quarters of equals-are equal to-one-another.—.
8. JLhe whole is greater than its part.

A M.S.C.




2 \ ESSENTIALS OF SCHOOL GEOMETRY [PART

DEFINITIONS

Surface. The space occupied by any object (say a penny or

a football) is limited by boundaries which separate it from sur-
ding spa 40

A surface has length and breadth, but no thickness.

Surfaces intersect (or meet) in lines.

A line has length, but no breadth. Lines intersect in points.

_A point has position, but no magnitude.

In practice a line is represented by the mark traced by a thin

pencil-point on a sheet of paper, and a point is represented either
by a small dot on the paper or, preferably, by the intersection of

two small lines. e.o. X.
Straight lines. A line may be stra_'ght or curved Everyone

sible to add to this knowledge by a formal deﬁmtlon The
following 1s the definition usually g;ys:n :

A straight line is that which lies _ezenlpb_ermeen_m_extreme
points.

AX10m. wo straight lines cannot enclose a space.

It follows that two. stralght lines cannot intersect in more than
one point. For, if they met in two points, they would enclose a
space.

POSTULATES

In order to draw the figures required for the study of geometry
certain instruments are required. These are (i) a straight ruler,
(ii) a pair of compasses. It is also necessary to assume the pos-
sibility of performlng certain simple operations by using these
instruments. .

A geometrical constructlon which we can take for granted that
we can perform is called a p@ostulate The followmg postulates

.concern a straight line :

Postulate 1. Let it be granted that a straight hne may be
drawn from one point to any other point.




ANGLES AT A POINT II

THE COMPARISON OF TWO TRIANGLES

Two figures which can be made to coincide are called con-
gruent. Congruent figures are said to be equal in all respects.
In two congruent figures, the sides and angles which coincide,
when one figure is applied to the other, are said to correspond.
They are also called corresponding sides and corresponding
angles respectively.

In two congruent triangles corresponding sides are opposite
equal angles, and corresponding angles are opposite equal sides.

It should be noted that, in order to make two triangles coincide,
it may be necessary to turn one of them over,

*THEOREM 1
If a straight line stands on another straight line, the sum of the
adjacent angles so formed is equal to two right angles.

X
D D

Case I Case 11

(]

A Cc B  Fuo. 22 A Cc B
Let the straight line CD stand on the straight line AB. It is

required to prove that the angles ACD, DCB are together equal to

two right angles.
Case /. 1If the angles ACD, DCB are equal, each is by definition

aright angle and they are together equal to two right angles.
Case 77.__If the angles ACD, DCB are unequal, let CX represent
a line drawn through C perpendicular to AB. ey
Proof. ~ACD + .DCB c
= £ ACX + £ XCD + L DCB
= £ ACX + L XCB
=2 right angles, by construction.
Corollary. If any number of straight
lines are drawn from a given point, the sum
of the consecutive angles so formed is equal D
%o four right angles, i.e. in the figure tad a5
&AOB + £BOC + £LCOD + DOE + LEOA =4 right angles.




I12 ESSENTIALS OF SCHOOL GEOMETRY [PART

THEOREM C
The three medians of a triangle are concurrent.

Fia. 117.

Let ABC be a A, and let E; F be the mid-points of AC, AB. Let
the straight lines BE, CF meet at G.

Join AG and produce it to cut BC at D.

It 1s required to prove that BD =DC.

Construction. Produce AG toH , making GH=AG. JoinBH, CH.

Proof. In the A ABH, FG is, by construction, the line j joining
the mid-points of the 31des AB, AH ;
". it 1s || to the base BH ; .. FGC is || to BH.
Similarly, in the A AHC, the line EGB may be proved to be || to,CH,
.". Both pairs of opposite sides of the figure BGCH are parallel ;
*. BGCH is a parallelogram.

But the diagonals of a parallelogram bisect one another ;
. BD=DC.

*Deﬁmtlon The point of intersection of the medians is called
the centroid of ‘the triangle.

