DOI: 10.14456/mj-math.201x.x L § |

Mnsarsamaaians MJI-MAT s3694) san-Apr, 2018

lan manauadiarmaaiudsznalne luwszusunguaud
= http://MathThai.Org MathThaiOrg@gmail.com

.

a

o

@)

i

msa‘i’mmsﬂaLmiaii'w!muaaﬁn‘lﬁ’ﬁmwauqaﬁm%’n

nMicENgan

Balancing Carry-over Effects in Football League
Tournaments

@y Laeunes’ Jasa dszauwiiis® uas 9380 gusziaios’
Kittitat lamthong® Wisarut Prasanphanich 2 and Chariya Uiyyasathian®

123pepartment of Mathematics and Computer Science, Faculty of Science,
Chulalongkorn University, Bangkok 10330, Thailand

Email: IKittitat.pele@gmail.com 2p.wisarut@yahoo.co.th 3chariya.u@chula.ac.th

Q 1
UNAAED
Wavaaanidumiwdsdusiarisuiauduuuudssey swiumiwiuuding
] ot € 1 1 = a A ] 6 o 2 < %

wB9THlwUNATENS 9§ sanansznuisdszinSamwlumsudinaatoa lddonu n33a

L e AN A ° v a v A a a ) A A o e
a1vudatun lddanarinldifensldioudoSoonulunyinfidudegu lu

kg ad o @ \ A a \ e o ¢ & ' '
unaNuhzlaad I uAT Y MIAINaITITIN I NI TU NN HALU UL TOUNFNAS
dmsunnzengea WnumuwsiunauaainuasdsandlnoussWavaainuasdszine
GSIMY
AdAny: MIlaniudluuLTauaugaMWILAIzENLan

ABSTRACT

Football leagues are round robin competitions. It is widely believed that for
each match, each team has an effect on its opponent which would carry over to the next
match. Such the carry-over effects might yield some advantage among competitors. In

this article, we investigate the schedule arrangement of round robin tournaments with
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the aim of distributing the carry-over effects as evenly as possible, which is called

round robin tournament balanced for carry-over. Furthermore, we will apply our

scheme for the Thai and Spanish football leagues.

Keywords: round robin tournament balanced for carry-over

1. Uni
sluﬂﬁ]ﬁgﬁmj@mamﬂuﬁwwﬁvlﬁ%’umm
houge LLa:EﬂmsMw”wﬂ@uaa‘ﬁlpjﬂu
ﬁ@m11mnﬁq@ﬁﬁamm’ﬂaﬁmﬁmuaaﬁn
(league) tWINLINTINWIBUUATANTUY ST B
(match) $nuamnnliladaanurnasaansd

A 1 I3 = =
mlmma:ﬂi:mﬂmwﬂmuaaaﬂLf]wuaa

AL

UM 1: msudsdyauaa (Aan :

https://www.pexels.com/ N 9 TUNAN 2559)

v Y ' Lo ~ A =
losidusstuifafinanalussnavan
muludszinaiu 9 Waveadnluuig
Uszineanuldiuanudivugsldvalan
AN TEIIFTIYAAINIINITARIAUNIAS
' A A A . a a
Lo WILNYIAN (Premier League) 81aN1an
(La Liga League) fl_qlumaﬁﬂ’lﬁﬂ (Bundesliga
A @
League) Taiduanvasdszinaaingw aiilu

LAZLIBTNWHE ANAIAY NeRdIwInAuNgn

LLﬂiam°u1uvgﬂuaaﬁﬂmam@ia:ﬂszmﬂﬁfuaw
fladianu tou luavesdnvasdszing
> a A Lz 1 = 1 a
29nguiNNENTIN 20 Hi mu’[mﬂmuaaan
v AAda4d £Z ' = <

Pa3UsenaeaINutiNuIIN 18 Ny Lu
A

gﬂLLuumimiw”uvjmuaaﬁﬂﬂfuﬁa:
mﬁauﬁ'unnﬂszma AT ITUAI LG
L'%m\”muﬁmau%yﬂ’j'\qgma (season) waz

