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Objective: The allocation of limited resources in the military
field is an important challenge that seeks to maximize or
minimize. Game theory is used to define resources in terms of
conflict and definitions. One of the game theory research issues
is Blato's Syringe game, which aims to allocate strategic
resources.

Methodology: In this game, two players are given limited
resources on a fixed number of battlefields, without knowledge
of the opponent's decisions. In this article, this issue is solved
by examining the genetic algorithm, which is a meta-heuristic
algorithm.

Findings: On the other hand, by introducing the brute-force
algorithm and solving all situations, a comparison has been
made with the genetic algorithm in terms of execution time and
optimality of resource allocation. According to the concluded
data, the genetic algorithm works in this problem in 47% of the
time similar to the brute-force algorithm and in 42% of the time
it works better.

Conclusion: Using the Python programming language and the
Django software framework, the Colonel Blato game simulator
has been designed and implemented on the web platform,
which includes user management pages, game creation, game
list and game guide. This simulator has the ability to create
problems and choose an opponent as another user, random
allocation and genetic algorithm.
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Colonel Blotto

Divide your troops among the battlefields. The computer will do the same using a randomized algorithm. Whoever has the more troops at a
battlefield will win that battlefield. Whoever wins the most battlefields will win the game.

Parameters
Battlefields: 3|5 7|9 1
The computer gets 100 troops. 50 100 150 200
You get:
Your army
Battlefield 1 B. 12 B 13 Troops Left
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function MUTATE (chromosome)
if random() < MUTATION _PROBABILITY then
random_index 1 + random.randint(0,chromosome length — 1)
random__index 2 + random.randint(0, chromosome _length — 1)
while random_index 1 == random index 2 do
random_index 2 + random.randint(0, chromosome__length — 1)
end while
swap(chromosome[random_index 1], chromosome[random _index_ 2])
end if
end function
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i: function RUN

2 while generation < MAX ITERATION do

3 population.sort(key = fitness,reverse = True)
L if fitness(population[0]) > best_ fitness then
; best < population|0]

5 best_ fitness < fitness(population|0])

T end if

3 for i + Oto|len(population)/2| do

) parentl + population|0]

) parent2 < population|[1]

Lt childl, child2 «+ crossover(parentl, parent2)
2 mutate(childl)

3 mutate(child2)

L children.append(childl)

5 children.append(child2)

5 end for

T population < children

3 generation < generation + 1

) end while

) return best

i: end function
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function SELECT(number)
wheel + make_wheel()
step ¢ 1.0/number
parents <+ ||
r < random()
parents.append (binary _search(wheel, r))
while len(parents) < number do
T 1+ step
if r > 1 then
r =1 module 1
end if
parents.append (binary _search(wheel, r))
end while
return parents
nd function
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function GET _wins(all combination)
for iin all combination do
wins < 0
for j in all_combination do
if is_first win(i, j) then
wins < wins + 1
end if
if wins in results then
results[wins|.append (i)
else
results[wins| « [¢]
end if
end for
end for
return max(results)
:nd function
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