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TOM TAT
Noi dung bai bao thwc hién viéc xay dwng cac cau lénh trong phan mém Mathematica dé tinh toan déi véi thé
vi nhiét b& mat va thé vi nhiét thé tich trong céng thirc Poison (xem [1], [2], [4], [5]) d& tir d6 thu dwoc nghiém cla bai
toan ban dau, sau d6 béng lénh Plot3D ta sé& nhan dugc dd thi twong (rng ctia cac nghiém thu dwoc.

T khéa: phuong trinh truy&n nhiét; thé vi nhiét b& mét; thé vi nhiét thé tich; cong thirc Poison; ham thyc hién.
ABSTRACT

This article builds commands in Mathematica software to calculate surface potential and volume potential of
Poison formula ([1], [2], [4], [5]), obtained from the solution of the heat equation with boundary conditions, and then
the Plot3D command will receive the corresponding graph of the solutions gained.

Key words: the heat equation; Poison formula; surface potential; volume potential; test function.

1. Pit van dé

Ta da biét (xem [1], [2], [4], [5]) nghiém
clia bai toan dau (hay con goi 1a bai toan Cauchy)
cho phuong trinh truyén nhiét :

ou ,0%U

—-a =f(x, ), 1

p o x 1 (1)
va diéu kién dau:

U o= u(x), (2)

dudi dang téng cta thé vi nhiét bé mat va thé vi
thé tich:
_x=y)°

+00 1 Y
u(x,t) = _J- muo(y)e At dy +
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Neéu ta dua vao ki hiéu:
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khi d6 nghiém cta bai toan truyén nhiét viét dugc

G(a,x t) =

26

duéi dang sau:

u(x,t) = +JC:OG(a, X—Y,tu,(y)dy +

t +oo

[ | 6a,x—y,t=s)f(y,s)dyds.

2. Ap dung

Buoc 1. Thyc hién cac cu phap sau day cho
viéc thuc hién tinh toan d6i vai thé vi nhiét bé mit
va thé vi nhiét thé tich:

G = (U (2*#1Jn*#3))*

EXp[#2% /(- 4#1°#3)]&;

G=[axt]

XZ

T a2t
e 4a‘t

2a/n/t

vo[a_,u_]:=Simplify[Integrate[G[a,x — y,t]*u[y],
{y, —o0,0}],t > 0&&x € Reals]

vi[a_,u_]: = Simplify[Integrate[G[a,y,t]*u[x-y],
{y, —0,0}], t > 0&&X € Reals]
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0 7(X—Y)2
woo[a_,f_]: = Simplify[Integrate[G[a,x — y,t-s]* . J.e @ fly,—s +t]
fly,s].{y, —o0,0}], 0 < s < t&&X e Reals] =0 \/_ ds
wii[a_,f_]: = Simplify[Integrate[G[a,y,s]*f[x-Y,t-s], 0 S
{y, —0,00}], 0<s < t&&x < Reals] 2a\'7
woila_,f_]: = Simplify[Integrate[G[a,x — y,s]*f[y,t-s], . Budc 3. Thuc hién ci phap sau cho viée
{y,—0,0}], 0 <'s < t&&x € Reals] kiém tra két qua:
wio[a_f ]: = Simplify[Integrate[G[a,y,t-s]*fx-y,s], 11+ = SImplify[(D[#4,t]-#1"2*(D[#4,x1 x1] +
{y, — 0,00}, 0 < s < t&&Xx € Reals] D[#4,x2,x2]+ D[#4,x3,x3])-#2),
ints[w_]: = Simplify[Integrate[w,{s,0,t}], t > 0&&x1 e Reals;x2 € Reals;x3 € Reals]&
t > 0&&x e Reals] 10: = Simplify[(Limit[#4,t — 0,Direction — -1]-#3),

x1 e Reals;x2 e Reals;x3 e Reals] &

)} _ ) I: = {IL[#1, 42,43 #4], I0[#1,#2 #3 #4]} &
uiifa_,f ]:=ints[wii[a,f]]; Vi du 1. Tim nghiém ciia bai toén sau day:
uoi[a_,f ]:=ints[woi[a,f]]; ou ou .
uio[a_,f ]:=ints[wio[a, f]]; ot ox*

