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Com. we %@rmi'ee Ao ' .
If y,m) Thew. we hanve Peac,e_az’m}uo(,’
Uge = :C—Hxx +“—7L0‘,é) Xelx, x2] t27t,
P ot Y 1o 2 :
B.C, u(xi,t) = Ucxas,t)= 0 ( Dtrwd:&f)
Z.C. { U(x,to) = Ptx), Px)=0, 21,2
UelX, to) = P(x), ¥ (X)=0, <

Thm Let D= [x,x.1x[t,,e0) c R?
Let w e C*(D). If ulx,t) satisfiea 65,
Thew £ &« the avf?gm@[)m'o"kfkub
propeties !

er_o‘_vﬁl Let's ppaume 3 € Cz(D) st. WV
Define & (x,t) = Wix,t)— U(x,t),
Thew & o o ndd

T = = %xx ‘c}wa -eaAyf'ode.'Vo‘ve
x4 zcx: 9= 0, c=1,2 ) Gl et
T(x,to)= 0 = ZfCX,f'o) k) w wa/b/

To SHow : $ satisfyingtkx) = 0 vn D,
Thio o phyas b VIgUl aumvce nothom
really hapyerd Zewo ﬁaf % with 0 B.C L I.C,
Yel, " we 'nead fo prove thio mM.emaW%.

Coiden tlo +otal emorgy (= kinetic +
potentiol) o ary Ene t-{z. to.
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TfurCCaM,ShN'l‘hAb) Thee we can foy
T(x,tD =0 w D,

To Sfbw;zé:**)’ Det’s conavclen
@ [ 5 [Pl —t8e] dxdt = O
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Now, § 57> C Jaxdt = §J 1 dadxdt, so fol’s wae
o ) D
Grreen's Tha ' §§ (3 32 ) et =§ (£10t—f1d)
Set :Fn = "'Czcéx , :]C'z_="'zL_(¢,”§-c—L‘l' _ngz.) .
Thows () =$ (-13,3,dt - H(p3 +73.2) dx)
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Hence (&) = —-g—gm(e;e‘+rg:)dx

=+ S:( p;,f'(x,t,)+ T, (x10)) dX
= O Vt, 2 to
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(S §(x,t)= o b, WD
By the B.C., $(xi,6)=0, =12
to ok .= 0, c.e., §x,€)=0 W'D///

£ Heat Condunction without Conedion
We m&a conmmnden. fuot comductine e a bo
Se
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mokeiiod o fowo eneouo amd L'Sotrofio,

no \Mﬂ\owojﬂe, 1 o preforreo

( €.%, no Uﬁ'xjg @&&iﬁm )
no Lowfm»fem '

Remonk . Hewever, omisctiopic oliffusons frao

become om impontoant & udenesting fopic i
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Let the %U«Mf“”‘y af B.ZafAQpemfroﬁnJ om orbi.
chosen S'@twfac.e. AS withon The meal,&z»g v unit Fime,
(e., A = P% beak throvrgh .
Consiolea M%%m domen AL, [JAS
with the cdistomee AV, Ossume the K:mperm
{ U=ulx,y,2,t)=Cmst. mmAS,

Uy = W(X+4X,Y+ay,2+42, t +4t)= Const 'em A S,




From experimental Hermodynomies +
s et & Fheor of molecdan mation,
heot wifl gc/m_!:m the swfawe of
hegh temp, o that of Low Tewp. in
the direction L 4o Theae sufnces.

( The First Low of Thermodyramics)

let AU =U—WU. Then we houre
AQ « AY =< Aw-AS
=k AUAS — )
+hermal C,mdud’ivﬁy

k = plux of foal whew Ausl,A8=1,3 &Y=
Nofe tihat k “w general depemdo on material
omA Temp. We wont deol uwith k=k(n),
IhSTQO\OL) we unll WLUM un'l_h k-‘-(',fm'f’
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oanch S‘e‘\'\?nﬁ F=vuw, V=Av, we e
Q=k{{vu-vdS =kfffv-vudv
S a

v
=k Jf{4wndv
Remork @ I, LaTeX, 2V A =77:Laplpcion
T wordd recommend - _3_3;_.,._3_" .,..?i
\Delta for the differentiod b“‘z 2Yy* v2*%
wiclement e.g., At =V

\varDelto for the Loplawan , e9., A M//
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S (b-0)feod = F)-F) ,Icel
S vk (D feo) = SI{'-Cx)ob(/E‘ceI
Now Yyou corn see how 10 5ek O

On the offen heumol, U i AV Lo edthon imcneaned
ov decwared by fhe accumudalion o Lors of quantity
of heal va AV of the rate {ut) (= the suhal
avevage of Ue over AU-). So, the flux of hoak
tinto /From AV W :
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o~ = Srewf.'c, e 0-8 the we dum
= oamouk "ﬁ Aol necessony 1o rosse the temp.
ofa m:rm af me duwc Bv one wwit feump.
A UM me . _
Note @, © AU = mesd af The medivm
E%Mod'}r\g Q=@ om _Q,o,‘lJ(Tnj AU‘\l/ O, we hoart

Qo Wy = R VK
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Heot (or Diffusion) E%{\ !

If 2 heot source ov pumk at (x.Y4,2) at time t,
/éa%) '.F(X,‘d-/ Z,t)) _t_i'_% -”’\Q aba\/e IPDE- bQCOW\O_S

U—.& = o(tAu.‘P 'Fl_a‘_,f(x/‘j‘zzlt)
For the statimary femp. olslach., e, Utz 0,
we howre A = — IFJQ ( Peisson's egm.)
If Fmo £, thew thio reduces o
Au = O (Iap@aw's eﬁ'»ﬂ)



