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Numerical results of time—periodic solutions

for a scalar conservation law 11
Shigeharu TAKENO* and Yukie KOMATSU**

In the last report, we mentioned some results for periodic solutions of hy-
perbolic scalar conservation law equations with a periodic outer force term.
The structure of periodic solutions is complicated and includes period dou-
bling bifurcation. In this paper, we introduce the relation between periodic
solutions and the effect of viscosity, and show some properties for periodic
solutions by using simple examples and numerical computations.

Keywords: scalar conservation law, Burgers equation, time periodic solu-
tion, period doubling bifurcation, numerical computation
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g(t,z) = ma®sindn (x - —;T) (a >0) (4)

DHE (AWM T), FERX 1) ZROX D7k 2T Fiz2RE OB SN RENMEEZED (Fig.
1).
u(t,z) = L + asin 27 (a: — —t—) (5)
2T 2T
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A 2T (o = 1/4 785 T) OAEK M TH 2 Z L E2BHITRIETE S (Fig. 2).
u(t,z) = %; +aH(z —t/2T;a,1 — a)sin2n(z — t/2T) (6)
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-1 (a<€&<b),

+1 (0<é<a, b<&<), H(¢ + 1;a,b) = H( a,b)
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Fig. 1 a periodic solution with period 27T Fig. 2 a periodic solution having a free
(t=0,t=1T) parameter a (t = 0)
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u(t,z) = % +aH(z — t/2T; a, B) sin 2n(z — t/2T) (7)
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u(t,z) = 5T + a|sin2n(z — t/27T)| (9)
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Fig. 3 a periodic solution having two pa- Fig. 4 minimal and maximal periodic

rameters (t = 0) solutions (t = 0)
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Bl FOWEN Fig. 5,6 TH5 (VI 730WThd u(mT,z) &, 30 HHEREHOD).
A HZETEIO®KE 9 SFELCT, Fig 5 BAMEZER uw(0,z) = T =u LLEZDdHOD,
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Fig. 5 a solution for constant initial data Fig. 6 a solution for a step value initial
(m = 300 ~ 330) function (m = 500 ~ 530)
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Kz, FORAMMOESOEEEZRARL DI, T ER (=4) LT, £Da
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WHELEED R 2N 1 EORPMRO LS 2H 0 (FiEO#E Y 3 #5io Fig. 2 BH) N
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Fig. 7 u =0.5891, 0.6295 (minimal and Fig. 8 ©=0.594
maximal solutions)
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Fig. 9 4=0.617 v Fig. 10 u=0.626
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Wi/ @T = 0.5891 x 0.8 = 0.471
oA fE: T = 0.6295 x 0.8 = 0.504

ERRSTNWT, WINH 1/2 IIAWEIZ/Z S TWS. Burgers FREATIE, HITEE
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FEENWOEHEROMENANLDD, TSRO TMAITNTNSZDTHD & FHEX
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REMEEIED, MNMEEBKME DR SEHEWR ERD, | XTA—FiEELT L
FEMORFAARERFHFOEE T WM EBbns. BMEFIIFRA0ES, &%
¥ z = z(t) D72 T RERMNTH S Rankine-Hugoniot i

o) Tz +0) ~ f(ult,2(t) - 0)
u(t, z(t) + 0) — u(t, z(t) — 0)
D1ADHEATHO, I —DOFHOT> FOE—LKAFRLITHN > THRETNS
ZEBDT, KINERDD B SN 2 DHERETDHE, £0 2 DOMEHERET S
KO EERIL, EOHEM z(0) THLTH FOFEMAHFEREZHWZTLOITHT 1D
END ZENEWDHRAOHERIDDOMNS.
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MO TUNREIHFHELERN. £o5T, EOWIMMBEZITEERBOE L TIIEDLN
IBNDEADEEZHNS.

Kz, FREGSNTBUNEEBRRL, TEZOEROMEICET % 2EMMFEZR -
TWBEKDITRAS (Fig. 7). Z3Ud, 2 BAEARMOE AT TR 3 15RO/ MF
EMABORIIH L THRELNS. TN, BEREGE THWTWS ESN ) D2
PEMIRERZZDD, ZNUNOMESMOHEERL THWDbDBONISFD E I AT
THY, FRETNZEZRGELT DBEFEDLETHAD EEXENS.




BUMIRAFAI 7 P2 o FE S > Bl Aafr 11

6 FL&&H

%@@&ﬁ%%%#%tiaf,U)wﬁ%%@%?m#mD%B#KEOT%E.%
IZRIEIDHE D TAROBEE L THITEZEOEBIFOBENRATELES X 5.
LA L WTFNHEENICE SN BARRNZFAEND T, —BEz2H-> THEIZGEH I N
HERZETEDRN., 5%, SEHLSMCESTEEREZ SO T ORFM BT ZED T
El-WNWEEZ TS,

TR R R R NG AR R R WD &

—RED AN ST BRNME S BARROEE, BEXU 1 /ST A OHHBEZE
DG E#R O1FEE

FEAE X 7T O #HTRBR DT (BB A DB NWIER 7)

o K[UADTEN HFEX DB G O HIfEOHEE O
FREDITE, TERDIBMEEBRNLETH AL, MBI OHLBEFNTIEN

PDETIRHBWMEEZTVS.
&K

1) S. Takeno: “Time-periodic solutions for a scalar conservation law”, Nonlinear Anal.

45, pp1039-1060 (2001)

2) J. A. Smoller: Shock waves and reaction-diffusion equations. 2nd ed. (Springer,

1994)
3) MRl 2 “BAESAD 1 RITH OBAERHT , FriR K7 LA @ 3, ppl-20 (1994)

4) Prepieis: BRI O F MR O BERT, 8 LR RFKE, 2, ppl9-26
(1997)



