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Trip distribution is a very important step in transportation modeling context. Many 
decent researches have been dedicated to the importance of the models for this third 
step of transportation modeling. Entropy maximization model is one of 
thermodynamic models and is implemented in modeling various scientific 
Phenomenons. As the name implies, entropy maximization model tries to find the 
maximum entropy under which a system is supposed to be stable. Making pretty little 
changes to the thermodynamic nature, we can very easily use this phenomenon to 
distribute trips. As the problem here is an NP-hard one, simulated annealing as a 
meta-heuristic algorithm is used for solving the problem. At the end, a real case 
model of trip distribution for Iran states as an application of this algorithm is 
examined.  
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ÎÖÔÍ����
 

1 1

!

!
n n

iji j

T
R

T
 



 
   ��������   (Ï) 

 
ƩƺƯźƟ�Ʋƿř�Źŵ�ƶƧ����Żř�ũźŴƯn n�ƶƧ�Ţſř�ƵŶƃ�ƪǀƨƄţ�źƈƴƗ�

ƶŤſŵ� řŹ� ŚƸƳō�ƽŵřŵŹřźƣ�šŹƺƈŝ�ƾƯ� ŚƷ�ƮǀƯŚƳ� ��ƪů�ƽřźŝƩŶƯ�Ʋƿř� ��Śŝ
ƮưƿżƧŚƯ�ƝŶƷ� ƖŝŚţ� �ƾſŹźŝ�ŢŰţ� ƶƬŘƀƯ� ƶŝ� ƶūƺţ��ƵřźưƷ� ƶŝ� ƽŻŚſ

ƾƯ� ƶŤƟźĭ� źƔƳ� Źŵ� ŢƿŵƹŶŰƯ� ƽŵřŶƘţ��ƶŝ� ƶƧ� ƽŹƺŘţ�ŽŚſřźŝ� ŵƺƃ
ƶƯŚƳźŝ� Źŵ� ƶƧ� ƽŹřŸĭŵŚưƳ� ƹ� Ŷƃ� Ƶŵřŵ� ŮǀƋƺţ� źƈŤŴƯ� šŹƺƇ��ƽżƿŹ

ƾƯ� ƵŵŚƠŤſř� ƪƤƳ� ƹ� ƪưů�ŵƺƃ� �ƾƯ�ƶƴǀƄǀŝ� Ʊřƺţ��ƝŶƷ� ƖŝŚţ� ƽŻŚſ
�ƩƺƯźƟ�Ï��ŵ�ƶſ�ƵřźưƸŝ�řŹŢƟźĭ�źƔƳ�Źŵ�źƿŻ�ŢƿŵƹŶŰƯ�ƶŤſ���

 

1
1, 2,

n

ij ji
T D j n


       ����  �� (Ð) 

 

1
1,2,

n

ij ij
T O i n


     ��������   (Ñ) 

 

0ijT       ��������   (Ò) 

 
ŢƿŵƹŶŰƯ�Ʋƿř�Źŵ�ƶƧ�ŚƷ��

iO�ƹ�
jDŜǀţźţ�ƶŝ��ƽŚƷźƠſ�ƵŶƴƷŵ�ƱŚƄƳ�

�řŶŞƯ�Ǝſƺţ�ƵŶƃ�Ŷǀƫƺţi�ŶƈƤƯ�Ǝſƺţ�ƵŶƃ�śŸū�ƹ�jƾƯ��ŶƴƃŚŝ���ƶŝ
ƶƬưūŶƴģŚƳ�ŢǀƇŚų�ƪǀƫŵ�ƽřÔƵřŹ�ƱŵŹƹō�ŢſŶŝ��ƩŶƯ�Ʋƿř�Ʊŵƺŝ���ƪů

                                                 
7- Nonpolynomial 
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ƶǀŞƃ�ŢŴěŻŚŝ�ƽźǀĭŹŚƨŝƶǀŞƃ�ŢŴěŻŚŝ�ƽźǀĭŹŚƨŝ���źƠſ�ƖƿŻƺţ�ƾěƹźŤƳō�ƩŶƯ�Źŵ�ƵŶƃ�ƽŻŚſ�źƠſ�ƖƿŻƺţ�ƾěƹźŤƳō�ƩŶƯ�Źŵ�ƵŶƃ�ƽŻŚſ��ƽŵŹƺƯ�ƶƘƫŚƐƯƽŵŹƺƯ�ƶƘƫŚƐƯ��������������������������������������šŚƧŹř�ƩŚưūšŚƧŹř�ƩŚưū��ƾưǀƷřźŝř�ƦŝŚŝ�Ŷǀſ�ƹ�ƾƳŚųŚŝŚŝ�ŵƺƘƀƯ��ƾưǀƷřźŝř�ƦŝŚŝ�Ŷǀſ�ƹ�ƾƳŚųŚŝŚŝ�ŵƺƘƀƯ��������������ÎÔ��
  

ƮŤƿŹƺĮƫř� Ǝſƺţ� Ʊō� ƽřźŝ� ƶƴǀƸŝ�� Ƣǀƣŵ� ƽŚƷ�ƶƳřźĩ� ƹ� ƶųŚƃ� ŶƴƳŚƯ���
ƱŚĪƯř�ƾưƳ�źƿŸě�ŶƃŚŝ����

ƵřŹ�ƶŝ�ƾŝŚǀŤſŵ�ƪǀƸƀţ�ƽřźŝ�ƱŚƤƤŰƯ�Żř�ƾųźŝ�ůƪ�śƺƬƐƯ�ƽŚƷ���Źŵ�Śŝ
�ƹ�ƾƬŞƣ�ƝŶƷ�ƖŝŚţ�ƮŤƿŹŚĮƫ�ƮưƿżƧŚƯ�šŹƺƈŝ�ƝŶƷ�ƖŝŚţ�ƲŤƟźĭ�źƔƳ

