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/$] L+2

w(x) = 0 ⇐⇒ x = 0

/$] LQL+2
∀x ∈ Zm : w(−x) = w(x)

/$] LQLQL+2
∀x, y ∈ Zm : w(x + y) ≤ w(x) + w(y)

^ �H; 9VP`_ �.-@�ba GcHdOF;<;6OF?e5f9F5g9hHKJ"SKG<E.=BShU!Si=:>34P7:93Gj=k\
∀x ∈ Zm : w(x) ≥ 0( � *
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/ 7�] L+2 ?r465f?A=B4DCFE,G s$>,=tHZu�vIu<vBw
/ 7�] LQL+2

∃ ζ ∈ R : ∀U C Zm ?x4<G<E U 6= {0} : y
∑

x∈U

w(x) = ζ|U |
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BY%4 [ \
/ bG7 ] L+2 ?r465 ?A=B4DCFE,G�s$>,=tHZu8vIu<vBw
/ bG7 ] LQL+2

∃ζ ∈ R : ∀U C Zm ?x4<GtE U 6= {0} :

∀ 7�O+5+=BG z + U ?x4<GtE z ∈ Zm :

∑

x∈z+U

w(x) = ζ|U |
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HdOFS m ≡ 0 ( T Ok> 6) \ {0; m

6
; 2m

6
; 3m

6
; 4m

6
; 5m

6
} C Zm Yx5+O3\

w(0)︸︷︷︸
=0

+w
(m

6

)
+ w

(m

3

)

︸ ︷︷ ︸
= 3

2

+ w
(m

2

)

︸ ︷︷ ︸
=2

+ w
(m

3

)

︸ ︷︷ ︸
= 3

2

+w
(m

6

)
= 6

=⇒ w
(m

6

)
=

1

2

� E.=	GNSK4o93L,C3;6=	4<LM=��kJR93;W4<GoV vIu<v s�� a:a¥a wp5k93V+5k\

3

2
= w

(m

3

)
= w

(m

6
+

m

6

)
≤ 2w

(m

6

)
= 1

� E.=BS�=tHdOFSi=8?A= ER9 � =@9 7�OFL.GNS¥9I>34P7BGo4POFL!u� OFS m ≡ 0 ( T Ok> 6) GtE.=BSi=�=���465BG<5	LMO�=PCI93;W4<G�93SK4o93L 93L!>�LMOp5BGNSiOFL,C3;WV�=PCI93;W4<G�93SK4o93L~?A=B4DCFE,GPu
� �Z���P���B��� �`�d¡d¡`���`¢K��!3�i� �Z�` +¡F�:�`¢Z£`�F�p�+�B�I�Z�i�+�
" �Z���P���B���R�F�B£K¹"�K�Z£k�`�F�#�+�+¡d¡`���+¢B��!3�i� �Z�` +¡`�i�`¢Z£`�`���+�B���k�i�+�



����� �����
	���
�������
������ 5


���� � ����������� ���!�"#�� &
h �]abR! �u abTYVSwxkC{�z�X�vmkdTWQSX (t
�am{ (C�e(p� * v3Z X ��a TWXxkyamR X RUamkdak
GZ -CZº�]abvmkdQSRbe#"

x = (x0, x1, . . . , xm−1)
T ∈ Rm

∀i ∈ [0; m − 1] ∩ Z : [i]m ∈ Zm ∧ w ([i]m) = xi

� X%kyw a/-dZ]c>aou Z$ �Z)--{�QSRCZ u abTWV]w�kC{�z�X vmkyTYQSX�kyw�a {�QS\Y\WQ7uCTWX V1u Q]R:
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• u amTWVSwxkh�SamvmkdQSR
• abVxZ \WTYkyZ]RdTWZ]X�u abTYVSwxkh�Sabv<kyQSR
• -UkdRdQSX�V]\
 /amVxZ]\YTYkrZ RdT Z X�u abTWV]w�kh�]abvmkdQSR

* Tpkyw kyw�aU-da 
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• x ∈ R5

• I = {1; 2}
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x0 = 0
x1 > 0
x2 > 0
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 6 2 {
x2 ≤ x1 + x1

x1 ≤ x2 + x2
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/ 706 2
x1 + x2 + x2 + x1 = 5

