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NOTE ON PICKING COVERING. .ANE lUR^N KUlilBfiRS 

Vojtech Rodl 

ihe aim of this communication is to £ive a brief summary of work 

on packing and covering to be published in detail elsewhere £ 4*].' 

V/e also give some related remarks concerning Turan numbers. 

Let 2±t< <fe.</n/ be positive integers,a family S- of Jkelement subsets 
of rttset V is called X-sparse if every two members of T intersect 
in less than' t elements (i.e. if every .-(-element subset of V is in 

at most one member of T.) On the other hand we say that J*'is .(.-dense 
if every /-element subset of V is contained in at least one member 

of T7. It is well known (see e .g .C2v.0that 

for any /-sparse family :F and t* aense family 3^ Tx T ^ I-VJ , 
Denote by M(rrv,fe/..t) the minimal number of elements of .(-dense 
family J"'c t V"] and by /Yrvf/rv.-fe,!) the maximal number of elements 

of /-sparse family ? c [ V ] * It follows immediately from("1)that 

/m/(^,M) £ - ^ i M U , M ) (« 

In 19 63 P.JSxdos ana H.Hanani [^conjectured that both 

("I 
M(»v-M) = -j^(noH)) 

U) 
anđ 

(3) 

12), 
(8 

holds. Here and below o(4) is a function tending to zero as /yy 

лrv^,*.,i) = І - J ( 4 + o(Л)) 

(t) 
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tends to infinity . 

They proved (I) for l*L and all A, and for /»S, A*fh or fw*1
 f
where fv 

is prime power. 

It was further shown by Erdbs and Spencer C2*] that 

AO * -ЙU*-*<-)) 
The numbers M (*,-&.,-(-) and mv(<*.&,£) a*e related to Turan number 

T(/rv.<fc,£), C6] - for 2 6(<4</)v denote by TOfc^t-O the smallest^ 

such that tnere exists a family T of y ^-subsets of an /iv-set \l 

with no independent set of size <& • 

It was noted in[23, that 

Л7V („vДД) s .T>M>, 
(í) 

The functions M,tyn/ have been also studied by J.Schbnheim C 5 3 . 
We can prove ($) for a l l 2£ji<-&.</)v and thus the following holds . 

Theorem; Let 1^JL<$L<M, be p o s i t i v e integers .Then 

("1 
u) 

^ K i 4 ^ ) = - A L L ^ v o ( ^ 
It) 

The pioof of this theoiem is going to appeal inC'.l.Oui Theoiem has 

the following 

Coiol la iy: Let 2<i<4 .< «v be pos i t ive in tege i s , then 

T(^ l^-£ )4-t)=Ali/> ( v o (^ 
it) 

Pioof : Take an -t-dense family T of •&-9et3 of an m>-set V ( i . e . 

TcLVl^Jsuch that / ^ « 

1*' - (fpA*o W» 
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Consider t h e system ^ ^ { v - F . " F f c ^ } -Clearly 9 ~ c C v 3 m ' ~ * / 

and moreover every <*,-l subset of \J conta ins some element of T* 
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