JlaboparopHbie 3aHATUSA 10 UuCIeHHBIM MeTOodaM

pelIeHNs] YPaBHEHUH B YACTHBIX MPOU3BOIHbBIX

3aganue Ne 7:

fIBHag pa3HOCTHas cxemMa JJi1 BOJJHOBOTO ypaBHEHMS

IlaHO: qJYHKU,I/II/I f(xvt)u U,O(LU), p(.ﬁlﬁ), gl(t)7 QQ(t), U($7t), qudiaa a, X7 T.
Tpebyercs:

B 3aaa4e

0*u , 0*u
., — O 55 <z < <t K
atQ a’ax2+f('r7t)7 O\x\X,O\t\T,
ou(z,0
u(x,0) = uo(z), % = p(x), w(0,t) = g1(t), w(X,t) = ga(t)

OJid YUCJI€EHHOro pelmeHrus pa3HOCTHbBIM METONOM:

(1)

1) ¢ moMolIbI0 yCJOBHS YCTOHUUBOCTH SIBHOM PA3HOCTHOM CXeMBbl OMpeNeUTh Wark h, T

¥ pasMepbl m, n CETKH Y3JI0B {(:r;z-,tj), i=1m+1,j=1n+ 1};

2) ucrnonb3ysl nepsyro annpoKCUMAyuo HadaabHOTO yCJOBHUS HAHTH NMPUOIMKEHHOE pe-

wenue 3anauk (I) — cetounyio GyHKUMIO

E:{ﬁg,izl,m—l—l,j:l,n—kl};

3) UCIONb3Ys 8MOpPYHO ANNpOKCUMALUUIO HAYAJIbHOTO YCJOBHS HAUTH MPUOIMKEHHOE pe-

wenue 3agaun (I) — cetounyo dyHKuMIO

7= {%ﬁ,@': Tm+1, = 1,n+1};
4) BBIUKCJUTD 00 bHbIE MOTPEIIHOCTH

R = max|u(z;, t;) — 7|, R = max |u(z;, t;) — 7],
,J 2,7

rae u(z,t) — TouHoe pelieHue 3anaud (l));
5) MOCTPOUTH TpaduK NPUOIHUKEHHOTO pellieHus T,

6) mpoBeCTH CpaBHEHUE TOJNYUEHHBIX Pe3yJbTaTOB.



IIpumeuanus 1.
Yc0BUe ycTOMYMBOCTH SIBHOHM PAa3HOCTHOH CXEMBbI:

_
T o1
“n

{IBHasi pasHoCTHasl cxema:

— IIaTH CeTKH:
X T
h=— 71=—;
m n

— CeTKa Y3JI0B:

b

z;=0G—Dh,i=1T,m+1, t;=(G—-1)r, j=1n+1
— TpUOJIMKEHHOE pellleHHe Ha HadajbHOM (mepBoM) cjoe (j = 1):
v} = up(x;), i =1,m+ 1;
— npubJIMKEHHOE pellieHrHe Ha BTOpPOM cJoe (j = 2):
1) nepsas annpokcumayus Ha4anbHOTO YCJIOBHS
v =v} +71p(x;), i =1,m+ 1;

2) smopas annpokcumayus Ha4aJbHOTO YCJIOBHS

2
v = vl 7o) + o (@) + flant)), i = Tm
— npubarkEénHoe peruenue Ha (j + 1)-om caoe (j = 2, n):

U{H = q1(tjr), Ufﬁiﬂ = ga(tjr1),

. 2 . . . . .
vt = a2%<v5_1 —2u] + fo) — ol 2]+ f (2, ty), i = 2,m, § =2, n.

[ i



IIpumeuanus II.

clear all % nepBele 1Be CTPOKH
cle

ri=0{—1h,i=1,m+1 — x=0:h:X;

ti=U-1)r, j=1Ln+1 — t=0:tau:T,

=2 i=1m+1 — v(:.k=z
=z i=2m — v(@2:mk)=z(2: m);
function pesynbrar=nwms (napamerpl, napamerp2, ...)
KoMaHzal;
KOMaHaaZ2;
pes3yJbTar=...;
for cuéTunk=HayaJ0 : KOHell
KoMaHzal;
KOoMaHaa2;

end

matpuua2=abs(matpunal)

yucJao=max(MaTpuiia2)

yucao=max(abs(matpuria))

surf(marpuna)



BapI/IaHTbI 3aJaHUA

1.
f(z,t) =0, up(x)=sinz, p(xr)= —cosuz,
g1(t) = —sint, go(t) =sint, a=1, X =mx, T =2~
u(x,t) =sin(z —t)
2.
f(z,t) =0, uo(z)=sinz + cosz, p(xr)= —sinx — cosz,
g1(t) = cos(—t) —sin(t), go(t) = cos(m —t) —sin(r +1t), a=1, X =,
u(z,t) = sin(x — t) + cos(x + t)
3.
f(z,t) = =3cosxsin2t, up(x) =0, p(x)=2cosz,
g1(t) =sin2t, ¢o(t) = —sin2t, a=1, X =n, T =2m,
u(x,t) = cos zsin 2t
4.
f(z,t) = —5e* cost, up(x) =e**, p(x) =0,
g1(t) = cost, goft) =e®cost, a=1, X =1, T=m,
u(z,t) = e** cost
5.

f(z,t) =0, up(z) =sinz, p(x)= —2cosz,
g1(t) = —sin2t, g¢o(t) =sin2t, a=2, X =m, T =2m,

u(z,t) = sin(x — 2t)



BapI/IaHTbI 3aJaHUA

10.

flz,t) =0, up(x)=sinz+cosz, p(x)= —2(sinz + cosz),
g1(t) = cos(—2t) —sin(2t), go(t) = cos(m — 2t) —sin(w + 2t), a=2, X =7, T =,

u(x,t) = sin(z — 2t) 4 cos(x + 2t)

f(z,t) =2e *sin2t(cosx —sinx), ug(x) =0, p(z) =0,
g1(t) =0, ¢g(t) =e*sinx, a=1, X =x, T =2m,

u(z,t) = 56_36 sin x sin 2t

f(z,t) = —2e " cos2t(2cosx + sinx), ug(x) =e “cosz, p(xr)=0,
g1(t) = cos2t, go(t) =0, a=1, X = g, T=m,

u(z,t) = e ¥ cos 2t cosx

f(z,t) =0, up(z)=sinz, p(x)= —3cosz,
g1(t) = —sin3t, go(t) =sin3t, a =3, X =x, T =2m,

u(z,t) = sin(x — 3t)

flz,t) =0, ug(x)=sinz+cosz, p(x)= —3(sinz + cosz),
g1(t) = cos(—3t) —sin(3t), ga(t) = cos(m — 3t) —sin(r +3t), a=3, X=xn, T =m,

u(x,t) = sin(x — 3t) + cos(x + 3t)



BapI/IaHTbI 3aJaHUA

11.
f(z,t) =0, up(z)=sinz, p(x)= —4cosz,
g1(t) = —sindt, go(t) =sindt, a=4, X =x, T =m,
u(x,t) = sin(z — 4t)
12.

flz,t) =0, up(x)=sinz + cosz, p(x)= —4(sinz + cosz),
g1(t) = cos(—4t) — sin(4t), go(t) = cos(m — 4t) —sin(w +4t), a=4, X =x, T =2,

u(x,t) = sin(x — 4t) + cos(x + 4t)



