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The
knight's
tour
prObLem

eulEr POsed the 
fOLlowIng PRoblEm 
(1759):

“givEn a chessBoaRd of size N,
is it possible to find a pAth 
for the knight thAt TouchEs 
EverY square in sucCesSiON?”



the 
OrigINs
of the
ProbLEm

some solutions by arab 
mathematicians ( 800) survivEd ~
cited in some later texts ( 1300)~

Taylor, montmort, dE MoIvre,  
( 1700)~



the
italiAn
jOB

lellio dalla VolPE (1766): first BoOk 
with tours represented as line 
drawings



the
knight's
tour
As a
conjuring
trick

von KeMPELeN buiLDs the TURk (1769):



from a
CheSsBoArD
to a
graPH



The
Icosian
gamE
anD
hamIltOniAN
cycLEs

Game described by hamilton (1857):



hamiltonian
cycle
and
travelling
salesman

t.s.p:
find the minimum disTANcE H.C. in a 
graph that has many
(usually a complete graph)

h.c.p:
find a h.c. in a graph that has few 
(usually a directed graph)



on the
road
towards
the
solution

inTEger PrOgraMming formulation



buT
it'S not
that
easy!

the problem is intractable for 
nontrivial sizes
(combiNAToriAl explosion)

relax integrality constraints

deal wiTh fRacTional Solutions



the
idea
of
branch
and
cut

USe cuTting plaNEs to RemOVe the 
fractional solutions



the
idea
of
branch
and
cut

diVIde tHe ProBLem inTO SmaLlEr 
subpROblEms



is it
the
end
of the
story?

wheN aLl FraCtioNal SoluTionS Have
Gone, We May Still Not Have FounD
a HamilTonian Cycle!

adD sUbCYclE RemoVING ConstRAINTs



some
solutions
for
board
size 14



more
solutions
for
board
size 14



a
solution
for
board
size 18


