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Abstract

In this paper, the mathematical model is established of the Black Scholes equation in the region
Q:0<s<w,0<t<T with a number of singular inner boundary s=s;(t), 0<t<T ,

je {0, 1,---N } , and introduce the generalized characteristic function method to be able to obtain the

exact solution of the mathematical model, and further to obtain singular boundary is exponential

aza)(T—t)
/]

function curve s i (t) =S;r€ je {0,1, --.N } It is proved that the maximum value of the exact

solution u(s,t) in the closed interval [0,s,(t)] is on the singular boundary s(t), the maximum
value in the interval [sN (t),oo) is obtained on the singular boundary s (t) In particular, consider
the mathematical model with only a singular boundary, the maximum value in the interval [O, oo) of

solution Uu(s,t) on the singular boundary s=s(t),0<t<T thatis, u(s(t),t):maxu(s,t).Thefree
0<s<w

boundary problem of IIIA and IIIB about Black Scholes equation are all solved. At the same time to

azm(T—t)

obtain exponential function curve s(t): s;e of the free boundary, and singular boundary

T-t)

2
coincides, so the curve s (t) =s.e’ o is American option implement best boundary.
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