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. Supposé selectasetof 52 numberdrom theset{1,...,100}. Show thatl musthave a pair of numberghesum

of whichis 100.
Shaow thatif | selectl1 naturalnumbersrom theset{1,...,20}, | musthave

(a) Two numberswvhich differ by 1; and
(b) Two numberswhich differ by 2.

How mary car ownersdo | needin to guaranteghat two of them have the samethreedigit numberin their
Saskatch@anlicenseplate?

Shaw thatin arny groupof 105 people theremustbe four with the sameastinitial.

Shaw thattheremustbe a groupof 10,000 peoplein Chinaall with the samenumberof hairson their heads.
(Thereareoverabillion peoplein China;the humanheadcanhave upto 99,999hairs.)

. In a standarddeckof 52 cards(13 values,4 suits), whatis the smallestnumberof cardsyou needto draw to

guaranteghatyou have a pair (samevalue,differentsuits)?

. In a standarddeckof 52 cards(13 values,4 suits), whatis the smallestnumberof cardsyou needto draw to

guaranteg/ou have 4 cardsof onesuit?

. (Strong pigeonhole principle.)) The musicianMick Richardsis very particularabouthis pre-concertfruit

baslet. Herequiresthatit containatleast7 applesor atleast5 bananaspr atleast10oranges!’'d like to keep
Mick hapyy but my assistantailedlogic, sol wanta simplerway of guaranteeinghatMick’ s requirementgre
met. | wantto just sayto my assistant,Go to thefruit store(which sellsonly applespananasandorangespnd
make a baslet of n piecesof fruit.” Whatvalueof n will guaranteg¢hatMick’srequirementaremet?

. In around-robintournamenf{whereeachplayerplayseachotherplayer),everyonewon atleastonegame.Shav

thattheremustbe two playerswith the samenumberof wins.

Supposd selecta setof 51 numbersrom the set{1,...,100}. Show that| musthave two numberssuchthat
onedividestheother



