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Reja:

1. Issiglik o’tkazuvchanlik tenglamasi uchun koshi masalasini yechish.
2. Issiqlik o’tkazuvchanlik tenglamasi uchun Koshi masalasini yeching.

3. u, =a’u, tenglamaning t>0,0<x<lI
yolakda u, (I,t)+h*u(l,t) =u, u(0,t) =T, U(x,0) =0 shartlarni ganoatlantiruvchi
yechimini toping.

————————————————————————————————————————@
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1. Issiqlik o’tkazuvchanlik tenglamasi uchun koshi masalasini yeching.

Atk = Ux, U(X,0) =e* sin x.bu masalaning yechimini quyidagi formula orqali topamiz:

1 % (ep
st & ,bundaa=1/2
Z&ﬁgiwfﬁ 5

u(x,t)=

:{—(m“g’ —26) X D@ 2ty X XEED e Xy ——X—Z—E(f——>}

1 " . _(xey
u(x,t)=—— |e<sing* t d
9 \/ﬂt:;[ d d t+1 41 (t+1)2 t(t+1) t t+1 t+1 t t+1

@t Xy i : o : : i :
et j ettt sinédé Lintegral va uning ostini | bilan belgilaymiz va bu integralni

—0

7t

hisoblaymiz.Bu yerda quyidagicha belgilash kiritamiz: f—ﬁ:s—>§:5+ﬁ,d§:ds.
+ +

T e X Tty X . X X F oty X P
I = je t sin(s+—)ds= J'e t~ (Sins*c0s— +sin—0sS)ds = c0s— je t° sinsds+sin— J'e- t cossds =
Demak, t+1 2 t+1  t+l t+1 ) t+1 )
t
Jat & 4D sin——
N+l t+1

Bu yerda 1-qo’shiluvchining qiymati 0 ga teng.Demak,javob quyidagiga teng:

x2

1 ot Yt 2 x g1 !

X
= e 4t t1Sin — = e 4t+) sin —.
Nt Jt+1 t+1 Jt+1 t+1

u(x,t)=

———————————— e
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2. Issiglik o’tkazuvchanlik tenglamasi uchun Koshi masalasini yeching.

U'[:U xx+3t2 U(th)|(=0:S|nX
Masalaning yechimini quyidagi formuladan foydalanib topamiz:

*|X ‘§| t + 1 —|X—§|2

U (x, t)_2 J_j¢(§)e da d§+jjme4az<tf)f(§,r)d§dr

a=1 f(x,t)=3t2 ¢@(x)=sinx
: Ix=¢[
+o0 —|X—§| t +oo 31’2€|4(t|

1 N A1
et j'smfe a d§+jj2 . dédr

Ikkala go'shiluvchini hamalohida —alohida hisoblaymiz:

U((xt)=

Ix=¢[ c=4 w
| —j3|n§e a dé=-— jsm(x T)e 4tdr{§ X— /1] je 4t (sinxcosA—cosxsinA)dA =

dé=—di| -
Jr ar
=—sinx J‘cos/”te ddA+cos X J'sm/le 4td1——smxTe st =27t sin xe-t
_ _ 2t
+00 |X §| é A 2 1
|,= [e 0 dé=| é=x-2 _gHAdA= 2t - rje = d( )=-2J7(t-7)
B 2\t—1
@ d&=—dA
Bu tenglik bizga mat.analizdan ma'lum.
+o0 7|X_§|2 t 3
2@ 4(t-1)
| .= IST € dT:3ITZdT:3t—:t3
= 2\m(t—1) 5 3

Natijada quyidagi yechimni olamiz:

1
(=2/7t)sin xet +13 =e-tsin x+13

24nt

Ux,t)=——
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3. u =a’u, tenglamaning t>0,0<x <1 yolakda
u (I,t)+h*u(l,t)=u, u(0,t) =T, U(x,0)=0 shartlarni ganoatlantiruvchi yechimini toping.