/�� 706 2
x1 + x2 + x2 + x1 = 5

^Cabc>abcg��amRbe x0 = 0, x4 = x1
Z]XR
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OTWX�a
�`z�Z kyTYQSXV-'Q]{�kyw�a X RUQ���\Yabc -b^� ]QSz
vbZ]X�a3Z)-UTW\
 -dama]e
/$] L+2

w(x) = 0 ⇐⇒ x = 0

T --X�Q]kCRUab\WaB� Z]Xxk ��abvbZ]zV-Ua Tpk-T[-�	�X�Q7uCX (
/$] LQL+2

∀x ∈ Zm : w(−x) = w(x)

Z Rda m a���z[Z kdTWQSXV- Z]X 

/$] LQLQL+2

∀x, y ∈ Zm : w(x + y) ≤ w(x) + w(y)

Z Rda m2 TWX�a
��z[Z kyTYQSXV- (

/ 7�] L+2 u T[- u abTYVSwxkg(o
�a<{ (��)(Y� *
/ 7�] LQL+2

∃ ζ ∈ R : ∀U C Zm
uCTYkdw U 6= {0} :

∑

x∈U

w(x) = ζ|U |

Z Rda |T | a���z[Z kdTWQSXV- uCTYkyw T := {d ∈ N : d|m ∧ d > 1}
(

/ bG7�] L+2 u T - u amTWVSwxk@(t
�am{ (C�e(p� *
/ bG7�] LQL+2

∃ζ ∈ R : ∀U C Zm
uCTYkdw U 6= {0} :

∀ vmQe-da<k z + U uCTYkdw z ∈ Zm :

∑

x∈z+U

w(x) = ζ|U |

Z Rda |T | · (m − 1) a
�`z�Z kyTYQSXV- uCTpkyw�kyw�a0-dZ]c�a � Z)-�Z3��Q`�]a (
� z k+Q {DvbQ]z�R -UaKkdw�abRUa T -;Z>\WQ]kCQ {DRdaZ
�z�X 
�Z]X�v� � {�QSRCa<j Z]c X \Ya/-UabaKkyw�atTWX a���z[Z kdTWQSXV-{�Q]R Znu amTWVSwxktTYX T[V (KC QSR+kdw�a a���z[Z kdTWQSX.-+{�QSRE- kyRdQ]X�VS\
 HabVSZ]\WTpkrZ]RUT Z]X�TWX T[V (K` Z]XR

T�V ( � (
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m − 4 = 4
R 1 � � �

q q q

` C � 5
m − 3 = 3

1 � � � �
q q q

C � 5 R
m − 2 = 2

� � � � �
q q q

� 5 R 1
m − 1 = 1

� � � � 1
q q q

5 R 1 �
� X�kyw aKT[R - k vbQ]\Wz�c>XGZ]RUa1uCRdTpkdkdabX�kdw�a X Qe- -UT6��\Ya@� Z]\Wz aM-+Q { y ∈ Zm �
m− 1 T - w�amRda a���z[Z \fkyQ � ^ ��abvbZ]zV-Ua w(y) = w(−y)

( � X�kyw�aET[R4-UkC\YTWX�a
T[--kyw a/-dZ]c>aK{�QSR x ∈ Zm

( � XHkdw�a X Q]TWXxk_-CQ]{@TWXxkyamR -damvmkdTWQSX  SQSz -dabatkyw a
x + y TYX kyw�anc�abZ]X�TWX VGQ]{ w(x + y)

( � w�amRdam{�Q]Rda%Z]VxZ TWX m − 1 v3Z XRda X RdaU-dabXxkdak
�Z)- 1
(

� QSz v3Z]X -daba � 	�TYX 
V-KQ]{ -  lc>c>amkyRUTWaU-be�+�RUQSc kdw�a�z XVX amR \Yam{ kKvbQ]RdX�amR
kyQ kyw af
 QJuCXHRdTYVSwxk-vbQSRUX�abR  SQ]zHw[Zd�]aKkdw�a0-! `c�c>amkdR! %ZJj T -n
�z�atkyQ kyw a
vbQSc>c z kyZ kyTD�`TYk� Q]{ w(x)+ w(y) = w(y)+ w(x)

( +�RUQSc 
�Q7uCX�\Wa<{ k kdQ
z XVX abRCRdTYVSwxk  SQ]z�w[Zd�Sa kdw�a0-! `c�c>amkdR! %ZJj T -n
�z�atkyQ w(x) = w(−x)

