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แผนแบบแบ่งกลุ่ม GDD(m,ท-,A^Aj' jAj ) คือสามส่ิงอันดับ ( M , N , B )  โดย M  และ N  
เป็นเซตท่ีไม่มีส่วนร่วมที่มีขนาด m และ ท ตามลำดับ (เรึยกว่ากลุ่ม) และ B คือหมู่ของสับเซต 
ขนาด 3 ของ M u N  (เรียกว่าบล็อก) โดยที่สมาชิกแต่ละคู่ในเซต M  ปรากฎร่วมกันในบล็อก A, 
บล็อก สมาชิกแต่ละคู่ในเซต N  ปรากฎร่วมกันในบล็อก \  บล็อก และสมาชิกแต่ละคู่จากต่าง 
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การมีอยู่ของแผนแบบแบ่งกลุ่มดังกล่าว โดยท่ี ท ใ^ ะ 2 ,ม ^  2 ,A ,> A 2 และ A,'>A2
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A  group divisible design G D D (m , ท; Al, A2) is a  3 - tu p le  (M , N. B) w h e re  M  
a n d  N  a re  d is jo in t  s e ts  o f  s izes rn a n d  ท, re s p e c tiv e ly  (c a lle d  groups), a n d  B is a  

c o lle c tio n  o f  3 - s u b s e ts  o f  M  บ N  (c a lle d  blocks) s u c h  t h a t  e a c h  p a i r  o f  e le m e n ts  

in  M  o c c u rs  t o g e th e r  in  e x a c t ly  Al b lo c k s ; e a c h  p a i r  o f  e le m e n ts  in  N  o c c u rs  

to g e th e r  in  e x a c t ly  Aj b lo c k s ; a n d  e a c h  p a i r  o f  e le m e n ts  f ro m  d if fe re n t g ro u p s  

o c c u rs  to g e th e r  in  e x a c tly  A2 b lo ck s. In  th is  th e s is , we e s ta b lis h  a  c o m p le te  so lu tio n  

for th e  e x is te n c e  p ro b le m  o f su ch  GDDs w h e re  m  7  ̂ 2, ทะ  ̂ 2, Al >  A2  a n d  Aj >  A2.
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A c a d e m ic  Y ear: 2016



VI

ACKNOWLEDGEMENTS

T h is  th e s is  b eco m es  a  re a li ty  w ith  th e  k in d  s u p p o r t  a n d  h e lp  o f m a n y  in d iv id u a ls . 

I w o u ld  like  to  e x te n d  m y  s in c e re  th a n k s  to  a ll o f  th e m .

F o re m o s t, I w o u ld  like to  e x p re ss  m y  d e e p e s t  g r a t i tu d e  to  m y  a d v iso r , A sso c ia te  

P ro fe s s o r  D r .C h a r iy a  U iy y a s a th ia n ,  fo r h e r  g u id a n c e ,  p a t ie n c e ,  c a r in g  a n d  p ro ­

v id in g  m e  w ith  a n  e x c e lle n t a tm o s p h e re  for d o in g  re se a rc h . I w o u ld  like  to  th a n k  

A s s is ta n t  P ro fe s so r  D r .R a t in a n  B o o n k lu rb , D r .T e e ra p h o n g  P h o n g p a t ta n a c h a r o e n  

a n d  A s s o c ia te  P ro fe s s o r  D r .N i t t iy a  P a b h a p o te ,  m y  th e s is  c o m m it te e s  fo r th e i r  

v a lu a b le  c o m m e n ts  a n d  su g g e s tio n s . M y  th a n k s  a n d  a p p r e c ia t io n s  a lso  go to  m y  

fr ie n d s  w h o  w ere  a lw a y s  w illin g  t o  h e lp  a n d  g iv e  th e i r  b e s t  su g g e s tio n s .

C o m p le t in g  th i s  th e s is  w o u ld  h a v e  b e e n  a ll th e  m o re  d iff ic u lt w i th o u t  a ll m y  

te a c h e rs  w h o  h av e  ta u g h t  m e all a long . I feel v e ry  g ra te fu l  to  all o f th e m . F in a lly , I 
w o u ld  like to  th a n k  m y  p a re n ts .  T h e y  w ere  a lw ay s s u p p o r t in g  m e  a n d  e n c o u ra g in g

m e  w ith  th e i r  b e s t  w ish es.



