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õéõ½|�Ø�½¤á. Mart́ınez et al [5]3 qF �©l Ðe§��Ú^ Roth�(Ø§

ïÄ
dó<�ÀJ�õé�ÀJ���½5. Echenique Ú Oviedo [6](¡§XJz

��ó<�¦3ü�ØÓ½��e���é�À¥§@odè��ÀJ�õéõÀJ

��´½�.

dè��ÀJ�õé�ÀJ���½5g Roth [2]JÑ�§{² 28 c§Li[1]�Ñ

Roth �(Ø´Ø�(�. LilÀJ����E\Ã§©Û
ÀJ���Ä�á5§�Ñ

Roth �y²�Ñ
ÀJ������5�§l�3î�Ü6¦É¶¿±äN¢~

L² Roth �(ØØ�½¤á. Ï� Mart́ınez et al [4]'udó<�ÀJ�ÀJ��½

5�y²ïá3 Roth�(Ø�þ§Li�(Øw«¦��¤Jk�#�y. Li�Øy
§

3O� Ðe§��ó<�o�¦Ø Ð�@�è�À¥§�o��[1]. ¤±§Echenique

Ú Oviedo[6]�b�´Ø¤á�. u´§Li[1]è«
V�½|ÀJ���½5¤���

nØïÄ¥���"�!��k�)û�¯K.

�©ÄklÀJ���½Â\Ã§¿Û
ÀJ���n�Ä�5� (Ún 2.1)§,�

©Û
õé����g,á5µ��õé���éA
ó<8Ü���©�. |^ù


5�§3O� ÐÚ LAD  Ð[7]ey²
§dè��ÀJ�ÀJ¼ê�½´�½��

(½n 2.1). 3ù�Ü©�©ÛØy¥§�©©Û¯K�À�Ú�\:§��
 Roth [2].

�§�©�y²
§dó<�ÀJ�ÀJ¼ê��½´�½�� (½n 2.2). Ïd§

�©Ø=?�
 Roth [2]'uÀJ��½5�(Ø§�r§í2�
½|V�. ùØ=

�õ
õé���½|��`zïÄ§��?�ÚïÄ`z´»�e
ûÐ�nØÄ:.

ù´�©�>S�z.

�©{eÜ©�|�(�Xeµ1 1 !�Ñ
�.�ý��£§�.¦^�Ä�Î

ÒÚÄ�Vg¶1 2 !�Ñ
�©�Ì�(Ø¶1 3 !é�©ïÄ?1o(.
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1 � .

�©ïÄõé��V�½|§½|���dÅ�|¤§Xè�!Æ��¶,��d�

N|¤§Xó<!Æ)�. �
Qã�B|§·�æ^Qk©z.^�¡�§¡Å���

�è�§¡�N���ó<. ��è��±çõ�ó<§��ó<�õ�U��[è�

ó�.

½|dn�è�Úm�ó<|¤§©O^ü�Ø���8ÜF = {f1, · · · , fn}ÚW =

{w1, · · · , wm}L«§¡¦��Æ��ë�ö. ¡W�?¿��f8S���ó<é�. Æ

�5K´µ?Û�éë�ö��¦�p��¿�é���Ò�±u)��¶z��ë�

ökáý�É����é���| (Æ�5KNy
g�Úgd° ).

z��è�f ∈ F3¤kó<é�8Ü2W = {S|S ⊆ W}þk�����!äkD4
5�Úî�� ÐP (f)§äkXe/ªµP (f) = S1, S2, ∅, S3, · · ·§L«XJ4f3�Nó<
¥�ÀJ§@of�1�ÀJ´^S1¥�¤kó<¶XJS1¥kó<áýf§=S1éf´

Ø�¼�§@ofòÀJ^S2¥�¤kó<¶XJS2�Ø�¼�§@ofòÀJØç?

Ûó<§=BÙ¦ó<é�§XS3§́ �¼�. ¡f ÐS1uS2§ ÐS2u∅§ Ð∅uS3�

�.

�
{zØy§�©b½ó<Ø'%Xò´¦��Ó¯§=�©Ø�ÄÓ¯�A[8−12].

3db�e§z��ó<w ∈ W3¤kè�þk�����!äkD45�Úî�� 
ÐP (w). ^P = {P (f1), · · · , P (fn), P (w1), · · · , P (wm)}L«¤kë�ö Ð8Ü§¡� 
Ðå.

