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                                       Fj (S)=Min{dst + Fj+1(t)} 

,���:s �o�`dא����`���"��#�	�l.� �

t�����"��#�	�NE���א	�`.� �

J�=١,٢,٣,٤���� .�T(#�א�"

Dst�:�NE�lo��א	`dא����`�cB��0�&א�.� �

Fj (s)��#EאN�א�&�/�א	?9:�����.�Vj�א�"�����s`;�)��א�&�/�א`���o��'�א	�4 �
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• `�M�+�^<|�"&(2�KF+�lo�`dא�y��s�. 

• �NE^�+�M�y��`�א	<|�^�+�"��t�. 

N�א�&�/�א��(#��'� •?�M�+�^<|�7jא��#���KF+s��9:t�. 

• �0�&��"Oא��>�~�U	א��M�)א��NE^�+�M�y��`�א	<|�7jא��KF�	א. 
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F*s 

 

 

T*j 
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��،א������`�#W�'��c<�?��<���>c�א��uא�w<��B�tF&)�Q�;א��X�W"C(��`�#W�'���Fא��t�O(

 ����o�(�،2�XL�Q�;��	��	�bxא�&�"	אd�g���(8('+�٢٠���`�.���،����u�%+�N�%F<�א�����Z�+%'�א

��.�V�א���N�א	>�	����A<S�W��Q�;א��#��C،����:�א� �
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         kj 

J=1 J=2 J=3 J=4 

c     p c p c p c p 

            

          1    

 

2 

 

0.7 

 

3 

 

0.6 

 

4 

 

0.8 

 

3 

 

0.5 

            

          2   

 

3 

 

0.8 

 

5 

 

0.8 

 

5 

 

0.9 

 

5 

 

0.7 

            

          3    

 

4 

 

0.9 

 

7 

 

0.9 

 

6 

 

0.95 

 

6 

 

0.85 

 

u�w<&א��g3� �w<��Bאu�?")���אx)���א	��`:� �

Fj (yj) = max {Pj (Kj) * Fj+1 (yj – cjkj) 

Yj >= cjkj 

,���:Fj (yj)��:�����#�א�;�Q�V�א�"�C�u��	�N�F<��.�2j+���א �

J��:����.א�" �
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Yj��:א�����"F�	��Owא�����j�.� �

Pj(kj)��:�����#�א	��)#�V�א�"�C�u�+�N�F<��.�jא �

Kj�:����3�+�K�א	�� �jא	��)#�V�א�"�.� �

Fj+1�:�N����o	א�����#�א�;�Q�V�א�"�C�u��	�N�F<��.�2j+���א �

Cjkj�:���� .��S�Wj�א	��)#�V�א�"

�������2YJ��	�<	א��:K�-<<0�M�+�א	4- �

�#�א�;��<(�d�M<������א��.�+�M�א��#��M�+�J8!�#W�^<|�g2�XL�Q.� �

Y4�:��B"א	א����"F�	��Owא��א�����#)T،���������X��0�g2�k��&<(�M%�+�א��%#��% ��%'����%���%'�א	%4

�����������%'�W%#��%'�א�`%א��'��A4�����"���Q�;��	��Owא��א�����#��W�^��&C�A	��F���6W2�� B"א	א

k"jא����o)	א.� �
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11 >= Y4 >= 3� �

15 >= Y3 >= 7 

18 >= Y2 >= 10� �

20 >= Y1 >= 12� �

�MF&(�KF+�#*א�#���+�א�א�"��>c�א��9���א�.7j��w<&("���'�א	��%�o������`Y`J�V��b ��"א

 Y`J = YJ – Min {yj+1}:�א	>�	��

���2�M�+��<(��S��<	א���&��g��n	�� �y`J�����2�M�+�Y�	�yJ�.� �

��B"א	א�����:j=4� א�" �
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F4(y4) = Max { p4(k4)*F5(y4-c4k4) }� �

           K4 

 

        

  

Y4               

          1        2        3  

 F4*(y4) 

 

  K4*  

C=3        

p=0.5 

 

C=5        

p=0.7 

 

C=6      p=0.85 

 

3 

 

0.5*1=0.5 

 