. ,: 4

Tu1 ngmaazutsasniiusasaiongnia
A 0 4 & N o
FIUUARTATINUITL T WA TUAIT UL ULUNY
ﬁ'uﬁm@;az 1 A39 AIBUITLABINLARENN
aﬂ@ﬁrﬂm"u@ll,rﬂdﬁua: 2 WNAT NITHVITH
wuazdaudslunn 9 §law (Famuinaz
wisnuluiungagagleand) azisonnis
wrsTnluudacslaiiauInuinsay
Wl (round) LHBIIINIRANAAIUNNT
tnunsaganazannslaSouFedsoule
NIRUITH FIdIRRua bt luLaazIauNIT
LL’:Jw”uﬁTunﬂﬁm:éTaaﬁLLmlfmiw”u 1

6 = v a 6 1 a [
LN (nﬂ‘ﬂmawLmewﬂunnaﬂm%)
IA o Y = A A d‘ v '
o ldldimavesinazdfinnidriiuns
LLﬂidLﬂuﬁ‘hmu@jLawa 131 TUNNITUAIU

= o & kg 1 >

1%anmmuﬁmnummgmaﬁm N34

I3 ] .
LNwaLLUULLLeIay (round robin
tournament) lasluunalnuaesisniias

=y ] a &
Wﬂ’]im’]ﬂ’]iLL“ﬂd“ﬂ%LﬂW?tﬂ‘Nf]ﬂﬂ']ﬂl,l,'iﬂ

mifﬁ'@ms’mLLﬂom”uvjmuaaﬁﬂ’lﬁﬁmmau@aﬁm%’uma:yﬂﬂa@


https://www.pexels.com/

& A o o
MR INTIZATINGNIANAIEINITNIANTT
WAITWRUULADINWLG @298719U8IN1IIA
miwLL“ﬂavgll@uaaﬁﬂﬁuvlﬁgmmmvlﬂu UM
2 LLazgﬂﬁ 3

Aa A =2 J= A

aamsw:wﬂmﬂuuﬂmwu L3UA1NNNT
Lﬁu'hmnmvj@uamwiamm%ﬁuﬁwam:m
daviad bl aimsudsTusNas luslanioe b
A A & A AL o
WasnniimWaueatduininiemodas
Uenzni NMTUUINUNANNLTILATI 94882 I8
laamadsnznin g deulinarirldwninle
AULRTDY BOUR LALFLIADBINITUIALIL
é ) = A dl 3 v = %
FyazrdunafuninnacdosntinuLInaa b

UAY A GoIWAINUNN B kazhainuiiy C Tu

slavioe b Lﬁa:ﬁﬂﬂmqﬂﬁniuuuﬁdw C
Yo U
Tasunasnuan (carry-over effect) 3an B an
iy B 1 ununIuniazing g vnunguasiin
2 a ] v 6
matdenzivgdaguas 9 nadszlomiazan
"lﬂa;jﬁ'uﬁm C uUUD® AR INDNNNNG L2
Wuwgee B anluuuatnaunindesy g
A & = o ' g <&
funufazldnaszlomdludiuiognaroais
AINR LA TWAITULINNITIZAREAT LATUNAEN

' A } ad o . @
HaANNTANGAN 9 T992Na1HIITIANTULITH
ainan lasawizad1sbslunaveadinvey

Uszinanouaztszineaslu

Gameweek Gameweek 1 Gameweek 2 Gameweek 3 Gameweek 4 Gameweek 5

Date 13 Aug 2016 20 Aug 2016 27 Aug 2016 10 Sep 2016 17 Sep 2018
Middlesbrough Stoke Gity (H) Sunderland (A} West Bromwich Albion (A) Crystal Palace (H) Evertan (A)

Crystal Palace West Bromwich Albion (H) Tottenham Hotspur (A) AFC Boumemouth (H) Middlesbrough (A) Stoke City (H)
Ewverton Tottenham Hotspur (H) West Bromwich Albion (A) Stoke City (H) Sunderland (A) Micdiesbrough (H)
Manchester City Sunderland (H) Stoke City (A) West Ham United (H) Manchester United (A) AFC Boumemauth (H)
Manchester United AFG A (H) Hull Gity (A) Manchester City (H) Watford ()
Tottenham Hotspur Everton (A) Crystal Palace (H) Liverpool (H) Stoke Gity (A) Sunderland (H)

