Invarian\:s

Invariant = no\: dnanjinﬁ

Fundamental conu.Pl: in anoriHnm dzsiﬁvx.

Knockouk Tournament

In o knockout Eournament Lhere are 1234 Plaﬂers.
HOW W'\O\.Y\j 3&“’\&5 are P\OLUQ.O{ ?




Tn o knockout bournament bhere are 1234 players.
How many games are P‘“ﬂ“‘ ?

1. Understand e ?roloiam.
2. Dd’@rmina the ﬁoaj. —Dd?armim WL\aJ: N 3iw.n.

3 Model Ehe \)rob]uvx.
L. Solve bhe mode Pro‘o\Qm.
D. Inl:arpm'; uﬂe so)u):ion.

Invwi on ‘76 of Assi Sv\man\.s

xs list of variobles (eg. mn,p)
2s list of expressions (“'0' m+l, n-m, '.lxp)
AS = LS simulbaneous assignment
( lengbh of xs mug uvmx |m‘59\ of as
eg. mnp = omal nem Axp )
E 2Xprassion (:.3 xm + n - P>

E[xs = zs] axprassion obained b ”‘P\“‘i'ﬂ eoch
oceurrence of a vardble 'm X5 b
bhe corrwl)ono\inj expression in es.

E 1S an invowiom\? oF XS5 = 28 ip
E = E[acs V= o,s]

s brue wu\‘jwhcm,




E iIsS on inva,rioml? oF XS
E = E[xs = es)

1S Erue, wu\‘jwhero_.

= S 'IP

Exo.m?\o,
(P—\—S) [ ‘),3 = ‘3-\)8+1]
(m mod 3) [m = m+3)
(Nov\ -) EXa.mP‘Q,s
m = YY\[W\ = W\*"}

n = n[n:: lxn}




(m mod 3)[1”\ .= m—\—)..]

(m+n mod 2)[m,n =, mm}

E mP\:b Boxes

Eleven \ow\c)a v,mP\:J boxes are P‘o.ced on a bable .

An W\known number of the boxes is szle.c.liwl o.nd, inl:o aaclﬂ,
e.iakl: medium boxes are Pla.cao\.

An unknown number of Bie medium boxes is selecked and ,

inbo mo\n} p.iﬂkk small boxes are placad.
At bhe end of bhis process there are 102 sz[:\tj boxes .
How mom\«j boxes are there in l:ol:a17




Eleven ‘ma', "“P\iﬂ boxes are P\qudona.bUe.

An unknown aumber of the boxes is sddected and, into each,
ciaH: medium boxes are placed.

An unknown aumber of Hhe medium boxes is seleched and,
inbo each, Aioui small boxes are placed.

At the end of ths process there are 102 wrk\tjbom.
“owma\nj boxes are uunin‘bu?

7 Understand bhe /omé/em.
<. Dz/eﬂm’ﬂe Ye joa/ Delormine h/énf /s J/’VM.

3 Mogel bhe Proé/&m.
4. Sole  Ye model Pmé/em.
2. Z?é;y?rz/ bhe solubion. '

Eleven ‘mav, ”“P\’J boxes an P\qudona.b\:lc.

An unknown aumber of the boxes is sdected and, into each,
ciauz medium boxes are placed.

An unknown number of the medium boxes is seleched and,
inbo each, uokh small boxes are placed.

At the end of this process there are 102 wfl;abom.
“owma\nj boxes are uunin‘bu?

<. Delormine bhe Joa/ LDeloymine M‘n&z /s j/'l/tn.

3 MModel the froé/&m .




Mu.l:i‘a."w‘ Chess Board
chessboard

dominoes

Ts it Possi'ola ko Lile the chessboard with

(now-owrlaPPir\j\ dominoes 7

Is it Possi’olz to Lile bhe chessboard with

(now-ovulaPPinj\ dominoes ?

Invari om\: :
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