ŜƿźƤţ�ƾųźŝ�ƵŵŚſ�ƽŵƹŶů� Śţ� řŹ�ƩŶƯ� �ŚƷ�Ƶŵźĩ�ƽŻŚſ�ŶƳř� ��ƝŶƷ�ƖŝŚţ
� ƩƺƯźƟ� Źŵ� ƵŶƃ� Ƶŵřŵ� ƱŚƄƳ�Ï� �ƾƯ� řŹ�� ƩƺƯźƟ� šŹƺƇ� ƶŝ� Ʊřƺţ�Ó��

ŵƺưƳ�ƾƀƿƺƳŻŚŝ���
 

 
1 1

!
ln ln

!
n n

i ji j

T
L R

T
 

 
  
 
  

 ����       (Ó) 

 
ƖŝŚţ�ƝŶƷ��Ó��ƾƯ�řŹ��šŹƺƇ�ƶŝ�ƾƋŚƿŹ�šŚŞſŚŰƯ�ƾĩŶƳř�ƭŚŬƳř�Śŝ�Ʊřƺţ

ŵƺưƳ�ƾƀƿƺƳŻŚŝ�źƿŻ���
 

   1 1
ln ! ln !

n n

iji j
L T T

 
      ���������������������� (Ô) 

 
�ƵŶƃ�śŸū�Śƿ�Ŷǀƫƺţ�ƽŚƷźƠſ�ƪĩ�ƕƺưŬƯ�ƶĩ�ƾƿŚŬƳō�Żř��ƾƴƘƿR���

ƾƯ�ŢŝŚŧ� ƽŹřŶƤƯ�ƾƯ� �ŶƃŚŝ�� ƩƺƯźƟ� Ʃƹř�ƂŴŝ� Żř� Ʊřƺţ�Ô� ��źƔƴƟźƇ
ƴţ�ƹ�ŵƺưƳŢƟźĭ�źƔƳ�Źŵ�šŚŞſŚŰƯ�Źŵ�řŹ�Ʊō�ƭƹŵ�ƂŴŝ�ŚƸ���

 

 1 1
ln !

n n

i ji j
L T

 
         ���������(Õ) 

 
�ƽŵƹŶů� Śţ� řŹ�šŚŞſŚŰƯ� �ƝŶƷ�ƖŝŚţ� ŶƿŶū�ƪĪƃ�Ʋƿř� Śŝ� Ʊŵźĩ� ŹŚĩ

ƱŚſō��Ʋƿř�Żř��Ŷƃ�ŶƷřƺų�ƶŗřŹř�ƶĩ�ƾƬů�ƮŤƿŹƺĮƫř�Źŵ�řŸƫ�ŵƺưƳ�ŶƷřƺų�źţ
ƾƯ� ƵŵŚƠŤſř� ƝŶƷ� ƖŝŚţ� ƪĪƃ�ŵƺƃ� ��ƶƇǈų� ŹƺƏ� ƶŝ�Ź� ƩŶƯ��ƾƋŚƿ

ƶƴǀƄǀŝ��źƿŻ� šŹƺƇ� ƶŝ� �źƠſ� ƖƿŻƺţ� ƶƬŘƀƯ� ƽřźŝ� ƾěƹźŤƳō� ƽŻŚſ
ƾƯ�ŶƃŚŝ���

 
 1 1

1

1

m ax ln !

:

1, 2 ,

1, 2 ,

0

n n

iji j

n

i j ji

n

ij ij

ij

L T

su b jec t to

T D j n

T O i n

T
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��
ƶƴǀƄǀŝ�ŢƫŚů�Żř�ƶƬŘƀƯ��ƝŶƷ�ƖŝŚţ�Żř�ƾƠƴƯ�ŢƯǈƗ�ƝŸů�Śŝ��ƶŝ�ƽŻŚſ

ƶƴǀưĩ� ŢƫŚů��ƶŝ� ƝŶƷ� ƖŝŚţ� ƾţŹŚŞƗ� ƶŝ� Śƿ� Ŷƃ� ŶƷřƺų� ƪƿŶŞţ� ƽŻŚſ
ƾƯ�ƪƿŶŞţ�źƿŻ�šŹƺƇ�ŵƺƃ����

��

 1 1
min ln !

n n

iji j
L T

 
     ����������������������  (Ö) 

��
ƶǀŞƃ�ŢŴěŻŚŝ�ƾƴƘƿ�ƦǀŤſŹƺǀƷŚŤƯ�ƮŤƿŹƺĮƫř�Ʀƿ� Żř� ƶƯřŵř� Źŵ��ƽŻŚſ

ƵŶƃÕƶƬưūŶƴģŚƳ� ƪĪƄƯ� ƱŵƺưƳ� ƝźƏźŝ� ƽřźŝ���ƶƬŘƀƯ� Ʊŵƺŝ� ƽř
ƾƯ�ƵŵŚƠŤſř�ŵƺƃ����

ƶǀŞƃ�ŢŴěŻŚŝ��Żř�ƶƧ�Ţſř�ƾƿřŹŚƧ�ƦǀŤſŹƺǀƷŚŤƯ�ƮŤƿŹƺĮƫř��ƵŶƃ�ƽŻŚſ
ŚŞŤƣř� ŢŴěŻŚŝ� Śƿ�ĬƴǀƬǀƳō� ŶƴƿřźƟ�ƪŗŚƀƯ� Żř� ƽŹŚǀƀŝ� Źŵ� ƹ� ƶŤƄĭ�Ž

