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Inverse optimal allocation model of manufacturing resource

in grid environment

Zhang Xiangbin, Lin Ping

(School of Management, Nanjing University of Posts and Telecommunications, Nanjing 210023, China)

Abstract: In a manufacturing grid, enterprises have to determine the optimal resource types, quantities and

quoted prices of resources ready for leasing in and out according to the manufacturing plan. Considering the

resource exchange process and its impact on the prices, we establish an inverse optimization model of a linear

programming absorbing resource usage and prices as reference variables, so as to meet market demands and

optimize the enterprise’s overall profit. Owing to the feature of dynamic demands for manufacturing resources

because of the rapid flow in the grid, this model helps the enterprises to determine the quantities and quoted

prices of resources promptly ready for lease in and out according to the changes of market demands. This

model helps the enterprise to achieve the lean manufacturing resources and the integral profit optimization.
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Fig. 1 The process of manufacturing resource transaction
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]�ÓkþØU÷vÙ)�?Ö��¦,Ù§]��vk¥�.e b1, b2, . . . , bT �U÷v)�?Ö�¦

� 1, 2, . . . , T «gk]¥�êþ, bT+1, bT+2, . . . , bZ�ØU÷v)�?Ö�¦� T + 1, T + 2, . . . , Z«

gk]¥�êþ; bZ+1, bZ+2, . . . , bN�I�l��þÙ§!:è�u^ Z + 1, Z + 2, . . . , N«]�ê

þ; Mi1,Mi2, . . . ,MiN �)�1 i«�¬é] 1, 2, . . . , N�ü I¦þ; Mijxi�)�1 i«�¬¤I�

1 j«]oþ.
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R =

K
∑

i=1

(Pi − Ci)xi +

T
∑

j=1

(Sj − cj)

(

bj −

K
∑

i=1

Mijxi

)

, (1)

duLü]��È¼Ã¥
T
∑

j=1

(Sj − cj)bj´~ê,éx���Ø�)K�,¤±ò8I¼ê=z�

R′ =

K
∑

i=1

(Pi − Ci)xi −

T
∑

j=1

(Sj − cj)

K
∑

i=1

Mijxi. (2)

!:è��]`z���.�


































































Max R′ =
K
∑

i=1

(

Pi − Ci −
T
∑

j=1

(Sj − cj)Mij

)

xi

s.t.
K
∑

i=1

Mijxi 6 bj, j = 1, 2, . . . , T

K
∑

i=1

Mijxi = bj, j = T + 1, T + 2, . . . , Z, Z + 1, . . . , N

xi > 0, i = 1, 2, . . . ,K,

(3)

Ù¥Pi��¬ i(i = 1, 2, . . . ,K)�½|d�; Sj�Lü] j(j = 1, 2, . . . , T )�ÑÈd�; Ci��

¬ i(i = 1, 2, . . . ,K)�]Ó^¤�,duZ + 1, Z + 2, . . . , N�]I�Ü©u\,¤± bj′�I�

u\�]þ.

e c1, c2, . . . , cj, . . . , cN�] 1, 2, . . . , N�ü ¦^¤�, pT+1, pT+2, . . . , pZÚ pZ+1, pZ+2, . . . , pN�

] bT+1, bT+2, . . . , bZÚ bZ+1, bZ+2, . . . , bN�ü ½|�´d�,Kª(3)¥ü �¬]Ó^¤��

Ci =
T
∑

j=1

Mijcj +
N
∑

j=T+1

Mij

bJcj + pjbJ
′

bJ + bJ′

. (4)
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Min C =

N
∑

j=1

bjyj

s.t.
N
∑

j=1

Mijyj > Pi − Ci −
T
∑

j=1

(Sj − cj)Mij , yj > 0, j = 1, 2, . . . , T

yiÃ�å, j = T + 1, T + 2, . . . , Z, Z + 1, , . . . , N.

(5)

-W i = Pi −Ci−
T
∑

j=1

(Sj − cj)Mij , yj = y1j −y2j, j = T +1, T +2, . . . , Z, Z +1, . . . , N .K�.(5)�

U��






























































Min C =

T
∑

j=1

bjyj +

N
∑

j=T+1

bj(y1j − y2j)

s.t.
T
∑

j=1

Mijyj +

N
∑

j=T+1

Mij(y1j − y2j) > W i

yj > 0, j = 1, 2, . . . , T

y1j, y2j > 0, j = T + 1, T + 2, . . . , Z, Z + 1, . . . , N.

