M&lfﬁ Ci?’C&Z Summeryroﬁﬁems

1.

In the fofﬁjwing }aroﬁfem each Ja(ayer wants to win. There are two }n’[es cf 7
stones each. At each turn, a }afayer may take as many stones as he chooses, but
on[y from one of the }oi[es, The loser is the p[ayer who cannot move. Determine
who can a(ways achieve this goa[ (i.e. who has the winning stmtegy) and wﬁy.

A circle is divided into 6 sectors, and a pawn stands in each cf them. At each
turn you must move two pawns. Tl ﬁey may each on[y move into a sector
Eorcfem'ng their om'gina[ sector. ‘Is it yossiﬁfe to gatﬁer all pawns in one sector

when fofﬁ)wing these rules?

SﬁOW tﬁatfor n=6 a square can 66 c{issectec{into n smaffer squares, not

necessam’[y all cf the same size.

Ona 5x5 chessboard, }O(ace 5 wolves (which can move like queens) and 356699
so that all the sﬁego are S@(e ﬁom the wolves.

Three missionaries and three cannibals want to get to the other side cf a river.
There is a small Boat, which can ﬁ’t on[y two. To prevent a tmgeafy, there can

never be more cannibals than missionaries togetﬁer. Can tﬁey all cross the river?
More fﬁﬁ(z’cuft ﬁroﬁfems

Three ]ofayers }J[ay the game “roc/é-})a}oer-scissors”. In every round, each y[ayer
simu(taneousfy shows one of these sﬁcyaes. Rock beats scissors, scissors beat
_paper, while paper beats rock. ‘Jf in a round exact(y two distinct sﬁa}oes are
shown (and thus one cf them is shown twice) then 1 point is added to the score cf
the })[ayer(s) who showed the winning sﬁa}oe, otherwise no point is added. ?(ﬁer
several rounds it occurred that each sﬁa}ae had been shown the same number cf

times. Prove that the total sum of yoints at this moment was a muﬂ‘i}afe of 3.

100}71’1’501161’5 in sqoamte SEC(MC&Z({CE[[:S ancfa}orison warcfen agree toymform

the fof&;wing exyem’ment over a yeriocf of time: Each cfay the warden will select a



prisoner }aure[y at random (it is thus }oossiﬁfe that a prisoner may be selected
muﬂ‘i}ofe times as the c{ays go Ey) and lead her to a room that contains notﬁing
but a figﬁt bulb ﬁanging from a cord ﬁfom the center of the ceifing‘ The prisoner
led to the room that c[ay has the option of afoing one cf the fo(fowing four tﬁings:

e Remain silent and switch the [igﬁt oﬁ( 1f it was on.

e Remain silent and switch the [igﬁt on 1f it was oﬁ(.

e Remain silent and do notﬁing.

e  ‘Make the statement: "All 100 ]om'soners have now been led to this room."
‘Jf the prisoner maﬁing a statement is correct, all will go free. ‘Jf the statement is
not correct, all will be executed. The prisoners }Jegforming this experiment
cannot communicate in any way (excey)t tﬁrougﬁ on/oﬁ( state cf the [igﬁt bulb)
and tﬁey do not see who is Being led to the room on any d'ay‘ What strategy can
the prisoners all agree on Eefore tﬁey yfay the game to ensure that tﬁey will all
go free? T ﬁey know the game will start with the [igﬁt bulb initially on.

100 mathematicians goona jung[e trip. Cannibals ambush a safam’ in the
]’ung(e and capture them. The cannibals give the men a sing[e chance to escape
uneaten. The captives are (ined up in order of ﬁeigﬁt, and are tied to stakes.
Fach person will be assignecf either a red hat or a blue hat. No one can see the
color of his or her own hat. However, each person is able to see the color of the
hat worn By every person in front of him or her. That is, for examp[e, the last
sage in [ine can see the color of the hat on 99 mathematicians in ﬁ’ont cf him or
her; and the ﬁrst person, which is at the front of the line, cannot see the color of
any hat. Beginning with the last person in [ine, and then moving to the 9oth
person, the 98th, etc., each will be asked to name the color of his or her own hat.
‘Jf the color is correctfy named, the captive can leave unharmed.

Everyone in [ine is able to hear every response. Bgcore Eeing [ined up, the 100
_persons are allowed to discuss strategy, with an eye toward afeve[cyoing a yfcm
that will allow as many of them as }90551’6[6 to name the correct color of his or
her own hat (and thus survive). Once lined up, each person is allowed on(y to
say “Red” or “Blue” when his or her turn arrives, Beginm’ng with the last person
in line. Your assignment: @eveﬁj}) a }O(an that allows saving as many

mathematicians as }90551’6[6 ﬁ’om the gruesome fate.



