64)790‘7&;134)0; gx QM/} é /
Unskeadly teal Conduclin i g rod.

dssumplors gy Gty ferfely dnsutitd.
£0) fod (s pumifrmly faoBed. tpmgl
Sty o&wg eris ol ot oe Gos
Sedion T ancther
Yt t): Towpunlire ot Gess bedin Aocalid sin % at
Lot #-
Clt): hum 202734 dww§
o) = € PXR)Vixe)

Q,t) : fleak omery /DWW-"{ of %@M‘;Wwé@‘ @?
jusice e Slece

B64): Weot flox. Florw of ausrgy por vuit of Lo
/P74 ﬁ” M Qf &aﬁue GrA .

%"’C‘/M" of Gonservkon of orgy Leoacts 1o



2, [ eGt) A Ax) = Pat)A- Plemt) 4 + @3t) pax
¢

&‘w'dr'w? é; Asx  aud ﬁwn; ,éu we arive T

D=0 )

o¢

Tourier's b of et Gorducir: Vo o

| 4
¢(X;f)“"' - Ko ?.y:
X =

S Ll g (0 leod & =

.
. y ’l ‘_"—‘5"¢£
1091;" 2 %1{’)4— @ xt) \

2 katx) = consbul _,-

L—) 'r-ﬁxmn( Conﬁé-‘ag‘—""/'

o e
X - %% A | S . oikel.
. = 4
9t c,ﬂ 5 >
. .
Ij{ Mo Sources or Sinks fl= o
DV _ 91}“ oexel (3)
5¢ @X- L0




é/ﬁ?f ZﬁW{S :

(v /(x)@%z—_—_- - % + G (x,¢).
X

C(x)) /‘9/)()) &, e):  Kanon

?5:,0 = Ener, féu);‘ﬁ&é?f
' /)r,é)) Qj/x,é')-' Uricu o . &C.o > ,,Jﬂ f,(ﬂaﬂ
Emzr_! Zau) MLéZ'SAéS 9 rda/’éms’x% ‘é@fw‘?gﬁ

ﬁf&é’ ZJLUC) LN UDINIS .

T law  sloutd  wweludte %W’”/” WMM

fopplies 25
) Mo fro S Vﬁﬁ
D lial gy s fom Ao e o T
3) Greddr ,@u/gmj;e differcnces imolis
Grear foo of sl Loy



ot
) Q(fx,f) = Kp(x)@)f (x,¢) )

——

EJoloin M? Ze foreaos (%) Condlons aré
Salfpied
Exercise:  [autet 1 Yo Amnwone sin Secin 12)
od e phpical ails of Ko - e B
of  Cugy (£), lagh (1), Topeic (7,
Jaie [€),
Diffusion af Chemical Blltont

o ﬂmmr/ of a;{pmgaf
Ulxt) ! M&f oicel  [u] = = -

2 "‘fo ? 92 Souvse @
ot~ ox / kM

‘:'—-"> Q¢ Ox* A[é’djkm‘&a
¢/x,£’): - K@-%i
Fee's Law of dc#fﬂ'm




(B) # Catled ehualin of Ul Codcin .
It s o fonbl Ype' Tt abs motde o dipiein
[rocess.

In onter & S (3) or (3), we need %
i pose Fiso bowiscdiry, Conotidiims  ((BE5)
Bud e wilik dolilon (T ).
Tor Sxacapte,
ggfj :ZZ Diniciet condillos.

o

Y (o¢)= Cl(€)
© X

/(/e‘umaun c"”’a’/‘z;"'

v = Dt
e (L,¢) )
2l
[0‘4%—’ * ﬁ’fﬁ!(@f): )
= G)
[ B
or @‘K? ok nalim Of thom..  Prscues k%ffrafwﬂam‘y _/

zéﬂn Cm"d‘ﬁﬂf



/“3 Bp“”ﬂé"? &7"&4 lon 5.

#) Z&s’cﬂéea/ Wc __

N(at)= 7~ AR).

8) Tl bourcty:

gf/@f) = -/, (d)é_@! (68) = f&.

