


Lecture 27
- Thou S(n) = T(n) 2

H
ea (Pyatial partition and utilise asyme.

Turan # for CG.

f. - Let SECr) be a multi Sidon set

We may assumes has no perfect squares, as there are

>In perfect squares in (h), contributing a negligible 2U
factor

- Partition S= AUB, where

A: SaeS: Zn*<p prime st. Play
B = S 1 A. = 9a+S: all prime divisors of a are an(3)
- Further partition A: A.VAL, where

*A:EnERCPprimeit.plabut
PTEasethe

and Eb(S1da3 st.p(1a,b)Y
- By Lem), we can write each at B

LemFaGST,wecanen
as a:n w./ v <UIn*3

St. - either U is a

We fix one such representation u,V prime >, n23

St. v is minimum
· or v<n<n*3.

Exer.
(u,v) = (Ma,va): uv =a,v=ccn



↓n'v= a = vEminful, vig
·Further partition B = B, uBzuBz.

· B, = 9aEB: van"3}
· Ba= Sa+B: n*v=3
· Ba = SacB: ptor any

· S =A, vAc uB, uB,u
-

↑ ↑

leading term T(n) ↑ first lower order term

negligible b/c they are small 20/n)
1Azl, IB, 1, IB21 < on
#such small sets -> M(4) = Co

icoala

Rogn1*

· Al, elements in A, has a prime divisor pXn' and

p does not divide any others.2 X prime p>nY,

A, contains <1 multiple of P

=># choices for A, < T(L)+ 1) = T (n)
P<nts
Prime



· A2: Consider primes n*3<p<n that divides >, 2

elements of 3. For each such prime p, let rp? 2 be the

# multiples of p in S.
x 5x72

Aux.Dip. To sets X and"C
- X contains all primes pf (n, n] H
w/rp>,e

- Y: (n"3] Y =Cn"3]

sny iff x.ytS
· Note thatd(x) = M,3,2,

ExCX

· S multi Sidon IT is Ca-free

· (Azl: eCT)

Thm2 Eelth=MIn)a
Thun. Uman,

ex(m,n, (a) mm"+ n

using mindeg from X side is 3,2, we can do better

A hot in t is a Pg w/ midpt in X

↑ is Cy-free - no two hats sharing the same pain of

endpts in 4

i.e. p((v) =(t) =(r)E



E (An = e(x)=EmJR2E) = E

Up.mp = 2(M)

· By: By defa. FatB,, a=ur satisfies VIn"
un43

Aux. Dip. T on UOV, U = (n3), V = Cn"3

well, veV nw I) UVic. is the chosen

representation of a

Similarly it is Ca-free us B, is nut. Sidon

By Thu2 5 (B,1 = e(T) = (v)(u) + (u1 = 2n3
· Bz: Let R = Ologlogn, dyatic partition By into B,,B.

St. Vrs1. Br-SafBc:rcro1=Mr
· As vsn's, there are I log subsets By

·v a
=uv Br

n=2R+r.n = =Nr <nY3

Build Aux.hip. I for B. on sets
U= (Nr]
v =[Mr)

now iff uria is the chosen representation



· TPC-free (B1) = e(4%)Nr+ Nr.Mr
Thm

<... an'+ ongea te
=>(B1=zlBr zoom

le

(logn)4

· By: Let R =Olog,logn, partition By = Bj'vBs,....

where Urf(R),
B
=
=9a+Bs:irsby

· Fix rECR) and acBr c) repr. a = n.V.

Claim v has no prime divisor <n"7

#Suppose p<n"7 is a prime divior of0.

=> u.p < 20.n"2.n"7 <n43

E (up, up) is a repr. I minimality ofvi
OW

By the claim, Lem2 ECCO st. Upring

Lem2 12 P1= ...<Ppn, # integers man
R

#choices for v ka.c.π(l y) which are not divisible by
2

ppmin any of Pi is

LemB <cn.π(1 - o)
=O (atogn)=:Mr. it(k)



Iam a has not prime divison
Lem3 (Merten's estimate)

-

between yet and n7. prim 11 -E =0 (egn
If. Suppose I such plu p<n

=>to con'sre
andv.p =n'n'<nY3.So (vp, up) I manimate

&=> #choices for <20".c. M (1-4)
O

prime

22rcpcn7

=Okin"nl: = Nr
· Associate B5w. aax. hip. TV on

U: [Nr]
V = (Mr

now E (Girl is the chosen
repo for some atBaLem(A)

=
#choices for Bar tm() Guen "loginmen

= #(Mr.Nr)-wbip Cp-free TV. #Cgfreebip."/ partite sets of

size m and n is

- 20/M.N."), IyO(mm" (



whee O (Mr. No" =...= 0,asin
↳

=>#choices for By Energe

<201. Mr. Nr") = 2OCL
⒔