Woest Bromwich Albion  Crystal Palace (A) Everton (H) Middlesbrough (H) AFC Boumemouth (A) West Ham United (H)
AFC Bournemouth Manchester United {H) West Ham United (A) Crystal Palace (A) West Bromwich Albion (H) Manchester Gity (A)
Chelsea West Ham United (H) Watford (A) Bumnley (H) Swansea City (A) Liverpool (H)

Hull City Leicester City (H) Swansea City (A) Manchester United (H) Burnley (A) Arsenal (H)
Leicester City Hull City {A) Arsenal (H) Swansea Clty (H) Liverpool (A) Bumiey (H)

Stoke City Middlesbrough (A) Manchester City (H) Everton (A) Tottenham Hotspur (H) Crystal Palace (A)
Swansea City Burnley (A) Hull Gity (H) Leicester City (A) Chelsea (H) Southampten (A)
West Ham United Chelsea (A) AFC (H) City (A) Watford (H) VWest Bromwich Albion (A)
Arsenal Liverpool (H) Leioester City (A} Watford (A) Southampton (H) Hull Gity (A)
Southampton Watford (H) Manchester United (A) Sunderand (H) Arsenal (A) Swansea Gity (H)
Sunderland Manchester City (A) Middlesbrough (H) Southampton (A) Everton (H) Tottenham Hotspur (A)
Burnley Swansea City (H) Liverpool {A) Chelsea (A) Hull Gity (H) Leicester City {A)
Liverpool Arsenal (A) Bumley (H) Tattenham Hotspur (A) Leicester City (H) Chelsea (A)
Watford Southampton (A) Chelsea (H) Arsenal (H) 'West Ham United (A) Manchester United (H)
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Premier I_eague 2013_14 [ITEE Opening fixtures [[ETREN Final day fixtures
© @ E '§. > H g E £
Slelsl8|s1e|z/8 5(8|3|8|5/8 |:[8|2|28|%
ElE|z|2|8|5 | s|2|5|5|5|8 /28 |E|8|2|28|¢
2|8 | 5§ | s |la|d 2|5 2|2 2|2 | &8 | 6|6 |6 |°|2|=2

