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THE PIGEONHOLE PRINCIPLE

If n objects are put o m keves, gnd nem, then ok
least one box will hove wulkti p\Q obgects.

In other wovdds, 1§ A and B are Faite sets with |Al> [Bl
then there s no {r(JQcJC\'\/{ function A"*‘B

EXanplei lﬂ Nw Yor\< Ci’f\é, there are two peop\e with dele,
samg number oF loirs on their heads.

# ha[rs on o h(’.aoli hmolrads op ’l:houSaV\O‘S
# goplein NYC: milfions.



THE PIGEONHOLE PRINCIPLE

£ n objects ave purt vrto m Laoxes, and Nvm, than ot
least one box will hove wulkti p\e obgects.

Johann Peter Gustav Lejeune Dirichlet



PIGEONHOLE PROBLEMS

1. Show ‘t\ﬂo(t g\vm 5 pow\’tS n a uat Sat,ua(e ) ‘t"lﬂﬂ ove
tun pom’cs within 1/2 of eadn 0‘6/\0(‘

7. Show that, g\ve.n ony | m’tﬂ%brs Hue is o Pa\f of umbers
Whose ol g\tm\w & dlivise \0\{ 0.

2 Show that, ot aqn any pordy, there ore alwaus two Peogle with
the. sama vw\mbef Q\Qy\ols s
mf Teo:‘t ’thO Ccoges: () 6/ one h&S (}J( lﬂaS‘t‘I FTlW\O‘
(b) Somzovw, hes no friends

4 Toke o chesskoord witth two opposrte cormas removenl. (on
You Cover it with olowur\os
Hmri: 77’& o(ommos g\ve_ 03 b\Je(_JC\on be'twuy\ ‘o mc\( sqgms
and white squares.



PIGEONHOLE PROBLEMS

5. Ona 5*5 chesshoard, there 1s one Flea 1 each square.
Fach Hlea Jamps +o on od jocent SqUfe. Ae dore fowd
oo Tleas™n Sama %q/uafe.7

6. Ar’faﬂgl the numbers 1,...10 on a circe n any odex. Shew
Yot there are 5 congecudive fumoers Yat add 4 |7 or more.



THE STRONG V%“}?M OF THE PIGEONUOLE

INCIPLE
£ N cbpcts are. put into m boxes, tn some box must have
ot LQAS'lT V’ n ‘\

Obge s

Examp\e: Is you hove & Fuits. all ap‘oles, bonares, ond
oV a“%Z$> then ‘H'left yust be e'rt\nef 3 app\es, 5 Orangs,
or 5 boananos.

EXamplet Our class \r\as (og S’tuden‘l:s. Hou mony wery \Ocm .
He same Mom’c\r\?



“The anal[en%Q wth counbin
s that we aren't usua\\\{ taol
n advance which rules b use




MORE PROBLEMS
{. How many 3 dligit numbers ae there”?
2 How many B dligit numbers ae there with o vepected digits”
% How mony 5 digit numbers are there with the 1% dligit equal

1o 1 for soma .
4. Fow many funclions ave there. A—B if [Alzm, [Bl=n"’
5. How many wjedive functions are thee A—B i |Alzm, [Bl=n"’
6 How many subosets of A ore thore, if [Alzn 7



MORE PROBLEMS

7. How mony even 4 digit nuwbers are the uith no

rpeated dligits
8. UOw many odd Ar dlg\‘t num\oexs are ‘the/é, u)i’t\/\ "o

repaot\zd oligi’rs’?

9. How many woys Owe there 1o p\ace a. domino on o chessboard

0. How many bt Strings are Here that have leng’c\« n ond
begin andfor end with o 17

{1 How mam1 oliﬁ;.vu& dominos ave ‘t\/lef9_7

2. How many avrangewwﬁs are. there of 6 Men ONgd 4 wWomex.
ot a vound bl 1§ no women it ‘togc:t\/\exf?



MORE PROBLEMS

3. Given 20 iv’\‘\‘e%, Show theve 1s a pair whose ol{g;lfwcc, 'S
diviailae \0\1 19.

4. [F we wart to La\oel e chairg m & voom by ore etker
and one vumber from { 10 100, ow many l;\oels are there !

15. How mony distinct Olg\v\anumeﬁc posscoole are Hhere it
eoch msscode has (- charackrs and ot least one dig(‘c7

6. In how MmNy WOYS con o best-ot -5 Series o down!

17 Give,r\ 5 PO;V\’\’S N Q SP\Y\U(& ) \(\cw "My f\eCP.SSaf{lg [i@- on

the. Same. Mem'\sp\ﬂefe/?