Tenglamaning chegaraviy shartlari bir jinsli bolmagani uchun yechimni quyidagi

V(0,t) =0

korinishda izlaymiz: u(x,t) = v(x,t) + w(x,t) v(0,t) + w(0,t) =T , bolsin.u holda

w(0,t) =T . W(X,t) = (CX* +C,X+ )T +(C,X* +C.X+C,)U .

V. (1L,t)+w (I,t) +h*v(l,t) +h*w(l,t) =u, V (I,t)+h*v(l,t)=0 bolsin,u holda
w, (I,t) +h*w(l,t) =u. w(xt) = (cx* +c,x+¢,)T +(c,x* +c.x+¢,)u Korinishda izlaymiz.
c;l +cu=T
(2c | +¢,)T +(2¢c,] +c)u+h(c)® +c,l +¢,)T +h(c,)* +c] +c)u =u
h 1

Bundan esa ¢, =0,c,=———,c,=1c, =0,c,=——,c, =0 ekanligi kelib chigadi.Demak u.
1+hl 1+hl

u—hT

u(x,t) = v(x,t) + 1_ r x+T ni boshtenglamaga oborib goyamiz.
+

v, =a’v, hosil boldi.tenglamani furye usulida yechamiz:

X"(X)+A*X(x) =0

shturm-luivill masalasini yechamiz:
X (0)=0,X'()+hx(1)=0

X (X) =c,cosAx+c,sin AX

Demak, X (0)=c, =0 X, (X) =sin 4 x
-htgil=4,,¢,=1

c2=1deb olamiz.

, umumiylikka ziyon keltirmagan holda

| ) :
IX,00] = [F28 2Ky L L o =L AoA I+, <h

;2 2 4 T2 4 A+tg’Al) 2(hP+4))

T '(t)+A%?T (t) =0 bu tenglamaning yechimi:T, (t) =e™**A .

L I'[(AX—T)sin(ﬂnx)dx

AT 4

Bu integralni hisoblasak,quyidagi natija kelib chigadi:

Jeax—Tysingzdx =~ a1y Ty Asing
0 j’n /1n j'n
n n+l
cos Al = ) , sinﬂ,nlz(_lz) ﬂ;n
JV1+tg?a, | 2,2+h

natijada A, quyidagiga teng boladi:

———————————— e
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-)'U T

A 4

JAVOB:u(x.t) = i

24+ 1 () )e‘"‘“sm/lx+ u-Th o1

(4,7 +h)+h/1 A, /,1 +h? /?, 1+hl

4.Issiqlik o’tkazuvchanlik tenglamasi uchun Koshi masalasini yeching.

U =Au

U = Uxx + Uy

u(x, y,t)|to=sin2xcosy

Tenglamaning yechimini quyidagi korinishdaizlaymiz

- Ja Joteoe S

—00

u(x,y,t)= ey

bu yerdaa=1, p(x,y)=sin2xcos .

e [x- Hy ot i [ Iy

u(x,y,t):ﬁ j jsiancosne dfdn:# jstcfe at dfj'cosne at dny

—00 —00 —00 —00

2 5_2’

+0 ‘X—f +00 +00 22

| .= jsianemdg[fxﬂ jsm(Zx 27)e 4td/1—— je 4t (sin2x€0S24—C0s2xsin24)d A =
dé=-di

—0 —0 —00

4
g —
——sin2x jcosz/le 4td/1+c052x je asin24d A =—sin2x 2\/1_e Y _2./xt sin 2xe-

—0 —00

+0 ‘Y—I]‘

2 y n /1 +00 +0

A2 2
PE J'cosne’ 4 dn[nyﬂ }jcos(yl)emm J'e’ﬂ(cosycos/ﬂsinysinﬂ)dﬂ:
dnp=-d4

—00 —00 —00

1
+00 2 +0

: T
:—cosyje 4 cosAd A - smyje e sin Ad = —cos y2+/xte ‘&t =—2[xt cos ye-t

00 —00

Demak, javob:

u(x, y,t)= ﬁ%tsin 2Xe# oS yet =sin 2xcos ye*t
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