Corollary. The centroid is a third of the way up the median
DA, measured from D.
For, in the above figure; AG =GH, by construction.
But, since the diagonals of a parallelogram bisect one another ;
*. GD =DH, i.e. GD =1GH,
.. GD =1AG, i.e. GD =1AD.
Similarly, it may be proved that GE = 1BE, GF = 1CF.
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146 TRIANGLES IN PERSPECTIVE

TRIANGLES IN PERSPECTIVE.

Definition. Two figures are said to be in perspective if the
joins of corresponding pairs of points are all concurrent.

THEOREM 61.

(Desargues’ THEOREM*.)

If two triangles are such that the lines joining their
vertices in pairs are concurrent, then the intersections
of corresponding sides are collinear.

fg. 89.

The triangles ABC, A'B'C’ are such that AA’, BB', CC’' meet
at O.
Let BC, B'C’' meet at P; CA, C'A"at Q; AB, A'B' at R. Let
OAA’ cut BC in S, B'C’' in S'.
& Gemrd Desargues (born at Liyons, 1593 ; died, 1663).

TRIANGLES IN PERSPECTIVE 147

To prove that PQR is a straight line.
{PBSC} = {PB'S'C’} as both ranges lie on the pencil 0 {PBsC}.
~ A{PBSC}=A’{PB'S'CY,
ie. A {PROQ} = A’ {PROQ}.

These two equicross pencils, therefore, have a line OAA’ in
common.
‘. P, @, R are collinear. Th. 56.

Definition. The point O is called the centre of perspective,
and the line PQR the axis of perspective of the two triangles
ABC, A'B'C’ in fig. 89.

Desargues’
Theorem

#AABC 2 AABC
LA

(in perspective
centrally) -

Bl § 3 AR
(in perspective
axially) ;

K 2_7% %R o

‘\\\

C. Godfrey, A.W. Siddons,
Modern Geometry, Cambridge University
Press, 1954, first published in 1908.



Desargues’
Theorem (3D)

"
A

http://ggbm.at/6039247

OReo 'S

[=]


http://ggbm.at/6039247
Desargues' Theorem (3D).ggb
Desargues-Theorem-3D.html

Chapter XI.

108 INVERSION

Exampre IL

Prove the following theorem by inverting with regard to the
point O. AOBF, AOCE are two circles intersecting at O, A; FO a
diameter of the first cuts the second at C, EO a diameter of the
second cuts the first at B; then AO passes through the centre
of the circle OBC.

Let A, B/, ... be the inverses of A, B, ....

We will now write the corresponding properties of the figure
and its inverse in parallel columns.

fig. 64.

AOBF, AOCE are two circles A'B'F/, A'C'E’' are two st. lines
through A, O, through A/,

FO, a diameter of @ AOBF, cuts F'O, the perpendicular from O
®AOCE at C; on A'B'F/, cuts A'C'E’ at C'
EO, a diameter of @ AOCE, cuts E'O, the perpendicular from O
O AOBF at B. on A'C'E/, cuts A'B'F’ at B'.
To prove that AO passes through  To prove that A0 is perpen-

the centre of ® OBC. dicular to B'C'.
Now we see that the inverse theorem is true (it is the ortho-
centre property of a triangle).
., the original theorem is true.

Inversion

X
INVERSION 109

\/ Ex. 468. Invert the following theorem with regard to the point O : \If
O, A, B, C are four points on a circle, angles OAC, OBC are equal or
supplementary.

v/ Ex. 464. Invert the theorem ‘The angle in a semicircle is a right angle’
with regard to one end of the diameter.

\/Ex. 468. OP and OQ are lines through a fixed point O, inclined at a
angle and i ing a fixed line in P, @; the envelope of the
circle round OPQ will be another circle.

V/Ex. a66. Prove by inversion (or otherwise) that if the circumecireles of
two triangles ABC, ABD cut orth lly, then the ei ircles of CAD
and CBD also cut orthogonally.

/Ex. 467. Prove by inversion that the circles having for diameters three
chords OA, OB, OC of & circle inferseet again by pairs in three collinear
points.

v/ Ex. 468. Three circles OBC, OBE, OCF pass through a point O; OBF “°*
is & straight line passing through the centre of the circle OCF; OCE is a *‘(“
straight line passing throngh the centre of the circle OBE; prove that

circles OBE, OCF intersect on OD the diameter through O of the circle ,*

OBC. %

Ex. 469. Prove by inversion that a straight line drawn through a point ~*“
O to cut a circle is divided harmonically by the circle and the polar of 0.  **

[Tnvert with regard to 0.] 5”,

 Ex. 470. The limiting points of a coaxal system are inverse . |

points with regard to any circle of the system. .