____ 

 

       ____ 

 

       0.5 

1 

 

 

4 

 

0.5*1=0.5 

          

        ____ 

 

        ____ 

 

       0.5 

1 

 

5 

 

0.5*1=0.5 

 

0.7*1=0.7 

 

        ____ 

 

       0.7 

2 

 

6 

 

0.5*1=0.5 

 

0.7*1=0.7 

 

0.85*1=0.85 

  

       0.85 

3 

 

7 

 

0.5*1=0.5 

 

0.7*1=0.7 

 

0.85*1=0.85 

       

       0.85 

3 

 

8 

 

0.5*1=0.5 

 

0.7*1=0.7 

 

0.85*1=0.85 

 

        0.85 

3 

 

9 

 

0.5*1=0.5 

 

0.7*1=0.7 

 

0.85*1=0.85 

 

        0.85 

3 

 

10 

 

0.5*1=0.5 

 

0.7*1=0.7 

 

0.85*1=0.85 

 

        0.85 

3 

 

11 

 

0.5*1=0.5 

 

 

0.7*1=0.7 

 

0.85*1=0.85 

 

          0.85 

 3 
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� �

���� :j=3� א	(�	(�א�"

F3(y3) = Max { p3(k3)*F4 (y3-c3k3) }� �

� �

� �

� �

 

 Y`3 

            

K3 

 

      Y3  

          1        2        3  

 F3*(y3) 

 

  K3*  

C=4       p=0.8 

 

C=5        p=0.9 

 

C=6      p=0.95 

4 7 0.8*0.5=0.4 ____ _____ 0.4 1 

     5 8 0.8*0.5=0.4 0.9*0. 5=0.45 _____ 0.45 2 

6 9 0.8*0.7=0.56 0.9*0. 5=0.45 0.95*0.5=0.475 0.56 1 

7 10 0.8*0.85=0.68 0.9*0. 7=0.63 0.95*0.5=0.475 0.68 1 

8 11 0.8*0.85=0.68 0.9*0.85=0.765 0.95*0.7=0.66 0.765 2 

9 12 0.8*0.85=0.68 0.9*0.85=0.765 0.95*0.85=0.808 0.8075 3 

10 13 0.8*0.85=0.68 0.9*0.85=0.765 0.95*0.85=0.808 0.8075 3 

11 14 0.8*0.85=0.68 0.9*0.85=0.765 0.95*0.85=0.808 0.8075 3 

12 15 0.8*0.85=0.68 0.9*0.85=0.765 0.95*0.85=0.808 0.8075 3 
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���� :�j=2� א	(�`��א�"

F2 (y2) = Max  { p2(k2) * F3 (y2-c2k2) }� �

� �

� �

� �

� �

� �

� �

 

 Y`2 

           

K2 

 

      Y2  

          1        2        3  

 F2*(y2) 

 

  K2*  

C=3       p=0.6 

 

C=5        p=0.8 

 

C=7       p=0.9 

3 10 0.6*0.4=0.24 _____ _____ 0.24 1 

     4 11 0.6*0.45=0.27 _____ ______ 0.27 1 

5 12 0.6*0.56=0.336 0.8*0.4=0.32 ______ 0.336 1 

6 13 0.6*0.68=0.408 0.8*0.45=0.36 ______ 0.408 1 

7 14 0.6*0.765=0.459 0.8*0.56=0.448 0.9*0.4=0.36 0.459 1 

8 15 0.6*0.8075=0.484 0.8*0.68=0.544 0.9*0.45=0.405 0.544 2 

9 16 0.6*0.8075=0.484 0.8*0.765=0.612 0.9*0.56=0.504 0.612 2 

10 17 0.6*0.8075=0.484 0.8*0.8075=0.616 0.9*0.68=0.612 0.616 2 

11 18 0.6*0.8075=0.484 0.8*0.8075=0.616 0.9*0.765=0.688 0.6885 3 
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��:�j=1א��9����א�" �

F1(y1) = Max { p1(k1) * F2(y1-c1k1) } 

           

K1 

 

      

Y1   

          1        2        3  

 

F4*(y4) 

 

  K4*  

C=2       p=0.7 

 