(
� w�ah��Q]\6
 X�z�cp��abR4-'cnZ]R 	 kdw�a-TWX�a
��z[Z kyTYQSXV-D{�QSRDZ u abTYVSwxk'uCTYkdw�QSz k5Z]X  
Q��I�`TWQSzV--RUak
�z X 
[Z]X�v  (

� w�abRUam{�QSRUa�TYk T -1w�am\ X {�z \ kyQ�RUak
�z vba/kyw aM-da�X�z�cg��amR - � aU- X abvmT Z]\Y\
 kyw�a�X�z�cg��amR Q]{TWX�a
�`z�Z kyTYQSXV- ( � kCT - X Q)- -dT���\WaokdQOVSamkbe

d1 =
⌊m

2

⌋ X�z�cp��abRCQ]{6z�X 	�X�Q7uCXV-m^ 
�z atkdQ ( * �¥� *

d2 =
m2 − 4m

4
+

{
1 uCTpkyw m ≡ 0 ( c�Q,
 2)
3
4

uCTYkdw m ≡ 1 ( c>Q,
 2)
X�z�cp��abRCQ]{6TWX�a
��z[Z kyTYQSXV- {�QSRCZ u abTYVSwxk

d3 = |T | X�z�cp��abR-Q]{6a���z[Z kyTWQ]XV--{�QSR-abVxZ \WTYkyZ]RdTWZ]X

d4 =
∑

d∈TP

⌊m

2d

⌋
+ |TP|

X`z cp��amRCQ]{@a
��z[Z kyTYQSXV--{�QSR�- kyRdQ]X�VS\
 nabVxZ \WTYkyZ]RdTWZ]X
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uCTpkyw : T := {d ∈ N : d|m ∧ d > 1}

TP := {d ∈ P : d|m}

� Q�T[X 
%u amTWVSwxk_--{�QSR m ≥ 500  ]QSz -UkyTY\W\�w[Zd�SaKc�QSRUaokyw[Z X 62001 TWX�a
�`z�Z kyTYQSXV- (
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d_2 = Anzahl Ungleichungen um einen Gewichtsvektor zu bestimmen:
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d_4 = Anzahl Gleichungen um einen vollständig egalitären Gewichtsvektor zu bestimmen:
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�
���������! "�$#%� O�- �0/ ��#NPl;>9<?@�@&M9. Q#NP ;>9V= m���8G QP"�A;>9 2 � E.=	HKJ,LM7BGN4POFL ζ(w) T�9BU.5
G<E.= =PCI93;W4<GP93SK4o93Lls�Si=�5jUMu�5BGNSiOFL,C3;WV~=PCI93;W4<GP93SB4o93L3w ?A=B4DCFE,GnGjO GtE,465 ζ 4<L)G<E.=�>,=���L.4<Go4POFL
s$>,=tHZu�vIu��3Y�vIu��3w3u

ζ(w) :=
1

m
w(Zm) :=

1

m

∑

x∈Zm

w(x) Y%?x4<G<E w sN5BGoSiOFL,C3;WVKw =PCI93;W4<G�93SK4o93L
� E.=BSi=B?x4<G<E�VIOFJ 7:93L ?xSK4<G$=�>,OF?xL�HdOFS�= � =BSKV ?A=B4DCFE,G w 4<Gt5nLMOFSBT�93;W4D�F=:> ?A=B4DCFE,G w

ζ(w)
u

ζmin(w) := min

{
w(x)

ζ(w)
: w(x) 6= 0

}

ζmax(w) := max

{
w(x)

ζ(w)
: w(x) 6= 0

}

���������! "�$#%� O�-[6l/ & g�#IPQ "c�F: "& n #NP �k8  QP"�H; 9 2

minζegalitarian := T�4<L {ζmin(w) : w 465p=PCI93;W4<GP93SB4o93L ?A=B4DCFE,G }
maxζegalitarian := T�9�� {ζmax(w) : w 465�=PCI93;W4<G�93SK4o93L~?A=B4DCFE,G }
minζstrongly

egalitarian := T�4<L {ζmin(w) : w 46585BGoS�OFL,C3;WV�=PCI93;W4<GP93SB4o93L ?A=B4DCFE,G }
maxζstrongly

egalitarian := T�9�� {ζmax(w) : w 465 5BGNSiOFL,C3;WV�=PCI93;W4<G�93SK4o93L~?A=B4DCFE,G }
� ��� ��� �"��� ����� �"��#��
� QKVSamkBkyw a�c�Z jlTWc1z�c Q]R'c�TYX�TWc z c�Z)-'kdQ x1