(6)

3¢S¥,��!:è�3OyÏS�)�?Ö xi, i = 1, 2, . . . ,K,Ï~d�r¾üÚ½|I¦û

½,]�Kfd�ë�� yj�±�â]�½|þïd�½Å¬¤�Cq(½
[14,15] .¤±,(½�.(3)¥

ëCþSj(j = 1, 2, . . . , T ), pjÚ bj(j = T + 1, T + 2, . . . , Z, Z + 1, . . . , N)�±Uì_`z�{[16−19]ï

á�A�±ëCþ bj�`zCþ�_`z�.Ú±ëCþ Sj, pj�`zCþ�_`z�..

3 ���EEEèèè���]]]`̀̀zzz���������___`̀̀zzz���...

3½|²L^�e,è��)�?ÖØU��dgCû½,´d½|I¦û½,Ïd,3]ÏL½|

�´�±?1N�UC��¹e,I��âd½|I¦û½�)�?Ö�ÆÜn/(½]��´êþ,�

Ò´ÏLé]êþ�N�¦d½|I¦û½�)�?Ö¤�]N��¤éA�]`z���.�

�`:.u´,�±^è��]`z���.�pÖ�`5^����å,^]êþ��`zCþ�_

`z�.5(½z�è��Jø]�a.Úêþ9I�u��]a.Úêþ.

3]�´L§¥,]I¦��,F"^�$�d�¼�¤I],�¦I��Ä��¥Ù¦I¦�

éÓa]�I¦ÚÑd�¹,XJgC�ÑdL$Òék�U�Ø�¤I];]Jø��F"¤J

ø�]U
±�pd�¤�,�duI¦�¬ë���¥�']a.Úd�,¿�âgC�ý��^

�ÀJÜ·�],Ïd,eØ�ÄI¦��«ÉUå,Kék�UE¤ÃI¦�	ï]L¤]��

¹[20].ùÒ�¦ÃØ´]ø���´]I¦�3���þ¥0|�Jø�[Ñu]�ë�d�ÚF

"u�]�ë�d�äk�½�Ün5,âU¦����þ�]�´L§k�?1.



250 X Ú ó § Æ � 1 29ò

]��´d�´]�ø��I¦�p�^�(J,´]�I¦��¿|G�d��ø���±

�É�d�ÏLØä?d�d�ª��þï�(J.Ïd,]ø���ÜnÑd�]I¦��ÜnÑd

ÏL?d�d�¤��´d�AT3V��±�É���S,�Ò´V��ÑdØU��L�.�E]�

�ÑÖ�¬Ù�´d��´dÙd�û½�,�duÑÖ�¬�Ã/5!��ë�59ÑÖ�)��¤�

ÓÚ5¦�ÑÖ�¬�d��ûuÑÖ�þ,Ïd,�E]��´d��p$Ì�dÙÑÖ�þ�p$¤

û½.Ï�,«�E]3�ø��JøÑÖ�I��Ù¦]�å�p�^�¤)�?Ö,�I¦�Jø

ÑÖ��I��Ù¦]�å�p�^�¤)�?Ö,¤±,�E]�ÑÖ�þ�±^Ù3äNA^�¸

p¢yÜn����¹eéoN�Ã8I¤ME�>S�Ã(=�E]�Kfd�)5L«.�Ä��E

]3øIV��¦^d�vk²w�åÚÙA^EâY²�vk²w�å��¹e,�E]3øIV

��A^�¸p©O¢yÜn����¹eé�goN�Ã8I¤ME�>S�Ã(=]�Kfd�)Ò

Ø¬k���É.ù�,,«�E]dJø�Ün¦^ù«]éÙoN�Ã8I¤ME�>S�Ã¤û

½�Jø�ÜnÑd�dI¦�Ün¦^ù«]éÙoN�Ã8I¤ME�>S�Ã¤û½�I¦�

Ün?dÒ�UÏL?d�d�¤�´.Ïd,�]�Kfd���OÑ5�,Ò�±^è�]��é

ó�.�pÖ�`5^����å,^]d���`zCþ�_`z�.5(½z�è��Jø]�

ÑdÚI�u�]�?d.