C=3       p=0.8 

 

C=7       p=0.9 

20 0.7*0.6885=0.481 0.8*0.646=0.5168   0.9*0.6812=0.5508 0.5508 3 

� �

� �

����א��9א�" �  א�"����א	"א��B א�"����א	(�	(� א�"����א	(�`��

 Y1 K1 C1 Y2 K2 C2 Y3 K3 C3 Y4 K4 C4 

20 3 4 16 2 5 11 2 5 6 3 6 

� �

�#�א�;�Q�0.5508:�א*#�א��(#�C�u��	�N�F<�3�2+���א�.� �

� �

� �

� �

� �

� �

� �
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��	����א��
�א�� �!�"#:� �

�V��%����	א���	א����������9:���("�N�9:�K�%+�������C;���3\]�א	%E�`�%�y�א�>^K�%O��K�%�א��%���	�

����+'�?")<�t("&C�א	�N�%F��،�א	�N�F�א��(#���B	�S��<�א	�`��"��#W�Noj�N�F�	א�K�+��`Qא���<(�,��

k"jא��'+��S�<f��S��C��	���#�	��#F�	א�'+�c�?�+��;$��B:��2��;S��C��2.� �

N�)��:א� �Bא����V�N�F�	א�K�+���4C���j� 1��X��(K��	א�/��(�,�����K��	�(bi)���� �B�%א���No%j

�����K��	א�&>�	9,7,10,13,11,12א�� �B���	1,2,3,4,5,6�X�CR	א�M�+.��K�%+��`Qא��'��

#F�	א�'+�c�?�+��;$��B:��2������+'�?")<�א	>&")t��2�א	>�،א	�N�F�Noj�א������:�א� �

�����4C�K�+�א	�N�F�Noj�א����B �א	&>��:�א�+�j� 1��.RS	א�V�N�F�	א�K�+�g2��FY0=10�. 

�g2����	א� ��:c1=5 , q1=3 , c2=2 , c3=4. 

��(xא���("��:`&>u�w�א	��`g�א	>�	������0�	 �

Fj (yj-1)=Min { [c1+q1(yj-yj-1)] + [c2(yj-1-yj)] + [c3(yj-bj)] + Fj+1 (yj) } 

� �Yj>bj� �Yj-1>Yj� �Yj>Yj-1   

� ��c1=0 ������4+Yj =Yj-1> ���� �

,���:� �

Fj (yj-1)�:�����.�jא�#�+�K���'��'�א	�N�F�V�א�" �

(yj-1)�:����'(K�V�`;�)��א�"!�.��B�jא)��א�"�����K�+(j-1)�א	�N�F�א� �

c1�:�<B�)	א�����.�S��C�א	> �

q1�:.7G<א������.�S��C�א	> �
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Yj�:������.�K�+j�א	�N�F�א�>א!�)'�V�א�" �

c2�:�<B�)	א�t("&<	א��S��C.� �

C3�:	א��S��C#F�	א�'+�#?��.� �

Bj�:����"F�	�c�Qo	א�N�F�	א�K�+j�.� �

�Z7אG<א��N�5��(�-<B�u�`yj��#�!�X!<(�y6�����V��%���&��)��	�-��א�M`K��'�K�%+�א	�N�%F�א�

����3�١٢��٦א�"�#��+.�gא����k"jא��;!�'�b5<b6��g�11<12������"%�4(�gא�%'���%"א/�	א�\%w<�

���א	��)����אZ�א	>��S%��א	%�������+�4�א	�-,�+'�אm�y5=11,12א9�א*�	��،�����%��B%\אZ�א	��%�4�א�4

�M�+�#O�:� �

Y0=10 

Y1=9,10,11,12,13 

Y2=7,8,9,10,11,12,13 

Y3=10,11,12,13 

Y4=13 

Y5=11,12 

Y6=12 

� �

� �

� �

� �
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��K�&	א�����:א�" �

F6(y5) = Min { [5+3(y6-y5] + [2(y5-y6) ] + [4(y6-12)] + F7 (y6)} 

 Y6 

Y5 

12 F*6 Y*6 

               11 8+0+0+0=8 8 12 

               12 0+0+0+0=0 0 12 

�&��mא�����:א�" �

F5(y4) = Min { [5+3(y5-y4] + [2(y4-y5) ] + [4(y5-11)] + F6 (y5)} 

� �

 Y5 

Y4 

11 12 F*5 Y*5 

13 0+4+0+8=12 0+2+4+0=6 6 12 

��B"א	א�����:א�" �

F4(y3) = Min { [5+3(y4-y3] + [2(y3-y4) ] + [4(y4-13)] + F5 (y4)} 

 

