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ENO-1LF (4),
my = Ay F(U])‘l' ah: @', my = A F(@)+ aA Uf’
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azz_[ 12 o Mt A%t }
3 %
aGa(yU}_ L0 gy”] a8 a— ]+ o(Ax®, AyY) . (6)
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1 1 G(U, L o
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A = - LA( U)
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1 Lax [16-11]
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v= || F(O)= | @lrp | E= B Lol
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p(u,p)
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2 1:3  Rayleigh-Taylor
Rayleigh-Taylor ,
L1611]
k=4d=2 |, (1) (2) F(U=fy(U G(U = fo(U)

U= (0, @, E)" = (u, uz, us, us)',
F(U) = (Pu, Q&+ p, Aw, u(E+ p))" =
(w2, u%ufl+ Y , u2u3u]1, urul 1(u4+ Y ))T,
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g=(0- @0 - @Bu,
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20 20
18 ENO 18 ENO
16 16
14 14
12 12
y 10 y 10
8 8
6 6
4 4
2 2
0 ! . L ) i 0t ) ) L .
35 40 45 50 55 35 40 45 S0
X X
(¢)t= 0.5 (=105
4 1 100 Rayleigh Taylor
2
t
0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 L5

ENO(L3) (-018) (-0.13) (-0.48) (-003) (-0.04 (-0.12) (-0.18) (=0.19 (- 0.74) (- 0.32)
MCENO(L 3 (- 027) (-0.14) (-0.6) (-002) (-0.449 (-0.51) (- 0.58) (-0.30 (- 0.70) (- 0.95)

ENO(1 100) 0.45 0.67 0.38 0.33 0.52 0.43 1.61 1.67 3.03 5.03
MCENO( I 100) 0. 48 0.54 0.47 0.25 0.73 0.43 0.80 1. 85 2.64 6.30
3 CPU ((a) MCENO, (b) 3WENO, (c¢) 5WENO )
P=15
3 At T CPU t/s

X, X,

0.5 82149x 1074 548 260 161 0. 48 0.523

1.0 8 148 7x 1074 1219 577 484 0. 440 0. 581

@ 1.5 7.946 4x 1074 1 836 870 828 0.379 0. 666
2.0 6.848 9% 1074 2 511 1202716 0. 300 0.763

0.5 8.28 6% 1074 605 461 409 0. 481 0.54

1.0 8284 7x 10-4 1 208 931 508 0. 443 0.571

o 1.5 7.9273x 1074 1 818 1 404 7719 0.38 0. 646
2.0 7.2161x 1074 2 484 1 926 580 0.3334 0. 709
0.5 8248 4x 1074 Q07 1 014 741 0.478 3 0.5272

1.0 8 244 4x 1074 1213 2032719 0.428 4 0.58 1

( 1.5 7.886 5% 1074 1 86 305979 0.3585 0.672
2.0 6.7258x 1074 2 513 4 216 48 0.2747 0.764 7

4 WENO WENO

L3 RT MCENO, WENO WENO

5 , . ,t=20 MCENO
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4
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Third-Order Modified Coefficient Scheme Based on the
Essentially Nor- Oscillatory Scheme

LI Mingjun, YANG Yuyue, SHU Shi
(School of Mathematics and Computational Scien ce,

Xiangan University , Xiangan, Hunan 411105, P. R. China)

Abstract: A third-order numerical scheme was presented for approximating solutions of nulti dimen-
sional hyperbolic conservation laws only using the modified coefficients of essentialy nor osdllatory
(MCENO) scheme without inareasing the base points during the construction of the scheme. The con-
struction process of scheme shows that the modified coefficient approach preserves the favourable
properties inherent in the original essentially nor osdllatory ( ENO) scheme for its essentially non-os-
cillation, total variation bounded (TVB) etc. The new scheme improves the accuracy by one order
compared to the original one. Furthermore, the MCENO scheme was applied to simulate twe dimen-
sional Rayleigh- Taylor ( RT) instability with densities I 3 and 1: 100 and solve the Lax shodewave
tube numerically. It is also noted that the ratio of CPU times used implementing the MCENO, the
third- order ENO and fifth- order weighed ENO (WENO) schemesis 0.62 1. 2. 19. These indicate that
the MCENO scheme improves the accuracy in smooth regions and has higher accuracy and better effi-
ciency compared with the original ENO scheme.

Key words: essentially non-oscillatory scheme; modified coefficient scheme; the Lax shode wave
tube; Rayleigh-Taylor instability