�x∗Ú y∗©O��55y(3)Úéó5y(5)��`),-J = {j|y∗

j = 0}, J = {j|y∗

j > 0}, I={i|x∗

i =

0}, I = {i|x∗

i > 0},Kd�55ypÖ�`5^��






















K
∑

i=1

Mijxi − bj 6 0, j ∈ J

K
∑

i=1

Mijxi − bj = 0, j ∈ J,

(7)



























T
∑

j=1

Mijyj +

N
∑

j=T+1

Mij(y1j − y2j) − W i > 0, i ∈ I

T
∑

j=1

Mijyj +
N
∑

j=T+1

Mij(y1j − y2j) − W i = 0, i ∈ I.

(8)

���¸eè��±Ñu�]a.Úêþ±9I�lÙ§è�u��]a.Úêþ7L�âè

�3OyÏ�)�?Ö5(½.duU
÷v)�?Ö�]���YÏ~Ø´���,Ïd,I��âè

�]`z���.�pÖ�`5^�(7)5�ïÙ_`z¯K�..

�è�3OyÏS�)�?Ö x∗

i , i = 1, 2, . . . ,K(½�,±Xê�þ b�Cþ,± bCz���`z8

I±ª(7)��å^�,�A�_`z�.�L«¤


















































Min ‖b
∗

− b‖

s.t.
K
∑

i=1

Mijxi 6 bj, j ∈ J

K
∑

i=1

Mijxi = bj, j ∈ J,

(9)

Ù¥ b���!:è�3OyÏS��A]�Pkþ, b
∗

�x∗¤��.(1)��`)�, b��A�.

- b
∗

j = bj + αj − βj, i = 1, 2, . . . ,K;αj > 0Úβj > 0©OL« bj�OþÚ~þ,�Ä� ‖α − β‖ 6
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‖α + β‖,Kª(9)�U�¤ª(10)Úª(11).










































Min ‖α + β‖

s.t.
K
∑

i=1

Mijxi − αj + βj 6 bj, j ∈ J

K
∑

i=1

Mijxi − αj + βj = bj, j ∈ J,

(10)































































Min ‖α + β‖

s.t.
K
∑

i=1

Mijxi − αj 6 bj, j ∈ J

K
∑

i=1

Mijxi − αj 6 bj, j ∈ J

K
∑

i=1

Mijxi + βj > bj, j ∈ J.

(11)

3��� l1�,�¯K�_`z¯K�´���55y,X�.(12)¤«.


































































































Min

N
∑

j=1

αj +
∑

j∈J

βj

s.t.
K
∑

i=1

Mijxi − αj 6 bj, j ∈ J

K
∑

i=1

Mijxi − αj 6 bj, j ∈ J

K
∑

i=1

Mijxi + βj > bj, j ∈ J

αj > 0, j ∈ J ∪ J

βj > 0, j ∈ J,

(12)

¦)�§(12),Kè�g^�]êþ b
∗

j�

b
∗

j = bj + α∗

j − β∗

j . (13)

3OyÏS�±Ñu�Ù¦!:è�¦^�](� SRj, j = 1, 2, . . . , T �±L«�

SRj = b
∗

j −

K
∑

i=1

Mijx
∗

i . (14)

I�lÙ§!:è�u^�](�WRj, j = T + 1, T + 2, . . . , Z, Z + 1, . . . , N�©OL«�

WRj =
K
∑

i=1

Mijx
∗

i − b
∗

j . (15)

�(½Ñè��±Ñu�]a.Úêþ±9I�lÙ§è�u�]�a.Úêþ,Ò�±(½Ù
�A�ë�d�.�d,I��âè�]`z���.�pÖ�`5^�(8)5�ïÙ_`z¯K�..

�]�Kfd�ë�� y∗Cq(½�,±XêW �Cþ,±XêW Cz���`z8I,±
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Min ‖W
∗

− W ‖

s.t.

T
∑

j=1

Mijyj +

N
∑

j=T+1

Mij(y1j − y2j) > Wi, i ∈ I

T
∑

j=1

Mijyj +
N
∑

j=T+1

Mij(y1j − y2j) = Wi, i ∈ I,

(16)

Ù¥W ��5y¥ x�Xê�þ, W
∗

� y∗¤��.(2)��`)�,XêW ��A�.

