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Abstract

The mixed finite volume element method for the regularized long wave Burgers equation is de-
veloped and studied. By introducing a transfer operator which maps the trial function space into
the test function space, the semi-discrete and linear backward Euler fully discrete mixed finite
volume element schemes are constructed. Stability analysis for semi-discrete scheme is given, the
existence and uniqueness of the solutions are proved, and optimal error estimates for these
schemes are obtained. Finally, numerical experiments are given to verify the theoretical results
and the effectiveness of the proposed schemes.
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ARICHIL T IER K Burgers T RRHITEGH RIBRTLTTE. 5IAEBHTIE AR R P02 7 B AR K R
Fo e, WIE T FEBMKE A5 Euler 2 B ENR A A RAARTTR R, IEY] T AR Bus SAR I A EME—
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1. 5]
AL R R IE WK Burgers 7 42

(a) u +ou, +Suu, —au, — Bu,, =0,(xt)eQxT,
(b) u(a,t)=u(b,t)=0,teT, (1)
(c) u(x,0)=uy(x),xeQ,

Hha=(ab), I'=(0T], 0<T<w, Z¥a,s g MoR4EEMEFE. oflp3 M NFER RO B HL
FH uy(x) NEERIVIIRR L

RLW-Burgers J7#£(1) X%y Benjamin-Bona-Mahony-Burgers /772, A&7 A RN —au,, 1 IE K
Jie, XRECAY T RRAE AR B ) B b A G T AL I, SRAR LR IR 7R B T
(AN, SCRR[L]R) A A& 0 el e e i) AR, 193] 7 RLW-Burgers 77 FEENTIE, SCER[21EH—K &S5
1) G RIERE] T Z MR BOY N AT . X ST i R AR IR T HIME 2 T ), BRI AL
T REVEE VT AR AR B R . SCHR[3]WFFT T RLW-Burgers 7 F2 A BRZE 707%, 4 T RSl An
FaEMEHT. SCHR[ATMIIE T RLW-Burgers 77 T2 H-Galerkin VB & A TR ICH N, 20 T F B 8O 4 B ik
B B iR Z A, A B BE S E B . SCHR[5108 AR 2 R BOE BUE SRR T e
Benjamin-Bona-Mahony-Burgers J5 1%

TRA A BRARFR T I NN IR G AT T, 572 B Russel 78 SCHR[6] SR g e A 5] in) i £
o Bl S SCHR[7] [8]3 i £ (B SE IR IR U % 7 VA AT AT . Chou 55 ALESCHR[9] [10]H 43 7l E = F & A Al
TR 73R, AT RACHT Raviart-Thomas 7 FR o3 [BI/E iR s B S 6], #4031 ARIE 75 FR VR & A
FRARFA O RIF L T SR ARB R ZE AT 27 EAU AT DA A A BRAZAR 70 77 125 1 161 458 12 ] B SR g 22 A
[F e, T HE nT DLORRE S Le B i (1) SR s AR, BRI v B B H DURAR 2 T IR K ey Ak
&, CABRKM —Fribl AR R[], IENHB T FE[12]. #PJ7#2[13] [14]. FHJE sine-Gordon
FRE[15) B TR . A TR T RLW-Burgers J7 R (1) FKITR &4 IRAKFR T 51, M T 2 B BRI 2k
YL f5 Euler 2B HUR &A BRAATUTH I, 450 7 38 7t i i B BB IR 1 70 k.

AR T : 5 2797, SHREGARTER, FHFIINTBEFE 1 EBUREGH RAEK
BUeHs R 28 3 74, 4 TR T — Lotk BT, JFas 2 S iors UM 10 A7 28 ME— PEANAS E 1 DL AR 22
flitts 55 4 795, M3 1AM 5 Euler 2 BSHR 2, 4 H 1 4 B H0bs UM IO A AE ME— PR AR B iR 22 4 7
H5 T, 4 T EUER IR ZOTE A RN . AR SCERIR S T BT K C #8252 (R RS 2245 h A [E]
BIHUP K At TE R I IEE L.

