
!"#$% '() *+, -./0 #  (.1!"#$% '() *+, -./0 #  (.1!"#$% '() *+, -./0 #  (.1!"#$% '() *+, -./0 #  (.1

2(- 345 6.+2(- 345 6.+2(- 345 6.+2(- 345 6.+

78 9:;6<+ => ?8 -@+AB+ [C] D> EFGHI+ J KLJ+ MN: *+,#-.$ O: BP5: =+QB@R6
SB.TUV WS X#YZ6U T[? T [Ν  ]\ A6A6G ]"!5IV J X#YZ6U ^?, (.1 B!_$ @R6 =+Q[?
"@`D6aa 9)b *cZ T?d+ X#YZ6U (.1 eQ f#YZ6U (.1?U BI_A =+QKR6 =>.^S+aa

C8 5Eg^C8 5Eg^C8 5Eg^C8 5Eg^

T [C] Q'hi0 T X#YZ6U (.1^HI+ h^`:jV kT]S^lU YZ6U mmm A+On^HI _o(>
T]e.,9 ?Iaa  pS)b( 92!Bq =?)b+ A+Oni0 "9r0 =+KsU cs k9Dtu =>vUGHDS+aau $SD6aa

=w(V @b *cZ 2x: BpGey?z+ =+{@S!V TQ'hi|+ 2:2^?U 95J]6V 92!Bq }p~}�I
A+On cs 2+WgI+ eQ [C] => eQ [\]  =+5'S+aa [�(V TKLv+ MN:+ *+,#-.$> T[C] + D>
*+,#-,$ ^S B_O;� =>UGS+aa

C8C *+,#-.$ �KLv+#MN:�8C8C *+,#-.$ �KLv+#MN:�8C8C *+,#-.$ �KLv+#MN:�8C8C *+,#-.$ �KLv+#MN:�8

  k, r, ∈ Ν    =+�c( [Ν  ]k = U[i<r]Α i  @c�aa =+E�bV
 #C= n(0)  <  n(1) <n(2) <  m m m m < n(k) < ω  h[+>V

     n(t)

  S^+{+� t ∈ k', at ∈  FS(〈xm〉�   J[?V
       m=n(t-1)+1

 {a1,a2,mmm,ak } ∈ Α i   TK^p;�  i < r  => 2{� YUU6 〈xn〉 n <ω  @�'saa

C8\ *+,#-.$ �9:;6<+#-@+AB+�8C8\ *+,#-.$ �9:;6<+#-@+AB+�8C8\ *+,#-.$ �9:;6<+#-@+AB+�8C8\ *+,#-.$ �9:;6<+#-@+AB+�8

〈Gn〉 n <ω   T5Q9w (6,U TB@SI"I A6A6U t]#,$ T[? TEU p$p$ YUU6 ?I
=+96aa  〈Rn〉 n <ω   QEq TA6A6z 5Q9w D�� ��^� =�6Gi0 p:2U 9AZ-�
�AZ+#2-�� *�#"�DK?U @Q_A'saa =+�c( S^+{+� n V Sn  T Rn "!}} p$p9#I�U
t]#,$ @c+aa 9]�B�( k, r, ∈ Ν    => [Ν]k = U[i<r]Α i  >HI =+96aa J)b( TK`3SI
@J]}6aa

 TKJ]SI+ TK^_� i < r  => 2{� YUU6 〈yn〉 n <ω  V S^+{�( nV  Bn  ∈ Gn  V Cn  ∈ Sn V  => 2{�
YUU6 〈xn,m〉 m <ω   @�'saa

#C= n(0)  <  n(1) <n(2) <  m m m m < n(k) < ω  h[+>V S^+{+�

n(t) n(t)

 t ∈ k', at ∈ Bn(t)∪ Cn(t)∪ FP(〈 xm〉        ∪ U{ FS(〈 xl,m〉�:n(t-1) < l ≤ n(t)} V
 m=n(t-1)+1� m=n(t-1)+1�

a1 <  a2 <mmm < ak   J[?V {a1,a2,mmm,ak }∈ Α i   @;w6aa

\8 (.1\8 (.1\8 (.1\8 (.1

TKJ]SI  *+,#-.$ C8C => C8\ =+QB@P5� TK^.@ WS f#YZ6U (.1 ?Iaa @b++( T(>Q:;I
=+Q [C]  cs (+( T k-p6Z  9*+,#-.$ C8\ J]5SJ]I J 2+A FS(〈xn,m〉 m <ω  ) =+QB@eP 9B.TU
?Iaa

\8C (.1aa\8C (.1aa\8C (.1aa\8C (.1aa



  [Ν  ]2 = U[i<f] Li  + TK^J$� L0 V L1 V L2 V L3  => L4   h��aa  i < f  h[+V TKJ]sU+ cSU
b]�0 92+� TK^_� 〈xn〉 n <ω  => 〈yn〉 n <ω  T],� YUUN0 Ts(aa