 Y4 

Y3 

13 F*4 Y*4 

10 14+0+0+6=20 20 13 

11 11+0+0+6=17 17 13 

12 8+0+0+6=14 14 13 

13 0+0+0+6=6 6 13 
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�:א�"����א	(�	(� �

F3(y2) = Min { [5+3(y3-y2] + [2(y2-y3) ] + [4(y3-10)] + F4 (y3)} 

 

 

 Y3 

Y2 

10 11 12 13 F*3 Y*3 

7 14+0+0+20=34 17+0+4+17=38 20+0+8+14=42 23+0+12+6=41 34 10 

8 11+0+0+20=31 14+0+4+17=35 17+0+8+14=39 20+0+12+6=38 31 10 

9 8+0+0+20=28 11+0+4+17=32 14+0+8+14=36 17+0+12+6=35 28 10 

10 0+0+0+20=20 8+0+4+17=29 11+0+8+14=33 14+0+12+6=32 20 10 

11 0+2+0+20=22 0+0+4+17=21 8+0+8+14=30 11+0+12+6=29 21 11 

12 0+4+0+20=24 0+2+4+17=23 0+0+8+14=22 8+0+12+6=26 22 12 

13 0+6+0+20=26 0+4+4+17=25 0+2+8+14=24 0+0+12+6=18 18 13 

� �

� �

�:א�"����א	(�`�� �

F2(y1) = Min { [5+3(y2-y1] + [2(y1-y2) ] + [4(y2-7)] + F3 (y2)} 

 

 Y

2 

 

Y1 

7 8 9 10 11 12 13 F*

2 

Y*2 

9 0+4+0

+34 

=38 

0+2+4

+31 

=37 

0+0+8

+28 

=36 

8+0+12+

20 

=40 

11+0+1

6+21 

=48 

14+0+20+22 

=56 

 

17+0+24+1

8 

=59 

36 9 

10 0+6+0

+34= 

40 

0+4+4

+31= 

39 

0+2+8

+28= 

38 

0+0+12+

20= 

32 

8+0+16+

21= 

45 

11+0+20+22

=53 

14+0+24+1

8=56 

32 10 
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11 0+8+0

+34= 

42 

0+6+4

+31= 

41 

0+4+8

+28= 

40 

0+2+12+

20=34 

0+0+16+

21=37 

8+0+20+22= 

50 

11+0+24+1

8=53 

34 10 

12 0+10+

0+34= 

44 

0+8+4

+31= 

43 

0+6+8

+28= 

42 

0+4+12+

20= 

36 

0+2+16+

21= 

39 

0+0+20+22= 

42 

8+0+24+18

=50 

36 10 

13 0+12+

0+34= 

46 

0+10+

4+31= 

45 

0+8+8

+28= 

44 

0+6+12+

20= 

38 

0+4+16+

21= 

41 

0+2+20+22= 

44 

0+0+24+18

=42 

38 10 

� �

� �

�:א�"����א��9 �

F1(y0) = Min { [5+3(y1-y0] + [2(y0-y1) ] + [4(y1-9)] + F2 (y1)} 

 

 Y1 

 

 

Y0 

9 10 11 12 13 F*1 Y*1 

10 0+2+0+36=38 0+0+4+32=36 8+0+8+34=50 11+0+12+36=59 14+0+16+38 

=68 

36 10 

� �

����א	���א	�����w<	�M�)א���S��	א�g�0��	�<	�B�������=٣٦���`�.���.� �

3����"��#W�V�#)א���N�F�	א�K�+�:� �

Y1=10 , Y2=10 , Y3=10 , Y4=13 , Y5=12 , Y6=12 

� �

� �

� �
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