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The probability expressions of first exit for Brownian motions
at prescribed boundary parts of regions
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Abstract; Brownian motion plays a very important role in both stochastic process and Schramm Loewner
Evolution (SLE). Firstly, by using the properties of Brownian motions, it is derived that the probability
expressions of Brownian motion exiting first at prescribed boundary parts of regions. The correctness of the
obtained results is verified by numerical simulations. Secondly, the relationship between harmonic meas-
ure and probability of Brownian motion exiting first a simply connected domain at the specified boundary
is discussed. The probability formulas of the former are derived by using the results of the latter. In addi-
tion, some other related results are obtained.
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Table 1 The simulation and theoretical probabilities of B exiting first B_ at the boundary 9_

R AR bR I 5 LN e S s AR bR RERME 2 FRIB AR
(0.10,0.90) 0.93 0.94 ( -0.88,0.08) 0.41 0.40
( -0.43,0.83) 0.95 0.95 (0.16,0.68) 0.77 0.77
(0.16,0.69) 0.78 0.78 (-0.2,0.85) 0.91 0.91
( -0.41,0.45) 0.61 0.61 (0.25,0.67) 0.77 0.78
(0.019,0.31) 0.39 0.38 (0.80,0.065) 0.23 0.22
( -0.73,0.57) 0.92 0.92 (0.13,0.15) 0.20 0.19
( -0.056,0.67) 0.74 0.75 (0.69,0.52) 0.85 0.85
( -0.79,0.47) 0.89 0.90 ( -=0.059,0.24) 0.31 0.30
( -0.74,0.49) 0.86 0.86 (0.76,0.057) 0.18 0.17
(0.11,0.62) 0.72 0.71 ( -0.48,0.57) 0.76 0.76
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