C8 #C= n(0)  <  n(1) <n(2)  9[? �3:>V
n(t)

S^+{+� t ∈ k', at ∈ {1,2} , zt ∈ FP(〈xm〉     J[?V
 m=n(t-1)+1

 {z1,z2,mmm,ak } ∈  Li aa =+�c(V

\8 #C= n(0)  <  n(1) <n(2)  9[? �3:>V S^+{+� t ∈ k', at ∈ {1,2} , zt ∈ {x 
m:n(t-1)+1� < m ≤ n(t)}

∪ { x 
m + x 

s : n(t-1) < s  ≤ n(t)} J[?V {z1,z2,mmm,ak } ∈  Li  @J]}6aa

B_O;�a B_O;�a B_O;�a B_O;�a a(x), b(x), c(x), A0, A1, A2, A4, B0, B1, C0, J0, I0  => I1 V T [2] A+On^HI+ @"$�aa
R = { A1, A2 ∩ B1 ∩ I0 , A3 ∩ C1 ∩ I0 , A4 , A0 , A2 ∩ B0 , A2 ∩ B1 ∩ I1 , A3 ∩ C1 ∩ I1 , A3 ∩ C} J[?  R
T N  A6AU ?Iaa  S{x,y} ∈ [ Ν  ]\V x =>  y  T2+A R YZ6U 2W6 J[� $R   x ≈ y (EAZ R)  $S+
=+�~Iaa

 L0= {{x,y} ∈ [ Ν  ]\:   x ≠ y (EAZ R)  e@(  {x,y} ⊆   J0 }
 L1= {{x,y} ∈ [ Ν  ]\\L0:  (1)  {x,y} ⊆   A0  26^(
    (2)  {x,y} ⊆   A2 , x < y  => a(x)-c(x) < a(y) -c(y)}
 L2= {{x,y} ∈ [ Ν  ]\\L0: {x,y} ⊆   A2 , x < y  => a(x)-c(x)  ≥ a(y) -c(y)}
 L3= {{x,y} ∈ [ Ν  ]\\L0: {x,y} ⊆   A3 , x < y  => a(x)-b(x)  < a(y) -b(y)}
 L4= {{x,y} ∈ [ Ν  ]\\L0: {x,y} ⊆   A3 , x < y  => a(x)-b(x)  ≥ a(y) -b(y)}

            R  T N  A6AU pS[?V [Ν  ]2 = U[i<f] Li  aa  2c+ QEq i<5 V 9(.1 \8C TK;�U+ b]U [1] => [2] +
TK^J$� 〈xn〉 n <ω   => 〈yn〉 n <ω   T],� YUUN0 9Ν   Ip3 @��aa 9 [1] Ip3( =+�^ ?9:>V i ∉
{1,2,3,4} =+Q[? =+;+�$aa  pS)bV T(>.TI    i ≠ � + $R @[>6aa  9 J0 A+On 5,_U �=+Q
[ 2 ] cs� SB+wI( A ∈ [ Ν   ]ω V V V V FP(A) ⊄     J0 aa

∞

   pS)b z0  ∈ FP(〈ym〉 \ J0      =>
m=0

     ∞

   S t  >  0V  zt  ∈ FP(〈ym〉     \ J0      @c�
      m=zt-1 

+1

   S t1  <  t2  V  ztC ≤ zt\  =+Q[? 2p]Isaa

=+E�b 9;9P#�A�DA 5:[ 5,_UV   zα  ≤  zβ �EAZ R) + TK^pJUs TΝ  2v6 T[� '.HI+ TRs
α => β  =+(_3aa 9]�B�(  zα  V  zβ  ∈  J0  pS[�V   zα = ∏ [m∈ F] ym   =>   zβ = ∏ [m∈ G] ym  =+Q[�
=>.^S+aa =+�c(  UbU F ≥  zα #1 + 1 => UbU G ≥  zβ #1 + 1 h[�V α < β >HI =+96aa n(0) = -1V



n(1) = 6=6 F =>  n(2) = 6=6 G @c�aa  J)^( α < β ?I> α ≤ β#C @J]}6aa =+E�bV UbU
G ≥  zβ #1 + 1 ≥  zα + 1 ≥  y 6=6 F+1 ≥  6=6 F+1 =  n(1) + 1 aa

n(1)           n(2)

   pS)b zα  ∈ FP(〈yn〉)        =>         zβ  ∈ FP(〈ym〉�      aa
    m=0        m=n(1)

 
+1

?;: E+V { zα  , zβ } ∉ L0  ?I>V i ≠ 0 aa

Dt
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