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Knockout Tournament

IV\ (o} knockoul: l:ou.rname_nt H’\e.re_ are 1234 Plaﬁus'
How Manj ﬁaVY\e..S are P\al,]e_o{ ?

Solukion Thtroduce variables:
D no. of Plaf)”s
3 no. of 3ames .

P‘a\\jinj * jamz: S'P L= 3+l/F

Invarianl: :



] —I, +l]
(prq) Lpg = p ;3 |
{ substibution rule
: + |
(P—w { iﬁr'lu}mel:ic_ }

P*Y -



Jealous CouPhs

3 couP\es (husband and wife) want to

Cross A river .

1 boat which can carr\u) ab most 2 PaoP]Q

A wife maij not be akb the same bank as

& man unless her husband is Presml:.



Problem -Do.aom?osi‘:io N

Tnbroduce nobabion to express stabe
ExPloi\: s\xjmmekr\uj bebween banks .

3C ||
5
S and 2
clcle T
Qre mirror Ima3Q5
2

113C



Combinatorial Games

Match Game Daisj Gome

It T

one mabch From
one Pi\e.

7
Remove ab least - ®

Remove one or Ewo ao\J'acenl: Po_[—,a[s.

Winner P‘aj” who makes the last move.




How to win.

of positions
—O‘Ml;i‘;jmg Pro'Pi;?m/)P such that
( the £99

. 5 ,sa,liisp H,Q FroPUEj
o a“ end Postl?lon \'j

' ' H’\Q o
Ve Prom 73 Pos{lzion so»lzlsp\'j"\\'j P PMJ
° éV:,/;/ 125 the ProParb\u).

isfu th
Lion thab does nok 52|:| P/ /é;
) p"" e’tg\‘] P;:/: /S G move that 4«
prope

the F"OP&Vﬁ-
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symme l:j




Game Sum

L efk game Rijkl: game
move ok
L e o ke MY e ot

Lefb + KiJH:
W T

Choose o Pile. Remove ob least one mabch



Darivinj a SFeci tica{:ion

o Evaluate game Posil:ions, 50 thal -

|<0.U . loser
winner

{,valuc‘lepl: = Vo.lue.ri\cjhl;}

move in Jeft or riﬁklz Jame
tvalua.ﬂo,l—'l: '# Va.luﬂ..riﬁkj:}

Ip VOJUQ.DALNZ < Vajw..r‘i&kli — MOVZ In N? ﬂamc_

B va]uo,.ﬂo,mi > VaJu.a.f‘iOkl; —> move In £ ﬁamo_
f
{,value.lepk = Vo.lue.riﬁ\nl;]



Proof
bﬂ contradiction

30&‘ -di recbo\

ca’culo.lzl‘ona]



Knisl'n':s and Knaves

° Kni\cjhts alwa\tjs teH Uue Eruth .

o Knoves a'wa\xjs lie.

Rule:  LF o native mokes a statement, then

A-S
Wl\ere A R H\e Eruth value_ of "the na
ond S is bhe Eruth value of Hhe s

Cive is & knijht")

:al:emenl: .

NB: E(iualill\Lj, ot "if and onl\tj ir



Eclluodiluj
reFlexive
stjmme,l:ric
transitive

subskibukive
of booleans

associal:ive



Ru\e: ——F G nal:ive 's asked a iuesl:ion/

Hf\e,ir reSFonse 1S H\Q l:rul:h va,ue OP A': Q
wlw,re A R che truth value of "the native is a kn@ht",
omd Q is the answer to the q/uesl:ion.

GeU:inj Ehe ri\ﬁhl: answer -
Pose the cI/ueskion A = Q

A= (A=Q)
{ equaliby is associal:ive.}
(A= A)z Q J
{ (A=A) = brue, subshitution J
brue =@

= { brue is unit of equali }
Q . } LJ
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Tow
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n  no.of disks

d direction of movement

T nductive solution H  sequence of moves
HOo‘ = skiP

H.(YH-\).(A = Hn(—\o\)) (Y\-l-l,oD ) Hn(-md)
(Why. not

HOO{ = sk i

H.(n+b.o\ = g’],“ol)) H.n. ol y (l,"oD ?5



H.(nﬂ),oﬁ = H.n.(—w\); (m—l,d) y Hon. (~d)

Tnvariomt ;

zven.(r\-») = d
{ even distribukes U\rm@h addition }

(zvzn.n = a.vzn.1) = d
i even.l = Po.\se. }
( e,ven.tn = PoJ:cJ; ) = Pd’o I }
associabivity of boolean equal;
aven.n = s?ﬁa‘se '? d) 1 b

{ (Palse = d) = -d }

evenn = -d

"

]

"



WHY?

corre.ot—b&—consl::rucl:ion Frosmmminj o\isc’u‘:\ine
15 larjzlj unknown .

chPul:inﬁ has cho.nsed the art of effeckive rcasoninj.

HOwW ?

simPle, games and Puzzles

emPhasiso_ method (consl:mc}ion/ not vzﬁﬁcad:ion)



CONCLUSION

Easil\tj underskood , non-mabhemabical proUems

encouraje.s inl?aracl:ion.

EmPhasis on constmcbion WMinim\ses

demotivabion.

Bene,‘-\il:s of mabhemabical calcuabion
inbroduced b\l’ back. door.
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