2. ¥ BB AAREFRATHER

SRR (1) =ou+ S F(U)-au, — A, JEM F(u)=ut, TR DB RS S 4 F i

][l
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YN
(a) u +p,=0,(xt)eQxT,
(b) p:au+gf(u) U, — Buy, (X,t) e QxT, )
(c) u(a,t)=u(b,t)=0,teT,
(d) u(x,0)=u,(x), xeQ.
A RLIR A A TR R {u(t), p(t)} e Hg (Q)x X(Q), {73
(@) (V)= (v p) =0, WV e Hg (Q),
(b) (p.a)=o(u,a)+e(uya)+B(uq.q) = gU(WM)quf@n, (3)
(¢) u(x0)=uy(x), xe2

LR AT X 15 C3 = [a,b] £ H LA T 57 AMUSIA IR 140 @ =X < X <X, << Xy =b o 02 {65 P
HIZP N a=% <Xy <Xgp <o <Xy gy <Xy =00 HH X, =(% +%,,)/2,(0<i <N -1) o UG RIS ] 2
T, ={A =[X%u]si=0L-N-1} . ith =x,-x%, h= max b BT, I EH S, AR R M a
3 2ah, (=00 N-1). & A =[%X ] A =Xy X ]s A =[Xuo X (=12 N=1),
WX EFI N, = (A1 =00 N o SEFHINT,, SIABIEAI Ho, x L, IERIREHEE T, b

How ={@, e H3 (Q): @, R (A),VAET, |, L, ={v, e ' (Q):v,|, € B (A), YAET, }.
iﬂ@jﬂzmﬂ—@ﬁuAmwgmN—@ﬁ%%ﬁ@ﬁ?mH%ﬁg%%,ﬁ¢¢%ﬁ&%ﬁ
ZWEOLSCHR[12]), gz, RS A FIRFE R £
ESUEBHT 7, Hyy = L2(Q) I F

B
V@ :th(xi)ZAi*' Va, € Hy,.

WA 1y = 7,0 (=020 N =1) o ERERBRHEIY, = R(,) 9 7, IR ARG T (@)F1(0) 772
ﬁ%fﬁ%wﬂﬁﬁbwﬁiﬁﬁ&ﬁ,ﬁﬁ

(a) L\*utdx+ P(Xuyart) - p(xH/2 t)=0, tel, (1<i<N-1),

4)
(b)'[ (p—ou+au, +pu,) J' f(u)dx, tel, (0<i<N-1).
FIHERHE Ty, » oTLAE@) &S R R HREA:
(@) (u + Py 7V, ) =0, Vv, € Hy,
) ®)
(b) (p—au+aux+ﬂuxt,qh)=5(f(u),qh), va, €L,
ERE
(Pes70Vn) ZI PV (% dX levh( )( (|+1/2)_p(xifl/z))dxzb(Vth-p)- (6)

R E AT D (7, Ay ) == (Vies O ), YV, € Hop, VG, € Ly > FFTZ 30(5) T UG 214 B HUR & A IR R
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HE %