X
m oV I._-.-: )

_ —H | Viat)- g (¥ |
45(076') = T Kel0) 5, 9" (0t) = [ / j
'gfrwnﬁ/;kg I‘W(

&) LF fﬂw7smma7 et

af x=0©0 {OU
= o) — Vp k) > O = gé mﬁ &;;D
bt flg

@ f{ MM < fam?uwd}t;‘—:;) q/‘(aﬂﬁ?f(é)COQ
b fos Brot) > ° BT -

Hoict Sbuse o Fo Surrvpnitiy # Ho 194



Pl jiiled Gontilin.
W"[X,D): //X)../ pe X<l .

m%ﬁ%a

V. _ K 97”"_/- _._Q._ ) oeXel

—

22 ‘2—;7" “d £>0
V(O t) = /4) 4 >0

M _ +>0
Sy (L,t)= 0,

4)"[)(,0) - f(ﬁ) : 05-)(4-!’

fom an sl boundery alec foblon. (TEVP).

' & PP
here are Several Mg idmfwésé@béw&



4
@e n'mé,'n o/ M : %M W

I
g C,p Ko
£Méd //ﬁﬂd k/’v&mﬁ . A
&1&5/;;( / Goss kaw

e .
Z/{)H)r W

7 (4:&%/
= ¢5(@¢)/_/ ;;!L )
| : dx Q/x,{-)/
—é{i CF Ut + /
at A 0

of (olutss
Lund,  THeorm
. Usin ; ”

/ %‘ (”z*)ﬂ/x +/0ru)dx
o/

. dx = O
é;J(x,e)Z
/Z;{O 9“&‘# ‘

ﬂ"%®x7

@t
bty and
MVJ roi] o obiy
J%&




g

Lrportnt W %ﬂg& s

{) Divegerce.
_Z;[ ,f[x,y,a) = [f’/sf,;;e) f(gzz) F(x,fr,a))
)('-'-‘(xr(f;é.)
- _ D% (%) + 9B (3
= & E= .
V. F @x 2 05) @7 = (\")3
. = 3_SRR
2) M _ A ﬁm} —> F4u2).
4 /(x,yfa) o G Scalos réﬂ&@"
0f 3 veriables |
ﬂ? > /R

(x,12) — £
9-’6 (x) Q‘F 7T (%), @7[(%)>

Vf(x)“‘
3 n z T
) _[%/ﬁ—w ’[.)__- ?_f.;- ?_Z_,[—I- Eé
A]C _’_-:VJ[’_-—:_-_ V[V T ox* 931 @2

?rw’
)=
V[\?{J"’ V(fax’@@g 23
)-f-—-—-(_-—*“'{(@)



Dive Igprce fﬁeawm.

&W%f&f ﬂ%@.r’ A oper Set @ué.«m‘/zﬁ all or Some of
e port formng b lomdiy.

2 4 erface OR ot comsist of a firle
Tarber of Sl fpicees  foined lyeller @t He boundories

(lurves dfining boundonss) s Called  Jorecersise - smek
Sz

_’%/‘;"' %ﬂﬁm/z Surface 5, we mean
5-‘ F'—-_ F[U,u’)) (z‘(ﬂ/)é D

Such %@"f f“r(z,,u) o Mwuxé Cf%"rw’zﬁé/e and
i il normie/ Vetor A (%) i conlinasoss o S|

Haoern™ 0) 5 i o bowrded region.

5) On A5 le closed /yz?cewge Smcf Surface of 1.
) F(X) 45 Oonlivvats en JLUOUL.

A) /f(fc') L5 (owfnam/i W%Zb;% m .
&) Nlxs) He wnit ouler normal Vedor bR at Xs.

Hoce,
// \zf(i)c/v://(fﬁ)(is)ds.
Jr OJL



bfra
Ln J-D or 3-D &w@wm‘emj

L) s

Waut Slecty  rusemaiin "/M‘“"W s R R botudedt

o ourfece S.
?7 - M Cxye) P572) Vx12,t) Adv
R

pekicle R

¢ or bt Hor b woo & weloe  Plxnet).
A3
4

f%m p/ Mww o of {/ﬁ"’b/«) /?"(t&z,t) rtfa;y,z) as
Dry the

= ///V Pxn3at) ol

' o s Blenet).
A(‘:afm-ﬁ?/mmé/a{%/mdcﬁ-.__ %%

r{‘-“‘f“" &umqwmkﬂ&w?g

///cf””“’ "@//9‘ XZ +///aa,e)a4,/
ﬂ < ‘///V-#a’wé/m



éﬁﬂﬁé-'f Orsiter  foun= —
&) Bl My et Aovvtive o fluq) ot (22)
vi Tt w &), (19, 41), 12)

