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The present article presents two mathematical models of optimization applied 
to the picking nodes in the raw milk supply cycle in the province of Azuay 
(Ecuador), with this, the logistic structure and the functioning of the links are 
analyzed, with the objective of determine the parameters and variables that op-

the mechanisms that best adapt to the organizational and functional reality of 

indicate that the management and activities in the collection centers that handle 
inventories are performed empirically in approximately 57.14%; In addition, 
it was possible to optimize logistics costs in storage centers and in carriers.
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
 







       




         












 


 







         


 







 

       



    


 


       



 


         



        
  
       
   








 
     








 














 


     


 



 




      
       
 






         




     







    


   












 




     
 






































   



   




 

  




 



 
         
      


       
        





 
 
 

 



      




 
        


       
 


 
    
       

 







         

    











     
    






 



    









        





         





















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














   





































   






CENTROS 
DE 

ACOPIO

Datos Actuales Datos Optimizados
D (CA) CTc CTp CTs Qopt CTc* CTp* CTs*
Demanda 
del 
comprador 
CA 
(ltrs)

Costo Total CA 
(actual) 
($)

Costo Total 
recolector 
(actual)
($)

Costo Total 
del Sistema 
(actual)
($)

Cantidad 
óptima de 
pedido del 
Sistema 
(ltrs)

Costo Total CA 
(Óptimo)
($)

Costo Total 
Recolector 
(Óptimo) 
($)

Costos Totales 
del Sistema 
(Optimizados) 
($)

CA2
CA6
CA8

CA15

2 000
3 600
4 000
2 000

 $          175,82 
 $            41,73 
 $            33,97 
 $            37,24 

 $          571,98 
 $            67,94 
 $          110,78 
 $            94,58 

 $          747,79 
 $          109,67 
 $          144,74 
 $          131,82 

17.572
2.089
2.569
1.750

 $          120,51 
 $            31,13 
 $            22,44 
 $            23,09 

 $          559,60 
 $            57,99 
 $            91,87 
 $            54,08 

 $          680,10 
 $            89,12 
 $          114,30 
 $            77,18 







CENTROS 
DE 

ACOPIO

Diferencias

Diferencia Costos 
Totales del Sistema 
($)

%

Diferencia Diferencia 
Qopt del 
Sistema 
(ltrs)(ltrs)

%
Diferencia Costos 
Totales de CA 
($)

%

Diferencia Diferencia 
Costos Totales de 
Recolectores
($)($)

%

CA2
CA6
CA8

CA15CA15

 $          (67,69)
 $          (20,55)
 $          (30,44)
 $          (54,64) $          (54,64)

-9,05%
-18,74%
-21,03%
-41,45%-41,45%

-2 428
-1 511
-1 431

-250-250

-12,14%
-41,97%
-35,77%
-12,52%-12,52%

 $          (55,31)
 $          (10,61)
 $          (11,53)
 $          (14,15) $          (14,15)

-31,46%
-25,41%
-33,95%
-37,99%-37,99%

 $          (12,38)
 $            (9,94)
 $          (18,91)
 $          (40,49) $          (40,49)

-2,16%
-14,64%
-17,07%
-42,81%-42,81%





CENTROS 
DE ACOPIO

Costo ActualCosto ActualCosto Actual Costo ÓptimoCosto ÓptimoCosto Óptimo
DiferenciasDiferenciasDiferenciasD (CA)D (CA) CTcCTc EOQ *EOQ * CTc*CTc*

Demanda del Demanda del 
D (CA)D (CA)D (CA)D (CA)

Comprador 
CA (ltrs)CA (ltrs)

Costo Total CA  
Actual ($)Actual ($)

EOQ 
EOQ *EOQ *

(Óptimo) 
(ltrs)(ltrs)

Costo Total CA 
(Óptimo) ($)(Óptimo) ($)

Diferencia 
Costo Total ($)Costo Total ($) %%

Diferencia Diferencia 
Demanda y 
EOQ (lts)EOQ (lts) %%

CA1
CA3
CA4
CA5
CA7
CA9
CA10
CA11
CA12
CA13
CA14
CA16
CA17CA17

10 000
20 000

2 000
4 000
3 800
1 700
1 500
1 800
1 600
1 500
1 800
1 700

25 00025 000

 $        108,74 
 $        128,65 
 $          98,22 
 $        160,91 
 $          39,30 
 $          25,12 
 $          36,33 
 $          33,27 
 $          82,79 
 $          83,61 
 $          83,99 
 $          26,90 
 $        162,66  $        162,66 

8.070
14.783

1.842
3.682
2.128

894
719
906

1.154
960

1.460
885

17.43917.439

 $          78,98 
 $          81,35 
 $          77,91 
 $        123,96 
 $          19,03 
 $          11,60 
 $          15,62 
 $          14,86 
 $          56,50 
 $          49,84 
 $          61,73 
 $          12,34 
 $          95,89  $          95,89 

 $      (29,76)
 $      (47,30)
 $      (20,32)
 $      (36,95)
 $      (20,28)
 $      (13,52)
 $      (20,71)
 $      (18,41)
 $      (26,29)
 $      (33,77)
 $      (22,26)
 $      (14,57)
 $      (66,77) $      (66,77)

-27,37%
-36,77%
-20,69%
-22,96%
-51,59%
-53,82%
-57,01%
-55,33%
-31,76%
-40,39%
-26,50%
-54,15%
-41,05%-41,05%

-1.930
-5.217

-158
-318

-1.672
-806
-781
-894
-446
-540
-340
-815

-7.561-7.561

-19,30%
-26,08%
-7,88%
-7,94%

-44,00%
-47,44%
-52,07%
-49,68%
-27,90%
-36,01%
-18,90%
-47,93%
-30,25%-30,25%



           

















 

CENTROS 
DE 

ACOPIO

Ventas 
Diarias 

Reales CA 
($)

Ventas 
Diarias 

Optimizadas 
($)

Resultados 
Marginales  

(Reales)

Resultados 
Marginales 

(Optimizadas)
CA1
CA2
CA3
CA4
CA5
CA6
CA7
CA8
CA9
CA10
CA11
CA12
CA13
CA14
CA15
CA16
CA17

 $  5 000 
 $10 000
 $  9 000
 $     920
 $  2 000
 $  1 656
 $  1 805
 $  1 840
 $     808
 $     705 
 $     846 
 $     752 
 $     713 

 $  4 034,99 
 $  8 786,08 
 $  6 652,53 
 $     847,52 
 $  1 841,11 
 $     960,98 
 $  1 010,77 
 $  1 181,81 
 $     424,41 
 $     337,93 
 $     425,72 
 $     542,16 
 $     455,94 

97,83%
98,24%
98,57%
89,32%
91,95%
97,48%
97,82%
98,15%
96,89%
94,85%
96,07%
88,99%
88,27%

98,04%
98,63%
98,78%
90,81%
93,27%
96,76%
98,12%
98,10%
97,27%
95,38%
96,51%
89,58%
89,07%

CA15
CA16
CA17

 $     855 
 $  1 040
 $     808 
 $11 875

 $     693,44 
 $     909,82 
 $     420,44 
 $   8 283,35 

90,18%
96,42%
96,67%
98,63%

91,10%
97,46%
97,07%
98,84%





 
  
        



 



       




 
        
       
         


    
        
        


       

   
        

     

      
         
      
         
       
        











 




           





 


 





      
       

          
          
 




 







 



         


            


          


     


         


 


 

 