‘ \/ﬁ}x 471. A system of intersecting coaxal circles inverted with

regard to a point of intersection becomes a system of straight lines
through a point.

\/Ex. 472. Invert the following theorem with regard to the point O: If
each of a system of circles passes through two given points O and O’,
another system of circles can be described which cut the circles of the first
system orthogonally.

\/Ex. 478. A system of non-intersecting coaxal circles inverted
with respect to a limiting point of the system becomes a system of
concentric circles having the inverse of the other limiting point for
centre.

[Consider the orthogonal system of circles and use Ex. 472.]
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C. Godfrey, A.W. Siddons,
Modern Geometry, Cambridge University
Press, 1954, first published in 1908.



C.O. Tuckey,
F.J. Swan,
Geometry for
Sixth Forms,
Longmans,
Green & Co
Ltd, 1948.

" ..... Further, in many school
certificate courses there is
increasing emphasis on the
practical aspect of geometry
and in consequence much
less time is now spent on
formal and theoretical work

than formerly. ....."

52 REVIEW OF ELEMENTARY GEOMETRY

1II. SELECTED RIDERS

[Hints for some of these are given on pp. 58 to 61.]

1. ABCD is a quadrilateral in which AB, DC are parallel
and AB+DC=BC. Prove that the bisectors of s B, C
meet at right-angles at the mid-point of 4D.

[Itis easy to prove the bisectors at right angles ; the difficulty
is to prove that they meet on AD.]

2. A straight line drawn through the vertex A of a triangle
ABC meets the lines DE, DF, which i
join the mid-point D of the base to
the mid-points E, F of the sides in
X, Y ; show that BY is parallel
to CX.

[This was a complete question
in the Mathematical Tripos of 1894.
It has been suggested that it was
the easiest question ever set in that
o

i:ipﬂ?l)i G.iv.en. A.A.BE a’lﬂ'l .agggs.-

prove that 2 DEB =30°.
[(i) Published as ‘Mahatma’s
Puzzle ’ in Dec. 1938.] - FIG. 54. '

as marked in Fig. 54, prove that m

LDEB =30°. L

[With so many angles given, one u

would expect to be able to get all ®

the others easily.] .

(i) If in Fig. 54 the angles are:
changed as follows : - P

L A=2%, LDCA=30° u

LDCB=2x+30°, -

LDBE =30° —%, :

LEBC =090° - 3%, -

. 80
5
]

e ——————




Given three parallel lines,
construct an equilateral triangle
with a vertex on each line.
[Hint: What happens if the lines
are equally spaced?]




Given three straight lines
intersecting at a point, construct
an equilateral triangle with a
vertex on each line. 31
[Hint: What happens if the lines
are symmetrically placed?]




Given three concentric circles,
construct an equilateral triangle
with a vertex on each circle.

Q: Is the construction
always possible?



|

st

A.B. Mayne, The Essentials
of School Algebra (1938)

CHAPTER XVIII

GRAPHS (Continued)

113. Graphical solution of equations.
shown that by drawing the graph of y=06x2%—

. possible to obtain approximate values of the roots of any equation
. of the type 6x%—7x - 11=a, @ being a constant.

In Chapter X1V, it was
7x—11, it was

This is a parti-

cular case of a more general theorem, which we now proceed to

discuss.

If we have a pair of simultaneous equations in x and y, and if

the graphs corresponding to the equations are drawn with the same
axes and with the same scales, then, at the points of intersection

of the graphs,

1" The coordinates are roots of the simultaneous equations ;

2 The x-coordinates are roots of the equation in x obtained by.

eliminating y from the two equations ;

3 The y-coordinates are roots of the equation in.y obtained by

eliminating x from the two equations.

114. We shall prove these statements for a particular pair of
equations, but it is clear that the method is quite general, provided

that the eliminations can be performed.

