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Tab.1 The maximum error and convergence rate for different 4 for Problem 1

SCHRL3TRE R SCHRC6 T4 58 RIS TR A KR 5L
hoORKMMIRZE  WMH  BAMRRZE M RAMAMIEE  KSH  RAGXRZE  HH
1/20 2.30e—06 2. 14e—06 7.48e—06 1. 26e—07
1/40 1. 44e—07 4. 00 1.59e—07 3.75 2.90e—07 4. 69 1.03e—09 6.93
1/80 9.00e—09 4. 00 1. 28e—08 3.63 1. 24e—08 4.55 8. 25e—12 6. 96
1/160 5.62e—10 4. 00 3.75e—09 1.77 5.93e—10 4. 39 3.05e—13 4.76
1/320 3.52e—11 4. 00 3.24e—09 0.21 3.13e—11 4. 24 6.83e—13
1/640 2.22e—12 3.99 3.21le—09 0.01 1.47e—12 4. 41 1.21e—12
%2 W82 ERARESK L TS K BHHRE UK
Tab. 2 The maximum error and convergence rate for different 2 for Problem 2
SO TR SCHRL6 T2 SCHRCST# 5t RS 5t
b ORKMMIRE  WME  BRARRZE M RAMARE RSB RAEXIRZE
1/20 8.04e—06 2.58e—06 1. 94e—06 4.67¢—08
1/40 5.03e—07 4. 00 1.53e—07 4. 06 1. 46e—07 3.73 3. 86e—10 6.92
1/80 3. 14e—08 4. 00 8.59e—09 4.15 9.55e—09 3.93 5.53e—12 6.13
1/160 1.96e—09 4. 00 3.30e—09 1. 38 6.04e—10 3.98 1.42e—12 1. 96
1/320 1.23e—10 3.99 3.37¢—09 0.03 3.76e—11 4.01 4.2le—13 1.75
1/640 7.70e—12 4. 00 3.33e—09 0.02 1.8le—12 4. 38 9. 25e—13
FE 3 e Ll e M (1 ey = (), 0= 21, f(2) =7 sin(72) + yer cos (ya) — 297" |

dx* dx
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Tab.3 The maximum error and convergence rate at p=1,y=5 for different 2 for Problem 3

SCHRE3 TH SCHRLE THs X SCHRES TH 58 A3
h BeRAxiRE WS BOREXRZE WS BeR4XTIRZE S WS BOREXTIRZE S WS
1/20 2.02e—05 1. 38e—05 5.56e—05 2.47e—06
1/40 1. 26e—06 4.00 7.79e—07 4.15 1. 99e—06 4. 80 2.38e—08 6. 70
1/80 7.89e—08 4.00 4.98e—08 3.97 6. 54e—08 4.93 2.00e—10 6. 89
1/160  4.93e—09 4.00 4.94e—09 3.33 2.72e—09 4.59 1. 60e—12 6. 97
1/320  3.08e—10 4.00 2.36e—09 1.07 1. 43e—10 4.25 9. 96e—14 4.01

1/640 1.92e—11 4. 00 2.22e—09 0.09 8.05e—12 4.15 3.77e—13
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Tab. 4 The maximum error and convergence rate at p=5,y=1 for different 4 for Problem 3

SCHRES TH 2 SCHRLG TH X SCHRE8 4% X AR 3CHE K
h RAXRE W BeOR#EXTIRZE S W BeOR#EXTIRZE S B BeR#EXTIRZE WY
1/20 4.07¢—08 3.40e—09 1. 95¢—08 2.40e—08
1/40 2. 46e—09 4.05 1. 03e—09 172 6. 46e—10 4.92 2.8le—10 6. 42
1/80 1.52e—10 4.02 4.90e—10 1.07 2.08e—11 4.96 5.43e—12 5. 69
1/160  9.48e—12 4.00 4. 14e—10 0. 24 6.59¢—13 4.98 1.20e—13 5.50
1/320  6.1le—13 3. 96 3.98e—10 0. 06 9.07e—14 2. 86 2.65¢—13
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() B AS BE L (H 24 e B/NEF T e = 0. 01,0. 001, 5471 5 F 45 22 19 I k& B A4 7T 35 31 — Bk BE