ƶƴǀƸŝ�Ţſř�ƵŶƃ�ƶŤƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƽŻŚſ���Śŝ�ƮŤƿŹƺĮƫř�Ʋƿř�Źŵ
ƾƟŵŚƈţ�ƶƿƹŹ�Żř�ƵŵŚƠŤſř�ƵŶƃ�ƩźŤƴƧ�ƽŻŚſ��ƾƯ�ƾƘſ��Żř�ŹƺŞƗ�Śŝ�ŵƺƃ

ƶƴǀưƧ�ƾƬŰƯ�ƽŚƷ��Ŷƿō�ŢſŶŝ�ƽźſřźſ�ƶƴǀƸŝ���

��
Ð��ƶǀŞƃ�ŢŴěŻŚŝ�ƽźǀĭŹŚƨŝ��ƩŶƯ�ƽřźŝ�ƵŶƃ�ƽŻŚſ

ƶƴǀƄǀŝ�ƾěƹźŤƳō�ƽŻŚſ��
ƳōƶǀŞƃ�ŢŴěŻŚŝ�Śƿ�ĬƴǀƬ�ƮŤƿŹƺĮƫř�Żř�ƾƨƿ�ƵŶƃ�ƽŻŚſ��Ţſř�ƾƴƿƺƳ�ƽŚƷ

�ƲƿźƿŚſ� ƹ�ƦƿźţŚĜƧźǀƧ�Ǝſƺţ� ŹŚŝ�ƲǀŤƀŴƳ� ƶƧÎÖÕÐ�Ƶŵřŵ� ƶƘſƺţ�
Ţſř�ƵŶƃ����

ƮŤƿŹƺĮƫř�źƿŚſ�ŶƴƳŚưƷ��ƮŤƿŹƺĮƫř�Ʋƿř�ƾƯ�ƦǀŤſŹƺǀƷŚŤƯ�ƽŚƷ��Śţ�ŶƃƺƧ
ƵřŹ� Ŷǀƫƺţ� ƵŶƃ� ƩźŤƴƧ� ƶƿƹŹ� ƽźǀĭŹŚƨŝ� Śŝ�ƪů���ƾƟŵŚƈţ� ŹƹŚŬƯ� ƽŚƷ

ƵŶǀĤǀě�ƪŗŚƀƯŶƿŚưƳ�ƪů�řŹ�ƾŞǀƧźţ�����
ƵřŹ� ƱŵŹƹō� ŢſŶŝ� ƹ� ŵźŝŹŚƧ� ŢƫƺƸſ�ƪů��ƪŗŚƀƯ� ƽřźŝ� śƺƬƐƯ� ƽŚƷ

� �ƾƘƣřƹ� ƽŚǀƳŵSA�ƲƿźţŵźŝŹŚƧźě� ƹ� ƲƿźţŶƴưƳřƺţ� Żř� ƾƨƿ� ƶŝ� řŹ�
ƦǀŤſŹƺǀƷ��ƪŗŚƀƯ� Żř� ƽŹŚǀƀŝ� Źŵ� ƶƧ� Ţſř� ƵŵźƧ� ƪƿŶŞţ� ƾƿŚƷ

ƶƴǀƸŝ�ƾƯ�ƶŤƟźĭ�ŹŚƨŝ�ƽŻŚſ�ŵƺƃ����
ƃ�ŽŚŞŤƣř�ŢŴěŻŚŝ�ŶƴƿōźƟ�Żř�ƮŤƿŹƺĮƫř�Ʋƿř�ƭŚƳ�Śŝ�Ʊō�Źŵ�ƶƧ�Ţſř�ƵŶ

ƩƺƨƫƺƯ��żƬƟ�Ʀƿ�ƾŬƿŹŶţ�ƽŚƯŵ�ƂƷŚƧ�ŢǀƘƣƺƯ�Ʊō�ƽŚƷ��řŹ�ƶƴǀƸŝ�ƽŚƷ
ƾƯ�ŢſŶŝ�ƶƗƺưŬƯ�ŜǀƧźţ�Źŵ�ŶƳŹƹō���ƮŤƿŹƺĮƫř�ƾƬƧ�ŹŚŤųŚſSA�Źŵ�

�ƩƹŶū�Źŵ�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ�ƾƯƺƸƠƯ�ƩŶƯÎŢſř�ƵŶƃ�ƱŚǀŝ����
�ƩƹŶū�Źŵ�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ�ƶƿƹŹ�ŹŵÎ�ƵŶƃ�ƵŵŚƠŤſř�źƿŻ�ƽŹřŸĭŵŚưƳ��

Ţſř���
S ����řŹƵ�ƾƳƺƴƧ�ƪů 

S* ����ƵřŹ�ƲƿźŤƸŝ�ƵŶƯō�ŢſŶŝ�ƪů 

f(S)����ƵřŹ�ƽřŻř�ƶŝ�ƝŶƷ�ƖŝŚţ�ƪů�S 

n���Źřźƨţ�ƵŶƳŹŚưƃ��
T ���ƲƿŻŚƛō�ƽŚƯŵ 

L���ŚƯŵ�ŮƐſ�źƷ�ƽřźŝ�ƾƬųřŵ�ƶƤƬů�ƽŚƷŹřźƨţ�ŵřŶƘţ 

p ���ƵřŹ�ƁźƿŸě�ƩŚưŤůř�ƵřŹ�Żř�ƶƧ�ƾţŹƺƇ�Źŵ�ƶƿŚƀưƷ�ƪů��ƾƬŞƣ�ƪů
ŶƃŚŞƳ�źŤƸŝ����

ř� ƮŤƿŹƺĮƫř� ƶƧ�Ţſř� źƧŷ� ƱŚƿŚƃƶƴǀưƧ�ƪŗŚƀƯ�ƽřźŝ� ƵŶƃ� ƶŗřŹ��ƽŻŚſ
ƶƴǀƄǀŝ�ƶƨǀţŹƺƇ�Źŵ�ƹ�Ţſř�ƵŶƃ�Ƶŵřŵ�ƶƘſƺţ��ƝŶƷ�ƖŝŚţ�Ʀƿ�ƽŻŚſ