TohE Zk{ W (1), p ()}e Hoyyx L, 1818
(@) (U o1V, )= (Vigs P ) =0, WV, € Hyy,
o
( ) (ph qh) (uh1qh)+a(uhx’qh)+ﬂ(uhxt’qh)=E(f(uh)vqh)v va, € Ly, (7
(¢) u,(0) =7y,
Hrp 7 RMREBEH T, Bk OIS 375,
3. ¥EHRESARAARTEAMREMT
N AT REM T, BRAHIEBE T, MR
I 31[12]: TRET y, 2A K, HWFHL
||;/ha)h|| < \/§||a)h||, Va, €Hy,. (8)
GI# 32 [12]: ITRET y, WA FRIE, EIF
(@0 7V ) = (7004, Vi), YV, @, € Hoy. 9)
53 3.3 [12]: ITBHET », W2 FIRIEENE
3
(7ha)h,a)h)2—||a)h||2, Va, € Hy,. (10)
FI¥ 3.4 [12]: W | RIEEHE T, WIEBET y, WL TR
"(I )/h a)h||<\/—h|a)h| Va, € Hy,. (11)
|(Vh!(| 7h)a’h)| \/—h|ph| ”a)h” VPy: @y € Hop. (12)
NG MR E T 7, 1 Ho (Q) > Hy, » 2
(0-mo), %) =0, 9y, e L, Hrh w e H (Q). (13)
FR SN 2 IEZREH TR, 1 2(Q) > Ly, W2
(p—Ru.v,) =0, VVhEthﬁ\:EP(/’ELZ(Q)' (14)
fSCR[16] [17]7 040, Xti=0,1, FaMEH=or
Jo _dmel e ‘3‘." ,/\EP—eH (Q), (15)
o ot ot |,
do _0mo) cplde ,ﬁqﬂai—(f)eHz(Q)mH},(Q), (16)
oot | ot ot
o' 'R o' a(p
= o <Ch ), Hh—eHY(Q). 17)
FIHE Sy, ATLMSE| MR 5 2,
B 35 [12]: A4S h LRMIEH L C (15
Iv=rmv|<Ch|v],, ¥YveH(Q), (18)
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(v (1=7) )| <Chv], e, YveH (Q), Vo, € Hg, (19)
TR s AT R E A, MRES A
U—u, =Uu-—mu+zu—u, =&+7,
P—P,=P-Rp+Rp-p,=p+e
AE) R R(T)IEZE, FABGEH FARIRETTEA
@) (10:70V) = (Vo &) == (& 7% ) = (Ui (1 =70 ) Vi )» WV, € Hoy,
(0) () + A1, 0)+(2.6)-0(1.6)=(£.0,)-2(F(0)- T (1).6) Y <Ly (20)
(c) 7(0)=7u(0)-u,(0)=0.
KT SCHR[12]H HUER], AT LA 21N il 2 B otk A i A7 7 ME — VRIS e 1k
SEHE 3.1 PEHUSR(T)FEEME—E {u,, p,} » BAEES h Bt ERMIER S C, 15

Jun (1), < € uol,» Jus (V) <Clel

i (O, +[pn (O € (Juol, +luolf +[of? )

R kB R ()R 2
R 32: W {u, p) RGN ARG (U, p} ELBEAEROIMR, WFETES h At XA

EEHC, 5

- o ool s |
Jlu, (t) —uy ()], <ch ["ut )], +u(®)]], (J'; (||u||12 +|u, ||f)ds)2J
900 0| e ool ol (1o |

UEBR: fEiRZEHFEQO)F LY, =n,q,=n,, WH
a(non )+ B(nen)+(m.rn)-o(n.m,)

S (21)
=—(§p7hf7)—(ut,(l—7h)f7)+(§,77x)—5(f(uh)—f(U),m)-
M5B 3.5 K53 3.1, 4
alp+ Olt(/3||?7x|| (n.7m)) = (n.11,) -
5
=—(§p7hf7)—(ut,(l—7h)77)+(§.f7x)—5(f(uh)—f(U),nx)-
s ()= ()| <C(lel+ll). (r.) =0 . M)k 28 %5
HmH+2dJﬁ%J (.)€ -ﬂmﬂ+cmﬂlﬂﬁﬂ+hHUH+MH) (23)
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X)L KT t #5y, Al
afj [ de+ sl +%||’7||2 <Co (el &l 0l + ol )as: (24)
t1 Gronwall 5] ¥, w73
[l + [ s < el +l + 1 Ju s (25)
FAti Ju, —uy ], EQO)PIEY, =70, =1, WA