-Wi

∗

= Wi + θi − σi, i = 1, 2, . . . ,K,ùp θi > 0Úσi > 0©OL«W i�OþÚ~þ,�Ä
� ‖θ − σ‖ 6 ‖θ + σ‖,Kª(16)�U�¤



































































Min ‖θ + σ‖

s.t.
T
∑

j=1

Mijyj +

N
∑

j=T+1

Mij(y1j − y2j) − θi + σi > Wi, i ∈ I

T
∑

j=1

Mijyj +

N
∑

j=T+1

Mij(y1j − y2j) − θi + σi = Wi, i ∈ I,

T
∑

j=1

Mijyj +
N
∑

j=T+1

Mij(y1j + y2j) − θi + σi = Wi, i ∈ I,

(17)

3��� l1��¹e,ª(17)=C¤�55y(18).














































































Min





K
∑

i=1

|θi| +
∑

i∈I

|σi|





s.t.
T
∑

j=1

Mijyj +

N
∑

j=T+1

Mij(y1j − y2j) + σi > Wi, i ∈ I

T
∑

j=1

Mijyj +

N
∑

j=T+1

Mij(y1j − y2j) − θi 6 Wi, i ∈ I

T
∑

j=1

Mijyj +
N
∑

j=T+1

Mij(y1j − y2j) + σi > Wi, i ∈ I,

(18)

- yj = y1j − y2j, j = T + 1, T + 2, . . . , Z, Z + 1, . . . , N ,Kª(18)�U��














































































Min





K
∑

i=1

|θi| +
∑

i∈I

|σi|





s.t.

N
∑

j=1

Mijyj + σi > Wi, i ∈ I

N
∑

j=1

Mijyj − θi 6 Wi, i ∈ I

N
∑

j=1

Mijyj + σi > Wi, i ∈ I.

(19)
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e θ∗

i , σ
∗

i ��.(19)��`),Kx∗��`¤�Xê�

W
∗

i = W i + θ∗

i − σ∗

i , (20)

Ù¥Wi = Pi − Ci −
T
∑

j=1

(Sj − Cj)Mij ,W
∗

i = Pi −
T
∑

j=1

S∗

j Mij −
N
∑

j=T+1

Mij

bjcj + p∗

jbj′

bj + bj′

, Ci =
T
∑

j=1

Mijcj +

N
∑

j=T+1

Mij

bjcj + pjbj′

bj + bj′

.

òÙ�\ª (20),�n�
T
∑

j=1

Mij(Sj − S∗

j ) +

N
∑

j=T+1

Mij

Pj − P ∗

j

bj + bj′

− θ∗

i + σ∗

i = 0. (21)

¦)�5�§|(21),Ò�±(½è�[Ñu�]ë�d� S∗

j ÚlÙ§è�u��]ë�d

�P ∗

j .

4 ���~~~©©©ÛÛÛ

b�,è�Oy)� P1, P2, P3n«�¬,�^��Ê«]Mi1,Mi2, . . . ,Mi5,Ù¥]Mi4,Mi5I

�l	Ü��¥¼�.]¦^�¹XL 1¤«.

L 1 ]¦^�¹

Table 1 Resource usage

Mi1(�) Mi2(�) Mi3(�) Mi4(�) Mi5(�) �¬d�(�)

P1 2 1 1 1 3 60

P2 1 1 3 2 0 52

P3 1 3 1 2 1 60

]gkþ 35×103 40×103 55×103 20×103 15×103 —

]I¦þ — — — bw4 bw5 —

b�½|én«�¬�I¦þX = (5, 12.5, 7.5),�¦�Mi2�Ð÷vI¦,I�	?]Mi4,Mi5�

þ©O´ bw4 = 25, bw5 = 7.5.é bj?1`z,�¦�α1, α2, . . . , α5, β1, β2, . . . , β5���þ� 0.XJ½|

¾üu)Cz,�A����¬u)Cz(�L 2ÚL3).

L 2 ¾üCzé`z(J�K�

Table 2 The orders’ change influence the optimization results

(x∗

1
, x∗

2
, x∗

3
) (α1, α2, α3, α4, α5) (β1, β2, β3, β4, β5)

(2.5, 12.5, 7.5) (0.0, 0.0, 0.0, 0.0, 0.0) (0.0, 2.5, 0.0, 2.5, 7.5)

(7.5, 12.5, 7.5) (0.0, 2.5, 0.0, 2.5, 7.5) (0.0, 0.0, 0.0, 0.0, 0.0)

(5.0, 10.0, 7.5) (0.0, 0.0, 0.0, 00., 0.0) (0.0, 2.5, 0.0, 5.0, 0.0)