x5 He=1H,. QB4 ELRBAMNEHE NT F6 He=0.1H.@FL4ERERNEHENT
B B K 26 3T iR 2= F0 T 8 o B B K 28 X iR 2 F0 I S
Tab.5 The maximum error and convergence rate at Tab.6 The maximum error and convergence rate at
e=1 for different N for Problem 4 e=0. 1 for different N for Problem 4
L 22 5 X A AR . L 22 50 X A A%
RRAXRZE WSl mORgEXFiRE WSt CORKMRRYE B RRATIRZE K
8 1.31e—02 4.94e—05 8 5.17e—02 9.76e—03
16 3. 26e—03 2.00 5.78e—07 6. 42 16 1. 11e—02 2.22 3.69e—04 4.73
32 8.16e—04 2. 00 4.86e—09 6. 89 32 2.84e—03 1.97 6. 74e—06 5.77
64 2.04e—04 2.00 3.8le—11 7.00 64 7.05e—04 2.00 8. 18e—08 6. 36
RT ABEAH =001 B . EXRMEHNT FO BA4LHe=0.001 Bt EREMBEH N T
B B K 48 3 1R 2= F0 05 S5 B B B K 48 X iR 2= 0 0 65 By
Tab.7 The maximum error and convergence rate at Tab.8 The maximum error and convergence rate at
¢=0. 01 for different N for Problem 4 ¢=0.001 for different N for Problem 4
b ZE R A 3% N e 2250 # 5X A SCH%
BKMARE  WHH RAGIHRE WS BARMBRE WYl BABMRE KR
o4 8. 68c— 02 5 290—02 512 1.30e—01 1. 40 4.71e—02
1024 3.28e—02 1. 99 3.40e—03 3.79
128 1 9beoz o f1Temo0s -2 2048 7.50e—03 2.13 9. 45¢—05 5.17
256 4.69e703 207 2.99e705 5.50 4096 1.84e—03  2.03  1.45e—06  6.03
512 1.17e—03 2.00 3. 49e—07 6.21 8192 4.57e—04 2.01 1. 60e—08 6. 50
4 8Eig
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High-Order Blended Compact Difference Scheme for
Solving the Elliptic Equation with Two-Point Boundary Value

MA Tingfu, GE Yongbin
(College of Mathematics and Statistics, Ningxia University, Yinchuan 750021, China)

Abstract: [ Purposes]A sixth-order blended compact difference scheme is developed for solving a dimensional elliptic equation with
two-point boundary value. [ Methods |With the help of the Talyor series and the combined compact difference scheme, the proposed
scheme, where transport variable, its first-order and second-order derivatives are considered as the unknowns, combines the virtues
of compact discretization and sixth-order combined compact difference (CCD) scheme for spatial derivatives. Namely, the present
BCD6 scheme uses the fixed relation between functions and derivatives, original equation by which the higher-order derivative items
produced in the Taylor series expansion are replaced as well as the sixth-order CCD scheme of the first-order and second-order deriv-
atives. The sixth-order scheme requires only three grid points, same with the fourth-order scheme, so the linear systems can be ef-
fectively solved by the Thomas algorithm. [Findings]The distinguishing feature of the present method is that the methodologies of
explicit compact difference and implicit compact difference are blended together. The algorithm based on the new methods is simple,
which can be easily implemented in any programming language and can be well extended to the high dimensional problem. [Conclu-
sions |Finally, the presented methods are applied to four test problems with exact solution, and the accuracy and dependability of the
present BCD6 scheme are verified by numerical results.

Keywords: elliptic equation; two-point boundary value problem; blended type; compact difference scheme; high-order accuracy
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