ŶƳƺƃ�ƵŵŚƠŤſř�ŶƿŚŝ�ƝŶƷ�ƖŝŚţ�źƿŵŚƤƯ�ƶƴƿźƣ��ŶƃŚŝ�źƔƳŶƯ���
ƵřŹ� Ʀƿ� Ŷǀƫƺţ� Śŝ� ƮŤƿŹƺĮƫř��ƶŝ� ƾŝŚǀŤſŵ� ƶƿƹŹ� �ƾƟŵŚƈţ� ƲƿŻŚƛō� ƪů
ƾƯ� ŻŚƛō� řŹ� ƶƴǀƸŝ� śřƺū�ŶƴƧ� �ƵřŹ� Ʀƿ� �ƾƬųřŵ� ƪƨǀſ� źƷ� Źŵ��ƪů

ưƷ� ƶƿŚƀSn� ƽŹŚū� śřƺū� ƽřźŝ�SƾƯ� Ŷǀƫƺţ��ŵƺƃ� ��ƶƨǀţŹƺƇ� Źŵ

                                                 
1- Simulated Annealing 
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ƶǀŞƃ�ŢŴěŻŚŝ�ƽźǀĭŹŚƨŝƶǀŞƃ�ŢŴěŻŚŝ�ƽźǀĭŹŚƨŝ���źƠſ�ƖƿŻƺţ�ƾěƹźŤƳō�ƩŶƯ�Źŵ�ƵŶƃ�ƽŻŚſ�źƠſ�ƖƿŻƺţ�ƾěƹźŤƳō�ƩŶƯ�Źŵ�ƵŶƃ�ƽŻŚſ��ƽŵŹƺƯ�ƶƘƫŚƐƯƽŵŹƺƯ�ƶƘƫŚƐƯ��������������������������������������šŚƧŹř�ƩŚưūšŚƧŹř�ƩŚưū��ƾưǀƷřźŝř�ƦŝŚŝ�Ŷǀſ�ƹ�ƾƳŚųŚŝŚŝ�ŵƺƘƀƯ��ƾưǀƷřźŝř�ƦŝŚŝ�Ŷǀſ�ƹ�ƾƳŚųŚŝŚŝ�ŵƺƘƀƯ��������������ÎÕ��
  

0 �ƾţŹŚŞƘŝ�Śƿ�Sn�Żř�źŤƸŝ�SƵřŹ��ŶƃŚŝ���ƲƿżĮƿŚū��ƵŶƃ�Ŷǀƫƺţ�ƪů
ƵřŹ�ƾƯ�ƾƳƺƴƧ�ƪů�ƵřŹ��šŹƺƈƴƿř�źǀƛ�Źŵ�ŵƺƃ��Ʀƿ�ŽŚſřźŝ�ƶƿŚƀưƷ�ƪů

�ƾƫŚưŤůř� ŹŚǀƘƯ�/TP e 
� �ƾƯ�ƁźƿŸě�ŵƺƃ� �řŶƤƯ�źƷ� Źŵ� ŚƯŵ� Ź

�ƂƷŚƧ� �ŚƯŵ� ƂƷŚƧ� ƖŝŚţ� Ʀƿ� Żř� ƵŵŚƠŤſř� Śŝ� ƾūŹŚų� ƪƨǀſ� Źřźƨţ
ƾƯ�ŶŝŚƿ���

��
�ƩƹŶūÎ��ƶǀŞƃ�ĬƴǀƬƳō�ƮŤƿŹƺĮƫř�ƾƬƧ�ŹŚŤųŚſ�ƵŶƃ�ƽŻŚſ  

Initialize the SA control parameter (T0 , L) 
Select an initial solution, S0 
Set T=T0 , S=S0  , S

*=S0 ; Calculate  f(S0) ; 
While the stop criterion is not reached do: 
     Set n = 1 ; 
     While n <  L  do: 
          Generate solution Sn in the neighborhood of S0 ;   
Calculate  = f(Sn) -  f(S) ; 
          if 0    
                S=Sn 
          else 

               generate a random number,  0,1r  ; 

                if  ( r  / Tp e  

 ) ; 

                     S=Sn  ;   n = n+1 ; 

               end 
          end 
          if (  f(S )< f(S*)  ) 
                 S* = Sn   ; 
          end 
     end 
     reduce the temperature T; 
end      

��
�ƾĭĦƿƹ�ƲƿźŤưƸƯSA�ƩŚưŤůř� �ƦǀŤſŹƺǀƷŚŤƯ�ƮŤƿŹƺĮƫř�Ʀƿ�ƱřƺƴƘŝ�

ƵřŹ�ƁźƿŸě�ƪů�ƵřŹ�Żř�źţŶŝ�ƽŚƷ�ƾƯ�ƾƳƺƴƧ�ƪů���ƾĭĦƿƹ�Ʋǀƴģ�ƶƧ�ŶƃŚŝ
� řŹ� ƾƬŰƯ� ƾĮƴǀƸŝ� Źŵ� ƱŵŚŤƟř� ƩŚưŤůř�ƂƷŚĩ� ƽŵŚƿŻ� ŵƹŶů� Śţ� Żř