(77117/h771)+a(nxvnxt)+ﬁ(77xt'77xt)_o-(77-77xt)

)= ) - ) @)). o
MBI E TR, JER A Cauchy-Schwarz A4 AT Young A6, w75
21l + Bl < CI6IF il + 1 + 1l bl )+l + S @)
TP T] 15
2l + Lot (ol +1 +laf +n ) @8)

#(25) AN F(28), 153
I < (Il el +b7 Jul; )+ C [y (Il +alf +b° ful; ) os. (29)
Mt p-po| s EQEORFH g, =, WA
el < C (Il + [l -+l + e ||2)+%||6||2 - (30)
#(25) UF1(29) AN 2 (30) =X, 7531
el <C (Il el +0°Julf )+ L (Jelf +IalF +1° ;) as. (31)
B3 JE A AR S A T A = A AN 85 3058 1l BEARIE B

4. = BBREBERFRTEAMREM T
0=ty <t <--<ty, =T ZEEIXEL[0,T]MH T, t, =nat, HPREZEKA=T/M , M 2&HE—IE
R N THBE B, SF[0,T] L%y, ie"=0(t,), 00" = (go ga“/At Had u) 1 ph
Bt uflp fEt=t KM BEUR, BIFEL T RS Euler 4 BBURAA RAARB TR K
{uh,ph}eHOthh,(nzl,z,..., ), W
(a) (atu£17hvh)_(vhx1 prr:)=0, WV, € Hop,
5 n-1
(b) (P )= (u. o) +er (U an )+ Ao o) = (F (ui ) 0n) Yo el (32)
(c) up =7,U,.
TS A O SURI AR A7 AEME— PEIE R .
REE 4.0 W B {u), ph ) R TS, MIAERERR Euler IR 4 IS BUCHE S(32) 77 A8 (U], pf )«
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UEHR: A EEUE G2 A S N, *t vy, eHy,, Ve, el A
At(pr?:qh)_AtO'(ur?:qh)+aAt(ur?xvqh)+ﬂ(ur:x’Qh)=ﬁ(u|:x_lvqh)+%(f(UrT_l)th)! (33)
(Urr::Vth)_At(tha ph”)=(uﬁfl,7hvh)- (34)

hF g} {7, }“’ SYRA IR TE A Hy, AL, RSB, WU e Hy,, pr e L, 1T ULFR A

us(x)=2uajw,-(x). 7 (X)= 2. Pl s,
¥ bk FRE XM HEG)ARMEHR L, Iy, =¢ (=12, N-1),v, =7, (i=012-,N-1), 1
LB R UL A Rk AR ok {0, Br}L(n>1), fEs

=n ~n-1 ~n-1
AtAT (B+ant)B-oAC)( By _( ABU; +O.55AtF(uh ) | (35)
—AtB D ap Dar?

Hrp
ay = (ut?l’ut?Z"”’utTN—l)T ) |5hn = (Phrlv Pl Phr:\171>T )
A= (ZA ”}’/Aj )i=0,~«,N—1;j:0,~~,N—l ! B= (¢jx ! ZAi )i:o,m'N,l;j:oym,N,l !

C= (¢J ' X i )i:O,m,N—l;j:O,m,N a1’ D= (¢J Y )izl,»~-,N—l;j:l,~-»,N—1’

F(G:l)_(f( )ZA‘)lo JN-L
VERBHEFE AR D &XHRIECHERE, (@5 RN

AtA (f+aAt)B —oAtC pr) [ ABUy"+0.50AtF (a7 ) (36)
0 D+(B+aAt)BTA'B-oABTA'C )\ 0" | H ’

