
HONORS 34-03-19 #
COMBINATORICS /
-

a +A

A =B((ka)(4-A ->acB)
-
-

1A) = Cardinality = elements

-
- (A) powerset =2B/BEA3

↓
member
not memberIf IA) = n then IP(A)1=1"x
.. x ...
I

PROOF (no need for BinomialThm)
# binary strings of length n i qu 01/0111
- - bijection

C · (A)
binary storing

->



en "Universe" ↳
* El
characteristic function
indicator function /fa:i -> 20, 13

fx()= A
-

fAvB usually + Extfis

but

↳ fAni = fa fis



3ubtowa n residents 2
<
, ... Cm & (2)= n

(0) i+ j = C+Cj may m =

()(i)(/il even) sit T->-->
-
-

membership list City Hall
n- 1L if n <I => maxm = 2 H- even subsets
--

Give two proofs
--

D "algebra proof" : use the BINOMIAL THEOREM

② "combinatorial
:"bijective proof" : Seven subsets] =>proof"

BOTH-PROOFS SHOULD FAIL FOR n=O Rodd subsetsy



EVENTOWN ↳
-

(o) i +j = G +C,

E (1)
(Wi)(IC ) = even)

~ (2) (fitj) (1C: uGI =even) floor functionC
(2*) (Wij)((4nG) =even) /

(π =3

L L-π) =- 4

- (n/2) EXTREMAL
EVENTOWN THEOREM maxm =2 I COMBINATORICS
-

L"/2) -# max m2 2 (need to find
Eventown club system
with 11/2 ! Clubs)

E m = y lnkzg Cheed to prove upper bound

& weeks : until April A for ALL Eventown club systems)



55
-

A RAD
, GET EVE N

I &I
-
ODDTOWN

((*) (vi)/(i) =odd) (=> (0)(2)(it))(( ,n(j)= even)
max m =?



6
12 = n L-... Em Ede

ODDTOWN THEOREM

((*) (vi)/(i) =odd) (=> (0)(2)(it))(( ,n(j)= even)
=> max m = h

=

-
--

- ① Max m I n24
n- NTS : construct set of n Oddtown clubs
T
I ---
n/3 make K

: / = n-1 works if n : even
↳ --
simplest : (i)= 1 "Single's clebs"



I
↑ C

..... '
Ed IR/N

Oddtown club system :

-

(1 *) (Wi) (1C : ) = odd)

(2) (Witj)(In G = even)

Let Vi denote the incidence
vectorof Ci

&. · -> 10 , 1 , 1 ,0 , 0 , 1
Then

V ... Im are linearly independent in
R
--

easier to prove in Q

T Of us
, ....
" -R " are lin indep in Q.

then they are lin . indep . in R



(Yn > Hz) 2
(1- 2) LI ·# Oddtown systems is > 2

⑰
asymptotic
rates of growth



ASYMPTOTIC EQUALITY ⑨

sequences (an) ,
(bn) an

,
but

are asymptotically equal "Arb"

if
him = 1
n->D

-

(an) is ventually nonzero if

(Ino) (Fnzno)(an+0)
--

If an vb n
then both (an) and (bn)

are eventually nonzero



Le

D e is an equivalence relation
--

amor entuallynonzero sequences:
(i) a Gw

Liil am-bu =>> bu-an
(iii) an bu
baran 3= an-cn
-
EX. 17x

"-1000 x +3 x - 10
°

~17 x
5

-

If Quotient : 1- t it toth
↳ Y 0 40



STIRLING'S FORMULA ↳

n! ()n

(2) Wa ". n . c

ba constast I find them



12L
PRIME COUNTING FUNCTION

π(x)= primes pX

π(4) = 2 2
,
3

π((0) = 4 2
,
3
,
5
,
7

π(100) = 25

-ENUMBERTHENRπ(π) = 2
n(- 3) = 0 bx

-1896 JACQUES HADAMARD
PIERREde laValle Poussin