ƾƯ�ŶƷŵ����
śřƺū� ƁźƿŸě� ƩŚưŤůř� �ŚƯŵ� ƂƷŚƧ� Śŝ� ƶƧ� Ţſř� ŮƋřƹ���źţŶŝ� ƽŚƷ

ƾƯ�ƂƷŚƧ�ŶŝŚƿ� ��źƿŻ�ƾƫźŤƴƧ�ƽŚƷźŤƯřŹŚě�ƞƿźƘţ� ƶŝ�ƮŤƿŹƺĮƫř� ŵźƧŹŚƧ
ŵŹřŵ�ƾĮŤƀŝ���

 �ƶǀƫƹř�ƽŚƯŵ�T��ŵƺƃ�ƶŤƟźĭ�źƔƳ�Źŵ�īŹżŝ�ƾƟŚƧ�ƵŻřŶƳř�ƶŝ�ŶƿŚŝ��
ƶƳƺĮŝ�ŚưŤůř�ƮŤƿŹƺĮƫř� Źřźƨţ�Ʋǀƫƹř� Źŵ�ƶƧ�ƽř�śřƺū�Ʀƿ�ƁźƿŸě�Ʃ

�źŝřźŝ�ƪƣřŶů��źţŶŝÕÍŶƃŚŝ�ŶƇŹŵ����
 ƩƺưƘƯ��ŹŚƨŝ� ƮŤƿŹƺĮƫř� Ʃǈų� Źŵ� ƶƧ� ƾƿŚƯŵ� ƂƷŚƧ� ƖŝŚţ� Ʋƿźţ

ƾƯ�ƶŤƟźĭ��ƾſŶƴƷ�ƖŝŚţ� �ŵƺƃ�
1.i iT C T � ��Ʊō� Źŵ�ƶƧ�ŢſřC�

�ŚƯŵ�ƂƷŚƧ� ŹƺŤƧŚƟ� �ƾƯ�Ʀƿ� Żř� źŤƨģƺƧ��šŹƺƈŝ� ǇƺưƘƯ� ƹ� ŶƃŚŝ
0.70 0.95C ŴŤƳř�ƾƯ�śŚ�ŵƺƃ�� 

 �ƾƿŚƯŵ�ŮƐſ�źƷ�ƩƺƏ�L��śřƺū�ŵřŶƘţ�ƵŶƴƴƧ�ƲǀǀƘţ��ƾƿŚƷ
ƾƯ�ƁźƿŸě�ŚƯŵ�ŮƐſ�źƷ�Źŵ�ƶƧ�Ţſř�ŶƳƺƃ� 

 �ƽĥźƳř�ŮƐſ�Ʀƿ�ƶŝ�ƮŤƀǀſ�ƾŝŚǀŤſŵ�ƾƴƘƯ�ƶŝ��ƞƣƺţ�ŹŚǀƘƯ
ƾƯ�ƞƿźƘţ�źƿŻ�Ƶƺǀƃ�ƶſ�Żř�ƾƨƿ�ƶŝ�ǇƺưƘƯ�ƹ�Ţſř�ƆŴƄƯ�ŵƺƃ� 

�śřƺū�ƪĩ�ŵřŶƘţ��ƵŶƃ�Ŷǀƫƺţ�ƽŚƷ��
�ŵŚưŬƳř�ƽŚƯŵ�Żř�ƵŵŚƠŤſř� 

��ƁźƿŸě�űźƳ�Żř�ƵŵŚƠŤſř��ƵřŹ�ŵřŶƘţ�Ʋǀŝ�ŢŞƀƳ�ƪů��ƽŚƷ
śřƺū�ƪƧ�ŵřŶƘţ�ƶŝ�ƵŶƃ�ƶŤƟźƿŸě�ƵŶƃ�Ŷǀƫƺţ�ƽŚƷ� 

��
�ƵŶƃ�ƱřƺƴƗ�ƶƳŚĭŹŚƸģ�ƽŚƷźŤƯřŹŚě�Żř�Ʀƿ�źƷ�śŚŴŤƳř�ƶƧ�Ţſř�ŮƋřƹ

ŵŹřŵ�ƾĮŤƀŝ� �ƾſŹźŝ�ŢŰţ� ƶƬŘƀƯ�ŢǀƷŚƯ� ƶŝ� ��ƽŚƷźŤƯřŹŚě� źŝ� ƵƹǈƗ
ƱřŶŝ�ŶƿŚŝ�ƶƧ�ƽźĮƿŵ�ƮƸƯ�ŵŹƺƯ�ƹŵ��ƩźŤƴƧ�ƶūƺţ�ŚƷ�Ŷǀƫƺţ�Ƶƺǀƃ��ŵƺƃ�

śřƺū�Ŷǀƫƺţ�Ƶƺǀƃ�ƹ�ƶǀƫƹř�śřƺū��ŵŹƺƯ�ƹŵ�Ʋƿř�ƶƧ�Ţſř�ƶƿŚƀưƷ�ƽŚƷ
ŶƳŹřŵ�ƾĮŤƀŝ�ƶƘƫŚƐƯ�ŢŰţ�ƶƬŘƀƯ�ŢǀƷŚƯ�ƶŝ�żǀƳ����źƔƳŵŹƺƯ�ƶƬŘƀƯ�Źŵ

�ƽŚƷźŤƯřŹŚěSAƵŶƃ�ƞƿźƘţ�źƿŻ�šŹƺƈŝ��ŶƳř���
�ƾƯ�śŚŴŤƳř� ƽř� ƶƳƺĮŝ� ƶǀƫƹř� ƽŚƯŵ���ƁźƿŸě� ƩŚưŤůř� ƶƧ� ŵƺƃ

