1799 lwol 5 kg F 0,los oV 0,50 « K> (55b doliladgo

oy )b 18l 50 )b
AARRVARFARY AR RVARVAYA

oW Ol (b G Al Jo (6l wo gy SO
o )93l 3 eolasiwl b S 55Tyl (sl culw cdilas ol

S50l g Shigel g3
' 6390l alsl,
RV

2 (o2 p=len 9 (90) @le G SulSal 05850 (63L SG lie 5o
5 Pl Colo o4 adlex suo)s prlee & Sloj w09l (oo w85l
4 03,ly caml (alS Bus b adlae wel bL3) slo ol 4 &)l 5 e
G4y b ol Ol 5l gg oot g de Ol b Gl Jlss
$lp hwgs ol Jae SGoojls W Gaass ol el il Codgasme
O alols aol381 T Buas aS ams @l ol lpgos b e (g5le aige
o a5 (rlass Joo 4y az i b aSiT s ool Sl el g ol
Sl 3 s SNP Liles 05,5 55 ollss &g b oS alles oSG
5 shisel wiysSl el ) alE oSy cle, S5l ol Ul
ST L g gl sl o el ool sslitul 1aS0ls (g5 9 550k
5 Jao JolS gyt 4 Al Sy 5 S8 olie o 5008 (sl g

ol 0als a1 5 golpiinn o o, 6N

ool cblas a5, aeliy (il b e gualS sWoilg
S5k 5 U3l

i S ogslS” A0S olSils cayly ple o0Siiils (el 5 b, 09,5 ozl |



1199 bl 5 lgy F o)l F 0,50 o Koo (b doliladps 147

A new method for solving military equipment location
problem to protect strategic sites using teaching
learning based optimization
Khanduzi R.!

ABSTRACT

In this paper, a two-player Stackelberg game between the defender
(leader) and attacker (follower) is considered , when the attacker tries
to attack a strategic site and damage to communication paths , the
defender aims to reduce the damage caused by the goal of locating the
optimal number and the best type of military equipment due to
resource constraints. This research attempts to present a bi-level
mathematical model to optimize the location of military equipment,
which aims to increase the distance between the attacker and the
strategic site. Considering the bi-level model and because the military
equipment location problem is in a class of NP-hard problems, a
metaheuristic hybrid approach based on teaching-learning based
optimization and dijkstra method is used. At the end of the research,
with the help of large-scale numerical examples of the problem, the
full description of the model and the proposed solution algorithm has
been discussed.

KeYwoRDS: Defensive location, Bi level programming, Protection,
Teaching and learning algorithm

' Department of mathematics and statistics, Faculty of science, Gonbad Kavous
Uiniversity, Golestan, Iran
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