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Abstract： 

This talk is divided into two parts. 

The first part is about convergence analysis of parareal algorithm 

based on Milstein scheme for SDEs. A two-leveltemporal 

parallelizable algorithm is proposed, in which the Milstein scheme is 

taken as the coarse propagator and the exact solution as the fine 

propagator. Convergence of the parareal algorithm is proved 

superlinearly in the sense of mean square, and is achieved high 

precision in few iterations. Numerical experiments are dedicated to 

illustrate the best choice of the iteration number for the proposed 

parareal algorithm for the linear and nonlinear model. 

The second part is the numerical analysis of parareal 

algorithm  based on stochastic-$\theta$  scheme for SDEs.We 

present a fast and precise numerical scheme for approximation of 

stochastic differential equations. The main idea is by using parareal 

algorithm, which both the coarse operator $\G$ and fine operator 

$\F$  are taken stochastic-$\theta$ scheme. We prove the 

convergence of parareal algorithm in the sense of mean square. 

Numerical examples are shown to verify the best choice of iteration 

number $k$, as well as the convergence order. 
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