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THE
KNIGHT'S

T0UR
PROBLEM

EULER POSED THE
FOLLOWING PROBLEM

[1739): -
",, ? ; 5

“GIVEN R GHESSBOARD OF SIZE N,
IS IT POSSIBLE T0 FIND A PATH
FOR THE KNIGHT THAT TOUGHES
FVERY SQUARE IN SUGGESSION?”
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THE
DRIGINS

OF THE
PROBLEM

oOME SOLUTIONS BY ARAB
MATHEMATIGIANS (~800] SURVIVED
GITED IN SOME LATER TEXTS [~1300)

TAYLOR, MONTMORT, D MOIVRE,
[~1700)




LELLIO DALLA VOLPE [1766): FIRST BOOK
WITH TOURS REPRESENTED AS LINE
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FROM A
GHESSBOARD
10A

GRAPH




GAME IIESIIIBHI BY III\MIlTIIN [1831):

THE. PULLEMUMUH Hl}fﬁﬂ “-E:il‘f
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HAMILTONIA
BYGLE

AND
TRAVELLING
SALESMAN

N H.G.P:
FIND A H.C. IN R GRAPH THAT HAS FEW
[USUALLY A DIREGTED GRAPH)

1.3.P:
FIND THE MINIMUM DISTANGE H.G. IN A
GRAPH THAT HAS MANY
[USURLLY R GOMPLETE GRAPH)




INTEGER PROGRRMMING FORMULATION
(1) 9 "1 0 1 0 0

’ | 0o -1 0 0 1
0 1 -1 -1 0
o 9 1 0 0 I -1 |

o { 1 if arc (z,7) is used in the HC
1] —

0 otherwise

One arc enters and one arc leaves each node:

Az =0
There are m edges in a cycle:

E Lij =M

t,j€V




THE PROBLEM IS INTRAGTABLE FOR
NONTRIVIAL SIZES
[GOMBINATORIAL EXPLOSION)

RELAX INTEGRALITY GONSTRAINTS

DERL WITH FRAGTIONAL SOLUTIONS



USE GUTTING PLANES TO REMOVE THE
FRAGTIONAL SOLUTIONS

Log — 0.7 I3y — 0.5

Tog + T3s <1  Tog + x35 = 2




DIVIDE THE PROBLEM INTO SMALLER
olUBPROBLEMS




WHEN RLL FRRGTIONAL SOLUTIONS HAVE
GONE, WE MAY STILL NOT HRVE FOUND
A HAMILTONIAN GYGLE!

ADD SUBGYGLE REMOVING GONSTRAINTS
o0



oOLUTION




oOLUTIONS




oOLUTION