�½ ÐåP§éz��è�f ∈ FÚ?¿ü�ó<é�S§S′ ⊆ W§^SP (f)S′L

«f ÐSuS′¶̂ SR(f)S′L«féS� ÐØ�uéS′� Ð§=SP (f)S′½féSÚS′�

 Ð´Ã�É�. éz��ó<w ∈ WÚ?¿ü�è�f, f ′ ∈ F§^fP (w)f ′ L«w 

Ðfuf ′§̂ fR(w)f ′L«wéf � ÐØ�uéf ′� Ð. éS ⊆W§XJSR(f)∅§¡S´
è�f�����É�é�§ÄK¡�´Ø��É�é�. éf ∈ F§XJfR(w)∅§¡f´
ó<w�����É�é�§ÄK¡�´Ø��É�é�.

XJ��ë�ö3?¿ü�ØÓé�þ� ÐÑØ´Ã�É�§Ò¡¦äkî� 

Ð. u´§XJè�fäkî� ÐP (f)§@oéS, S′ ⊆ W§S 6= S′ ¿�X SP (f)S′ ½

S′P (f)S.

z��ë�ö3¦gC� Ðeë�½|¹Ä§�E� �½|��Ñ´�
��

'X�/¤. ����O(/�x
��è�ç
=
ó<§��ó<�=[è�ó

�§±9=
è�Ú=
ó<vku)��§äN½ÂXe.

½Â 1.1 ����µ´l8ÜF ∪W�dF ∪W �¤kf8�¤8Ü���N�§÷
vé¤kè�f ∈ FÚó<w ∈W§kµ

(1) µ(w) ∈ F ∪ {∅}¶
(2) µ(f) ⊆W¶
(3) f = µ(w)⇔ w ∈ µ(f).

éu k ∈ F ∪W§XJ µ(k) = ∅§·�¡ k �u)��§ÄK¡ k u)
��. ^�

(1)L²z��ó<�õ�U���è�u)��¶̂ � (2)L²��è��±çõ�



4 oïJ 17ò

ó<¶̂ � (3) L²���/V�0A5µXJ��è�´��ó<���é�§@où

�ó<�½3ù�è����é�¥§=��ó<��[è�ó�¿�Xù[è�^


ù�ó<"

e¡5�Ä§3·�ïÄ�½|¥§=
���Uu)§=
��Ø�Uu). ù�

¯KNy
Æ�5K���^. Æ�5K5½µ5g½|V��ë�ö�kp��É

é�â�±u)��§=·��Æ�Ør½?Û��ë�ör1��. XJ����ò

��è����§Ø��É�ó<é���§Kù���Ø�Uu)§Ï�ù�è�ò

áý�Éù���§·��Æ�5K�#N§ù��.7Lr½��ë�ö�É¦Ø��

Éé����§¡��N�n5��¶z��ë�ö���é�Ñ´��É���§¡�

�Nn5��. u´§XJ µ´�Nn5��§Ké¤k�ë�ö k ∈ F ∪W§µ(k)R(k)∅.
�½ Ðå P Úó<é� S§z��è� f ÑU
û½§3 S¥� Ð=�+ó<§

^ Cf (S) L«§¡� f 3 S¥�ÀJ8§= Cf (S) ⊆ S�é?¿� S′ ⊆ S§Cf (S)R(f)S′.

é?¿��è�5`§� Ð´î���û§§3?¿��ó<é�þ�ÀJ8Ñ´�

��.

�½ Ðå P Ú�� µ§XJ�3��ó< w ÷v ∅P (w)µ(w) (= w ���é

�´Ø��É�)§¡µ���ó<{N¶XJ�3��è� f ÷v Cf (µ(f)) 6= µ(f)§

¡µ ���è�{N¶XJ�3�éó<–è�(w, f)÷vw /∈ µ(f)§�w ∈ Cf (µ(f) ∪
{w})�fP (w)µ(w)§¡µ��éó<–è�{N.

½Â 1.2 �½ Ðå P§XJ����µØ�?Û���N{N§�Ø�?Û�éó

<–è�{N§¡µ´P���½��.