{�RdQSc�ZKX QSRdc�Z]\WT ZbaZ
 abVxZ \WTYkyZ]RdTWZ]X Z]XR

- kyRUQSX�VS\  /abVSZ]\WTpkrZ]RUT Z]X>u amTWVSwxk�RdaU- X abvmkdT��`\
  SQSz�v3Z]X -dQ]\��Sa kdw�at\WTWX a3Z]R X RdQSVSRdZ]c�e

cT · x −→ cnZJj (�� c>TWX (

U · x ≤ 0

G · x = b
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x ≥ 0 ' cT = (1, 0, . . . , 0)

� w�abRUa�T - U {�RUQSc kdw�a-TWX a���z[Z kdTWQSXV-@TWX kyw abQSRUabc 5H(p� ( s � *4^�s�( 1 *@Z]XR
Okdw�a-a���z[Z kyTWQ]XV-
G ^ b {�RdQSc kyw abQSRUabc 5H(\� Z]X 
 5A(\1 RUaM- X abv<kyTD�l\  ( c T[- kyw�a T[R4-UkOvmQS\Wz�c>X {�RUQSc�kdw�a
T6
�amX�kdTYk� Kc�Z kyRUTpj ( � QET[X 
 kdw�a a<j`kdRdabc1z�c�TYX Z]X�Q]kdw�abRe
�TWRUabvmkdTWQSX�^)-yZ$ i ^� SQ]z>vrw QlQe-Uakyw�a ith vbQS\Yz�c>X (
� Q V]amk a4j Z]vmk-RUaM-Uz�\Yk - uCTYkdw�QSz k RdQSz X 
�TWX V1abRURdQSR4- Tpk T - X�amvbaM-4-yZ]R  nkdQ v3Z]\Yvbz�\WZ kyaCuCTYkdw
RyZ kdTWQSX[Z \�X�z�cp��abR4- (��
� QSXV-da
��z�abXxky\  GTpk;T -+TYc X Qe- -UT6��\YaokyQ/V]amk Z>VSRdabZ k8
 a3Z]\MQ]{'RUaM-dz \Yk_-;TWX�Z -dTYc X \  /u Z  (
� w�a>Z]XV-Uu abRKT[-;kyQ%VSz�aU- - Z]X Z]c�Q]z�XxktQ]{ -dz�TpkrZ3��\Ya TWX�a
��z[Z kyTYQSXV- Z k kyw�aº��abVSTYX�X�TWX V
Z]X 
�kyw�amX�kdQnZ§
 
%Rdabvmz�R -UT��]ab\
 �kdw�a �`TWQS\WZ kyaZ
�QSX�aM- ( Q��
� ��� 	 � #���� ����

�l��&,�����"&
� X�c  0
�T X \YQSc�ZHkyw�aU-dT - � uCRdQ]kda�Z X RUQSVSRdZ]c TWX � Z]X 
 zV-daZ
 TWXxkdabVSamR - uCTYkdw�z�X �\WTWc>TYkdak
 X RUabvmT[-dTYQSX {�RdQSc kdw�a�\YT6��RdZ]R! � ' � ( � \WZ)- - ' T6��RdZ]R! G{�Q]R ��z�cp��abR4- QjQ * ( � Qv3Z]\Yvbz�\WZ kya uCTpkyw kdw�aM-Uanvm\ Z)-4-daM- � w[Z§
 kyQ�TWc X \Yabc>abXxk kyw�a -dTYc X \Wa<j Z]\WVSQ]RdTYkdw�cLZ]X 