Let us consider the equations y=3x%—6x+3, 2x=3y—-5. The
graphs corresponding to the equations are drawn in Fig. 17 on p.223.

The graphs meet at P and Q, and PN, QM are the perpen-
diculars drawn from P and Q respectively to the axis Ox.

P lies on the curve,
P lies on the st. line, ..

. NP=3.0ON?-6.0N+3.
2.0ON=3.NP-35.

.................. (ii)

Thus, x=ON, y= NP satisfy both the equatxons y=3x%-6x+3
and zx=3y-5. It may similarly be shown that x=OM, y=MQ

satisfy these equations.

Also from (ii), NP= -

222

This is the first result given above.
2.0O0N+5

[craP. xvIIL] GRAPHS OF FUNCTIONS
Substituting this value of NP in (i), we have
"% 3.0N?*-6.0N+3,
i.e. x=ON satisfies the equation
2x+5

=3x%—6x+
3 3 3.

It may similarly be shown that x=OM satisfies (iii).

:

\ f
\ 2 /
\ 0
\ /
\ /
1 8] I
\ /
\ /
L)
\ /
2
\ /
\ L
L1
2 \Lp L1
-
AN
N 4
N /| vij
= o N 2 S
FI1G. 17.

223

...... (iif)

But (iii) is the equation obtained by eliminating y from the given

equations. This is the second rf:sult given above.
oN=3:NP-5

2
Substituting this value of ON in (i), we have

Np=3 (LEES) ¢ (NP5 5,

Again, from (ii)

24. Draw the graphs of
dxagram for values of x from -2 to 3.
5x2=6x+4. Also find out roughly from the graphs, by drawing
the appropriate parallel line, for what value of a the equation

5x% = 6x +a will have equal roots.

=x2 and

52=§x+§ on the same
From the graphs solve

-




If each pair of opposite
sides of a quadrilateral are
equal, is the quadrilateral
a parallelogram?




(%,%)
(%2, 5)

7

(%1, %)

A’z

(%42 Ya) ..

Given: (x,—x)2+(,~3)2=(x, =%, 2+, ~,)
(x,—x)?+(V,—¥)? =0, —x, )2 +(y,— ¥, )?

To prove: (v,—y)(x,—x)=(,—¥;)(x,—x,)

X

Y
Given: |X|=|Z-Y| and |Y|=Z-X]
Toprove: X+Y=4Z
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Geometry is grasping space ...
grasping that space in which the
child lives, breathes and moves.
The space that the child must
learn to know, explore, conquer,
in order to live, breathe and move
better in it. ... Geometry is one of
the best opportunities that exists
to learn how to mathematize
reality. It is an opportunity to
make discoveries ...teaching
geometry is an unparalleled
struggle between ideal and
realization.

H. Freudenthal,
Mathematics as an
Educational Task
(1973),

Chapter XVI: The Case
of Geometry.




"4 (0] AR (geometrical
eye)’ = "“BI{ENREE S
B2t aEE L E P2
£ EHIBEN]”
C. Godfrey, The Board of
Education circular on the

teaching of geometry, Math.
Gazette, S (1910), 195-200.

C. Godfrey, A.W. Siddons,
Elementary Geometry,
Practical and Theoretical

(1903).




N. Rouche, Reaction to papers on geometry,
in One Hundred Years of L’'Enseignement
Mathématique: Moments of Mathematics
Education in the Twentieth Century, ed. D.

Coray et al, 2003, p.156.
= M {El =B E

=aMHEF?
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1869 James Joseph Syvester
(1814-1897)
— a plea for the mathematician,
Nature, 1 (1869-70).

1868 James Maurice Wilson
(1836-1931)

— Elementary Geometry.

1868 August De Morgan (1806-1871)
— Review on Wilson'’s textbook.
Charles Lutwidge Dodgson
(1832-1898)

— Euclid and his Modern Rivals.

Isaac Todhunter (1820-1884)

— Euclid for the Use of Schools
and Colleges: Comprising the
First Six Books and Portions
of the Eleventh and Twelfth
Books (1862).