5¿§d½Â�§½��´���éVgµµ 3 ÐåPe´½��§3,��

 ÐåP ′eØ�½´½��. Ïd§3©Û½��5��§�½´Û�3���½�

 Ðåe?Ø (ù�:�éõ©z�Ñ
). Äud§ ÐÒ´üÑ§ØÓüÑe�½

����Øä�'5§�ë�ö�(3ØÓ½�� (�)Ó�üÑåe�ØÓ½�

�ÚØÓüÑåe�ØÓ½��) ¥�XÀJ§ùL²z��ë�öÑk�/ë�0ü

Ñ§=¦�ý¢ Ð§Ù§ ÐK´;.�üÑ
. �Ïd§��nØ´Æ�nØ.

��5¿§½���½´�Nn5��§�Nn5���½Ø¬���ó<{

N§��U���è�{N§Ï�3·��½Âµee§�U�3Cf (µ(f)) 6= µ(f)§

�µ(f)R(f)∅.
O� Ð´��nØïÄ¥��Ä� Ðb�§d KelsoÚ Crawford [13]Ú\§äN

½ÂXe.

½Â 1.3 �½ ÐåP§é?¿��ó<é�S9ó<w ∈ S§XJw ∈ Cf (S)§@o

é?¿�S′ ⊆ S§w ∈ Cf (S′ ∪ {w})§¡è�f� ÐP (f)´O� Ð.

u´§XJè�fäkO� Ð§@o§ÀÀJ8¥�ó<�O�¬�pÖ¬§=

¦ÀJ8¥kó<áý§§�Ø¬K�§éÀJ8¥Ù¦ó<�ÀJ. dO� Ð�½

Â��kXeü�5�¤á§§�kÏuÖön)e©y²§·�r§���5�Ñ.

5 1.1 XJè�fäkO� ÐP (f)§@oé?¿�S, S′ ⊆W,

Cf (S ∪ S′) = Cf (Cf (S) ∪ S′) = Cf (Cf (S) ∪ Cf (S′)).
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Ï� Cf (Cf (S)∪S′) ⊆ S∪S′§dÀJ8 Cf (•)�½Âk Cf (S∪S′)R(f)Cf (Cf (S)∪ S′).
b��3ó< w ∈ Cf (S ∪ S′)§� w /∈ Cf (Cf (S) ∪ S′). Ï� Cf (S) ∪ S′ ⊆ S ∪ S′§u´
dO� Ð�½Âk w /∈ Cf (S) ∪ S′§l w /∈ Cf (S) � w /∈ S′. Ï� S ⊆ S ∪ S′§�
b� w ∈ Cf (S ∪ S′)§K2gdO� Ð�½Âk w /∈ S. Ïd w /∈ S ∪ S′§ù�b�
w ∈ Cf (S ∪ S′) gñ. ¤± Cf (S ∪ S′) ⊆ Cf (Cf (S) ∪ S′). Ï� f äkî� Ð§l

Cf (S ∪S′) = Cf (Cf (S)∪S′). ��A^ù�(Øk Cf (Cf (S)∪S′) = Cf (Cf (S)∪Cf (S′)).

5¿�§·�¿Ø�¦ S ∩ S′ = ∅§¤±k�U S ∩ S′ 6= ∅. 5 1.1 L²§��è�3

��ó<é�þ�/ÀJ0�±/ÅÚ0�¤¶�±r����ó<é�©�¤eZ��

�ó<é�§k3��ó<é�þ?1ÀJ§,�3ÀJÑ5�ó<é�þ?1ÀJ.

5 1.2 XJè�fäkO� ÐP (f)§w ∈ S�w /∈ Cf (S)§@ow /∈ Cf (Cf (S)∪{w}).
d5 1.1 k Cf (Cf (S) ∪ {w}) = Cf (S ∪ {w}). XJ w ∈ S§@o Cf (Cf (S) ∪ {w}) =

Cf (S)§ù¿�XµXJ w /∈ Cf (S) @o w /∈ Cf (Cf (S) ∪ {w}).
�©òy²§�è�äk LAD  Ð�§ÀJ¼ê´½��§Ù½ÂXe.

½Â 1.4 �½ ÐåP§XJé?¿��ó<é�SÚ¤k�S′ ⊆ S§è�f3SÚS′þ
�ÀJ8Cf (S)ÚCf (S′)÷vµ|Cf (S′)| 6 |Cf (S)|§¡f� ÐP (f)´LAD Ð[7].