Hién nhién phuong trinh da cho c6 dang (1)

uoo[a_,f ]:=ints[woo[a,f]];

. X
2cos=, Ul_o= X
2

Buwée 2. Thuc hién kiém tra tinh dang dén

ci cong thic déi voi thé vi nhigt b mitvathévi o 5 21 f(xt)=e " cosy, va
’ 2

nhiét thé tich:
vo[a,u] Uy (X) = X.
o JX"QZ Ta nhap vao Mathematica:
.[e o u[y]dy Inl:=
-0 _ _O4Tx . —y'a—1-
ot f[x_,t ]=Exp[-2t]*Cos[x/2];u[x_]=x;a =1;
vila.u] 2 In2:=vO[X_,t_]=vi[a,u]
+oo Y
Ie 4a2tu[x_ y]dy Out2:=x
o In3:= wio[a,f]
2aNt 75 t «
uoo[a,f] Out3:= € * 4Cos[§]
w (=) .
a?(s— Ind=V1[Xx ,t ]=ulola,
ety bR
J:OO ds 4 n X
) s+t 0ut4:?e (-1+e )Cos[E]
Za\/; In5:=u[X_, t ]=VO[X, t]+ Vv1[X, ]
uoifa,f]
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4 n X
Out5:= x+?e (-1+e* )Cos[z]

Kiém tra:
I[a,f[x1, t], u0[x1], ul[x1, t]]
{0,0}

Nhu vay nghiém cua bai toan da cho la:
7t

U(x, ) = X +§ezt (1+ e4)Cos[§].

Do thi cia U(X,t) duoc mo ta boi Hinh 1:

Hinh 1. Bé thi ciia ham

Tt

U(x ) = X +§ezt (1+ e“)Cos[g].

Vi du 2. Tim nghiém cua bai toan sau day:

2
u —168—l2J =1t°sin2x,
ot OX
ul_,=e"x

In1:=f[x_,t ]=Sin[2x]*t"2;u0[x_]
= Exp[ - x"2][x;a =4;
In2:= V0 := vi[a,u0]

-X

O Xe 1+64t
Oout2=V0=——""—-
’ (1+ 641) %"

In3:=wio[a,f]
outs:=e*¢Vs’Si n[2x]
In4:=uio[a,f]

Out4:=

28

e " (—1+e®"(1— 64t +2048t%))Sin[2X]

131072
In5:=V1[X_,t ]=uio[a,f]
Out5:=
e %" (—1+e®*"(1— 64t + 2048t*))Sin[2X]

131072
In6:=u[X_, t ]=VO[Xx t]+V[x1]
xe l:;‘lt
—
(1+64t)*

e (—1+ e (1— 64t + 2048t2))Sin[2x]

Outb:=

131072
Kiém tra:
I[a,f[x1, t], u0[x1], u[x1, t]]
{0,0}

Nhu vay nghiém cua bai toan da cho la:

_X2

Xe 1+64t
- +
(1+64t) 302
e o (-1+ e® (164t + 2048t 2 ))Sin[2x]
131072
Do thi cua U(X, 1) dwoc mé ta boi Hinh 2:

u(x, t) =

Xe 1+64t
—+
(1+64t) 3
e (—1+ 6% (1— 64t + 2048t2))Sin[2X]

131072

Hinh 2. D4 thi ciia ham U(X, T) =
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3. Két luan moi vi du thi d6 thi cia cac ham déu dugc mo ta

Bai bao di d& xuit phuong phap giai bai mot cach rd nét, dem lai cach nhin nhan tryc quan

toan truyén nhiét bing phin mém Mathematica  C¢ho cac doi tugng quan tam dén dang di¢u nghiém
théng qua viéc tinh toan dbi v6i cac thé vi. Sau  cua bai ton truyén nhiét.
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