Jan1 |Dec21| Feb1 |Dec7 |Jan 18 | Dec3 | Mov2 |Mar29 | Feb 11| Apr 26 | Oct 19 [Nov 23 |Sep 21 |Feb 22| Mar 8 |Aug 31 May 3 | Apr 12|
Nov 8 |War 15 |Dec 26| Oct 26 | Apr5 | May 3 [Aug 24| Sep 28 [Dec 14] Sep 14| Mar 1| Apr 19 [Mar 22| Nov 30 |Dec 28] Oct 19 [ Jan 28 | Feb 8
Cardiff |Nov 30| Feb 11 Apr5 [Aug 31| Mar8 [Feb 22| Mar 22 [Aug 24 | Nov 23] Oct5 | Feb 1 |Dec 26| Apr 19 [Dec 28| Nov 2 [Sep 21| Dec 14| Jan 11|
Chelsea!MarE?IAugm Feb 22 |Sep 21 Dec 28| Oct 26 | Jan 18| Feb 8 | May3 [Nov30| Apr5 | Apr 19 |Dec 26| Mar8 | Nov 9 |Jan 29
C. Palace |Oct 26 | Apr 12 | Dec 7 |Mar 28 Nov g | Ocl 19 |Jan 28 | May 3 | Apr 26 |Feb 22 [Dec 21| Jan 1 | Mar8 | Jan 18 |Aug 31 Sep21 Feb8 | Dec3d |
Everton | Apr5 | Feti1 [Mar15 Sep 14] Dec 14| Oct 19 [Nov 23| May 3 [ Apr 18 |Sep 28 |Jan 11 | Dec 28 [Nov 30| Dec 26 [Mar 22 Nov 2 [Aug 24 Mar 1
Fulham hug 24 Dee 7 |Sep 28 | Mar 1 Apr 26 |Fab 12 |Dec 21 | Mov 2 |Mar 15| Apr 12| Feb1 | Oct5 |Jan 11 [Nov 23] Dec4 [Sep 14| Jan1 |
Hull City [Apr 19| Oct5 |Sep 14 Jan 11 Nov 23 Nov 30 Mar 15 Dec 26| Mar 1 |Aug 24| Feb 11 | Dec 14| Nov 2 | AprS | Feb 1 |Mar22|Sep 28
Liverpool Feb 8 |Jan 18 [Dec 21 [Apr26 | Oct5 [Jan28| Nov§ | Jan 1 Sep_m@-MarB [Feb 22 Mar 23| Oct 26 | Dec 7
Manchester City [Dec 14| Mars [Jan 16| Feb 1 Dec 28| Oct5 |Mar22 | Aug 31|Dec 26 Aprs |Feb 22| Feb 12 |Now 30 Nov 23| Apr 19 [IE
Manchester Utd Nov 9 |Mar 29 _.J_a&s!i\ug 24 E{zl Dec 3 \_Ffti Apr12 r6| Oct 19 lay 3 _i‘l@]‘ Jan1 fyeEE_ Dec 21J‘
Newcastle Utd |Dec 28| Feb 22 | May 3 | Mov 2 |Mar 22| Mar 8 |Aug 31 Dec 14 e 1 |Apr 18 | Feb 12 |Nov 30 Aug 24
Norwich City MW@L??J et Nov 50 PR Dec 26 Aug 1 Mar 8 [Mar 22 Dec 14| Feb 22| Aprs [Nov |
Southampton !Janzﬁ .ﬂ ApME_Jam Sep 28 | Apr 26 | Oct 26 Aug 24| Oct5 IDec21 Jan11 |Sep 14
Stoke City Mar 1 |Dec 21| Dec3 | Dec7 |Aug 24| Jan1 | May 3 |Mar29| Jan 11 | Mov 2 Nov 23 |Feb 11| Apr 26 | Oct 19 |Mar 15|
Sunderland [Sep 14| Jan 1 [ Apr26 | Dec3 [Mar 15 Apr12w Jan 18 | Jan 28 [3RE Dec 7 | Mar1 [Mar 29
Swansea City |Sep 28 | Apr 26 FebﬂApr12ﬂime21 Janﬁ Sep 14 | Nov 9 |
Tottenham Hotspur  |Mar 15| | Mar 1 |Sep 28 | Jan 11 19 I: Mar 22 | Dec 28| Apr5
West Bromwich Albion | Oct 5 |Nov 23 |Mar 29 [Feb 11 Nov 2 [Jan 18| Feb 22 |Dec 21| Feb 1 | r8 | Jan 1 | Dec 7 LREAIETRRY Sep 21 Aug 31|
West Ham United Ms] Nov 2 Nov 23 | Apr 19 [Sep 21 [Nov 30 | Mar 8 \ Apr S }Oct 19 | Mar 22| Jan 18 |Feb 11 FebZE\Augm

Home games read horizontally, away games vertically

Information © Football DataCo Limited.
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A13191 5 AINNMIUTITUNAUDAAT ananvasaluasuialaiin LL@:ﬁIuﬁﬁﬂum’%miqunm 2008-2009

(93y89n : http://www.football-lineups.com/ TWi_9 Tuaaw 2559)

Match | Barcelona VS | Real Madrid VS Match | Barcelona VS | Real Madrid VS
1 Numancia Depor 20 Numancia Depor

2 Racing S. Numancia 21 Racing S. Numancia
3 Sp.Gijon Racing S. 22 Sp.Gijon Racing S.
4 Betis Sp.Gijon 23 Betis Sp.Gijon
5 Espanyol Betis 24 Espanyol Betis