(5.0, 15.5, 7.5) (0.0, 2.5, 2.5, 5.0, 0.0) (0.0, 0.0, 0.0, 0.0, 0.0)

(5.0, 12.5, 5.0) (0.0, 0.0, 0.0, 0.0, 0.0) (0.0, 7.5, 0.0, 5.0, 2.5)

(5.0, 12.5, 10.0) (0.0, 7.5, 0.0, 5.0, 2.5) (0.0, 0.0, 0.0, 0.0, 0.0)

lL 2ÚL 3�±wÑ,�Xx∗�O�,�A� b
∗

�3O�,è�!:�±N�]Pkþ�u\þ5

÷v)�Oy�¦,��Xx∗�Cz,Lk]��U¬Ñyá"�G¹.3x1u)Cz�,du�¬P1�

¤¥éMi5�I¦þ��,¤±�A�Mi5]CzÌÝ��,3x2O\�,duP2�¬�¤¥éMi3�

I¦þ��,éMi5vkI¦,¤±Mi5vku)I¦Cz,�´Mi3lLü]C¤
D"]I�?

1	Üæ	,3x3O\�,duP2�¬�¤¥éMi2�I¦þ��,ÏdMi2l�±é	Ñu¼|��á

�C¤
D"]I�?1	Üæ	.¢Sþ,duMi2´fÐ÷vI¦�],¤±Ø�o¾üêþ~



254 X Ú ó § Æ � 1 29ò

�,ÄKMi2Ñ¬l÷vI¦�]C¤D"],I�l	Üæ	,�ÏdÉ½|V���.è�3?1]

���,�½�3½|d��$��¹eõæ	Mi2],��¾üêþO\�è�¤��5�Ä�Û

¡.AO´XJùÜ©]´è�Ø%¿�å,K3ë�d���S,è��ATÈ4	\;�,Jpè�±

YuÐUå.

L 3 ¾üCzé]êþ�K�

Table 3 The orders’ change influence the resources’ s amount

(x∗

1
, x∗

2
, x∗

3
) (b

∗

1, b
∗

2, b
∗

3, b
∗

4, b
∗

5) (SR1,SR2,SR3,SR4,SR5)

(2.5, 12.5, 7.5) (35.0, 37.5, 55.0, 42.5, 15.0) (10.0, 2.5, 7.5, 22.5, 0.0)

(7.5, 12.5, 7.5) (35.0, 42.5, 55.0, 47.5, 30.0) (0.0,−2.5, 2.5, 27.5, 15.0)

(5.0, 10.0, 7.5) (35.0, 37.5, 55.0, 40.0, 22.5) (7.5, 2.5, 0.0, 20.0, 7.5)

(5.0, 15.0, 7.5) (35.0, 42.5, 57.5, 50.0, 22.5) (2.5,−2.5,−2.5, 30.0, 7.5)

(5.0, 12.5, 5.0) (35.0, 32.5, 55.0, 40.0, 20.0) (7.5, 7.5, 7.5, 20.0, 5.0)

(5.0, 12.5, 10.0) (35.0, 47.5, 55.0, 50.0, 25.0) (2.5, -7.5,2.5, 30.0, 10.0)

òdX = (5, 12.5, 7.5)�©þ�\ª(15)¦�� bw4 = 25, bw5 = 7.5�\ª(4),b��«]�¤�

Ú½|�dXL 4¤«.

L 4 ]¤�9½|�d

Table 4 The resources’ cost and price

Mi1 Mi1 Mi1 Mi1 Mi1

¤�(�) 3 4 5 2 3

½|�d(�) 4 5 6 3 4

duMi1,Mi3�^uÑu,dª(5)�±¦�W 1,W 2,W 3©O�(29.44,20.89,29.56).òb��]¤

��\ª(5),¦� y1, y2, . . . , y5����(0,1.27,0,9.81,6.12),�âKfd� y∗��]Mi1ÚMi3´è�

!:gk]�´L{�¤±��� 0,]Mi2fÐ÷v)�I¦,]Mi4,Mi5dugk]Ø

v,ÏdKfd���,O\Mi4,Mi5ò�è��5�*�|d.

b� y∗�½|�dòu)Cz,Cz��L 5,�\ª(19),�Ñ θi, σi,¿¦�Wi

∗

.