LAD  ÐL²§�½�|ó<§è�3ó<é�ÀJ8¥ó<ê8�X�øÀJó

<�O\fO\.

LAD Ð�O� Ðvk'é. 'X3��äkü�è�Úo�ó<�½|þ§F =

{f1, f2} ´è�8Ü§W = {w1, w2, w3, w4} ´ó<8Ü. Ï�·��'5@
ë�ö

��É�é�§¤±3äN£ã��ë�ö� Ð�§�r@
ë�ö��É�é��

Ñ5. è�� ÐXeµ

P (f1) = {w1, w2, w4}, {w2, w3, w4}, {w2, w3}§
P (f2) = {w3}, {w2, w3}, {w3, w4}, {w2, w4}, {w2}, {w4}.
è� f1 � Ð P (f1) ´ LAD  Ð§�Ø´O� Ð§Ï� w1 ∈ Cf1(W ) �

w1 /∈ Cf1({w1}) (= ∅). è� f2 � Ð P (f2) ´O� Ð§�Ø´ LAD  Ð§Ï�

{w2, w4} ⊆ {w2, w3, w4}§� Cf2({w2, w3, w4}) = {w3}§Cf2({w2, w4}) = {w2, w4}§u´
|Cf2({w2, w3, w4})| 6 |Cf2({w2, w4})|.

2 ÀJ���½5

�!3O� Ðù�Ä�b�e§ïÄÀJ���½5. b�¤kè�� ÐÑ

´O� Ð§ù�b�A^u�!{eÜ©§Ø2Eã.

�½ ÐåPÚü�ØÓ�½��µ1§µ2. 4z��è�f ∈ Fl§3ùü���e
���é��¿8µ1(f)∪µ2(f)¥§ÀÑ§� Ð�ó<é�5§=Cf (µ1(f)∪µ2(f)). ù�

ÀJ�(J§́ ��l8ÜF ∪W�dF ∪W�¤kf8�¤8Ü���N�§̂ λ(µ1, µ2)

L«§. =éz��è�f ∈ Fµλ(µ1, µ2)(f) = Cf (µ1(f) ∪ µ2(f))¶éz��ó<w ∈W§
òw�@
ÀJ
¦�è�éA§=λ(µ1, µ2)(w) = {f : w ∈ Cf (µ1(f) ∪ µ2(f))}.
¡ λ(µ1, µ2) �dè��ÀJ�½�� µ1 Ú µ2 �ÀJ¼ê. 5¿�§� µ1 = µ2

�§λ(µ1, µ2) = µ1§u´ λ(µ1, µ2) ´��½��. � µ1 6= µ2 �§λ(µ1, µ2) Ø�½´
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½��§$�Ø�½´���¶Ï��U�3��AO`D�ó<§�ü���e�è

�Ó�ÀJ§dõé����½Âk§ù�� λ(µ1, µ2) Ø´����.

3Ø�uÚå· ��¹e§�
L��{B§̂ λL«λ(µ1, µ2). Ï�è�äkO

� Ð§Äk©Ûλ´����§=Ø�3��ó<Ó��ü�ØÓ�è�À¥.

b�ó<w3µ1Úµ2e���é�ØÓ(ùp�¹ü«�Uµ�«´w3ü���e©

O�ü�ØÓ�è�u)
��¶,�«´w�3����eu)
��§3,�«��

e�u)��),=µ1(w) 6= µ2(w). Ï�wäkî� Ð§Ø���5§-µ1(w)P (w)µ2(w).

Ï�µ2´½��§¤±w3µ2e���é�´��É�§=µ2(w)R(w)∅. u´d Ð
�D45kµ1(w)P (w)∅§ùL²w3µ1eu)
��. -è�f´w3µ1e���é�§

=f = µ1(w)¶Kdb�kfP (w)µ2(w). Ï�µ2´½��§(w, f)ØU{Nµ2§¤±w /∈
Cf (µ2(f)∪{w}). Ïf = µ1(w)§d���½Âkw ∈ µ1(f). Ï�fäkO� Ð P (f)§u

´w /∈ Cf (µ1(f)∪µ2(f)) (ÄKdO� Ð½Âkw ∈ Cf (µ2(f)∪{w})§gñ)§=w /∈ λ(f).

