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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.




1 number of items

x;j:1ifitem 1 is placed in knapsack j, O otherwise Tm. )

e number of knapsacks i Lij

Laj=1 £a1=1 Ui

w;: weight of item 2
v;: value of item 2

¢;: capacity of knapsack ]




How does a simple example begin?

e Item 1: weight = 20, value = 40
e ltem 2: weig ht — 30, value = 50 e Max capacity per knapsack: 60 units
e Item 3: welght = 40, value = 60
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Weight= 15
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Weight= 17
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Objective Function
Global
Maximum

Local
Maximum

State space

A one-dimensional state-space landscape in which elevation
corresponds to the objective function



Methodology Usted: First Found




Instance Generator

quantity of objects: 10006000

minimum for the value's range: 100
maximum for the value's range: 300
minimum for the weight's range: 50

maximum for the weight's range: 250
quantity of knapsacks: 5000
il




Experimental process

1. Instance Generator

2. Heuristic 1

2. Local Search

1 1

Knapsack .dat

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

Final
Solutions.



RESULTS.
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Final total value before and after the Relative improvement after local
local search (small sefs) search (small sets)
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Sample Final Combined Valui Execufion's fime Sample Final Combined Value Executlion's ime Absolute improvement Relalive improvement
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17200000
17100000
17000000
16900000
16800000
16700000
16600000

Final total value before and after the
local search (medium sefts).

2 3 4 5 6 7 8 210111213 1415161718 19 20

sl PBefore ==l After

’
S

Realitve improvement after local
search (medium sets).
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Sample Final Combined Valui Execulion's fime Sample Final Combined ValuiExecution's ime* Absolute improvemer Relalive improvemeni
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Final total value before and after the
local search (large sets)
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CONCLUSIONS. ~



Average of relative improvement per
category

1.1377%
1.0496%

0. 1185%

Small Medium Large




