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Fig.1 Comparison between the numerical solution and exact solution
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Tab.3 Comparison table for numerical solution and exact solution
— U/ ® a2 -~ — B s 2
AL A% T AL A T UL i VT AL A%

0 0 — 0 — 0.067 492 0.067 492 0 0.067 492 0
0.000 008 . 000 008 . 000 526 . 000 008 .000 301 | 0.072 433  0.072 433 0 0.072 433 0
0.000 061 . 000 061 . 000 074 . 000 061 .000 154 | 0.077 271  0.077 271 0 0.077 271 0
0.000 203 . 000 203 . 000 011 . 000 203 .000 003 || 0.081 947  0.081 947 0 0. 081 947 0
0. 000 471 . 000 773 . 641 351 . 000 471 .000 011 || 0.086 400  0.086 657 .002 970 0.086 477  0.000 892
0. 000 900 . 009 932 . 036 018 . 000 923 . 025 500 || 0.090 565 0.090 565 .000 001  0.090 565 0
0.001 521 . 000 152 . 899 829 .001 521 . 000 004 || 0.094 372  0.094 372 0 0.094 372 0
0.002 360 . 002 360 . 000 004 . 002 360 . 000 001 0.097 749 0.097 746 . 000 031 0.097 749 0
0.003 441 . 003 441 0 . 003 441 .000 002 | 0.100 618 0.100 619 . 000 007 0.100 618 0
0.004 782 . 004 783 . 000 204 . 004 782 .000 002 | 0.102 900  0.102 126 .007 525 0.102 951  0.000 495
0.006 400 . 006 492 . 014 321 . 006 451 .007 960 | 0.104 509  0.104 555 .000 432 0.104 509 0
0.008 305 . 008 305 . 000 001 . 008 305 .000 001 | 0.105 358  0.105 357 .000 016  0.105 358 0
0.010 506 .010 532 . 002 491 . 010 506 .000 001 || 0.105 354 0.105 386 . 000 298 0.105 354 0
0.013 006 . 013 006 0 . 013 006 0 0.104 401  0.104 423 . 000 208 0.104 401 0
0. 015 805 . 015 805 0 . 015 805 0 0.102 400  0.108 866 .063 141 0.102 400 0
0.018 900 . 018 324 . 030 469 . 018 900 000 001 || 0.099 246  0.099 257 . 000 105 0.099 246 0
0.022 282 . 022 282 0 . 022 282 0 0.094 833  0.094 823 . 000 098  0.094 833 0
0.025 941 . 025 941 0 . 025 941 0 0.089 048  0.089 048 0 0. 089 048 0
0.029 860 . 029 860 0 . 029 860 0 0.081 777  0.081 777 0 0.081 777 0
0.034 021 . 034 020 . 000 012 . 034 021 0 0.072 900  0.076 566 .050 290 0.072 924 0.000 324
0.038 400 . 038 320 .002 073 . 038 482 002 134 || 0.062 295 0.062 653 .005 753 0.062 295 0
0.042 971 . 042 971 0 . 042 971 0 0.049 835  0.049 567 . 005 387  0.049 835 0
0.047 703 . 047 703 0 . 047 703 0 0.035 389  0.035 389 0 0. 035 389 0
0.052 561 . 052 561 . 000 003 052 561 0 0.018 824  0.015 646 . 168 838 0.018 824 0
0.057 508 . 057 598 .001 576 057 508 0 0 0 — 0 —
0.062 500 . 062 403 . 001 547 062 582 . 001 308
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A Weighted Implicit Difference Scheme for Multi-Term Time Fractional

Advection-Diffusion Equation with Two-Sided Space Fractional Derivatives

WU Chun', LIU Dongbing’
(1. College of Mathematics Sciences, Chongqing Normal University, Chongging 401331
2. College of Mathematics and Computer, Panzhihua University, Panzhihua Sichuan 617000, China)

Abstract: A kind of multiple-time two-sided space fractional advection-diffusion equation is considered. Based on the shifted
Griinwald-Letnikov formula, the spatial fractional order derivatives in the equations are approximated by the weighted average finite
difference method, energy estimation is used, mathematical induction and numerical examples are used to illustrate the reliability
and validity of the proposed difference format. A weighted implicit finite difference format, the stability of the difference format,
and the convergence of the difference format are achieved. By comparing the numerical and exact solutions of the example equation,
the theoretical results are verified.

Keywords: fractional advection diffusion equation; space fractional derivative; weighted implicit scheme; convergence; stability;

finite difference method
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