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Two- sided Search Game Based on Discrete Model
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Abstract: A two- sided search, where the target makes every effort to evade searchers' detection, can be regarded as a two- person
zero- sum game. The game is formulated with consideration of search costs on both players and detection probabilities of cells.
Based on a discrete model, a solution to this two- sided search game is proposed. The equilibrium of both players is analyzed after
the simulation.
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Table 1 Two- sided search results of equal
detection probability

F(1, n) Sy F(2, n) S, F(3, n) S3
n=1 1.0000 0.3333 1.0000 0.3333 1.0000 0.3333
n=2 2.0000 0.3333 2.0000 0.3333 2.0000 0.3333
n=3 3.0000 0.3295 3.0000 0.3409 3.0000 0.3295

n=4 40000 03252 38667 0.3495 4.0000 0.3252
n= 49000 03260 45591 03481 49000 0.326 0
n=6 55059 03266 51564 0.3469 55059 0.3266
n=7 59485 03270 56004 03461 59485 0.3270
n=8 6.2737 03272 59268 03456 6.2737 0.327 2
n=9 65127 03274 6.1666 0.3452 6.5127 0.327 4
n=10 6.6882 0.3275 6.3427 0.3450 6.688 2 0.327 5
0.100 5, 0.288 8, 0.610 7
1, 2,3 , 6
0.346 9 2,
) P=[P, P, Pi=
[0.8 0.9 0.], 3
; 10 2

Table 2 Two- sided search results of unequal
detection probability

F(1, n) Sy F(2, n) Sy F(3, n) Ss
n=1 1.0000 01698 1.0000 0.1509 1.0000 0.679 2
n=2 2.0000 0.1698 2.0000 0.1509 2.0000 0.679 2
n=3 3.0000 0.1698 3.0000 0.1509 3.0000 0.679 2

n=4 40000 0.1686 4.0000 0.1499 4.000 0 0.681 6
n=5 50000 0.1655 50000 0.1471 49472 0.6875
n=6 6.0000 0.1616 6.0000 0.1456 5.776 7 0.692 8
n=7 7.0000 0.1571 6.9052 0.1468 6.5302 0.696 0
n=8 80000 01536 7.6103 0.1479 7.2246 0.698 6
n=9 89363 0.1544 82506 0.1480 7.8585 0.697 5
n=10 95291 0.1553 8.836 2 0.1482 84391 0.696 5
: 2
3
2
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