St H = DUy + ABTABA + SUBTACE (07) . 2 AT A MR (R, (B0 R A LT,

MNTITA HE— i, T2 4= B o 3X(32) A Mk — i
NG A EE G MIREM . KIREE N
u(t,)—us =u(t,)—mu(t,)+zu(t, )—u” =&+,
P(t)=Pi=P(t)=RiP(t,)+ Ryp(t,) - py = p" +&".
B () S RE)MEE, FABYHE T RETEN
(a) (6tr7 ,yhvh)—(vhx,g ) (u 7 vh) (r”,yhvh)—(atf”,yhvh),VvheLh,
(b) (") =0 (&%) =0 (n". 0 ) + o)) + B(2wrs o) + A(2", )
~- ()~ 1 (4).@). v <H
(c) ug =7,u,.
Hp " =u"—ou", A" =ul —o.ul .
EHEA2: B{W, p | R RLEB)MM, REQ)IIM (u, p) 2 ENHER:

(37)
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uu e (H?(Q)NH;(Q)), Pel”(HY(Q)), u e " (Hs (@),
WAFAELS h AT AL TESRIIEH $ C, 1845

ma M("u )= un |, +{u. (t,)—duq |, + - pr )sC(h+At). (38)
iERR: fEQRT)HH v, =n",q, =7, 33
(0" ") =0 (0" my )+ ee(mml )+ B(ouny )
=—(u(1=2)7") = (" ") = B(A" 0 ) = (88" ") (39)
n n 5 n-. n n
+G(§ ,nx)—5<f(uh 1)— f (u ),ﬂx).
R, WA
(0 m})> Zit[nx ° 2’12] (40)
(6" ") = Zit (7" ") = (" ™) | (41)
M EiR A% Cauchy-Schwarz A% :0A1 Young A&, w75
Zit (7" 7n") = (" ™) |+ Zit( i [ )+a Al Y
<l +o (o [ elo +| (o) £ () ) o
= 2 X t |l h '
i E
[ ()= 1 (v < c( ST 2)+cm [l ot (43)
FE(42) i [F) 3 2At , FE4 n B 1 3 m KA1, w45
(7" ™)+ [ [ + e[
2 2 n:‘l 2 2 2 2 (44)
<o(l[ +lef )+ ca (o v el e o)+ o).
HEFIR =0, EH pd 2 &% =0, M 3.3 KESHUK Gronwall 5|2, wJ !
n" f sCAti(hz u/ lz+ o+ + t||dt]. (45)
FHRA T u, (t,) -], - EG@DRATR Y, 00", q, =0y » W
( " 701 ) (77"'51773)+0!(77x tnx)+ﬂ( Ty t77x)
=—(u",(1=m)om" )= (" 70m" ) - (8:&" mo") (46)
ro(&n o)~ F (6= 1 (u).0a)~(2" 02
RAE43): e 51 B 3.1, W15
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2Jearl + loar |
gc(n”12+h2 o[+ e+ + 2 (47)
+At'f:nn4||ut||2 dt+ (" "t &t 2j+§"8tn” ’ +,B||8t77;‘ .
AR5 RN @7), i
oo} sc( &+ lo [+ + a7 02 uel} +atf Juolf de+ e 2)
n (48)
coniS el I o e+ ol o)
T p" - prl. @RI g, =", FIFHZIR3L, W
& s% g" 2+C( n" 12+||8th ‘. EM+ A 2+At_|.:nn,1||ut||2dt+ 7"t g et 2). (49)
F(45) XA (48) AN (@9 A, H
e[ SC( £ 2+||6l§" L+ +n? u 12+Atj':,il||ut||2 dt+[|&" 2)
(50)

e L R o R R R T N e A
9 7 (45) A1 (50) AT v i, A Taylor JEFF A3 RITA K, B LAF ]
Jos”

C n
"< oalalf dsn=1

n

o[ <]l Jug [ ds. 4" < CAt] Ju, [ ds.n=1.

