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ure 26
God
-

· Subdivision Cong - Rational Turan exponent Cany

xea(n,FY) =o(n2
- Ye(t))

3 ingredients S 2)Densification Lem/ reduction Erdo's - Simonaits)
3)sparsification Im(subdivision Conj)

· For tEIN, connected bip. Fw.) the unique bip. (A,B)

· F(t): - taking two disjoint to sets R, and Rn'disg from USFS

join A and Rice completely
B - il- R,T

R-1- R --
then

· If F is rooted at Rin Consider FC) as rooted on

RUR,VR, and let ExIt) be the rooted graph obtained

from FC) by removing all edges in RVR,'UR,

Eam F = sub(S3), t= 1

Ra I

% oooog ·TR
R

⑧

R ·R,1
F E(1)

#(1)

Lem (E-Sim. reduction) tfIN, F connected, bip v ex(n.F) =0(n)-

=>exIn, FIti = 0 (n??), p= a
"

+t.



Drop tEIN, F balanced, rooted hip.

=>FIt) and Ext) are balanced rooted bip.

wo./ 3F(t)) =f(Fx(t)) =f(t) + t

&ef: A rational rt(1,2) is balancedly realisable by a graph

F if t a balanced connected rooted hip. F and lotN S.t.

f(F) =
+

and Allo, I ex(n. FY) = 0(n"2- p

x exercise.

#

ensification. For a, bEIN/ bxa, if 2- is

↓alancedly realisable by a graph F, then 2-b is also

balancedly realisable by Ex(I).

&rop. Gren a balanced hip. F rooted on an idep R 0.

YIF) >1, 5 Isubd. sub(E) is also a balanced rooted hip.

graph

·Fo minimal collection of balanced connected rooted bip.grophs

satisfying
·to includes all stars rooted on the leaves

· Fo is closed under taking I-subd.

i.e. if FFF E sub(ELGFo

· If FCEI Ell tFo.

Lem(Sparsification) Suppose for any FGFo, Elo =b(F) s.t.
--

Subd.Conj holds for II for all 1200. If abENN,
b>a, are such that 2-4 is balancedly realisable



by a graph. F***2-Gib is also balanced
realisable by sub (F)

The following the shows that subd. Conj R.T.E.Conj
I

m Suppose that IFtFo, EloFlo(F) sit. Subd. Cong holds

for EP for all 13 R.T.E. Conj holds.

:·Suffices to show that a,btINw./ a <b,

2 - 96 is balancedly realisable

· Use induction on a
+b

By 1.H. w.log. We may a,
b are coprime

1)a = 10.2-9/6 is balancedly realisable by complete bip. graph

which is a power of
a star rooked at leaves

(2)2(a(42a.(a,b)=1)b(29. Le+ a=2a-b, b=b

Note that a+b =2a(a+ b
(balancedly realisable

· I.H.52 - 5 =2-6 is br. by some graph

in fo

· Sparsification Lem -2-Abtb=2- is b.r.

(3) b>2a. Let a
"
=

a, b = b -a

a+b=b <a+b

- IH 5 2-5 =2-ga is bow.



Densification Lem =3 2-t = 2- E is also b

⒗

If I sparsification (en)
· By assumption, I balanced. con. rooted hip. It to and to

St. f(F) = P/a and ex(r. FP) = 0 (n2-%(
= O(n)+ Ea,vlxb.

·
As Sub(tL>Fo is also balanced v/f(sub(F))= b

- (5C] => El, EN St. Nesse,

ex(n,(sub(F)lY) =on(n2
-sui)) =v(n)E)

· On the other hand, by assumption, subd. Conj holds

for it for all ex, lo

=> ex(n, sub(Fe))=0 (nE5c =0(n2-5)
·

By minimality of Fo, root of all I to are idep sets

Esub(FY) =(sub(F))e- ⑦

· Conlon · Javier: Exponent near 2. ref.



5 Multiplicative Sidon set and Ca-free graphs.

&et: SEN multiplicative Sidon set if the products of

all pairs in 5 are distinct. In other words, 5 does not

contain distinctelements satisfying the equation a,ac =b,b2

Write s(n) = max. size multi Sidon set in (n)

· Erdo's -1938 s(n)>π(n) +e/
Hogn3/2

· 1969 S(n) =π(n) +ch
· i(n) =Prime counting function = #primes in [n)

PNT.E M(n) = (H+o(BLn
s(n) = π(n) +8(a)

slownesatin C)?
(L. - Pach]
JLet: S(n) = # of C

<Cameron - Erdo's)80s: determined asymplog of SC).



#[L.-Pach) ECTo sot. #mult:

sidodiots
in Cay satisfie

(x+o(K)(sasin
T(n) · 2 I S(n) < T(n) · 2

where T(n): = π(LYP6 +1
↑ primes:"<p<n

Rank is rare example counting result where we have the correct-

order of mag. of the lower order term.

2) T(n) =20(24).(1+ Y)+(Yi(24+o()()
where

a= 4B log(1+(i)=1.8146

Andconstruction
We shall constrmulti Sidon sets consisting two part

A and B.

·VaeA has a prime divisor <n43.
· AbEB is a product of two primes 2"

of maximum size
Consider a C-free graph 6 on

the vertex set
r

V(G) =9p: pn and p is a primely
PN.T. E ((G)1 = 12 tocon



e(b) =2 +)/(G1131 #Cal
= tolling one

= Ir2 +o (K)sn
Let B*[n] contain exactly those products pg for

PICE(G):B = <p9: P9CECG]
Note B* is multi Sidon and IB*1 = e(G)

· If not, Bt contains a solt(p.9.)(p.q) = (893)(879,
W., distinct

pigi, (E()But Pi, g, are primes - the sets 90..91,82, only and
=>Cs in 6 E

[03,93, Pp, enly are idential.

· Observe that for AECn), if each at A has

a unique prime divisor p which does not divide any other

element of AUB*5 ArBF is multi Sidon.

·To construct such a set A

A prime p>n", include 11 multiple of P.

to A.-5 choices =LYp) +



=>#choices for A is i ((Y)+1) =T(n)
↑ Prime >nY/3

· A BEB*, AUB multi Sidon

(tollinsen
S1K, #choices for Arr = T(n). 2B*T(n) 2

as desired. O