w�ab\ X amR Z XVX \WTYv3Z kdTWQSX.-b^S\YT 	]a-vbZ]X�vmab\WTYX�V	
�Q7uCXnRdZ kyTYQSX[Z]\�X�z�cg��amR - Q X �  kyw�a;h'z�vb\YT6
�abZ]XZ]\WVSQ]RdTYkdw�c QSR kyQ�T[XR
�Z]\Y\�( X RdTWc>a+*%
�T��`T6
 abR --Q {DZ]X�TWXxkdabVSamR � -daba0T[V (-�]�e(
� w�a�RUz�X�X�TYX�V kdTWc>a�Q { kyw�a X RdQSV]RyZ]c�T -�\YT 	]a%kyw a�X�z�cp��abR�Q]{ TWX a���z[Z kdTWQSXV-O{�QSR�Z
u amTWVSwxk � -dama Z VxZ]TWX T�V (C���.(
� X�kyw a�kyZ3��\WaU- � Z]X 
 � Z X 
nTYX T[V ( �"�  ]QSznvbZ]X -Uaba,-dQSc>aCRdaM-Uz�\Yk - Q]{�kyw�a�X�z�c>abRdTYv3Z]\
a<j X amRdTYc�amX�k - (
� XHVSamX�abRdZ]\)QSX�\  �Z {�amu { Z]vmk -�Z]Rda 	�X�Q7uCX � -UabatkrZ3� \Wa (	1H(
* TYkyw kyw a�X�z�c>abRUTWv3Z \5a4j X amRdTWc>abXxk - TpkKu Z)- X Qe-4-dT���\Wa kyQHcnZ 	]aOkyw�a>w  X Q]kdw�aM-UT[-1TYX
T[V (-�Q1.(

��� « ©Nª �n� * ª « �`��� * * ¬`�P� * ´��MªF�Z· �P®B¬F�F· « �`�n���P�N®Z�P¦ �Bµ �P�¥�Z·+´n° ®B� m = 11 ± �<�8©Pª`�
*
�Kµ
*
¬`µ ��© « ®Z�®B°e�Bµ µ ���d©P�N�¥�A�8�¥�Z�Kµ « ©P�K� « �K���M� « �Bªk©P¦A¬`¯�©N® 160

©Pª`�8­ « �B�B�:¦t©��d¬`�%­3��� « � ���d©N�¥�F¦ « ®B�§¦ �`�¥�¥·+�:·�B­§®Z¬+©
80
­ « ©P¦�®B°"������®B�P´ ±��� �

*
�Kµ
*
¬`µ ��©P�¥·@�Kµ¶µR���d©N�P�������M� « �Bªk©�¦ ¬`¯@©N® 194

�K�§·f�Kµ¶µ � « � « �n��¬`¯	©P® 357 ±�� �	©Pª`����ª`®Bµ¶�©Pª`���P�x�K�P� ¬`¯�©N®
1155

�P�¥¦N¬`µ ©P¦ ±�P��ªk©o©P¯�� �!�"�#�#� ± � « �F� *K± ·+�"�%$'&)(�o� $'&*(�ªF�B¦!· « �P� * ©Nµ¶´ « ��¯`µ �¥�����k©N�:·��P�K© « ®B�F�Bµ+�k¬F�%­3����¦�¨Z­`¬+©c° ®Z�c������®B�P´%��+
* « �¥� * ´ « © �N�:·+¬ * �:·©Pª`�x�d¬`��������©P®B���K�F·�©NªF��·+���`®Z� « �F�K©N®Z� « �8� ³ ���P´h¦t©P��¯ ±-, ª « ¦#� �B¦ ©N®h¦Nµ¶®.� ° ®B����´h¯`�P®0/t�

*
© ±
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minζegalitarian
maxζegalitarian minζstrongly

egalitarian
maxζstrongly

egalitarian� ���� � � � ��� � � � ���� � � � ��� � �
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� 	
 � �� � 	 � 
 
� � �� � 	
 � �� � 	 � 
 
� � �� � 	
 � �� � 	 � 
 
�

m = 3 · k � k ∈ N maxζstrongly

egalitarian = 3
2

� � �

m ∈ P

	
 � � � � �� � �� � � � 
 	 � � � 	 � � � �� �� 
 ��� 	 
 � � � � �� � ��

xmin =




x1 = 4m
m2−1

x2 = 2x1

x3 = x1 + x2

q

q

q

xk = x1 + xk−1

q

q

q

xbm

2
c = x1 + xbm

2
c−1




� xmax =




x1 = 2m
m+1

x2 = m
m+1

q

q

q

xbm

2
c = m

m+1




m = 2k � k ∈ N
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minζegalitarian = minζstrongly

egalitarian =

{
4
m

� � � 


m ≡ 0 ( � � �

2)
4m

m2−1

� � � 


m ≡ 1 ( � � �

2)
maxζegalitarian = maxζstrongly

egalitarian = 2 = w(2k−1)

