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Abstract

In this paper, we study the problem of determining the optimal implementation boundary of multi-
asset option, and establish a mathematical model of multidimensional Black-Scholes equation with
singular inner boundary function vector s=s(t)= (51 (t),-. 5, (t)) ,0<t<T. In multi-dimension re-

gion Q= {(s,t) [seR!te(0,T )} , the option price function is an unknown function. The exact solu-

tion u (s,t) of the mathematical model is obtained by using the matrix theory and the generalized
characteristic function method. And the exponential function vector expression of the singular inner
boundary is obtained (sl (t),s (t)) :(Sle‘”l(m),---,gme"’m(m)). It is demonstrated that: when any

m

te(0,T), the maximum value maxu(s,t) of the solution u(st) of the regionR]':0< s; <, j=1--,m

seRT

is obtained on the singular boundary, namely u(s(t),t)=maxu(s,t). The free boundary problem A
seR

and free boundary problem B of Black-Scholes equation are solved. The free boundary of problem A
and B is expressed by the function vectorR :0<s; <, j = (s1 (t), s, (t)) = (Sle’”l(H),---,Sme”m(H) )1, e m.
The free boundary of the problem A and problem B coincides with the singular inner boundary.
So the vector expression of the exponential function is the best implementation of the boundary.

The exponential function vector (sl(t),m,s (t)):(.91e"’l(T't),~--,l9me‘”’“(T't)) satisfies the condition

ds, (t
0 = 1 ds (1)
sc(t) dt
formula shows that ©, is only determined by all the parameters appearing in the multidimensional
Black-Scholes equation.

m

k i
,k=1---m; and @, is calculated by wk:Zbkj {%+Z[%am+qn—r)cm}; the
j=1 n=1
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