é)Iﬁqu s f‘&m%mwum

M &'% @daaje .7. Cula,zf L8 % Maximum r"f&
075 C’Ma i

/ a) V"l/z’-)‘ (87 Xe}/(z,o) (r Ki)
(ﬁ’ﬁ) 3 3(/-
(/ 2) ( ‘ BT &
; J-,-"-—):rr“i
- ’) (/;z) [l";" 3 5 Vs
Rgf = o (2 e ek
- ﬂ o) = C ::i
(D(m)f- ©¥% 49

91‘ (2'0) = .Z

D(o;!) ./f [20) = 9? ;
l&ff@d V@éd / %’%) 7[(2;0)-:- /s
e



b) I
B W) f’"’ w st Jwj)=/

iD{J / (Xeite) = 7/ o) b?)
but ) =
V-0 = 176w 1] e &
= || 0f 6] e ©

Zérzf:f W %u 6=0.

N éu"“m%é"%’“%’ 0/.17//%7)
-Z;' Gr ﬁf{w&uf m‘u/bﬁ—_,
gy
V(20 = (é, xe‘b")/& = (4,;&).
,0)

O (h2) ks T Olaeclon of moXimr P
for four) <

2%« fofnf’ (2 o)

vt oo (5 z)

A ginei roums m,é of Mje:

%_QQ_ /(z,o) o @5_’ %) f(z,o)::

(o4l = l/—g—' "



ggﬂ?flj Zlda) Gf M M&c%‘v 2 Mﬁér d{bmffn;ns

Ty oA

;%x = %&,{') = —Kkolx) _2?_5_ (x4 .

In 2-o or 3-d

T4 fix 15 G Velor %az dlaet).
Tl Guilon 5 s thatt iecline o 4eat
tinegy 40 1ol flriry

A fpe malbniclr, oot O from
It bt du o ol i did bias ol

e




@
™

or

////Ef@%—qu v.¢ —deqr-@
R

Tnuee kf vz ,cefa'w'ﬁ, R e
c/@%l.f:-mwé?

ég@“;) Lourier 'S 490) # M@NM
b=-KVV

> (27 (V)Y ()
—/—@’ﬁ’// Cowrer of

. O=0. (wo
If lgﬂm{ mmﬁwﬁ Ko 42 ondad e { et

W w V.(7V)
o¢

ffu& or dilfusio (3¢
WV _ Y ool - o diffusion 34 12 )

I Gt e
Tooille Bc's. V(% 18¢)= T (x9,2t) o~ Louu&7 S.

o

-+
@.2: . Vov' .;‘ (7("”}‘{') = H(XIYIJJ{) = A<:—_D, (‘nsﬂw'

o
E oS éz .
__j__:_é:_:. : 4)‘(3;7{&,0)-‘: 7[()‘}71"-')- 2 W aJ[ 2&;6 %_’f
Steady Stuts + Mo buat turos + Mgl Hermel b s (21)
& ; Discuss ﬁ
v = _ng o S ‘fecln}r'fws lﬁwd
» . = }
tf Q=0 V%on, (.e,f;é.w, 29ealim Airniladims. .




Exauple 9.~ by, 29l

@wf/@%na/ mass  wt as M%n‘g‘gé w
Uoed wolime 2. &

)
!
!

\ ;

f
/1}(”‘;{’) : l/&é?a-% ) ;L(Q)# oulyard normal (W"f""&")-
/0 (%,4) : &’am? &of mass.

Zhaﬂe of bpugervalin of mass :

knle of cﬁauje of s Mass inflow /VM
Inside 5) /a,,, il Of = O i Urotgh Snface S

]/F!xt)darf— //,M’ﬁ as (1)



&
Wﬂg Gauss Heorem

ﬂ y[i,e) v, /X,é)], n (%) ds = —/// A (e Vit) d
S J

Hopore, (1) Transforms Anlo

2 + 7 ze) dv = O
R ! L] (x[

~/[/Zf (Xt) /P’V) f)é

J2

ane ffz dorain 2 42 @féfwg

(

g-Ww af fﬂrffi—ruug :