“The early study of Euclid
made me a hater of
Geometry, which I hope
may plead my excuse if I
have shocked the
opinions of any in this
room (...) by the tone in
which I have previously

alluded to it as a

schoolbook; ”

The Collected
Mathematical Papers of
James Joseph Sylvester,
Volume II, edited by H.F.
Baker (four volumes,

1904-1910).

James Joseph Sylvester
(1814-1897)



“and yet, in spite of this
repugnance, which had
become a second nature
in me, whenever I went
far enough into any
mathematical question, I
found I touched, at last, a
geometrical bottom.”

The Collected
Mathematical Papers of
James Joseph Sylvester,
Volume II, edited by H.F.
Baker (four volumes,

1904-1910).

James Joseph Sylvester
(1814-1897)



1870 Meeting of 36
headmasters of
public schools

1871 Special Committee of
the British Association
for the Advancement

of Science

Arthur Cayley (1821-1895)
T. Archor Hirst (1830-1892)
William Kingdon Clifford
(1845-1879)

George Salmon (1819-1904)
Henry John Stanley Smith
(1826-1883)

James Joseph Sylvester
(1814-1897)

James Maurice Wilson
(1836-1931)



1871 AIGT (Association
for the Improvement
of Geometrical

Teaching)
[became Mathematical
Assoclation in 1897, with
official journal Mathematical
Gazette started in 1894]

— syllabus of plane
geometry in 1875.

— AIGT Reports issued
through 1893.



1901 John Perry
(1850-1920)
— The teaching of

1903

mathematics,
Educational
Review, 23
(1902),158-181.

Sequence of Euclid
no longer enforced
INn examinations in
Oxford University
and Cambridge
University.



“A bas Euclide

(Down with Euclid)!”

[famous slogan of J.A. Dieudonné
at the Royaumont Seminar of OECE
(now OECD) in November of 1959]

* R. Thom, Les mathématiques
modernes: Une erreur pedagogique
et philosophique? L’Age de la
Science, 3 (1970), 225-236; American
Scientists, 59 (1971), 695-699.

»* J.A. Dieudonné, Should we teach
“modern” mathematics? American
Scientists, 61 (1973), 16-109.

PEXRER THEEBRENFE , (BHED
13 (1976), 29-39.

* G. Howson, Geometry: 1950-70,
In One Hundred Years of L'Enseignement
Mathématique, edited by D. Coray et al,

2003, 115-131.
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ELEMENTS

GEOMETRY AND TRIGONOMETRY,

TRON TEE WOREY OF

A. M. LEGENDRE.

LEVIEED AND ABAFTED TO THE OTULEE OF MATAERATICAL INSTREOCTION DV
TAR UNITED STATES,

NEW-TORE :
PUBLISHED BY A. 8. BARNES & CO.,
Ho. 31 JOHN-STREET.
QLNCINWATI: E. W. DEREY & OO,
18a3,

Adrien-Marie Legendre, Eléments de
geométrie (1794; many editions;
English translation by Charles Davies
in 1852)

“Davies’ Legendre” means geometry in
the United States in the second half of
the nineteenth century!
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ELEMENS
GEOMETRIE.

PREMIERE PARTIE.

Des moyens qu'il éroiz le plus na-
turel d employer pour parvenir
a la mefure des Terreins.

C E quiil femble qu'on a dfi mefurer
d'abord , ce font les longueurs & les
diftances.

| A

B Pour mefurer une longueur quel-
¥ conque, l'expédient que fournit une
A

A.C. Clairaut,
Elements de

Alexis Claude Clairaut géometrie
(1713-1765) (1741; 1753)
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Alexis Claude A.C. Clairaut, Elements de
Clairaut (1713-1765)  géométrie (1741; 1753)
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Alexis Claude A.C. Clairaut, Elements de
Clairaut (1713-1765)  géométrie (1741; 1753)




A.C. Clairaut, Eléments de géométrie (1741; 1753)

XVI To make a square equal in area
to two equal (smaller) squares.

D C F

ACEh is a square
ACEh = ADCd + CFEd



XVII To make a square equal in area
to two other taken together.

