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Edsger W. Dijkstra (1930-2002)

"Mobhemokics = The Ark of EFPective Reasonirlj"



[/ﬂnece&m(y Aécm /’:1}

A parmer WanlSs ‘30 Pﬁff\lj o 30&.‘:/ a cablmja

O.no‘ o wolp across O. river,

His JDoa.l: con carr\nj onﬁj One of Lthem ok a kime.

_n\e, wo\P cannot be \eN: wi[:h the 30@13.
T‘V\e 5001: cannob be Pt wiH\ the calobaja,

HOW can U"& FOU'YYMF 3!&[3 H’\am a\\ O\CFOSS?



A Valoﬂltﬂl

A pa.rme.r Wa,n|3$ EO Pe.ff\lj an alPL\OL O.Y\O\

two betas across o river.
His boat can carry on% ong of them ok a Eime
Ar\ a\P"\o\ comnol: ba leN: wiU\ Qa bn,‘:a.

HOW can U"Q, Fa.rmer- 39/13 H’\am Cx\\ QCI’OSS?



Towers of Hanoi

d

Move n disks from one POL’ to the next

— Ohe a\,t 7N \:ime.
— S0 U\a,t o) \a?er o{is|< S Nnever on |';0P
i

oF a sma“e.r sk.



Arranje U\e, Po‘e.s in a circle

— avaids unnec&s-Sar\lj namirg oF u'e, Polﬁs.



n  no.of disks
_-Z;)a/uaé/y¢ A/J/Da ééeSI:s d direction oF movement

H sequence of moves

r\.(n,o\) is the suLuanca. of moves needed bo  move
the n smallest  disks in direckion d.

H(0,d) = []
H(n+\,o\> = H(n,"td); (n-\-\)o\)/‘ H(n,ﬂo‘)



Knockout Tournament

IV\ O knockoul: l:ou.rname_nt H’\e.re_ are 1234 Plaﬁus'
How Manj 3aW\e.s are P\al,]e_o{ ?

Solution Thtroduce variables:
P no. of P‘a{’)”‘s
3 no. of 3ames .

P‘ajinj * Samz:

Invarianl: ;



T‘r\e Bee,Hes Prol)\zm

N beetles ab the comers of G redujar N-Son chase
each other. Each moves ab constont sPuo\ v. The

Iu\a\sh of o side is 8. How far does each beetle
bravel before l:ho.\x’ meek

g NzG \
/




Cons'udzr \inz wnnad:inj bwo beekles :
= 2% /N

RN

ComPor\U\k of sPuo\ of chased beetle a‘ong line  ux cos =1 aal
N
Nl: roac - X %E
(3 a‘)P oach s‘oeeo\ V] U X CO0S$ N
Time token b - S/(U‘ — UX Cos %5!)

Distance bravelled — «t = s/(l ~  cos _%I‘_)



M&.‘<in3 Proa ress

/-7 corresloano/eﬂce roblem Si\/&n an eclm.‘ number
OP red and blue Poiné on o Ploma surpace_, debermine
o suppn‘cienl: conolil:ion such [:ho.l: Hw.\aj can be Pu,l: in
1-1 corrzsf)onole.nce in such a wa Ehat Hﬂe line,s connec[:inj

corms‘)ondinj Po'm\ts do nok interseck.



A\soria\m :
I Consbruct an arbi}:mr\tj I-1' correspondence .

2 . RQPQ&‘ZQO‘ )j

rp,Place bfj

uml:i‘ no inl:e,rse,cl:ions exist .



Measure of progress:
\J




ﬂe/écfll/e Reason in j :

Consider the 1-1 correspondence thok minimises bhe
tota ‘anal:k of the conneckin lines.
\/\/& Drove ’D\tj cOnl:rao\ic\:ion Q\OJS