þã©ÛL²§XJ��ó<3ü�ØÓ½��e���é�ØÓ§@o¦Ø¬�

¦ Ð�@�é�À¥ (Ún2.1(2)). Ïd��ó<3ÀJ¼êλeØ�UÓ��ü�Ø

Ó�è�À¥§¤±λ´����. Ï�µ1 Úµ2´½��§¤±z��ó<3µ1Úµ2e

���é�Ñ´��É�§l3λ e���é��´��É�§ÏdλØ¬�?Û��

ó<�N{N. dλ�½Âk§λØ¬�?Û��è�{N. u´§λ´���Nn5��

��Ø�?Û�N{N(Ún2.1(1)). Ún2.1(2) L²§XJ��ó<�3ü�½��

¥���eu)
��§@o¦3ÀJ¼êλe�½�u)��§=XJ��ó<3λ e

u)
��§@o¦3ü�½��eÑu)
�� (Ún2.1(3)). Ï�e©ò¦^�ù


(Ø§·�r§���Ún�Ñ. 3Ún�Ñ�c§k5©Û�����g,á5.

�½���� µ§- M(µ) = {w|µ(w) ∈ F} L«3 µ eu)
���ó<8Ü§K

M(µ) = ∪f∈F µ(f). Ï�3��õé���e§��ó<�õ�U���è�u)��§

lü�ØÓè����é���8��8§u´ |M(µ)| =
∑

f∈F |µ(f)|.

Ún 2.1 �½ ÐåP§-µ1Úµ2´P�ü�½��§λ´§��ÀJ¼ê. K

(1) λ´���Nn5����Ø�?Û�N{N¶

(2) λØ¬ò��ó<�¦3µ1Úµ2e Ð�@�é���¶

(3) M(λ) ⊆M(µ1) ∩M(µ2).

Li[1]y²
§3O� Ðe§λØ�½´½��. Li©Û¿Þy
§λ�Ø½g

u�3Xe�Uµ�3ü�ØÓ�½�� µ1!µ2 Ú��ó< w§w 3 µ1 Ú µ2 eþu

)
��§= w ∈M(µ1) ∩M(µ2)¶�3 λ e�u)��§= w /∈M(λ)¶(ÜÚn2.1(3)

k M(λ) ( M(µ1) ∩M(µ2). ��ù«�U�3§λ �½5ÒØU�y. e¡�ÚnL

²§3 LAD  Ðe§Ø�3ù«�U§= M(λ) = M(µ1) ∩M(µ2).

Ún 2.2 �è�äk LAD  Ð�§XJ��ó<3ü�½��eÑu)
��§

@o¦3ùü����ÀJ¼ê λ e�u)
��.

y² �½ Ðå P§- µ1 Ú µ2 ´ P �ü�½��§λ ´§��ÀJ¼ê.

éz��è� f ∈ F§d λ �½Âk λ(f) = Cf (µ1(f) ∪ µ2(f)). Ï� µi ´

½��§d½���½Âk Cf (µi(f)) = µi(f)§i = 1, 2. Ï� f äk LAD  Ð�
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µi(f) ⊆ µ1(f) ∪ µ2(f)§¤± |λ(f)| > |µi(f)|. u´∑
f∈F
|λ(f)| >

∑
f∈F
|µi(f)|,

=

|M(λ)| > |M(µi)| .

dÚn 2.1(3) k M(λ) ⊆M(µ1)∩M(µ2)§l |M(λ)| 6 |M(µ1) ∩M(µ2)| 6 |M(µi)|. u
´ |M(λ)| = |M(µ1) ∩M(µ2)| = |M(µi)|§i = 1, 2. l M(λ) = M(µ1) = M(µ2)§·K�

y.

dÚn 2.2 �y²��kXeíØ.

íØ 2.1 �è�äk LAD  Ð�§- µ1 Ú µ2 ´ Ðå P �ü�½��§λ ´

§��ÀJ¼ê§@o M(λ) = M(µ1) = M(µ2).

íØ 2.1 L²§XJ��ó<3��½��eu)
��§@o¦3¤k½�

�eÑu)
��. u´§XJ��ó<3��½��eu)
��§�3�9ù��

��ÀJ¼êe%�u)��§@où�ÀJ¼êÒØ�½´½��§Li[1]�´lù�

g´þ�E�~§í�
 Roth[2]�²;(Ø. íØ 2.1 ?Ö
 Roth y²¥�Ü6¦É.

e¡·��Ñ�©���Ì�(Ø.

