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Annotatsiya: Mazkur ishda chegaralangan torning erkin tebranishi tenglamasi
uchun go‘yilgan masalaning yechimini Furye usuli yordamida Maple dasturida topish
ko‘rsatib o‘tilgan.

Kalit so‘zlar: tor tebranishi, boshlang‘ich shart, chegaraviy shart, Furye usuli,
Maple dasturi.

Bu magolada chegaralangan torning erkin tebranishi tenglamasi uchun quyidagi
masalani ko‘rib chigamiz.
Chegaraviy masala. Quyidagi
Uy (1, X) = @%Uy (t,X)
tor tebranishi tenglamasining

u(0,x)=F(x), %u(o,x):f(x)

boshlang‘ich shartlarni va
u(t,0)=0, u(t,L)=0

chegaraviy shartlarni ganoatlantiruvchi yechimini Furye usuli yordamida Maple
dasturida topilsin.

Buning uchun Maple dasturi oynasiga quyidagi buyruglarni yozishimiz kerak.
> restart;

Furye usuli yordamida bir jinsli tenglamaning yechimini topamiz:

>PDE:=diff (u(t,x),t,t)=a*2*diff (u(t,x),x,x);
struc:=pdsolve (PDE, HINT=T (t) *X (x) ) ;

0? ,( 0?
PDE = — u(t,x)=a“| — u(t, x
FELIURY [axz( )J
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B 52 52 _¢, X(x)
struc == (u(t, x) = T(t) X(x)) &where {{Gtz T(t)=_c, T(t), o X(x) = az}}
>dsolve (diff(T(t), $ (t,2)) = c[l]1*T(t));
dsolve (diff (X(x), $ (x,2)) = _c[l]*X(x)/a"2);

) (~ /¢, D = A
Tﬂ)z_CleN/]' + C2e = ’ )«x):_Cle[ : ]+_C2e[ : ]_
Ajratish o‘zgarmasini quyidagi ko‘rinishda almashtiramiz: _c, = 2%
>dsolve (diff (T(t), $ (t,2)) = -lambda”“2*T(t)) ;
dsolve (diff (X(x), $ (x,2)) = -lambda”2*X(x)/a”*2);

T(t) =_CLsin(At) +_C2cos(At)  X(x)=_C1 sin(kax] +_C2 co{kaX)

Ikkinchi tenglamani yechamiz, bunda X (0) = 0 shartni inobatga olamiz.
>dsolve ({diff (X(x), dollar belgisi (x,2)) = -
lambda*2*X (x) /a*2, X(0)=0}, X(x)).
Endi ikkinchi chegaraviy shartni qo‘llaymiz: X (L)=0.
> EnvAllSolutions := true:
solve (sin (lambda*L/a)=0,lambda) ;
yoki, odatiy ko‘rinishda quyidagicha bo‘ladi: > lambda:=Pi*n*a/L.
Shuning uchun har bir n uchun quyidagiga ega bo‘lamiz:
>T[n] (t) :=Cl[n] *cos (lambda*t)+C2[n] *sin (lambda*t) ;
X[n] (x) :=sin(lambda/a*x) ;

_ nnat .(mtnat _ . (mnXx
T.(1) .—Clnco{ 3 )+C2nsm( 3 j X.(X) .—sm[ Lj

>u[n] (t,x) :=T[n] (t) *X[n] (%) ;

__ ntnat .(mtnat . (mnX
u (t, x) .—(Clnco{ 3 j+C2nsm( 3 Dsm[ L)

Natijada tenglamaning umumiy yechimini hosil gilamiz:
>u(t,x) :=Sum(u[n] (t,x), n=1..infinity);

u(t, x) = i (Cln cos[n nLathr C2, sin(TE nLatD sin(nlr_] Xj

n=1

Cl va C2  Kkoeffisientlarni topish uchun boshlang‘ich shartlardan
foydalanamiz:
> simplify (subs (t=0,u(t,x))=F(x));
simplify (subs (t=0,diff (u(t,x),t))=£f(x))
Bu tengliklar shuni anglatadiki, C1_n va C2_n lar F(x) va f(x) funksiyalarning

Furye gatori bo‘yicha yoyilmasining koeffitsientlari bo‘lar ekan.
Shuning uchun u quyidagi formula bilan aniglanadi:
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>Cl[n]:=(2/L) *int (F(x) *sin (Pi*n/L*x) ,x=0..L);
C2[n] :=(2/ (L*lambda) ) *int (£ (x) *cos (Pi*n/L*x) ,x=0..L) .
Vanihoyat, umumiy yechimni quyidagi ko‘rinishda yozamiz:

>u(t,x):=
Sum((Cl[n]*cos (Pi*n*a/L*t)+C2[n] *sin(Pi*n*a/L*t)) *sin (Pi¥*
n/L*x) ,n = 1 .. infinity).
” Zco{antj - iy Zsm[nqét] - .
u(Lx):=r2% L J‘F(x)sm(L_)dx-+1tnElJ'ﬂx)co{: L ]dx
0 0

i DX
) L .

Foydalanilgan adabiyotlar ro‘yxati:
1. Goloskokov D.P. Uravneniya matematicheskoy fiziki. Reshenie zadach v
sisteme Maple. Uchebnik dlya vuzov(Sab.: Piter, 2004. -539 s.
2. 2. www.maplesoft.com (Maplesoft firmasining maxsus sayti).
3. www.twt.mpei.ac.ru (Zamonaviy matematik paketlar uchun sayt).
4. 4. www.exponenta.ru (Matematika o‘quv sayti)
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