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Abstract

Abstract

The time fractional Black-Scholes equation is playing increasingly important role in
option pricing nowadays. In this paper we investigate the numerical solution of this equa-
tion, and propose and analyze two different methods for it. The first proposed method
combines a finite difference scheme in time and spectral method in space; while the sec-
ond one makes use of spectral approximation in both time and space directions. By
establising a variational formulation in both time and space directions based on suitable
Sobolev spaces, we prove the well-posedness of the associated weak problem. We carry
out error analysis for the both methods, and optimal error estimates are provided. Some
implementation details are also given, together with suitable basis functions for the spec-
tral approximations. Finally, a number of numerical examples are provided to verify the

theoretical claims.

Key words: time fractional Black-Scholes equation; Weighted Sobolev space; finite dif-

ference; time-space spectral method; Laguerre function; error analysis
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