a e (B AN R 3 QL e = A ANA5 3 58 g BEKTIE .
5. B{EHEH
Bl 1. APIHFETRQOTRo=6=a==1, IHHXIHQ=(-10,10), T'=(0,10], #I4 &%
Up(x)=e™ o RIS K h=At=0.1. & 1AM u, (x,t) EER A =012, 10 R HIEIE, K
2 NEUERE p, (x,t) FEM A1 £=0,1,2,---,10 I A AR
Bl 2. SCrP AR BRI R & & TR SR Burgers J5 2
(a) u +ou, +8uu, —au, — Bu,, =g(xt), (x,t)eQxT,
(b) u(a,t)=u(b,t)=0, teT, (51)
(c) u(x,0)=uy(x), xeQ,
EGN)H M o=6=a=p=1, IFHXEHQ=(01), '=(0,10], HI4 & H u,(x)=sin(nx), V&I &%

g(xt)=e" (ncos(nx) —sin (nx)+§e’t sin (2nx)j - UK

u(x,t)=e"sin(nx), p(x,t)=e"sin (nx)+%e‘Zt (sin (nx))2 .

DOI: 10.12677/aam.2018.73032 265 IR Esid


https://doi.org/10.12677/aam.2018.73032

u (x,t)

-0

Figure 1. The numerical solution of uy(x,t)

1. BIERE un(x.b)
0.6

0.5

0.4
Q-.C
02r

011

2

0.8 r

06

04r

021

-10

10

03r

Figure 2. The numerical solution of py(x,t)

2. BUERE pu(x,b)
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Table 1. Error estimate and order of convergence
F* L OREMHASSEN

h, At Ju=t e st [P=Pull o) ey
1/40, 1/40 8.5168e-02 1.1649e-02
1/80, 1/80 4.3098e-02 0.9827 6.0366e-03 0.9484
1/160, 1/160 2.1679e-02 0.9913 3.0718e-03 0.9747
1/320, 1/320 1.0872e-02 0.9957 1.5493e-03 0.9875

R Lga il 7 BT SCIENHC B Burgers J5 15 (51) TR & FRARA TT#E 2UAE AN IR 1) 25 18] A0 IR ) 452 2 1) 73

FHARZ TSRS E, v LUE ISR B 5 BEE M 5 R — 800, IR R AA BRIAFUC ik
fif ) CIE K% Burgers J5 B AN 1E WK 3 Burgers J7 R 245 241K

EHEWH

28 H AR BL 75 42(11701299, 11761053), AT HIA X H AR5 4:(2016BS0105, 2017MS0107),

P LI X 2 B AR R A SR RI(NIY T-17-A07)

SEEk

[1]1 E9I5E. RLW-Burgers J7 A2 KRS HAR[I]. S #°#, 1995(1): 51-55.

[21 E3ZE RLW-Burgers J R2 (37 B AT BAR[I]. N2 FH £t g, 2017(6): 619-626.

[31 Zhao, X.H., Li, D.S. and Shi, D.M. (2008) A Finite Difference Scheme for RLW-Burgers Equation. Journal of Applied
Mathematics & Informatics, 26, 573-581.

[4]  xUEE. ARARHEIR A TG VE T R BUERRL[D]: [ 20010 30). PRRS R S K2, 2011

[5]1 Dehghan, M., Abbaszadeh, M. and Mohebbi, A. (2014) The Numerical Solution of Nonlinear High Dimensional Ge-
neralized Benjamin-Bona-Mahony-Burgers Equation via the Meshless Method of Radial Basis Functions. Computers
& Mathematics with Applications, 68, 212-237. https://doi.org/10.1016/j.camwa.2014.05.019

[6] Russell, T.F. (1995) Rigorous Block-Centered Discretizations on Irregular Grids: Improved Simulation of Complex
Reservoir Systems. Technical Report No. 3, Project Report, Reservoir Simulation Research Corporation, Denver.

[7]1 Jones, J.E. (1995) A Mixed Finite Volume Element Method for Accurate Computation of Fluid Velocities in Porous
Media. Doctoral Thesis, University of Colorado, Denver.