½n 2.1 �è�äk LAD  Ð�§dè��ÀJ�ü�½���ÀJ¼ê´�

�½��.

y² �½ Ðå P§- µ1 Ú µ2 ´ P �ü�½��§λ ´§��ÀJ¼ê. dÚ

n 2.1(1) k§λ ´���Nn5���Ø�?Û�N{N. e¡y² λ Ø�?Û�éó

<–è�{N.

b��3�éó<-è� (w, f) ÷v w /∈ λ(f)§� w ∈ Cf (λ(f) ∪ {w}) � fR(w)∅
(ÄK f é w5`´Ø��É�§K (w, f) ØU{N λ). Ï� λ(f) = Cf (µ1(f) ∪ µ2(f))

� f äkO� Ð§¤± w /∈ µ1(f) ∪ µ2(f) (ÄK§Ïb� w /∈ λ(f)§Kd5 1.2 k

w /∈ Cf (λ(f) ∪ {w})§�b�gñ) � Cf (λ(f) ∪ {w}) = Cf (µ1(f) ∪ µ2(f) ∪ {w}) (�

5 1.1 ). Ïb� w ∈ Cf (λ(f) ∪ {w})§u´dO� Ð½Âk w ∈ Cf (µ1(f) ∪ {w})
� w ∈ Cf (µ2(f) ∪ {w}) . Ï� µ1 Ú µ2 ´½��§(w, f) ØU{N µ1 Ú µ2§¤±

µ1(w)P (w)f � µ2(w)P (w)f . Ï�db�k fR(w)∅§¤±d Ð�D45k µ1(w)P (w)∅
Ú µ2(w)P (w)∅. = w 3 µ1 Ú µ2 eÑu)
��. u´díØ 2.1�§w 3 λe�u)


��. 2d λ �½Âk λ(w) = µ1(w) ½ µ2(w). u´ λ(w)P (w)f§l (w, f) ØU{

N λ§λ ´��½��.

e¡©Ûdó<�ÀJ�ü�½���ÀJ¼ê. �½ Ðå P Úü�½��

µ1§µ2. 4z��ó< w ∈W l¦3ùü���e���é� µ1(w)Ú µ2(w)¥§ÀÑ¦

� Ð�è�5. ù�ÀJ�(J§́ ��l8Ü F ∪W �d F ∪W �¤kf8�¤8
Ü���N�§·�^ ν(µ1, µ2)L«§. =éz��ó< w ∈WµXJ µ1(w)P (w)µ2(w)§

@o ν(µ1, µ2)(w) = µ1(w)§ÄK ν(µ1, µ2)(w) = µ2(w)¶éz��è� f ∈ F§ò f �@


ÀJ
§�ó<éA§= ν(µ1, µ2)(f) = {w : f = ν(w)}.
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¡ ν(µ1, µ2)�dó<�ÀJ�½�� µ1 Ú µ2 �ÀJ¼ê. 3Ø�uÚå· �

�¹e§�
L��{B§·�^ ν L« ν(µ1, µ2). 5¿�§� µ1 = µ2 �§ν = µ1§u

´ ν ´��½��. � µ1 6= µ2 �§Ï�z��ó<�UÀJ��è�§dõé��

��½Âk§ν ´����. Roth [2]3O� Ðey²
§ν Ø�½´½��. e¡y

²§3 LAD  Ðe§ν �½´�½��. Äk§kXeÚn.

Ún 2.3 �½ Ðå P§- µ1 Ú µ2 ´ P �ü�½��§éz��è� f ∈ F§
eª¤á

Cf (ν(f) ∪ µi(f)) = µi(f), i = 1, 2.

y² ké i = 1 ?1Øy.

b��3��è� f Ø÷vþª§= Cf (ν(f) ∪ µ1(f)) 6= µ1(f). Ï� f äkî�

 Ð� µ1(f) ⊆ ν(f) ∪ µ1(f)§¤±dÀJ8 Cf (•) �½Âk Cf (ν(f) ∪ µ1(f))P (f)µ1(f).

