YQucnenHoe pemenue gudgepeHIrANbHBIX YPaBHEHUHN B

YACTHbLIX IMPONU3BOJHbIX

3amanue Ne 4:

fABHas PAa3HOCTHad CXeMa AJid YpPpaBHEHHUA TEIJOIPOBOAHOCTH

IIaHO: quHKuHH f(.fC,t), U,O(I>, gl(t)a gl(t), U(iﬂ,t), qudia a, X7 T.

Tpebyercs:
B 3ajaue ,
ou 0°u
o T a5 <z< X, 0<t<T,
5 = Yan2 + f(z,t), 0<zx 0<t (1)
U(Z‘,O) - UO(I)7 U(O,t) - gl(t)u u(X7 t) = 92(t)

OJid YUCJI€EHHOro pelmeHrus pa3dHOCTHBIM METOAOM:

1) ¢ momolIbI0 yCJOBHUS YCTOHUUBOCTH SIBHOM PA3HOCTHOH CXeMBl OMpeNesUTh Wark h, T

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

2) Ha#¥TH TPUOMHKEHHOE pelleHHe 3aJauu — CeTOYHYI0 (PYHKLHIO

v = {vf,z’: TmF1, )= 1,n+1};
3) BBIUHCJIUTDb I‘.T[OéaJIbHyIO HOI‘peHJHOCTb

R = max ’u(x%tj) - Uzj‘a
Z7J

rae u(x,t) — TouHoe pelienue 3anauu (1f);

4) nocTpouTh rpaduK MpUOINKEHHOTO peLIeHUs v.



IIpumeuanus 1.

YcnoBUe yCTOMYMBOCTH SIBHOHW Pa3HOCTHOH CXeMbl

fIBHas pasHocTHas cxema:
— IIaTH CeTKH:
X T
h = — T = _,
n
— CeTKa Y3JI0B:
vi= (i Dh i=Tm¥L t;=(-Ur j=TutL
— TpUOJMXKEHHOE pellleHHe Ha HadajbHOM cJjoe (j = 1):

v} = ug(z;), i =1,m+1,

— npubarxénHoe perenue Ha (j + 1)-om caoe (j = 1,n):

i+1 i+1
v = gi(tir), v = ga(tj),
J J J
, - v, — 2v; + g J—
vfl:vf—l—T- q- =1 ! ZH—i—f(xi,tj) L1 =2,m.

h2



IIpumeuanus II.

clear all  // mepBble 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,

vl = (i, g)

function pesynbrar=ums (napamerpl, nmapamerp2, ..

KoMaHzal;

KOoMaHaa2;
pesyJbTaT=.. .;
for cuétuMk=HauyaJ0 : KOHell
KoMaHzal;
KOMaHaa2;

end

Marpuial=abs(matpuna2)

yucjao=max(matpuinal)

ynucao=max(abs(matpuria))

surf(marpuua)

)



BapI/IaHTbI 3aJaHUA

1.
f(z,t) =0, uo(z) =sin(2mz), ¢:(t) =0, g2(t) =0, a=1, X =1, T =2,
u(z,t) = e sin(2rx)
2.
f(ff,t) =0, UO(‘I) =+ Sin(ﬂ'l'), gl(t) =0, 92(t) =1, a=1 X=1 T=1,
w(z,t) =z + e ™ “sin(rz)
3.
f(x,t) =0, up(z) =cos(z), qi(t) =e ™ gpit)=—" a=1, X=xm, T=2,
u(x,t) = e cos(z)
4.
f(l‘,t) = Sin<ﬂ-x>7 UO(:L‘) =0, gl(t) =0, gZ(t) =0, a=1, X=1, T'=1,
1 L
u(z, t) = s <1 —e ) sin(mz)
5.
f(.’lf,t) =0, UO($) = Sin(2ﬂ-$)7 gl(t) =0, g2(t) =0, a=2, X = L, T=1,
u(z,t) = e~ % sin(2rx)
6.

flz,t) =0, ug(x) =z +sin(rz), g1(t) =0, gt)=1, a=2, X =1, T =2,

w(z,t) =z + e ™ *sin(rz)



BapI/IaHTbI 3aJaHUA

f(z,t) =sin(rz), ug(x) =0, 1(t) =0, go(t) =0, a=1, X =1, T =23,

u(z,t) = % (1 - e’”%) sin(mx)

7.
f(x,t) =0, up(z) =cos(z), qi(t) =€ gt)=—% a=2 X=x, T=
u(z,t) = e cos(z)
8.
f(z,t) =sin(mz), up(z) =0, ¢1(t) =0, g2(t) =0, a=1, X =1, T =2,
1
u(z,t) = s (1 - e”r%) sin(mx)
9.
f(l',t) =0, UO(I) = Sin(QT‘-I)a gl(t) =0, gQ(t) =0, a=3, X=1 T=2,
u(z,t) = e~ % sin(2rx)
10.
f(I,t) =0, u()(x) =+ Sin(ﬂ-x)v gl(t) =0, gQ(t) =1, a=3, X=1, T =4,
w(z,t) =z + e ™ “sin(rz)
11.
f(xat) =0, Uo(ﬂf) = COS<:U)7 gl(t) = e—at’ 92(t> = _e—at’ a=3, X=m, T=
u(x,t) = e~ cos(z)
12.