	 � � �� � 	� � 	 	 � 	 � 
 
�

wLee : Zm → Q, x 7→ min {x, m − x}

� � � 


ζ(wLee) = m2−1
4m

m = pk � p ∈ P � k ∈ N

minζegalitarian = 4
pk−2(p2−1)

	 � � �� � 	� � � � 
� 	� � 	 � 
 
�
wV ikh(x) =

{
wLee(x) � � � 


x ≤ p−1
2

· pk−1 ∨ x ≥ p+1
2

· pk−1

p−1
2

· pk−1 � � � 
 p−1
2

· pk−1 < x < p+1
2

· pk−1

� � �� � ��� � �� � � �� � �� 
 ��� � 
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• ∀m : minζegalitarian(m) =
p

m
· minζegalitarian(p) � � �� p = min {x ∈ P : x|m} ≥ 5

• ∀m : minζegalitarian(m) =
m

m
· minζegalitarian(m)

∀m : minζstrongly

egalitarian(m) =
m

m
· minζstrongly

egalitarian(m) � � �� m = p1 · p2 · . . . · pn�� � � � � � � � � � � � � � � � � � � � � m = pk1

1 · pk2

2 · . . . · pkn

n

• ∀m = 2j · pk � � �� p ∈ P � p > 3 �
 � j, k ∈ N : minζegalitarian = minζstrongly

egalitarian =
2

φ(m)
=

22−j

pk−1 · (p − 1)
=

4 · p

m · (p − 1)

• ∀m = 3 · p � � �� p ∈ P �
 � p > 3 : minζegalitarian =
3

φ(m) + 2
=

3

2 · p

• ∀m = p1 · p2 � � �� p1 � p2 ∈ P �
 � 3 ≤ p1 ≤ p2 : minζegalitarian(m) =
1

p2
· minζegalitarian(p1)

�� ��� � � � �� � 
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 � �
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� g��k#NP"�A; a -@� /�1K�A�@hIg% ��I�Ac) Q#NP�2 � O�>,=BGj=BSKT�4<LM=f9�?A=B4DCFE,G � =�7BGjOFS x ∈ Rm 4<G�465
5BJ��r7B4P=BL.G�GjO >,=BGj=BSBT�4<LM= xi HdOFS i ∈ I := [1; m

2
] ∩ Z ?x4<G<E GtE.=8E.=B; U O$HZ\

/�
 �R2
∀i ∈ I : xi > 0

/�
 6 2
∀i, j ∈ I ?x4<G<E i ≤ j ∧ j 6= m − i ∧ j 6= m − 2i ∧ j 6= m−i

2
:

HdOFS i + j ≤
⌊

m
2

⌋
: xi+j ≤ xi + xjHdOFS i + j >

⌊
m
2

⌋
: xm−(i+j) ≤ xi + xj

/�
 ' 2
∀i, j ∈ I ?x4<G<E i < j ∧ j 6= 2i ∧ j 6= m

2
:

xj−i ≤ xi + xj

� E.= ;6=tHKGhO � =BSg7�OFT�U.OFLM=BL.G<5@93Si= C34 � =BL
	kV3\

∀i /∈ I : xi = xm−i ?eE.=BSi=	465 m − i ∈ I
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=PCI93;W4<G�93SK4o93L~?A=B4DCFE,G � =�7BG$OFS x ∈ Rm 4<GA465 5BJ��b7B4P=BL.G%GjO >,=BG$=BSKT�4<LM= xi HdOFS i ∈ I :=
[1; m

2
] ∩ Z ?x4<GtE G<E.= E.=B; U0O$HZ\

/47��R2
x HKJ,; ��;<;xs��hvBw+Y¥s�� �kw�93L!>~s����Zw�HKS�OFT G<E.=�OFSi=BT��Iu<v

