[y a a d
luSuseIneNHNUE
TunaIngdy NHINNNEAIIANS

rnssumansuiauia AINITUANNIADS)

=)
Jyan

a A a a 4
’Jﬁ’)ﬂiii]ﬂ’f)NW’JLWﬂﬁg AIAINTTUADUNAUNDT

M MV

5ee  mahsranTeneFududmsuilymnmsdemssznsdumataenannuvateg

Linear Network Coding for the Multiple Source-Sink Pair Communication Problem

A a ¢ A
HIUNIY WYY UUNT Li’JEJllIi’Jﬂ"Iﬁ
ya <
119]1/‘!%15&!1!‘”1’!%6‘”1918

i a a ¢ o
91%1iﬂﬂﬂ%ﬂﬂ13ﬂﬂ1uwuﬁﬁaﬂ

( Aremaninsdiadiind Annsysa, PhD. )

IsE RS nE I nenfinugsan
( Aromnans1msdFons lauda, PhD. )

AIniNmMaIn
( A¥emans193dnwen gnlenia, Ph.D. )

U A A [y a [y do
UMUNAINEQYY NT‘iTJﬂﬂ]ﬁﬂ!ﬂ‘l&lﬂiﬂ]ﬁﬂﬁiﬂiﬂﬁ!!i’?ﬁ

o o
( FONMEATINTINYIUT F52Na, D.Agr. )

Q
a A U

AMUATUNAINENAY




a a J
INJTUNUD
A
1393
9y @ A ] a Y ) o A 1 9 1
ﬂWilélﬂiWﬁLﬂiﬂéU']ﬂL“]NLﬁu@ﬂﬁiﬂﬂi‘gﬁWﬂWiﬁﬂﬁWﬁ38ﬂ?WQ@]UﬂWQﬂaWﬂWNLLUUﬁa']EJﬂ

Linear Network Coding for the Multiple Source-Sink Pair Communication Problem

Tag

a s A
HWIYUUNT oy Tone

1Uoe

Y Ineds umIneaonyaseaas
4 o ] a a Y a a a .
ioANuaNysaiuvelSy a1 imnssumansuiiaga GAINssuAsNNIADS)

N.7. 2554



J

yuuns oulema 2554: madhsveasenedududmivilymmsdoas

seiindundmemanuuvates Usyaniranssusaasumtusa (303
a J a a a 4 a a a J s

ADUNANDT) A1VINIAINTIUABUNAADS NIAIFIIAINTIUABDUNAADT 0191587

=i a a J @ 9 1 da o d o a Y
USnE1Imeinusnan: HYIYAAATITYINTNAU vlﬂmtywa, Ph.D. 28 ¥itn

9 @ A ] I A amA SIQ' A A T 9
ﬂ’lﬁﬁl’]ﬁﬁﬁlﬂﬁﬂﬂﬂﬂlﬂu@ﬂ')‘ﬁ‘ﬂﬁ']ll']ﬁﬂi%twuﬂﬁgﬁﬂﬁﬂWWGlUﬂ']ﬁﬁﬂﬂl@yjﬁﬂWﬂiu
A [ Y av dyd S A = o 9 o A 1 A Y o YA
Lﬂﬁ@eln‘ilulﬂ \‘]’ll!']’i]flull%qﬂﬂﬁgﬁ\‘]ﬂlwaﬁﬂyula$W¢Nu1ﬂ']3lslﬂiﬁﬁlﬂif]slﬂﬂlwf]slﬁﬂ%i']uhlﬂﬂ
A 2 Y o A 1 a9 o W A vy
eI UU Tﬂﬂﬁu‘lﬂiuﬂTﬁL"U"Iﬁ‘Viﬁlﬂi'E]"U”IEJL‘]NLﬁuﬁ"IWiu%jﬂluﬁ1ﬂ15ﬂ@ﬁ1§§$ﬁ'JT\W]‘LWHQ

Yaremanuuviaisg

9y
Tuvuanil twama ef ol 1dauodanaInudmsumuamsdnsaasoaes u

mievnentnsuds k) wmqmiunauﬂu‘wwmﬂummﬂmmmsam181 Tunsain & 3lu

U
9191
U (%

f’ﬂﬂ\ﬁ/] nmmimqmmm@aﬂaimuwegj VUA ﬂuwumﬁwuauiwuwﬁmmﬂmﬁa

o w

A o Y a LS o Y v 1 o & 9 9y
msmnaiummu Iwama et al. llﬂ'Wﬁfl]u“'Uﬂi]"Iﬂﬂ‘]J‘LlGU'EJ\15]11!'JLlIWHﬂL‘lﬂiWﬂ’ﬂﬁ]Hﬂu@@ﬂcl%

K1)

|3k

Y Y o o a  ~ awv dy v 9y v o
ul,lllﬂ‘l! |3 Tviua M sHeansemuuilan S NUIBHIEUN THUAN S HES WU

Y
TsiAu k131 TWUﬂﬁuLﬁﬂﬂW@@]ﬂﬂﬁﬁ"lﬂﬁleﬁl"liﬁﬁm%‘?)‘lﬂﬂ Tunsainiasuds kﬂ

U

[

a2 o A 1 d? 2 1 o Y o [ A A

vanauunuduIuasna i lvnar lunsiiauvesdanesnunaue 1ag Iwama er al.
1 a ‘A o w 'dy 9 [ = a a 9 =

AAANBYNUIN ﬂﬁW’sj"ﬂuellﬂ‘Mﬂﬂ‘UuﬁlﬁiJ‘L!Gl‘lﬂ”iﬁﬂ‘l’]N‘W%ﬂmﬂl%ﬂ!ﬁulm%ﬂq‘]ﬂ{]ﬂﬂﬂl@\‘]

Dilworth

/ /

A A as A A s 1= a a -
DYUDFOUTH MU FD01159NUTNYIINIUNUTHAN



Munin Eamopas 2011: Linear Network Coding for the Multiple Source-Sink Pair
Communication Problem. Master of Engineering (Computer Engineering), Major
Field: Computer Engineering, Department of Computer Engineering. Thesis Advisor:

Assistant Professor Jittat Fakcharoenphol, Ph.D. 28 pages.

Network coding is an another technique to improve efficiency of the network. This
thesis has the objectives to study and to improve the network coding, and focus on the multiple

source-sink pair communication problem

Recently, Iwama et al. present an algorithm for & source-sink pair network coding,
when £ is some fixed constant. The running time of the algorithm depends on the upper bound
on number of vertices performing encoding operations. Iwama et al prove that |S|3k encoding
vertices are sufficient to obtain the network coding whose operated on field J . In this work,
we improve the bound to k*IJ1** and this tighter bound, in turns, improves the running time of
the algorithm proposed by Iwama et al. The techniques used are elementary linear algebra and

Dilworth’s theorem.
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