Ï� µ1 ´½��§f 3 µ1 e���é�´��É�§= µ1(f)R(f)∅. d Ð�D
45k Cf (ν(f) ∪ µ1(f))P (f)∅. u´ Cf (ν(f) ∪ µ1(f)) 6= ∅. Ïd�3��ó< w ÷

vµw ∈ Cf (ν(f) ∪ µ1(f)) � w /∈ µ1(f) (K f 6= µ1(w)). Ï� w ∈ ν(f) ∪ µ1(f) �

w /∈ µ1(f)§u´ w ∈ ν(f)§= f = ν(w). dÀJ¼ê ν �½Âk f = µ2(w) �

fP (w)µ1(w). Ï� µ1 ´½��§(w, f) ØU{N µ1§¤± w /∈ Cf (µ1(f) ∪ {w}).
Ï� w ∈ ν(f)� f äkO� Ð§¤±dO� Ð�½Âk w /∈ Cf (ν(f) ∪ µ1(f))§ù�

w ∈ Cf (ν(f) ∪ µ1(f))�b��gñ. u´é¤k�è� f ∈ F§Cf (ν(f) ∪ µ1(f)) = µ1(f).

aq�±y²§é¤k�è� f ∈ F§Cf (ν(f) ∪ µ2(f)) = µ2(f).

Ún 2.3 L²§éz��è� f ∈ F§é¤k�ó< w ∈ µ1(f) ∪ µ2(f)§dO� Ð

�½Âk w ∈ Cf (ν(f) ∪ {w}). Ï�d ν �½Âk ν(f) ⊆ µ1(f) ∪ µ2(f)§¤±é¤k�

ó< w ∈ ν(f)§w ∈ Cf (ν(f))§= Cf (ν(f)) = ν(f). u´ ν Ø�?Û��è�{N. Ï�

µ1 Ú µ2 ´½��§z��ó< w ∈W 3 µ1 Ú µ2 e���é�Ñ´��É�¶ w

3 ν e���é�´ w 3 µ1(w) Ú µ2(w) ¥J`ÀÑ�§¤± ν(w) ´��É�¶l

ν Ø�?Û��ó<{N. u´kXeíØ.

íØ 2.2 dó<�ÀJ�ü�½���ÀJ¼ê ν ´���Nn5��§�Ø�

?Û�N{N.

XJ��ó< w 3ÀJ¼ê ν eu)
��§Ï� ν(w)´ w 3 µ1(w)Ú µ2(w)¥

J`ÀÑ�§¤± w �½3 µ1 ½ µ2 eu)
��§= M(ν) ⊆M(µ1)∪M(µ2). díØ

2.1k M(µ1) = M(µ2)§¤± M(ν) ⊆M(µi)§i = 1, 2. ��§XJ��ó< w 3 µ1 ½ µ2

eu)
��§d ν �J`5�§w 3 ν e�½u)
��§= M(µi) ⊆M(ν)§i = 1, 2.

u´ M(ν) = M(µi)§l |M(ν)| = |M(µi)|§=∑
f∈F
|ν(f)| =

∑
f∈F
|µi(f)|, i = 1, 2.

éz��è� f ∈ F§� f äk LAD  Ð�§Ún 2.3 �Ñ Cf (ν(f) ∪ µi(f)) =

µi(f), i = 1, 2. díØ 2.2, k Cf (ν(f)) = ν(f). u´d LAD  Ð�½Âk |µi(f)| >
|ν(f)|. �dþ�ã�í�k

∑
f∈F |ν(f)| =

∑
f∈F |µi(f)|§l |µi(f)| = |ν(f)|§i = 1, 2
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(ÄK§�3��è� f ′ ∈ F§|µi(f
′)| > |ν(f ′)|¶�é¤kÙ§�è� f ∈ F§|µi(f)| >

|ν(f)|¶u´
∑

f∈F |ν(f)| >
∑

f∈F |µi(f)|§gñ). (ÜÚn2.2 kXeíØ.

íØ 2.3 XJè� f ∈ F äk LAD  Ð§@o

|λ(f)| = |ν(f)| = |µ1(f)| = |µ2(f)| .

e¡·��Ñ�©�,��Ì�(Ø.