CONTENTS

p ag e

A B S T R A C T  (T H A I)  ............................................................................................................................. iv

A B S T R A C T  (E N G L IS H ) .................................................................................................................... V

A C K N O W L E D G E M E N T S  ................................................................................................................vi

C O N T E N T S  ...............................................................................................................................................v ii

L IS T  O F  T A B L E S  .................................................................................................................................. ix

L IS T  O F  F I G U R E S  ................................................................................................................................. X

C H A P T E R

I IN T R O D U C T IO N  .................................................................................................................. 1

1.1 P ro lo g u e  ................................................................................................................................1

1.2 G ra p h ic a l  I l lu s t r a t io n  .................................................................................................. 2

1.3 N e c e s s ity  ............................................................................................................................. 3

II  P R E L IM IN A R IE S  ..................................................................................................................6

2.1 T r ip le  S y s te m s  ..................................................................................................................6

2.2  F a c to r iz a t io n s  ....................................................................................................................7

2 .3  P a c k in g s  ............................................................................................................................... 8

2.4  U n ifo rm ly  R e so lv a b le  D esig n s  ................................................................................ 9

I I I  G R O U P  D IV IS IB L E  D E S IG N S  W IT H  TO o r ท =  0 o r 1 (m o d  3),

m ^ 2  a n d  ท 7^ 2 ...................................................................................................................13

3.1 I n t r o d u c t io n  .................................................................................................................... 13

3 .2  TO a n d  ท =  0 o r 1 (m o d  3) ..................................................................................... 16

3 .3  TO =  0 o r  1 (m o d  3 ), ท =  2 (m o d  6 ) a n d  ท ^  2 ...................................... 17

3 .4  TO =  0 o r  1 (m o d  3) a n d  ท =  5 (m o d  6 ) ......................................................25



v in

p a g e

C H A P T E R

IV  G R O U P  D IV IS IB L E  D E S IG N S  W IT H  m  a n d  ท =  2 (m o d  3 ), m ±  2

a n d  n ^ 2  ................................................................................................................................33

4.1 m  a n d  ท =  2 (m o d  6 ), m  ^  2 a n d  ท ^  2 ....................................................33

4 .2  m  =  2 (m o d  6 ), ท =  5 (m o d  6 ) a n d  ๓ ^  2 ................................................40

4 .3  m  a n d  ท =  5 (m o d  6 ) ................................................................................................. 47

V  C O N C L U S IO N  .......................................................................................................................56

5.1 C o n c lu s io n  .......................................................................................................................56

5 .2  O p e n  P ro b le m  ..............................................................................................................57

R E F E R E N C E S  .......................................................................................................................................59

V IT A 60



LIST OF TABLES

T a b le  p a g e

1.1 N e c e ss ity  ......................................................................................................................................5

4.1 A ll p o s s ib le  v a lu e s  o f  (A l, A'j, A2 ) .................................................................................45

4 .2  A ll p o ss ib le  v a lu e s  o f  (A l, Aj, A 2 ) .................................................................................54

5.1 A ll p o ss ib le  G D D s .............................................................................................................. 57

ix



X

LIST OF FIGURES

F ig u re  p a g e

1.1 T h e  g r a p h  3 A~2 V 1  2 A 3 .....................................................................................3
2.1 T h re e  d iffe re n t 1 -fa c to rs  o f A 4 .......................................................................................7

2.2 T w o  d if fe re n t 2 -fa c to rs  o f A's ......................................................................................... 8

2.3  T h e  g r a p h  o b ta in e d  fro m  th e  u n io n  o f a ll t r ip le s  i n a  +  c  ......................... 11

2.4 T h e  g r a p h  o b ta in e d  fro m  th e  u n io n  o f a ll t r ip le s  in  a  +  X  ........................11


	Cover (Thai)


	Cover (English)


	Accepted


	Abstract (Thai)


	Abstract (English)


	Acknowledgements


	Contents



