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Importance of the
Multiknapsack problem..

Critical for solving complex optimization
problems.
Improves operational efficiency in various
sectors.
Enables better resource management.



Real world applications
Logistics: Optimal loading of trucks and
containers.
Resource Allocation: Efficient budget and
manpower distribution.
Scheduling: Assigning tasks to time slots
or resources.



Mathematical formulation

Data/Parameters Decisions Objetive

Contraints



How does a simple example begin?

Item 1: weight = 20, value = 40
Item 2: weight = 30, value = 50
Item 3: weight = 40, value = 60

Max capacity per knapsack: 60 units



Metrics for a Solution to be
Considered



Construction heurístic: Highest
value first heuristic



Spirit and pseudocode

Oa->Kaj
a+1

Wj+=WOa
if Wj>>MWj-> remove Oa from Kaj and j+1

O=Object
K=Knapsack

W=Weight from knapsack
WO= Weight from object

MW= Max Weight for the napsack
j= Napsack counter
a= Object counter



Local Search Heuristic: Remove
2 items from a  Napsack to put
an item from another one

K1         K2         K3﻿

Weight= 12
Value= 35

Weight= 23
Value= 50

Weight= 10
Value= 25

Weight= 2 
Value= 15

Weight= 32
Value= 10

Weight= 17
Value= 40

Weight= 15
Value= 45

Weight= 44
Value= 30

Weight= 32
Value= 20
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Methodology Usted: First Found



Instance Generator



Experimental process

Knapsack.dat1. Instance Generator

Knaps_value.dat
Knaps_weight.dat
unused.dat
data.dat

2. Heuristic 1

Final
Solutions.

2. Local Search



FINAL
RESULTS.



Small instances



Small instances



Medium instances



Medium instances



Large instances



Large instances



CONCLUSIONS.



Conclusions

Regardless of the instance size, the final solution will always
improve unless there are resource constraints, such as time, which
prevented us from making more extensive improvements in the larger
instances. We propose conducting tests without such limitations to

achieve better results.


