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Temperature Distribution in a Cold Region
With a Heated Surface

Denni s Si | ver man
Mat hemat i cal Physics 212 B
U. C. Irvine

m Temperature at surface is 1, length L is 1, diffusion constant x = 1.

m One Dimensional Plate Distribution

In[1]:= ?Sum
Sum(f, (i, imax}] evaluates the sumof the expressions f as evaluated for each i from1l to
imax. Sum(f, {i, imn, imax}] starts withi = imn. Sum[f, {i, imn, imax, di }] uses steps
di. Sum(f, {i, imn, imax}, {j, jmn, jmax}, ... ] evaluates a sumover nultiple indices.

In[55]:= Tsum:=1- (4/Pi)Sum[(1/n) Sin[nPi x] Exp[-n*"2Pi ~"2t], {n, 1, 11, 2}]

In[67]:= 1t =

In[68]:= Tsum

Qut [ 68] = 17%(4 (E”Z‘ Sin[mx] +%E9”Zt Sin[37x] +%E25”2‘ Sin[5nx] +%E49"2‘ Sin[7x] +
%Eﬁlﬂzt Sin[9nx] + 11715121”“ Si n[llzrx]))

In[64]:= tabplot :=Table[Tsum {t, 0, .5, .05}]

In[65]:= Plot [Eval uate[tabplot], {x, 0, 1}, PlotRange -> {-0.2, 1}]
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Qut[65]= =G aphics -
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m Two Dimensional Rectangular Box Distribution

In[69]:= ?Sum

Sum(f, (i, imax}] evaluates the sumof the expressions f as evaluated for each i from1l to
imax. Sum(f, {i, imn, imax}] starts with i = imn. Sumif, (i, imn, imax, di}] uses steps
di. Sum(f, {i, imn, imax}, {j, jmn, jmax}, ... ] evaluates a sumover nultiple indices.

In[70]:= TsunR:=1-
(16 /7%y Sum[1/ (km) Sin[k xx] Sin[mny] Exp[- (k? +nm?) n®t 71, {k, 1, 9, 2}, {m 1, 9, 2}]

In[76] :

Tabl e [Pl ot 3D[Eval uat e[Tsun?], {x, 0, 1}, {y, O, 1}, PlotRange -> {-0.2, 1}],
{t, 0, 0.1, .02}]
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Qut[76]= {=SurfaceG aphics -, =-SurfaceG aphics -, -SurfaceG aphics -, -SurfaceG aphics -,
- SurfaceG aphics -, - SurfaceG aphics =}

In[77] : = ShowAni mati on[%]