[8] Cai, Z., Jones, J.E., Mccormick, S.F. and Russell, T.F. (1997) Control-Volume Mixed Finite Element Methods. Com-
puters & Geosciences, 1, 289-315. https://doi.org/10.1023/A:1011577530905

[9] Chou, S.H., Kwak, D.Y. and Vassilevski, P.S. (1998) Mixed Covolume Methods for the Elliptic Problems on Triangu-
lar Grids. SIAM Journal on Numerical Analysis, 35, 1850-1861. https://doi.org/10.1137/S0036142997321285

[10] Chou, S.H. and Kwak, D.Y. (2000) Mixed Covolume Methods on Retangular Grids for Elliptic Problems. SIAM Jour-
nal on Numerical Analysis, 37, 758-771. https://doi.org/10.1137/S0036142996305534

[11] Kwak, D.Y. and Kim, K.Y. (2000) Mixed Covolume Methods for Quasi-Linear Second-Order Elliptic Problems. SIAM
Journal on Numerical Analysis, 38, 1057-1072. https://doi.org/10.1137/S003614299935855X

[12] Fang, Z.C. and Li, H. (2013) Numerical Solutions of the Regularized Long Wave Equation Based on Mixed Covolume
Method. Applied Mathematics and Mechanics, No. 34, 907-920.

[13] Yang, S.X. and Jiang, Z.W. (2009) Mixed Covolume Method for Parabolic Problems on Triangular Grids. Applied
Mathematics and Computation, No. 215, 1251-1265. https://doi.org/10.1016/j.amc.2009.06.068

[14] Rui, H.X. (2002) Symmetric Mixed Covolume Methods for Parabolic Problems. Numerical Methods for Partial Diffe-
rential Equations, No. 18, 561-583.

[15] Fang, Z.C. and Li, H. (2013) Mixed Covolume Methods for a Damped Sine-Gordon Equation on Triangular Grids.

Advances in Mathematics, No. 42, 441-457.

DOI: 10.12677/aam.2018.73032 267 o7 $2

il


https://doi.org/10.12677/aam.2018.73032
https://doi.org/10.1016/j.camwa.2014.05.019
https://doi.org/10.1023/A:1011577530905
https://doi.org/10.1137/S0036142997321285
https://doi.org/10.1137/S0036142996305534
https://doi.org/10.1137/S003614299935855X
https://doi.org/10.1016/j.amc.2009.06.068

HE %

[16] Brezzi, F. and Fortin, M. (1991) Mixed and Hybrid Finite Element Methods. Springer-Verlag, New York.
https://doi.org/10.1007/978-1-4612-3172-1

[17] Chen, Z.X. (2005) Finite Element Methods and Their Applications. Springer-Verlag, Berlin.

LY
Hans Xl
RIS B B P A 2K
1. FTIFHIM T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD

NRLFIRAELSE: [ISSN], % AHAT] ISSN: 2324-7991, EPn[ #rif)

2. FTFFENM T T http://enki.net/
LEf R BRSCRR A E” HEN, BN SCEARE, B A

PefgiE S http://www.hanspub.org/Submission.aspx
PATIME4E: aam@hanspub.org

DOI: 10.12677/aam.2018.73032 268 IR Esid


https://doi.org/10.12677/aam.2018.73032
https://doi.org/10.1007/978-1-4612-3172-1
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:aam@hanspub.org

	Mixed Finite Volume Element Method for Regularized Long Wave Burgers Equation
	Abstract
	Keywords
	正则长波Burgers方程的混合有限体积元方法
	摘  要
	关键词
	1. 引言
	2. 半离散混合有限体积元形式
	3. 半离散混合有限体积元形式的误差估计
	4. 全离散混合有限体积元格式的误差估计
	5. 数值算例
	基金项目
	参考文献

