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Su Doku

Previous Maths Club talk

The type of Su Doku that we do today is
thought to have evolved from a simpler

version
This simpler version is Latin Squares



LEONHARD EULER

Portrait by Johann Georg Brucker



LEONHARD EULER

On 15 April 1707, 300 years ago, Euler was
born in Basel, Switzerland (He died in 1783)

In 1727 he accepted the chair of mathematics
at the new St. Petersburg Academy formed by

Peter the Great.

There where few students so the staff had time
to delve Iinto research.



LEONHARD EULER

Euler is considered to be one of the most
prolific of mathematical writers.

He published a total of 886 books, averaging
800 printed pages a year.

The editors of the St. Petersberg Academy
Journal had so much material from him that it
wasn’ t until 43 years after his death that they
managed to publish it all.

In 1736 Euler resolved a question then under
discussion.



THE BRIDGES OF KONIGSBERG

QUESTION
Is it possible to walk in the town of
Konigsberg in such a way that every bridge In
the town would be crossed once and only
once and the walker return to his starting
point?
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Two of the seven original bridges were destroyed by British bombing of Konigsberg
during World War |l. Two others were later demolished by the Russians and replaced
by a modern highway. The other three bridges remain, although only two of them are
from Euler's time (one was rebuilt by the Germans in 1935).

The name was changed by the Russians in 1945



THE BRIDGES OF KONIGSBERG

QUESTION

Is it possible to walk in the town of
Konigsberg in such a way that every bridge In
the town would be crossed once and only
once and the walker return to his starting

point?

Sheet_1









START HERE




START HERE




START HERE




START HERE




START HERE




START HERE




START HERE




START HERE




START HERE







START HERE




START HERE




START HERE




START HERE




START HERE




START HERE




START HERE




START HERE




START HERE




START HERE

ERROR



THE BRIDGES OF KONIGSBERG

QUESTION

Is it possible to walk in the town of
Konigsberg in such a way that every bridge In
the town would be crossed once and only
once and the walker return to his starting

point?
ANSWER
No!



THE BRIDGES OF KONIGSBERG

WHY?
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GEOMETRIAM SITVS

PERTINENTIS.
AVCTORE

Leonbh. Eulero.
§. 1.

Tabula VIIL. Raeter illam Geometriae partem, quae circa gugp= . -~ i s
titates verfatur, et omni tempore {ummeo fiudig:
eft exculta, alterius partis etimnum 2dmodum

ignotae primus mentionem fecit Leibnitzius, quam Geo-
metriam f{ims vocauit. Ifta pars ab jpfo in folo fid
determinando , fitusque proprieratibus ervendis occupata
effe ftatuitur; in quo megotio- neque-ad quantitates  re-
fpiciendum, rneque calculo quantitatum  veendum - fit.
Cuiusmodi autem problemata ad hanc fius Geometriam
pertineant, et quali methodo in iis refoluendis vti opor-
teat, noa fatis eft definitum.  Quamobrem, cum puper
problematis cuinsdam meatio cffet fata, quod quidem
ad .geometriam pertinere videbatur, at ita erat com-
paratum, vt neque determipaticnem quantitatum requi-
rerer, neque folutionem calculi quantitarum ope admit-
teret, id -ad geometriam fitus referre hand dubitani:
praefertim quod in eius folutione folus fitus in confide-
rationem vemat, calculus vero nollius prorfus fic vius,
Methodum ergo meam gquam ad huius genperis proble-

mata

http://math.dartmouth.edu/~euler






e




DEFINITIONS

1. A Euler Walk is possible in any graph if the
number of nodes is even.

2. A graph with no odd nodes can be traced In
one route that starts and ends at the same
point. This is called a Euler Tour

3. A graph with exactly two odd nodes can be
traced in one route starting at one of the odd
nodes and finishing at the other.

4. A graph with more than two odd nodes can’t
be traced in one route.



ODD OR EVEN?

What do we mean by ODD and EVEN nodes.

An Odd Node is said to be a node with an
odd number of edges (lines) meeting at that
node.
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Any Practical Use?

Honestly, there is!



In The Real World

S = \ 3w Ay g e TSI
S 2;‘ Q‘ o ¢\ »
N4 ,,ts'EL\I ol | | \ea\ \¥
Chhaama L L]
<"\0deon Cinema — =YNDON ROf

2 5 = mm?ﬁt%
L'yerp‘}?rhéat ‘?El £ Back Bridportst &
& ; ’ 9 5 |3 —
ﬁm I&

pire
S
J sk
T

Ward st>

&
2/
<

e

%

\
y R
o

7 &\Sg%/rt S,

(2 Et‘ld

&' Rosc,

Ny
@)

o
/
~
¥

AL gayl = = EREC1 ¥ 1T1_LUMY waliuGl
‘*—\.OW*L— 0 e
Gl AR S
d St S

__Nelson i—s‘é

I
S B g Y
Zxo\0ham St $Dépendenc
\5§ 2 /Z/Clini
(9

E—asp
1

~ Bo

POl
oeta  Surg's
= Pude,

a2 E)

Oakes tb =

University
of Liverpool

=St Nicholas RC

Primary Sch
Ll

ol==!
=Cathedraj o
W 2\ Walk 13
ounfr Bis =
3 l -
'€asant Eve,y/ma

iverpool John Moq, s
niversity

J L _/,.;__-‘ ey Sy

' ’RDM‘Wb'Sfr- Universit
YTeE eni
Cllmcf\

. /é? 4**‘&/ S

Tl Anben . ey

c sg’uarw
£5 71 _Mgnylan\\dHeaIth
7 25 7 Hone*aﬁ &
SIS Gtege




‘?.'_- Z Back Bridport st &
8 — O

2 Ward s>
Lord Nelson 1”&

=5t Nicholds c A
RL_r‘imary ch

A8 ‘
S (e
2 Cathedra] l\

verpool John Mooge&y 7y
niversity.

.
EL?MB""& '
L %éumg":? e
LT Palss vy

k= Bolg R‘odngy/ﬁerﬁlity?\i 5

— =

(2[5t Optyhimic g Clfic T PNINAT
‘Roscoe 13 Surg'S /u" —
] = el 9479/







% BaCK BH\Apor
¢k 8rigpore st
Ward st
A ¥

Lord

Rodnay,Fertili

S, ,??--' . ¥

T U

ek BT tlitys™ | o

S : 3‘*5' R,?’.Et%\mtha'lmic’g’y Climc'éa,

/J % ‘5}& Czi-a! 'sgqé:' a"‘aq'h
[ T LAY - 3 S AL




START HERE

FINISH HERE



Shortest Paths

Firstly, we need to assign some values to
each edge.

This will be the travel time, say, between the
nodes i and j on the network.

So an edge looking like this




Shortest Paths

Firstly, we need to assign some values to
each edge.

This will be the travel time, say, between the
nodes | and j on the network.

So an edge looking like this

N
Means that it takes 3 minutes (or 3 measures

of time if you like) to move between A and B in
either direction.
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Shortest Paths

How do we know that we found the shortest
path?

Dijkstra’ s Method



Dijkstra

1. Label the starting node with ‘S’
2. Label the finishing node with ‘F’

1




Dijkstra

3. Label the remaining nodes.
4. Fill in the table

1
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And Finally...

Networks all around us.
Maps are Networks, which we use every day.



