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UWM Mdkh Circle

= Starked in Sepkember 2044
* Three faculey members from UWM Makh Deparkment:
~ Chris Hruska and Boris Okun
" Gradudee dnd undergradudee student. helpers
= Skudenks in grqdes 5-17, kwo groups .
= Smdll circle [ ojpen endeqd problem solvins
= Weekly meetings.



A Few problems with q surprise

e Ping pong games
* More ping pong
e Akhletics
= Chess
= hishing
= Wikch hunt



ping-pong games
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~ Three friends (A, B and © dre Playing ping pong. They play khe
- usudl way: kwo play dk g kime, the winner Skays on, and khe loser
wdiks histher turn dqdin. At the end of the day, they summdrize -
the number of games thde edch of them played: |

A played 10 games

B played 15 games

C played 17 games

Who |osk the second 3qme?



More _ping*perg (A. Pickford, NYT Numberplay) '
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Dan dnd Avery love playing ping-pong. They love playing ping-pong so
Mmuch thdk they devised g new rule to make games last longer. Scoring

- anq plqg IS normd, excepk thde the Score s ‘reduced” whenever possible.
In okther words, the scores dre divided by the gredeest common fdckor. So
it Dan is ahead 7-4 dnd wins d Point, inskedd of going ko 8-4 khe score
becomes 2-4. Like in normdl ping-pong, games qo ko 24. Noke: If Avery
1S qudms 70~ qnd scores d Poink, he does not win. The score would 90
ko 3-%, |

Whdk questions would you gsk?



Athletics
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Mr White, Mr Green dnd Mr Bldck took Pare in an dehlekic compekicion (they
were the only pdrkicipdnks). There were d few events during the

_ compekition dnd for every event the winner wds dwdrded g poinks, the
runner-up s Poinks and the last competitor (i.e., g competitor who ook the
khird pldce) b poinks. Of course, g > 5> b > 0, and dll khese numbers
were inkegers. There were no ties. Mr' Whike's tokal for dll the events wds
27 poinks dand khe kokdls of Mr Green and Mr Bldack were the same de 9
Poinks edch. Mr Green won the long jump. Who wds second in the 400
meter rqce? |



chess

e ————— = - —— - — ———— = — = S

_Some of the st—,udenl—:s in grade 11 organized q chess
tournament. Everyone played with everyone else exqctly cmce
The resules were ml—,erest—,mg

kO dny kwo Pdrkicipanks there wds de quSl—, one okher
Pareicipant who they both bege. .

- What i5 the smdllest number of skudents thde could have
pdrkicipdeed in the kourngment? '



Fish in buckets ' goel David qukma;
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This 15 g two-player 3qme plqyed with an(—,elg many buckee,s in d line on the
bedch, edch conkdining g finike number of fish. There is dlso g large supplg
of additional fish quaildble nearby, fresh off the bodes.

qumg kurns, eqch plqger selecks d buckek and removes exdckly one Fush from
ik and khen, if desired, adds any Finike number of fish from the nedrby
SUpPPly €0 the buckeks to khe left. -

The winner is whoever kakes the very lask fish from the buckets, leaving
khem empky. |



Fish in bgses

Skdrk wikh d ngeurdl nuMber k. Wrike k in base 2. Inkerpret the digihs as a
base 3 pumber. Subkrack one, and rewrike in base 3. Inkerpret the digiks 4s
d base 4 pumber. Subkrack one, and rewrike ds g base 4 number.

Conkinue, increqsing khe base by one edch kime.

The ever increqsing bases make the numbers dopedr o grow de an qlqrming’
raee. Whdk is the ‘faee' of this sequence? '
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Wikch hunt.
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Four women dre tied ko skakes before you. In frone of them is g very
pu2zled inquisitor carrying an equally puzzled lizard. The inquisikor says:

*Our mayor, ds you can pldinly see, has been turned inko q lizard by kwo
women, one g tertible wikch dnd the okher her gssiskdnt. The mayor sd4ys
only these kwo women were present in the own hdll when he wds
transtormed. For khis evil dck, the wikch deserves the skanddrd burning-pyre
tredement, and her dssiskdnk, since she 1S nok g wikch, will be banished. The
other bwo women dre complecely innocent of sorcery, buk we have ledrned
thae they have knowledge of the powers of wikches.



Edch made skakements edrlier, and I know khde evil wikches dre
incdodble of telling the krukh. The wikch's dssiskant May or mdy nok
be telling khe krukh; even if one of her stdkements is true, dnother
may be false. The other two women would have no reqson ko lie, 50
I'm cerkdin their stakements are dbsolukely decurgke.  Since I'm
hesikdnk o incinergee two innoacenks, pledse help me determine which
musk burn, and which 9o free.

These dgre their skgkements.’



Heddy T am nok d wikch.”
- Through g winqow, I sqw ‘Wilhelmind and Bederix turn the mayor inko g h?.qrd
"Wikches cannok change o qppeqr like other womeﬂ

Wilkelming: *I gm nok. g wit‘,ch, |
"Through g window, I sqw Heddy and BegeriX turn the mayor inko g lizdrd.
"Wikches can change ko dopedr like other women.’ |

Rosemdry: "I am nok d wikch.’ -
‘I was oukside the town hdll with Wilhelming when the mayor was changed.”
"Wikches cannok change ko gppedr like other women.’

Bedkrix: "I am not g wikch.’
'L was dlone when the mayor wds changed.”
"Wikches cgn chqﬂge k0 dppear like okher women.



- THANK You !

EE———

- Handouke wikh the lisk of prdblems IS qvaildble
-

conkqck: 3qpin&,er@uwm.edu



