41) Given a subset A C R? which has area a and two decompositions of A into pairwise disjoint
subsets Ay, Ay ..., A, and By, By, ....B,, such that all the A;’s and all the B;’s have the same
arca a/m. Prove that there cxists a permutation 7 of {1,2,...,m} such that for alli =1,...,m

we have A; N By # 0. |
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42) Given a set A with n elements and B = {A;, Ag,..., A} C 24 Prove that there exists an
injective mapping f : B — A such that f(A4;) € A; for all i € {1,2,...,n} if and only if for all

I C {1,2,... ,n} the cardinality of |J A; is at least equal to the cardinality of 1.
el

Gaph model : bipulile graph

Jhe elomanls of_ R ore vvlices of

fhe Cefl side and jhe elemanls
of A are vulices on lwe (ight sde.
An edcgg (0. o‘-) A;eB ya;€A danoles
Hhat «j € Aj .

I ee is a comglale m\c\/\ims(n) Lhe q

VAeD , aeh : (Aj,o)em=FA e B:AtAa (A, a;)eF
Haos L SIVEN Qi coa be Mupf‘a lo seme 8 such Mol ao olhws
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& Yie b : li(()lr*(ole.h.l
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for all
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43) Let n € Nand G = (V, E) = (V, U V4, E) be a bipartite graph with mingcy d(z) > n/2 and
|Vi| = [Va| = n. Use Hall’s theorem to prove that G has a perfect matching.
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44) Show that every edge colouring of the Ky with two colors contains at least two monochromatic
triangles.
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45) Let 2 < p < g and 2 <r < s. Prove that the Ramsey numbers satisfy R(p,r) < R(q,s) and
that equality holds if and only if p = ¢ and r = s.
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46) Prove that R(4,3) = 0.
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47) Show the following inequality for Ramsey numbers: If » > 3 then

R(ni,...,np—a.np—1,ny) < R(ni, ... ,np—o, R(ny—1,n,))
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we conside/ on edge coloring of U, wilh ¢ oolors c,... cr.
Frther: (b C be s colcing.
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ce wikh color coq . C'is Moy o coloring on Uy wilh ¢-1

colots, Se we con apply the R«mes Properby ol

Qla,.. Ny ,flln,_,, ,(\r”
o s gaph ond colorinmy .
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Fre Romsey propwky.

€ 1= c-q
Lot x = Qlac, ,0¢) |, dnan W, i3 colored in crq
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48) Let A be a non-empty set. Show that A has as many subset with an odd numbers of elements

as subsets with an even number of elements.

@(oog LS .\(\aqc‘-hn
= st O with [Al=X  weg 221 o) sige Ms‘b

bote coge: X =1 Jhn ’)_a =§In3, 03 wilh

A= zx-" Odd ~512€ Subﬁd \/
: 1A1-1 |
hypothesis: o st A ey 2 odd sjge subgels

Slep: Let A be o st with [A|=m1 and x €A
Le A'=A\%x)

Thea lﬂ'la- 0N oad \nes kb ;ﬂdqc'--'oc\ kspol\n!sis
2" add size Sobeels . 0 Loy 27 dobsds in lolel

se Miee awvsl be 2“ - ’).n-q =01 QUA S ac

subsals,
For A, oll possible oddgi2e SUgets 15 {he scme

as lhe avmbw of 6dd siae gobwels 1n A plus

1l by oC av e su\utk in 6' .

2~SU£"3 | S5 AlS[%L=0F u §51S2A" A [SI%6 2=1)

Se mee ace 27=72"" . 2™ odd size sbsds
n 8 /

towe an wkitfura sol 4 wilh |8lzq ., We kaow

ot b has 2% 00d gze subsds
bl 2%~ 2" 2" oo lhe awsh be 2"

Qe SH13€ ‘ul.;c\s

A=A


Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina



Julian Chmelina




49) In how many ways can the letters a,a, b, b, c,d, e be listed such that the letters ¢ and d are
not in consecutive positions?
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50) Find the number of ways to place n rooks on an n x n checkerboard such that no two of them
attack each other.
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