ŝřźŝ��źţŶŝ�ƶƿŚƀưƷ�śřƺū�Ʋǀƫƹř�źÖÍŶƃŚŝ�ŶƇŹŵ����
�ƾƯ�ƵŵŚƠŤſř�ƾſŶƴƷ�ƽŚƯŵ�ƂƷŚƧ�ƖŝŚţ�Żř��ŵƺƃ� 

�� źŝřźŝ�ƾƿŚƯŵ�ŮƐſ�źƷ�ƩƺƏ�ÎÍƵřŹ���ƵŶƃ�ƶŤƟźĭ� źƔƳ� Źŵ�ƪů
Ţſř� 

�Ţſř�ƵŶƃ�ƞƿźƘţ�ŵŚưŬƳř�ƽŚƯŵ�ŽŚſřźŝ�ƞƣƺţ� ŹŚǀƘƯ�� ��ƽŚƯŵ
ƶƳƺĮŝ� ŵŚưŬƳř�ƾƯ� ƮǀƔƴţ� ƽř�ƵřŹ� ƁźƿŸě� ƩŚưŤůř� ƶƧ� ŵƺƃ��ƪů

�źƠƇ�ƦƿŵżƳ��źţŶŝ�ƶƿŚƀưƷ��ŵƹŶůÍÍÍÍÍÎ�Í���ŶƃŚŝ� 

ƵŶƃ� ƶŗřŹř� ƮŤƿŹƺĮƫř� Źŵ� �ƵřŹ� ƲǀŤƀŴƳ��Ŷǀƫƺţ� ƾƟŵŚƈţ� šŹƺƈŝ� ƪů
ƾƯ�ŵƺƃ����

ƵřŹ� źƷ�� řŶŞƯ�žƿźţŚƯ�Ĩƿ� �ƪů�� ƾţŹŚŞƘŝ� Śƿ� ŶƈƤƯ�ODƾƯ��ŶƃŚŝ��
ƵřŹ�ƶƳƺĮŝ�Ʃƹř�ƪů�ƾƯ�Ŷǀƫƺţ�ƽř��Ŷǀƫƺţ�ƽŚƷźƠſ�ŵřŶƘţ�ƕƺưŬƯ�ƶƧ�ŵƺƃ

�Żř�źƿŵŚƤƯ�źŝřźŝ��ŶƈƤƯ�Ʀƿ�Ǝſƺţ�ƵŶƃ�śŸū�ƹ�řŶŞƯ�Ʀƿ�Ǝſƺţ�ƵŶƃ
ǀǀƘţ�ƂǀěƵŶƃ�Ʋ�ŶƴƃŚŝ�ƽř����

ƵřŹ� Ŷǀƫƺţ� ƵƺŰƳ��Żř� źƈƴƗ� ŹŚƸģ� ƶƧ� Ţſř� Ŝǀţźţ� ƲƿŶŝ� ƶƿŚƀưƷ� ƪů
� žƿźţŚƯODƶƳƺĮŝ� ƹ� ƾƟŵŚƈţ� šŹƺƈŝ��ƾƯ� śŚŴŤƳř� ƽř��ƶƧ� ŶƳƺƃ

ŶƴƷŵ�ƪǀƨƄţ� řŹ�ƪǀƐŤƀƯ�Ʀƿ�ƶƃƺĭŹŚƸģ� ��Ƃǀě� Żř�ƽŹřŶƤƯ�žĜſ
�žƿźţŚƯ�źƇŚƴƗ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ƶƧ�ƵŶƃ�ƲǀǀƘţOD�ƾƯ�ƦģƺƧ���ŶƃŚŝ

Ư�Źŵ�ƾƨƿ�šŹƺƈŝ�Ŝǀţźţ�ƶŝ�ƹ�ƵŵƹżƟř�žƿźţŚƯ�źƈƴƗ�ŹŚƸģ�Ʋƿř�ƶŝ�ƱŚǀ
ƾƯ�ƮƧ�ŵƺƃ���

ƾƯ� ŦƗŚŝ� šŚǀƬưƗ� Ʋƿř�� žƿźţŚƯ� ƶƧ� ŵƺƃOD�ƵřŹ� ƾţŹŚŞƘŝ� Śƿ��ƪů
�ƹ� źƐſ� ƕƺưŬƯ� ƹ� ŶƳŚưŝ� ƾƣŚŝ� ƾƳŶƃ� šŹƺƈŝ� �ƵŶƃ� Ŷǀƫƺţ� ƶƿŚƀưƷ

ƱƺŤſ�ŶƳŚưŝ�ƾƣŚŝ�ŢŝŚŧ�ŚƷ����
� ƪƨƃÎ� ƹ�Ï�žƿźţŚƯ�Ʀƿ�ŜǀţźŤŝ�OD�ƶƿŚƀưƷ� ƵřźưƸŝ� řŹ� ƾƋźƟ�

ƾƯ�ƱŚƄƳ� ƵŶƃ�Ŷǀƫƺţ�ŶƷŵ� ��ĬƳŹ� Śŝ� ƶƧ�ƽźƇŚƴƗ�žƿźţŚƯ� ƹŵ�Ʋƿř� Źŵ
ƵŶƃ� Ƶŵřŵ� ƱŚƄƳ� ƾƨƄƯ�ŶƳř� ��Śƿ� ƱŵƹżƟř� ƽřźŝ� ƵŶƃ� śŚŴŤƳř� źƇŚƴƗ