½n 2.2 �è�äk LAD  Ð�§dó<�ÀJ�ü�½���ÀJ¼ê ν ´

��½��.

y² �½ Ðå P§- µ1 Ú µ2 ´ P �ü�½��§ν ´§��ÀJ¼ê. dí

Ø 2.2§·��I�y²Ø�3�éó<-è�{N ν.

b��3�éó<-è� (w, f) ÷v fP (w)ν(w). d ν �½Âk ν(w)R(w)µ1(w) Ú

ν(w)R(w)µ2(w)§Kd Ð�D45k fP (w)µ1(w) � fP (w)µ2(w). Ï� µ1 Ú µ2 ´

½��§(w, f) ØU{N µ1 Ú µ2§¤± w /∈ Cf (µ1(f) ∪ {w}) � w /∈ Cf (µ2(f) ∪ {w}).
l Cf (µ1(f) ∪ {w}) = Cf (µ1(f)) Ú Cf (µ2(f) ∪ {w}) = Cf (µ2(f)). Ï� µ1 Ú µ2 ´

½��§f ØU{N µ1 Ú µ2§¤± Cf (µ1(f)) = µ1(f) � Cf (µ2(f)) = µ2(f). l

Cf (µ1(f) ∪ {w}) = µ1(f) � Cf (µ2(f) ∪ {w}) = µ2(f). u´

Cf (ν(f) ∪ µi(f)) = Cf (ν(f) ∪ Cf (µi(f) ∪ {w}))

= Cf (ν(f) ∪ µi(f) ∪ {w})

= µi(f), i = 1, 2.

Ù¥§1���Òdþãªf�§1���ÒdO�5� (�5 1.1)§�����ÒdÚ

n 2.3 �. u´ Cf (ν(f) ∪ µi(f) ∪ {w}) = µi(f)§i = 1, 2. ¤±é¤k w′ ∈ µ1(f) ∪ µ2(f)§

dO� Ð�½Âk w′ ∈ Cf (ν(f) ∪ {w′} ∪ {w}). Ï� ν(f) ⊆ µ1(f) ∪ µ2(f)§¤±é¤

k� w′′ ∈ ν(f)§w′′ ∈ Cf (ν(f) ∪ {w})§= ν(f) ⊆ Cf (ν(f) ∪ {w}).
Ï� ν(f) ⊆ ν(f) ∪ {w} ⊆ ν(f) ∪ µi(f) ∪ {w}¶díØ 2.2 k Cf (ν(f)) = ν(f)¶d

þãy²k Cf (ν(f) ∪ µi(f) ∪ {w}) = µi(f)§i = 1, 2¶ f äk LAD  Ð§¤±d

LAD  Ð�½Âk |µi(f)| > |Cf (ν(f) ∪ {w})| > |ν(f)|§i = 1, 2. u´(ÜíØ 2.3 k

|Cf (ν(f) ∪ {w})| = |ν(f)|. dþãy²k ν(f) ⊆ Cf (ν(f)∪{w})§¤± Cf (ν(f)∪{w}) =

ν(f). u´ w /∈ Cf (ν(f) ∪ {w})§l (w, f) ØU{N ν§ν ´��½��.

3 o (

�©ïÄ
õé�½|ÀJ���½5. 3O� ÐÚ LAD Ðey²
§dè

��ÀJÚdó<�ÀJ�ÀJ��´½�. ½n 2.1?�
 Roth'udè��ÀJ

�ÀJ��½5��Ø(Ø§½n 2.2 òÀJ���½5í2�ó<��.Ïd§�

©Ø=?Ö
��Æ�nØ¥��nØïÄ�"�§��õ
TnØïÄ.
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ÀJ���½5Ø=g,/)º
½|V���3���`½��¶Ó���

«
½|Ó�ë�ö�m3¿��Ó��3Ü���U. ùØ=k|u·�é½|Å�

�n)§�k|u½|Å��OÚ½|+n. Ó�§�©�(ØØ=·^uXNÄå½|!

Æ�ç)½|!�/�½|Ú´Ó½|ù
;.�V�½|§�·^uúi�k –
ó

��+n.

�©�½n 2.1 Ú½n 2.2§Û¹
½��8Ü÷v�(�§@o3½��8Ü

þÀJ/T�0��� S'X§ïÄ§��(�´�U���ïÄ��. Ï�õéõ½

|´õé�½|���z§3õéõ½|¥ó<�è�äk��é¡�/ §��ó<

�±Ó��õ[è�ó�§ló<� Ð'õé�½|¥�E,§@oUÄòÀJ�

��½5í2�õéõ½|´,���U�ïÄ��.
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