6 Atletico Espanyol 25 Atletico Espanyol
7 Athletic Atletico 26 Athletic Atletico

8 Almeria Athletic 27 Almeria Athletic

9 Malaga Almeria 28 Malaga Almeria
10 Valladlid Malaga 29 Valladlid Malaga
11 Recreativo Valladlid 30 Recreativo Valladlid
12 Getafe Recreativo 31 Getafe Recreativo
13 Sevilla Getafe 32 Sevilla Getafe

14 Valencia Sevilla 33 Valencia Sevilla

15 Real Barcelona 34 Real Barcelona
16 Villarreal Valencia 35 Villarreal Valencia
17 Mallorca Villarreal 36 Mallorca Villarreal
18 Osasuna Mallorca 37 Osasuna Mallorca
19 Depor Osasuna 38 Depor Osasuna
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http://www.football-lineups.com/match/30335/
http://www.football-lineups.com/match/30336/
http://www.football-lineups.com/match/42372/
http://www.football-lineups.com/match/42380/
http://www.football-lineups.com/match/30345/
http://www.football-lineups.com/match/30346/
http://www.football-lineups.com/match/42831/
http://www.football-lineups.com/match/42828/
http://www.football-lineups.com/match/34406/
http://www.football-lineups.com/match/34405/
http://www.football-lineups.com/match/43483/
http://www.football-lineups.com/match/43465/
http://www.football-lineups.com/match/35495/
http://www.football-lineups.com/match/35498/
http://www.football-lineups.com/match/43778/
http://www.football-lineups.com/match/43500/
http://www.football-lineups.com/match/35643/
http://www.football-lineups.com/match/35641/
http://www.football-lineups.com/match/44024/
http://www.football-lineups.com/match/44025/
http://www.football-lineups.com/match/35652/
http://www.football-lineups.com/match/35660/
http://www.football-lineups.com/match/44504/
http://www.football-lineups.com/match/44498/
http://www.football-lineups.com/match/36210/
http://www.football-lineups.com/match/36202/
http://www.football-lineups.com/match/45187/
http://www.football-lineups.com/match/45186/
http://www.football-lineups.com/match/36215/
http://www.football-lineups.com/match/36216/
http://www.football-lineups.com/match/45866/
http://www.football-lineups.com/match/45858/
http://www.football-lineups.com/match/37230/
http://www.football-lineups.com/match/37229/
http://www.football-lineups.com/match/46152/
http://www.football-lineups.com/match/46147/
http://www.football-lineups.com/match/37244/
http://www.football-lineups.com/match/37242/
http://www.football-lineups.com/match/46757/
http://www.football-lineups.com/match/46758/
http://www.football-lineups.com/match/38722/
http://www.football-lineups.com/match/38713/
http://www.football-lineups.com/match/47485/
http://www.football-lineups.com/match/47491/
http://www.football-lineups.com/match/38880/
http://www.football-lineups.com/match/38872/
http://www.football-lineups.com/match/47833/
http://www.football-lineups.com/match/47834/
http://www.football-lineups.com/match/38883/
http://www.football-lineups.com/match/38882/
http://www.football-lineups.com/match/48097/
http://www.football-lineups.com/match/48092/
http://www.football-lineups.com/match/39819/
http://www.football-lineups.com/match/39826/
http://www.football-lineups.com/match/48159/
http://www.football-lineups.com/match/48165/
http://www.football-lineups.com/match/39988/
http://www.football-lineups.com/match/39988/
http://www.football-lineups.com/match/48644/
http://www.football-lineups.com/match/48644/
http://www.football-lineups.com/match/40307/
http://www.football-lineups.com/match/40299/
http://www.football-lineups.com/match/48662/
http://www.football-lineups.com/match/48656/
http://www.football-lineups.com/match/40315/
http://www.football-lineups.com/match/40316/
http://www.football-lineups.com/match/48856/
http://www.football-lineups.com/match/48850/
http://www.football-lineups.com/match/41296/
http://www.football-lineups.com/match/41289/
http://www.football-lineups.com/match/49428/
http://www.football-lineups.com/match/49429/
http://www.football-lineups.com/match/41943/
http://www.football-lineups.com/match/41945/
http://www.football-lineups.com/match/50109/
http://www.football-lineups.com/match/50114/
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