� ƵŶƃ� ƲǀǀƘţ� Ƃǀě� Żř� ŹřŶƤƯ� ƲŤſŚƧ��� ǈŨƯ� źŝřźŝÎÍ� �ƾƯ�ŶƴƃŚŝ��
� ƩŚƨƃř� ƶƧ� ƶƳƺĮƳŚưƷÎ� ƹ�ÏƾƯ�ƱŚƄƳ���śŸū� ƹ� Ŷǀƫƺţ� źƿŵŚƤƯ� �ŶƴƷŵ

řźŝ�źƠſƵřŹ�Ŷǀƫƺţ�ŶƳƹŹ�Źŵ�ƞƬŤŴƯ�ƽŚƷźƸƃ�ƽ�ƶƿŚƀưƷ�ƪů���ƾƣŚŝ�ŢŝŚŧ
ƾƯ�ŶƴƳŚƯ���
��
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ƶǀŞƃ�ŢŴěŻŚŝ�ƽźǀĭŹŚƨŝƶǀŞƃ�ŢŴěŻŚŝ�ƽźǀĭŹŚƨŝ���źƠſ�ƖƿŻƺţ�ƾěƹźŤƳō�ƩŶƯ�Źŵ�ƵŶƃ�ƽŻŚſ�źƠſ�ƖƿŻƺţ�ƾěƹźŤƳō�ƩŶƯ�Źŵ�ƵŶƃ�ƽŻŚſ��ƽŵŹƺƯ�ƶƘƫŚƐƯƽŵŹƺƯ�ƶƘƫŚƐƯ��������������������������������������šŚƧŹř�ƩŚưūšŚƧŹř�ƩŚưū��ƾưǀƷřźŝř�ƦŝŚŝ�Ŷǀſ�ƹ�ƾƳŚųŚŝŚŝ�ŵƺƘƀƯ��ƾưǀƷřźŝř�ƦŝŚŝ�Ŷǀſ�ƹ�ƾƳŚųŚŝŚŝ�ŵƺƘƀƯ��������������ÎÖ��
  

0 17 11 55 4 11 100 7 20 25 250 

10 0 3 21 1 7 42 2 14 18 118 

11 2 0 11 1 5 23 1 10 10 74 

51 31 32 0 8 32 309 13 123 91 690 

3 1 1 5 0 2 14 0 4 5 35 

2 1 1 10 0 0 22 0 5 5 46 

49 28 18 111 10 37 0 13 71 93 430 

2 1 1 3 0 1 13 0 4 4 29 

24 13 7 80 2 10 154 6 0 30 326 

45 17 12 109 6 17 351 12 82 0 651 

197 111 86 405 32 122 1028 54 333 281 2649 

�ƪƨƃÎ��žƿźţŚƯ�Ʀƿ�ODƟŵŚƈţ�ƾ�ƽřźŝ�ÎÍźƸƃ���
 

 
0 17 11 65 4 11 100 7 10 25 250 

10 0 3 21 1 7 42 2 14 18 118 

11 2 0 11 1 5 23 1 10 10 74 

51 31 32 0 8 32 309 13 123 91 690 

3 1 1 5 0 2 14 0 4 5 35 

2 1 1 10 0 0 22 0 5 5 46 

49 28 18 101 10 37 0 13 81 93 430 

2 1 1 3 0 1 13 0 4 4 29 

24 13 7 80 2 10 154 6 0 30 326 

45 17 12 109 6 17 351 12 82 0 651 

197 111 86 405 32 122 1028 54 333 281 2649 

�ƪƨƃÏ��ƵřŹ�řźŝ�ƵŶƃ�Ŷǀƫƺţ�ƶƿŚƀưƷ�ƪůƽ�žƿźţŚƯ�OD�Źŵ�
ƪƨƃ�Î���

��

Ñ���Śŝ�ƾƘƣřƹ�ƽŚǀƳŵ�ƶƬŘƀƯ�Ʀƿ�ƪů��ƽŵŹƺƯ�ƶƘƫŚƐƯ
�ƮŤƿŹƺĮƫřSA��

ƶƬŘƀƯ��Źřźƣ� ƾſŹźŝ� ŵŹƺƯ� ƽŵŶƗ� ƩŚŨƯ� ƱřƺƴƘŝ� ƶƫŚƤƯ� Ʋƿř� Źŵ� ƶƧ� ƽř
Ţſř� ƶŤƟźĭ� �� ƶƧ� Ţſř� Ʊřźƿř� ŹƺƄƧ� Źŵ� źƠſ� ƖƿŻƺţ� ƶƬŘƀƯ�ƪǀƫŶŝ

Ʋǀŝ�ƽŚƷźƠſ�ƽǇŚŝ�ƮŬů�ƹ�ŹƺƄƧ�Ʋƿř�ŢƘſƹ�ƾƳŚŤſř��ƾƯ�řŹ�Ʊō��Ʊřƺţ
ŵźĩ�ƾƤƬţ�īŹżŝ�ŽŚǀƤƯ� Źŵ�ƶƬŘƀƯ�Ĩƿ�ƱřƺƴƗ�ƶŝ� ��ƾŤǀƘưū�ƾůřƺƳ

ƱŚŤſř��ƶƬŘƀƯ�Ʋƿř�ƽřźŝ�ƵŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ�Ʊřźƿř�ŹƺƄƧ�ƽŚƷ��řŸƫ�ƹ�ŶƳř
� ƕƺưŬƯ� ŹŵÏÕ�śŸū� ƹ� Ŷǀƫƺţ� ƽŚƷřŶƿŶƳŚƧ� ƱřƺƴƘŝ� ƾŤǀƘưū� ƶǀůŚƳ�

