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Recall:
Lemma

Let A, B beﬂv\/te sets. If f :A— Bis

+ 1-1then |A| < |B|.
—_—

- onto then |B| < |A|.
—

Proof: ?

To prove the 1-1 rigorously, we need another Axiom

=
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Axiom (Pigeonhole principle)

If m pigeons occupy n_pigeonhales and m > n then some
pigeonhole has at least two pigeons in it.

N boxed.

Remember, this is an axiom like well ordering (and induction) - they
seem obvious, but we can't derive them from other things.
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Axiom (Pigeonhole principle)
If m pigeons occupy n pigeonholes and m > n then some

—

pigeonhole has at least two pigeons in it.

Out of 13 people, what is the chance two of them have the same
Western Zodi n? (

piges Adel

|2 hoyes
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Axiom (Pigeonhole principle)
If m pigeons occupy n pigeonholes and m>nt then some
pigeonhole has at least two pigeons in it

Out of 13 people, what is the chance two of them have the same
Western Zodiac sign?

Out of 367 people what is the chance two of them have the same

birthday? /ﬁ 34 ( PIZAN
266 : \ 5l \ ’ \ ] X

—— Qays ‘0/' YR /\’\cmo\’\j ek
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Axiom (Pigeonhole principle)
If m pigeons occupy n pigeonholes and m > n then some
pigeonhole has at least two pigeons in it.

Out of 145 people, what is the chance two of them have the same
. . .
Western Zodiac sign @I%D Chinese Zodiac: I D 09

L (L

7@ / / / / .3 / )
Wq@
(it fn
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Let A C N, with |A] =28, Then A contains at least two elements with
the same remainder mod 27.

/VNLMEQ/T A/M’\ /4
A

the pigeonholes (boxes) are . .. (’/Wk q Kl

—

Vv
and the rule for placing the pigeons into the boxes IS: \fEM:N\ﬂd

MNP 2 ANV ‘bj?—7

Proof: the pigeons are ...
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If 11 Iintegers are chosen from {1,2,3,...100} then at least two, say x
and y, are such that

x —y| <9
S

L

Proof: the pigeons are ... /\\)WBW«C ‘

- (D P nlervals

the pigeonholes are . I—/l e ? S
\AW\) Nk/,/’
BO o'(’ \ O LH Qj C‘ 1o\ T4 10 [:c“,\003

and the rule for placmg the pigeons into the boxes is: ﬁO&

ek, @Ay DL sobwir alil,
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If 11 integers are chosen fro
and y, are such that

{1,2,3,...100} then at leas

x =yl <9

Proof: the pigeons are ...

igeonholes are . ..

and the rule for pfacing the pigeons into the boxes is:
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mo oA CEY Cteeh ([ =

£ / [ =71 1 &
If 11 integers are chosen from {1,2,3,.. .}100} then at least two, say x
and y, are such that
/ — 1

Jashre? VX =Wl <

NEAR — =

9

r\JV\:\OW;

/
Proof: the pigeons are ... A O@fj &7.1”] BJ’,%"D
|| nuwbes %’7 s? rl 3 7) ANE ﬁv{
the pigeonholes are ... EIWJ/W [Yo,é‘& E?;, 7?’?

\
cl lp» €4 ES,’ c{)

and the rule for placing the pigeons into the boxes is:

for REA  Pake o
m[r@!/‘mﬂ [oh/e\/
e Ja € C- -3
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Recall:

Lemma | | ( (Pb\[ [/M/

Let A, B be finite sets. If f : A — Blis )\
. 1-1 then |A| < |B].
. onto then |B| < Al
it 112 Coppie 18l (B
o A he  plgeen, K boxes
o\ Nl p\ae e elever aéf
W e boy FTC&B ek

8\3 W‘Hp Eq\ 0\) 64 Ay ia\xljahﬁgw
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Axiom (Pigeonhole principle) Ley My, e & I\\)"— “
If m pigeons occupy n pigeonholes and m > kn then some
- =2

pigeonhole has more than k pigeons in it.
ety
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Ex: Use PHP to show that if S C N+ and

\S\ 3 then S contains two distinct elements X,y such thatx +y

is even. g —
“‘ :g N, Ho.
= pf}@ﬂmj

9 buxes: \; | A\
0 O en X

o ook
vee  box ey L MU
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Ex: Use PHP to show that if S € N, and

2. |S|>6thenS containdistinct elements x, y,z such that

X+Vy-+2zisamultiple of 3. —

B b= 2

o3 ,\
lﬂmc%: fena N o, AN 31 o \9y 2

poams: S 1sl :M};é;kkw
7N\ ge 0 byl Wﬁx/?ﬁaw O ) o
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- how to count
- inclusion-exclusion
- permutations and combinations
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