



























odd town n citizens

nomorethan n clubs canbeformed
1 i sizeof Ai is odd atcard
2 itj sizeof AinAj is even a c

so from 1 and 3 isthesameto
odd town so m.cn over Za

6 havetwofactor 2 3 so 6 t Ai implies an Ai or 31Ai
i j we have of AinAj

payWmassad

theorem nonuniform Fisher inequality

let c c cmbedistinct subsets ofaA setofsize n suchthat it j Cincy
O whereX is a fixedconstantwith 1 X n

then men

E iEenajxixj RHSof0

LHSof10 2 EgmXiXj

AirHj X
here aEnay xixj

letk from1 to n
Xxixj kfrom to n nowmeans k appears n

time actually themaximum is X since

AinAj X

xample suppose k only contained in A As A then

Enki xatxstxij.EE xitx5tx



Ex
Ai

handshaking theorem

Let A v Us Un where Wi isthe
ithcolumn vector in A
WTS a a an ann span v vn
equalto ax o whenever Ax 0
ax 0 Ax 0 isequivalent to tax

mat.tt
ToMmsA1

Eaij
herewithout loss of generality 11 j aj



Graham Pollak theorem

iftheedgeset ofcompleteKn is the
disjointunionoftheedgesetsofm
complete graph then mar 1

sufficiency form log n complete

bipartitegraphto cover Kn

inverse

WTS k log n

i

log 3 2 1

forexample let 1 2 sowe have B X Ys

asas a

B