ƾƯ�ŭźƐƯ�źƠſ�ŶƴƃŚŝ��ƵřŹ�źƷ�ƝŚƇƹř�Ʋƿř�Śŝ�ƶƬŘƀƯ�Ʋƿř�ƽřźŝ�ƪů���Ʀƿ
�žƿźţŚƯÏÕ� Źŵ�ÏÕŵƺŝ� ŶƷřƺų��ƮŬů� ƵŶƴƷŵ� ƱŚƄƳ� Ʊō� źƇŚƴƗ� ƶƧ�

�źƈƴƗ� Ʊō� ƶŝ� ƍƺŝźƯ� ƾŤǀƘưū� ƶǀůŚƳ� ƹŵ� Ʋǀŝ� ƵŶƃ� ƭŚŬƳř� ƽŚƷźƠſ
ƾƯ�ŶƴƃŚŝ����

�ƪƨƃÐ�žƿźţŚƯ�ODƾƯ�ƱŚƄƳ�ƶƬŘƀƯ�Ʋƿř�ƽřźŝ�řŹ�ƾƿŚƸƳ���Źŵ�ƶƧ�ŶƷŵ
Ơū�źƷ�Ʋǀŝ�ƵŶƃ�ƭŚŬƳř�ƽŚƷźƠſ�ŵřŶƘţ��Ʊō�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ�ƱŚŤſř�Ţ

Ţſř� �ƱŚŤſř� Ʋǀŝ� ƵŶƃ� ƭŚŬƳř� ƽŚƷźƠſ� ƮŬů��Źŵ� ŶƿŚŝ� ƞƬŤŴƯ� ƽŚƷ
�ŜƿźƋÎÍÍÍŶƿō�ŢſŶŝ�ƾƘƣřƹ�ŹřŶƤƯ�Śţ�ŵƺƃ�śźƋ����ƪƨƃÑ�ƵƺŰƳ�

�ƾŝŚǀŤſŵSAƾƯ�ƱŚƄƳ� řŹ�śřƺū�ƲƿźŤƸŝ�ƶŝ��ŶƷŵ� ��ƖƐƣ�ŹƺƐŝ�ƶģźĭř
ƾưƳ�� Ǝſƺţ� ƵŶƯō� ŢſŶŝ� śřƺū� ƲƿźŤƸŝ� ƶƧ� ŢƠĭ� ƱřƺţSA�śřƺū�

ƾƯ� ƶƴǀƸŝ�ŶƃŚŝ� �ƨǀƫ�ƶƐƤƳ�Ʀƿ� ƶŝ�ƾŝŚǀŤſŵ�ƮŤƿŹƺĮƫř�ŢƧźů�ŶƳƹŹ�Ʋ
ƾƯ�ƱŚƄƳ�řŹ�ƩŵŚƘţ�ŶƷŵ����

ƶƳƺĮŝ�ƮŤƿŹƺĮƫř�ŢǀƷŚƯ�ƾƯ�ƽŵŚƿŻ�ƩŚưŤůř�Śŝ�ƶƧ�Ţſř�ƽř��ƶƧ�ŢƠĭ�Ʊřƺţ
Ţſř� ƽźſřźſ� ƶƴǀƸŝ� Ʀƿ� ƵŶƯō� ŢſŶŝ� śřƺū� ��ƲƿźŤƸŝ� ƝŶƷ� ƖŝŚţ

ƶǀŞƃ�ŢŴěŻŚŝ�ƮŤƿŹƺĮƫř�Ǝſƺţ�ƵŶƯō�Ţſŵ�ƶŝ�śřƺū��źŝřźŝ��ƵŶƃ�ƽŻŚſ
ÎÑÎÎÖƾƯ�Ŷůřƹ��ŶƃŚŝ���ƶŗřŹř�ƮŤƿŹƺĮƫř�ƾƿřŹŚĩ�Ʊŵřŵ�ƱŚƄƳ�ŹƺƔƴƯ�ƶŝ

�Ǝſƺţ�ƵŶƃ�źĩŷ�ƽŵŶƗ�ƩŚŨƯ��źƠſ�ƖƿŻƺţ�ƾěƹźŤƳō�ƩŶƯ�ƪů�Źŵ�ƵŶƃ
ƭźƳ��ŹřżƟřLingo��ƶŴƀƳ8.0Ţſř�ƵŶƃ�ƪů����Ʋƿř�ƶĩ�Ţſř�źĩŷ�ƱŚƿŚƃ
ƭźƳ�ƶƯŚƳźŝ�Żř�ƾƇŚų�šǇŚů�ƽřźŝ�ŚƟźƇ�ŹřżƟř��Ţſř�ŹŵŚƣ��ƾƐųźǀƛ�ƽŚƷ

ſ�Źŵ�ƹ�ŶƿŚưƳ�Ʋǀưƌţ� řŹ�ƽźſřźſ�ƶƴǀƸŝ�śřƺū�ƱřƺƴƗ�Żř� �ƪŗŚƀƯ�źƿŚ
ƾƯ�ƵŵŚƠŤſř�ƵŶƯō�ŢſŶŝ�śřƺū�ƲƿźŤƸŝ�ƽřźŝ�ƾƬŰƯ�ƶƴǀƸŝ�ŶƿŚưƳ����

ŢƿŵƹŶŰƯ� ŵŚƿŻ� ŵřŶƘţ� ƹ� ƩŶƯ� ƾƐųźǀƛ� ŢǀƷŚƯ� ƪǀƫŵ� ƶŝ��ƹ� ŚƷ
ƭźƳ�Ʋƿř�Ǝſƺţ� ƵŶƃ�źĩŷ�ƽŵŶƗ�ƩŚŨƯ�ƪů� �ŵƺūƺƯ�ƽŚƷźǀƜŤƯ���ŹřżƟř
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