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Annomauusn: bup yiuoenu UCCUKIUK MEHSAAMANaApU V4VH AHUK e4UMAAPHU
monuw y4uyH oughghepenyuan meneramaniap CUCmemMacuHuHe CUMMempUst 2pYnnacuoan
Qotioananuuea 6ASUWIAH2AH.

Kanum cyznapu: Cummempus epynnacu, Jlu aneebpacu.

Nccuknuk yTrazuin kKodpGUIueHTH YU3UKIA OYIMarad KBa3u4U3UKIN UICCUKJIUK
TEHTJIaMacu Oomka Kymiad skapa€HiapHU Xam TaBcU(Iaiau, MacaiaH, FOBAKIH
MyXUTAa ra3 xapakatdu, AuQdys3us, KylMMya HMCCUKJIMK MaHOau MaBXyJ 3Mac
TaXMHHH OCTHJA MCCUKJIMK y3aTHII KaOu >kapa¢HIapHM HIIaTuiaagu. Mccukmmk
YTKa3yBYaHIUTH KOA(D(PHUIIMEHTH XapopaTHUHT YHM3UKIM OYyiMarad QyHKIHSICH
Oyiran X0 WIMHHI JaAKUKOTIIapAa KaTTa KU3UKUII yHFOTMOKAA. TaakuKoTaap nIyHu
KYypcaTaauky, HICCUKJIMKHUHT YTKa3yBUaHJIUTH XKy/1a KeHT MapaMeTpiap Iuana3oHuaa
XapOPaTHUHT Japakaan GpyHKIUsACH OniIaH TaBcudIaHuim MyMKuH[ 1-2].

Vir4oBap Ha3apHACHHM KYIUIAII OPKAIN OJIMHTAH Y3UTa XOC €UMMIIap aBTOMOJIEIT
euyumiap nae0 aramagd. YMyMUUpPOK EHJAINIYB IIyHH KYpcaTaauKh, aBTOMOIECI

eunmiiap - Oy HMHBAapUAHT edyumiap Ae0 aTanaJuraH eUYMMIIAPHUHT XYCYCHH XOJIU
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O0ynuO, ymapHUHT KypuHUIIH AuddepeHnnan TEeHTIaManap TypyX XyCyCUSATIapu
Ha3apUsACH aITOPUTMIIAPU EPAAMUIA AHUKJIAHUIINA MYMKHH.

bapya nHBapHaHT eYMMIIADHUHT YMYyMHI XyCYCHUSTH IIyHJaH HOOpaTku, Oup
YI4oBIM Xonga Xycycuil xocwianu auddepeHnnan TeHriaManap CUCTEMacH y4yH
KyHunaTaH MacajiaHu ojauil nuddepeHnnan TeHriaManap yayH KyHuiran macasiara
0N KEeJUI MYMKHH.

X03Upru KyHja nyHEna 3aMOHAaBUM MaTEMaTUKAHUHT 1013ap0 MyamMMoJlapuaaH
O6upu Oy FOBAKJIM MyXUT/a HCCUKIUK Ba OOIIKa ra3jJapHUHT TapKAIUIITH MyaMMOCHHU
Vyprauumaup. By sxapa€nnapau TaBcu@OBYM pean (GU3HK KapaHIApHU Y3 WUUTaA
OJITaH aHUK €YMMJIAPHU €YMMIIAPHU YpraHUII Ba TOIUII )KyJa MyXUMIUD.

MamakaTuMu31a MaTeMaTUKaHUHT 10J13ap0 MyaMMoOJIapHra, XycycaH, TaOuui
KapaCHilapaa WIMUM Ba aMaldid KYJUIAHWIAJAWTaH MaTEMaTUK MOJEI-JIallTHPULI
Macanajapura anoxuaa 3pTHOOp Oepunmoxknaa. Iy xymnagan, ¢u3uk Ba XUMHUK
KapaCHIIapHU MaTeMaTUK MojeiamrThpuinga “‘Martematuk (u3uKa, amaiuil
MaTeMaTHKa Ba MaTeMaTUK MoJeamTupuil, {uckper ty3unmanapu’” (haHaapuHUHT
YCTYBOp HWyHaIMmuiapu Oyiinua IOKOpYM pPEWTHMHITA 3ra OyiraH mamuiakatiap
Japakacuja WIMUNA M3JIaHUIUIAPHU KydaWTupuil Oy coxajnard (paHHUHT acocui

Basudagapu Ba HyHaIMILIApH 3THO Oenrumanau[l-2].

U = (k(u)ux)x (l)

> restart;

> with(PDEtools):with(ODETools):with(plots):
> PDE:=diff(u(t,x),t)=diff(u(t,x)(-1/2)*diff(u(t,x),x),x)+u(t,x)"(-5/2);

0 2 i
0 N )
PDE :=— u(t,x) = -— 373 +
ot 2 u(t,x) u(t,x)
1
+
u(tx)’?
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> IBC3 := {u(0,x)=exp(-x"2),u(t,2)=exp(-4-t"2),u(t,0)=exp(-t"2)};
1BC3 ={u(0.x) = u(t.2) =4~ u(1,0) ="}

> smod3 := pdsolve(PDE, IBC3, type=numeric,range=0..2,method=

ForwardTimeCenteredSpace,time=t, timestep=1/20000);

smod3 :=module( )
export plot, plot3d, animate, value, settings

end module

From this solution a series of plots at different times can be generated and displayed in
the same plot.

> pl := smod3:-plot(t=0,colour=red):

p2 :=smod3:-plot(t=1/5,colour=green):

p3 := smod3:-plot(t=1/3,colour=Dblue):

p4 := smod3:-plot(t=1/2,colour=black):

p5 :=smod3:-plot(t=1,colour=brown):

plots[display]({p1,p2,p3,p4,p5},
title=‘surface of u(x,t) at t=0,1/5,1/3,1/2,1°);
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> smod3:-value(t=1,output=listprocedure);

>
> uval := rhs(op(3,%0));

>

> fsolve(uval(x)=1/2,x=0..2);
>

> smod3:-plot3d(t=0..1,x=0..2,axes=boxed);
>
[t=1.,x=proc(x) ... end proc, u(# x) =proc(x) ... end proc ]

uval :=proc(x) ... end proc
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