L 5 Kfd��ÂÃ�Cz'X

Table 5 The relationship between shadow price and profit

(y∗

1
, y∗

2
, y∗

3
, y∗

4
, y∗

5
) (θ1, θ2, θ3) (σ1, σ2, σ3) (W1

∗

, W2

∗

, W3

∗

)

(0.00, 1.40, 0.00, 9.81, 6.12) (0.13, 0.13, 0.38) (0.00, 0.00, 0.00) (29.57, 21.02, 29.94)

(0.00, 1.10, 0.00, 9.81, 6.12) (0.00, 0.00, 0.00) (0.17, 0.17, 0.52) (29.27, 20.72, 29.04)

(0.00, 1.27, 0.00, 11.0, 6.12) (1.19, 2.38, 2.37) (0.00, 0.00, 0.00) (30.63, 23.27, 31.93)

(0.00, 1.27, 0.00, 9.00, 6.12) (0.00, 0.00, 0.00) (0.81, 1.62, 1.63) (28.63, 19.27, 27.93)

(0.00, 1.27, 0.00, 9.81, 6.30) (0.54, 0.00, 0.17) (0.00, 0.00, 0.00) (29.98, 20.89, 29.73)

(0.00, 1.27, 0.00, 9.81, 6.00) (0.00, 0.00, 0.00) (0.36, 0.00, 0.13) (29.08, 20.89, 29.43)

dL 5��,]�Kfd��p,Ù�)�ÂÃÒ�p,�]�Kfd�ü$��ÿ,ÙÂÃÓÚü

$.Ó��5¿�,du�¬P2¿ØI�]Mi5,Ïd y5�Cz¿vkéW
∗

2�Cz�)?ÛK�.

du]Mi1,Mi3´L{],è��±��(½Ñud�,Ïd��§| S1, S3���E,æ^�~

¥�b�� 4Ú6,K�±¦)þã�§|.

lL 6�±wÑ,�Kfd�vkCz�,éA�]Ñu½	ïd�Ä�vku)Cz,��~�b

����,'X y∗

2u)Cz3 y∗

4 , y
∗

5�±ØC��¹e,�kS∗

2u)
Cz,�Kfd�þ,�,éA�

]Ñu½	ïd�¥���eüª³,L²�,«]é�¬�|dK����,è�¤Ï��½|d�

�$�Ð.
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L 6 ]Kfd�é]Ñu�	ïd��K�

Table 6 The shadow price influence the price of resources

(y∗

1
, y∗

2
, y∗

3
, y∗

4
, y∗

5
) (W1

∗

, W2

∗

, W3

∗

) (S∗

1
, S∗

2
, S∗

3
, p∗

4
, p∗

5
)

(0.00, 1.40, 0.00, 9.81, 6.12) (29.57, 21.02, 29.94) (4.00,3.88, 6.00, 2.99, 3.98)

(0.00, 1.10, 0.00, 9.81, 6.12) (29.27, 20.72, 29.04) (4.00,4.18, 6.00, 2.99, 3.98)

(0.00, 1.27, 0.00, 11.0, 6.12) (30.63, 23.27, 31.93) (4.00,4.01, 6.00, 0.85, 4.00)

(0.00, 1.27, 0.00, 9.00, 6.12) (28.63, 19.27, 27.93) (4.00,4.01, 6.00, 4.45, 3.98)

(0.00, 1.27, 0.00, 9.81, 6.30) (29.98, 20.89, 29.73) (4.00,4.01, 6.00, 2.99, 3.44)

(0.00, 1.27, 0.00, 9.81, 6.00) (29.08, 20.89, 29.43) (4.00,4.01, 6.00, 2.99, 4.34)

5 (((ååå���

�©¤?Ø����¸eè��E]`z��¯KÒ´��¤)�?Ö,�±è�½uÐ�cJ

e,±]^þÚ]�´ë�d��ëCþ��55y�..¦)T�.�¢�´�âd½|I¦(½�

�¬|ÜÚ�A�Kfd�,±]^þÚ]�´ë�d��Cþ,A^�55y�_`z�{ïáè�

�E]^þÚ�´ë�d��ûü�..�.Ny
du���¸e�E]6Ä×��÷vè��½

|I¦Czé�E]��5I¦�A:.Ïd,A^T�.è��±�â½|I¦�Cz,9�(½è�

uÑ]�êþÚë�d�,u?]�êþÚë�d�,¢yè��]°ÃzÚ�Ã�`z.�~�y
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