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Taipei, June 21, 2013

Stories with miles and ages in between 

Two girls waiting at a 
ski lift (Austria, 2010): 

“If I give you 2 sheep, 
you will have twice as 
many sheep as I have. 
If you give me 2 of 
your sheep, we have 
the same number of 
sheep.    How many 
sheep are there?”

179 AD

“There are two 
persons, A, B. Each 
has an unknown 
amount of coins. A 
gets     of B’s, then 
has 50 coins. B gets          
of A’s, then has 50 
coins also.  How many 
coins do they have?”

How mathematics  traveled 
from Eas t to  Wes t: 

via “Telling mathematics ”

Jan van Maanen (Groningen/Utrecht , NL)

Nine Chapters  
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Travel route and time

Jiuzhang Suanshu ( )  

1st century AD, document dated 179 AD

Zhang Qiujian ( )

between 466 and  484

Alcuin (

around 775

Bhaskara II ( India)

around 1150

several authors in Arabic

The preface 
of 
Zhang Qiujian 
suanjing

Nine Chapters

ZQ’s  mathematical clas s ic

Problems  to s harpen the young)

B6jag?an?ita, 
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The `Silk Road’ around theyear 0 

Alcuin of York, 8th century
Two men were leading oxen along a road, 
and one said to the other: 

“Give me two oxen and I’ll have as many as 
you have”. The the other said: “Now you 
give me two oxen and I’ll have double the 
number you have.”

How many oxen were there, and how many 
did each have? 

Major new element: the  s econd trans fer of 
oxen continues  with the  res ult of the  firs t.
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Codification by Euler (1770)
The problem appears in many more 
Western sources, from the 12th century 
onwards. It became well known when Euler 
included it in his It is 
now known as “The ass and mule problem”.

There is also a tradition of this problem 
which goes back to Euclid and Diophantus. 

Euler 

Elements  of Algebra. 
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Codification by Euler (2)
The ass and mule problem

“A mule and an ass were carrying burdens 
amounting to several hundred weight. The 
ass complained of his, and said to the mule, 
I need only one hundred weight of your load, 
to make mine twice as heavy as yours; to 
which the mule answered, But if you give me 
a hundred weight of yours, I shall be loaded 
three times as much as you will be. How 
many hundred weights did each carry?” 

Hundred ‘birds’

The problem as it was told to me (c. 1970):
How does one buy 100 animals for 100 
guilders, if a cow costs 5 guilders, a pig 1 
guilder and a chicken one quarter?

Personal dimension
My father (a respected but completely non-
mathematical employee of the Dutch Mail) 
heard this problem at work.
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Hundred birds (2)
Historical dimension

– China: Zhang Qiujian (466-484 A.D.) 
Birds, priced 5, 3, 1/3

– India: Abu Kamil (9th century)
– Western Europe: Alcuin (c. 732–804). 

His problem 39: 1 camel costs 5 1 
ass costs 1 , 20 sheep 1 
(same numbers as in Abu Kamil

– Euler (1770) used it in his 
as an example before he starts 

a theoretical approach. 

Euler, 

s olidi, 
s olidus s olidus

Elements  of 
Algebra

Algebra,
4th 

English 
edition

(London
1828)
p 313
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Hundred ‘birds’ (Euler 1770, 1822)

“A certain person buys hogs, goats and sheep, to 
the number of 100, for 100 crowns; the hogs cost 
him      crowns apiece; the goats       crown; and 
the sheep,    a crown. How many had he of each?”

Euler translates this into the system 

Elimination of leads to                       and since  
is an integer, is divisible by 5.

The solutions are (5,42,53), (10,24,66), (15,6,79).

the personal dimension

More mathematics that I learnt from being 
told outside school:

• the square root algorithm (I was still in 
primary school, it was told by the son of a 
colleague of my father, who was curious 
whether I would understand)

• the proof that       is irrational, laying out 
pebbles.

• the Hilbert hotel (a 3 minutes soap at the 
beginning of each lesson)
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The educational dimension

Why does ‘telling mathematics’ make sense 
also within the school? 

• because of the challenge
– the 
– the (or )
– the 
– the 

• because it combines the usual with the 
unexpected
– Alcuin (#18) about the 

the two brothers
Liesbeth’s problem in the last lesson before the 

holiday:

“You walk along a road when you arrive at a fork, 
where you have to choose between two ways to 
continue. One of the two leads to happiness, the 
other to eternal sorrow. Two brothers are guarding 
the fork, they both know the destination of the 
roads. One of them always speaks the truth, the 
other one always lies. You may ask one question, 
to only one of the two. Whom are you going to ask 
what question?

two  brothers
broken tree  bamboo
magical s quare
Goldbach conjecture

wolf, goat and 
cabbage
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From a personel advertisement

A tree of 10 m is 
broken. The 
top touches the 
ground 3 m 
from the root. 

At what height 
was it broken? 

Eiffel 27/4/1999



15-06-2013

10

the broken bamboo

early 
Han Period, 
documented 179 AD 

a bamboo of 10 meters 
high is broken and 
touches the ground 3 
meters from its root. 
How high above the 
ground is it broken?  

the broken tree  (Calandri 1491)

Jiuz hang S ans hu
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one more tree 
(Italy 1478)

magical squares
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magical squares

before the lesson starts

A boy asks me (his teacher) to expand the 
expression

( )( )( )x a x b x c− − − ⋅K
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Questions and dimensions

Questions:
• How did ‘telling mathematics’ bring

mathematical knowledge from China to the 
West?

• Can we use it in our lessons?

Three dimensions:
• the historical dimension

• the personal dimension (our ‘own history’)

• the educational dimension

The historical dimension

What historical conclusions can we draw 
about ‘telling mathematics’?

it still exists; many of us experience it, as a 
speaker or as a listener

the appearance of rather special contexts
and sets of parameters suggests that these 
problems were part of a culture of ‘tall tales’.

once and again writers realised the 
attraction and ingenuity of these tales, and 
wrote them down (Alcuin, Euler, others).   

–

–

–
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The educational dimension
Why does ‘telling mathematics’ make sense

as an activity in school?

because it does not know the curriculum of 
school mathematics (e.g. )

because the pupils have the lead; ‘telling 
mathematics’ fosters symmetrical relations.

because it shows the tradition in which
mathematics stands.

just for fun!

it provokes creativity and discussion.

–

–

–

–

–

two brothers
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