D H C F

h
Following the trend of thought in XVI

we try to find a point H on DF such
that

(i) when ADH is turned around A and
when EFH is turned around E, they
join at a point /.

(ii) AH, HE, Eh, hA are equal and
perpendicular.

Take H on DF such that
DH =CF = EF.



XVIIl The square on the
hypotenuse of a right
triangle is equal to the

sum of the squares on
the two other sides.

(Pythagoras Theorem)

D H C F
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“Geometry is a phenomenon
of the human culture. ...
Geometry, as well as
mathematics in general,
helps in moral and ethical
education of children.

.. Geometry develops
mathematical intuition,
introduces a person to
independent mathematical
creativity. ... Geometry is a
point of minimum for the
distance between school
mathematics and the
mathematics of high level.”

Igor Fedorovich
Sharygin () & &)

X (1937-2004)




“Learning mathematics
builds up our virtues,
sharpens our sense of
justice and our dignity,
strengthens our innate
honesty and our
principles. The life of
mathematical society is
based on the idea of
proof,

Igor Fedorovich
Sharygin () & &)
(1937-2004)




“Rigour is to the
mathematician
what morality Is
to man.

(B2 ¥ 5§
P A4

24— A o)

Tl André Weil
A (1906-1998)




Lillian R. Lieber,
The Education of
T.C. Mits: What
Modern
Mathematics
Means to You,
originally
published in 1942;
republished in
2007.

[T.C. Mits = The
Celebrated Man
In The Street]

BY LILLIAN R L1 B R

WOND Y BAYY ML



And so you see how

Mathematics can throw light

on various subjects

which many people discuss

glibly and carelessly

since they have never been trained
to examine ideas

With that METICULOUS CARE

With which a mathematician works.

Lillian R. Lieber, 7The Education of
I.C. Mits: What Modern
Mathematics Means to You,
originally published in 1942;
republished in 2007.




THERE is a model for straight thinking
Which we all MUST try to imitate.

This is not the

noisy argumentation of

the pseudo-thinkers.

Rather it is

quiet,

honest,

careful,
COMPETENT.

Do not be NAIVE —
Use the methods of
Mathematics.

Lillian R. Lieber, 7The Education of
I.C. Mits: What Modern
Mathematics Means to You,
originally published in 1942;
republished in 2007.




Teaching is not a lost
art, but the regard for
it is a lost tradition.
(FIBAZEHMET
SER VTS
B EAlE#
= THYEH - )

Jacques Barzun,
Teacher in America,
1945, p.12

[quoted in Newsweek,

December S, 1955] Jacques Barzun
(1907-2012)



http://www.google.com.hk/url?sa=i&source=images&cd=&cad=rja&docid=mtJxttkdLIcf_M&tbnid=-2uD5S3YGgNOVM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fwww.columbia.edu%2Fcu%2Fnews%2F07%2F10%2Fbarzun.html&ei=mULSUYfwDvCviQeOnICIBQ&psig=AFQjCNEVmEKvZ_xeQYRyNBGPoTySosVWsA&ust=1372820505299153

% M.K. Siu, When “Mr. Ou (Euclid)” came to
China... , to appear in the Proceedings of
the 6! International Congress of Chinese
Mathematicians, July 2013, Taipeil.
[Chinese translationin: ¥ Tg%4 | &3
¢ R/, B2 EIE, 38(4) (2014), 24-41.]

L)

L)

» M.K. Siu, The world of geometry in the
classroom: Virtual or real? Proceedings
of 5th International Colloquium on the
Didactics of Mathematics, Vol. Il, edited
by M. Kourkoulos, C. Tzanakis, University
of Crete (2009), 93-112.

[Chinese translation in: ¥ ¢ S P4 1.
Ei#REE 97 PEEE 346 (2009), 1-4,
46; 348 (2009), 1- 6.]

* P. Engelfriet, M.K. Siu, Xu Guanggi's

attempts to integrate Western and Chinese

mathematics, in Statecraft And Intellectual

Renewal In Late Ming China: The Cross-

Cultural Synthesis of Xu Guangqi (1562-

1633), edited by C. Jami, P. Engelfriet, G.

Blue, Brill, Leiden, 2001, 279-310.
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