/4706 2 GtE.=�HdOF;<;6OF?x4<L,C =��kJ 93Go4POFLR5 ER9 � =	GjO 	B=xHKJ"; ��;<;6=:>I\
HdOFS m = � =BL!\

xm

2
= 2

∀d|m ?x4<GtE d ≥ 3 > 2 :

b d

2
c+1∑

i=2

x(i−1) m

d
+

d∑

i=b d

2
c+2

xm(1+ 1−i

d
) = d

HdOFS m Ok>I>I\

∀d|m ?x4<GtE d ≥ 3 :

bd m−1

2m
c+1∑

i=2

x(i−1) m

d
+

d∑

i=bd m−1

2m
c+2

xm(1+ 1−i

d
) = d

� E.=	;6=tHKGhO � =BSg7�OFT�U.OFLM=BL.G<5@93Si= C34 � =BL
	kV3\

∀i /∈ I : xi = xm−i ?eE.=BSi=	465 m − i ∈ I
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∀d|m ?x4<GtE d ∈ P \�Qoq Qty

b d

2
c+1∑

i=2

x(i−1) m

d
+

d∑

i=b d

2
c+2

xm−(i−1) m

d
= d

∀z ∈
[
1;

m

2d

]
∩ Z :

b d

2
− z d

m
c+1∑

i=1

xz+(i−1) m

d
+

d∑

i=b d

2
− z d

m
c+2

xm−(z+(i−1) m

d
) = d
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∀i /∈ I : xi = xm−i ?eE.=BSi=	465 m − i ∈ I
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 `��)( ��RdVSamX * abTYX�ab\pk3^ S abR '+* � h�, � � X 
�a4j X � ^ W X \WTWX a � � Z]X�z[Z]\ ^ �e5H( � R (\� � �)1

 � �/S Z]X�TYab\ � QSw�Rm^`hDj`kdRdabc�Z]\Ya�amVxZ]\YTYkrq Rda�s amuCTWvrwxkda+Z]zl{ Zm X "7^ S T X \WQSc�Z]R¥��amTYk'Z X
�abR � abvrw�X�T -dvrw�a � X�TD�SamR -dTpkrq k � ��X�vrw�amXf^ � 1.( �eCH(2� � �e1
�o¸$ªk©N©N¯�� �!�.�#�#� ± �M���P�`���.- ª`� « ¦o� ± ·`�"�� � ªk©N©N¯�� �!�.�#�#� ± / µ¶¬ �M���P®B�Fµ « �`� ± * ®Z� � « ¦N¦N� �10
032546-87:93;
0%�� " ªk©N©N¯�� �!�.�#�#� ± ©Pª`®B�n�B¦<- ª`®B�`®Zµ¶· ± ·+�.�� )$ªk©N©N¯�� �!�.�#�#� ± �M���P�`���.- ª`� « ¦o� ± ·`�"����$ªk©N©N¯�� �!�.�#�#� ± ��® « ± ���K©Nª ± ­F�Z¦ ± ­`� �K�

*!*
©=4 / ���

*!*
©>4 /�± ªk©P�Aµ� ��ªk©N©N¯�� �!�.�#�#� ± ©Pª`®B�n�B¦<- ª`®B�`®Zµ¶· ± ·+�.��j��ªk©N©N¯�� �!�.�#�#� ± * ¦ ± �B¦o©N®Z� ± � *K± ¬ / �@?´+�K�§¦ ��P�$ªk©N©N¯�� �!�.�#�#� ± ®Z­`¬F� ± ·+�.��P�$ªk©N©N¯�� �!�.�#�#� ± �M���P�`���.- ª`� « ¦o� ± ·`�"�� ¤ ªk©N©N¯�� �!�.�#�#� ± ©Pª`®B�n�B¦<- ª`®B�`®Zµ¶· ± ·+�.��P¸$ªk©N©N¯�� �!�.�#�#� ± ®Z­`¬F� ± ·+�.�� �$ªk©N©N¯�� �!�.�#�#� ± ��® « ± ���K©Nª ± ­F�Z¦ ± ­`� ��®

*
4:0
0 � �i®

*
43030 � ± ªk©N��µ� " ªk©N©N¯�� �!�.�#�#� ± �M� « �`��µ © ± ·+�.�iµ ��©N��� ���)$ªk©N©N¯�� �!�.�#�#� ± * �B·`�B� ± ·+�"�K· « ¯Fµ ®Z���B�N­3� « © �K·`�K� « �¥µ ± ��®Bª`���
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