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How do we calculate the rate of integrals whose domain and integrand are both time-dependent?
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Theorem 145 (Transport Theorem) Let g € C'(3,R) be a spatial scalar
field. Then
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where n(y,t) is the outward unit normal to P, at y.”"
Page 150 of TAM551

(')J( donnan~ f& \"V\W(M“'.\ @

{w»;b B

p(\ \\g\af w\& \r \“%\‘\\'\i Q)\ ?Y*OJ g - \wg, BN
G Wi)e 51&,, <V

A ; 3% (5/4')35 —+ §|}Y'\\C¢Q&. change

~

o b 4 N
ey \1&% 3 H 8y Ry )
3 Wb ek [V RYCEY

(o X chongee of RO QAN 9
[ AT \S \/c\\ -
sohor oyl o 29 - By (52 «0)a(34)

At

~
=

C oo~ oo soao- Aga _ BN

(i - -
> VA N H(yA)

- (
N /i <Q QVN‘*"'\)) e ~ V°K <ors
4

T
—

= J.n= (U ‘/u}\,vﬂ_ ./}X‘LL o

CM Page 2



1
—— Jon = (U ot mde !
Vv aJlej Jo \IokVW‘L

:o( \'" whe\L S'fg“c’*— ; GInblan '(PM A Qf volUm  arte

S Ay b Vel 5 @

—% J Jodd < S %Djl*) U +j 90y) V(44 %4%
i L o
15 — e
V3 6
18 g g 3
D 2 -l
0*5 5Lyl y s 33 %% dy + I (1) oy +
K ! 39g ) va:ng
+ |
Cocmd Pk Eg(sz i~ /[\ y P,

G tS j(ﬂ\CW

X Ly map
%W = fon

we IS avyivy b ke | x
(,?(_)“h)



G 5 %,(\w,«;o (‘g\cl]/x 2V, < c>L\/(,j
_— M | ‘ %2&%2{
G j q Ox,t) g (ot) JK -_ﬁ\a\—x;, F
2
L—o%m\ o~ b CPISEN w

Womddr  are expredtt

oo Q\g w~ &‘W\'." ‘\'U’ ol c‘\"”’“a/\'

DECH) g T
C \B E %u )?CX”)J Vi O thaot an
q,\\ W\e‘uﬂ\(&
Hwy Gl s _
§ oy
!>>

/‘Dﬁ_g*‘%m seebed dr e

Fe
° V,

W W e back. Yo % A j—~
D_(_’\ — DJ A\U v c\\/

A J <Df + 3 V) J

o ad Py -
ot A ©

0N6 Q Q—% v Vo oo f\(\)\x AL, SN i




kY ¥ &/

———

&5 .
_‘%% . \BL%T% x ng\-%&iv&xcw% L A

I A A e~ Ce 5(0&?‘(0% Y o Rk BN HV\I\

S scdec oy WV .
$c OQ fﬁt‘ h%%

Vo v+ g dvv oo By, P Ve = @) C<39(3v)
7T

Jiv 3pcdl;~9 e\;\\lﬂpu\q

M“l’v mto Qﬁ'n@ AR gl

G .
%T *&@% +dl@ﬁ]4%- V) L 2
R M Jommen of  Thorem (45

Y\O Yot oA harh
F\ o e\
: = Vel 43\)

ol A QJ«\J K ' 5cv,n)J8y




%auwwv\ 1
" Py
(A - gca(v),h é\/g
Pr
D & . S R JQC‘WCW

b EY

. J 90A) V@;“;;'(Mdsgj
MM Y o= p/; C:(\‘,W

ot Gt g

G- )Y

QCC,‘@»\ Ba\aws | aws 11 v
2 G - j s \

J Y ) e

et dm. OB WMM fon

4§ bden f oy
Mt&gé\/ )—ﬁM:O Gﬂ"’o fjc()

\Wheov Memaie— P s
_ oP L YF j b —
c eV < z
cw)chy B &S(

Emﬁ“ﬂ o\\‘ \M_ACQV\M\V“

Az <. B%ck\/
SQ A\/U &j T.nJS}

LNk setireA N2 L e flux vedw



B Lo Mok souren BEJ L el flux vedw

Sumww«}
& | Vé &A UL R\ V) N AR
J 2 \ €} \ Radencn | |

~§‘ o | Q | Mg 83
=gV Fb \ - \ Luasr womash e
VAN @) \ q, ‘ EM)7 ( only Iresd @7&1&\:)

‘\)Oé\wf) ey iy to geth/

@Ez\fm@- \&N ﬁ«vf G ZS %_Q)/?
o B B,

D—DTQ : j ‘"SJV} _S f}l.n},}cl 88\

(@ chs‘m’-‘«ﬁkw ﬁ‘/\/}&b —
L
%% . 363\3 J/\/g +J %V“"g%} l]g
! Ahegr—
\ 45
/g%é\é -j {7‘" 35 3 Ba\f)gu +j3\/.h dX\}
Bt VB 3 R%6,
= J8 ) M )l
S 7;\ 8 ‘N &O
3 98
\\—/\/\_J

(l/xo\ A dreren & Hherr






