3“’7(?3} Lﬂc{,{ﬂjﬁ. 7,,% g

R,

£y e by i S el

I e Y

e

‘g (,5“‘7“\ 6?»@'%2..»«;..‘3 ﬂ?ui’i A

A b

! a T mg} SR LB R YR bt g ai“ &
e ik 8 | —
. ; : //’ L P ;4',,“: "

—_— 5 3 /;

P ;;E? £ Syt VoL —

fﬁ,—-‘--w-w--w»ﬁ.___, R ot o s 320
e

ygﬁ_‘;"‘”" (£ 5

> kes ‘ﬁ" # Lt S he e o Vercbed f jecetdige _

<, fhos «c‘:*)@{;:iq & ifﬂg:;[ (=] w{:l’ﬁ en fi% iﬂcﬁf’m} ,,w'(g «:.ch }57 éj €A

& Ef}g@ﬂj i 7 ace Ly se~ st C”m{:i‘ )ﬂmum ag <% f’j Coaperw &

i
P

L o . |
s j peSi v € 7y gt Chod, Leﬁ&_ . be. o veoktes

5 -‘:‘,“,«Wr jb le ;

%:—{& lﬁh M}lﬂ e Car st ip o S h I<INT - Cg-d v .;fd N L A

P ok w&*f\é« 5 c:ﬁ Sy "d‘cz *(;“Y\ FE 3

G,&-—E . ) . .
&5 c:;fn,aw y"»@.@:ﬁ; & Lo+ 22 ...tl,;m: %’ F . A = Sg;,ﬂ,;j .45
N - ' . o -



" - * ,_*2'3" d - Y . o
Exl Tf F= XYy STy 2) X yx D

é‘ ?é; ‘tl‘ & }'D i ?"""'t“ {3% <, L iﬁ,‘lﬁi‘
p 2

Fr e I reedes oL ‘fij?’u@»« ?f}‘ﬁi"uu

i.g - e TH, i':ﬁ

.

Q,UQEW“%;@_ n Sgcﬂwﬁi 3 - wé

ww e < b foza sl iy th”“?tf%ﬂai b &
M—e: < Jesst ENEL IV

5 4 pr O S S L

< LSk O ; 3 csmsrt )
i

‘ & . R )
< o e e ot 2 s case)
e Mg <"Pe:;z;;g“n&t) »2-?9.315“#&:? 5”»»’( P ;
o

o Py t), <m. f, oo o) 3 c,m_cfﬁf) e

o LY X
= ] g T T etk 4l T o 3 SPeTces € d
“ - X 11
’ , £ S.}v-l’t" %5 "f:' }
woe g [”"MMMJ ﬁ’ 2197 g :T
3 \ e
3 (.,4:3) £ c"if'

"

St (1 - | s
o \) 'ZL rl_ﬂ} f{"}Q Si'\'u*-"“'\“_cia,ﬁ&"{l: w%—.,;gfjx .j,. G IR
) < v 4

a



ua,&;
A . 3/
ard < s [ %hf

<2%]‘2X%1Q 3>

Ex2. T§ F =
= .S t;r\a\u(r\_s‘q,f/i

. 2 T
che cunde X"fj = 16 ‘*“}%
Gk xhe wonk § ¥ AR
T . S %M <
) usipg stoke's thma .
< 3 £
8= Sy Sa
y (3:2: PR S QX"
‘X-Y :z(.a
XL = <X‘5- SRR, T Ye ,l‘%"l7
paramesnze. S...
Ci) Je‘f‘e:.c_%')\a.,. & Rl@ 3: <ﬁc‘ms@ ,E.S;a—’@ J§>
e 0SRSY ard OLEg 1y

)= CHemse, Ysine 3
Y cas g , @ 7 J 1’“&?»
Fo™ (0356 Rese | o

Ceese | 5in @ 05

ey = oy siue

2
ol = g[ldﬁ’.“’t R X YEY

Jo : S
wsf Y eamsw 3+ pk,. e = <O} (3‘ {2>
a3tk cas
e“ 'O] CIT — -
i l..)dwa.Z § : ‘Af‘
N <
- 'Sag P eastw - <t de ) = O
Q > > = [5‘ Cort ¥ (‘f’k‘-x P@B‘Jﬂf
Y

[£2

W

- ‘ A
|4 cos 26) —~ [ ~ corg 2 A .Y L
EAYRNE \——==)ds ) 5e dedn

= S‘i ok 4R

- [ 5:‘:‘*1&1]:‘

p 8&";‘;’

—
-

1

297 ]
Yo S‘) LZ,_'}‘ 2este = 14 oces 2:34'6

_ .
Y e J:’c 13 s '2_{:‘:{
2. [+

-
m

S T

-



& . 4
&‘.@.fg.'é g e kY 3\‘@/14&("‘“:’
s
) ke g

; ? & j";; Y Ex & & i f:f iy f_}’ ;5/ jfﬁ_}» i 3 <.

& ”‘?“'? v is & %.J@E gmx.f\“ra g“f @»‘i C‘ o @ "LW_N §
cfé,}uai‘a e o P lecfons  of ? P ,]w,d,h -y &
: . . " Iy . . - . Ll gi:w:s);»ﬁc‘. ek 5
?& . g E T ‘3‘3"1@@‘;5 j“LW 3 ¥ > B & %uﬁ"*&«cﬂ P ;)em, a g‘i . ’ 5%:
M e, g PRI o) [48 i;)ﬂ onped ‘CLK:"L Cﬁ;\%kjiﬁ’wwﬂ C—‘ gﬂ . B Y =
e, V&*w&c@ 4‘. s esmua [ = CLVC Fas e §
M¢Ww3 mﬁfmw o ot CLM. wy\ﬁ o F 5‘ £

. ‘ : % ?;,ﬁ/m g’gwwig '“J "?%
&ﬂ \E ;;}ﬁ‘“ﬁ w E'tyﬁ Wit gy B e.’.‘g ""{;@; & Ii’ﬁ{,{f ok

& o ;} {Q;;;

ﬁ FRTT———— ? "*)’: SRR 4).._";,,

/ i g '\\\\M :13 2‘4 .:&% X

[T ASRES T

& s ey S <t § Lay ol

RYS

JR———

2y




QME £ F gy e

oA

i3

(ot 7 @Ba o

L1 preel
;’%“’3 EA )
Py

L

e,

&8 -

oty

o/ ok

(; ‘{‘;z e i &b;

{

$3 et

i o o S g v e

4.

L 5 G55 e !?«;v.w J

5% F e e 1@;

£

N [ B 'v,\
by i veias miﬂxg .



z PRGOF GF A SPECIAL CASE OF STCGKES' THEGREM  We assume that the equation of § is
z = g{x, y), (x, ¥) € D, where g has continuous second-order partial derivatives and D
iz a simple plane region whose boundary curve ¢ corresponds to C, If the orientation of
§ is upward, then the positive orfentation of C corresponds to the positive orientation of
Ch. (See Figure 2.) We are also given that F = Pi + Q] + Rk, where the partial deriva-
tives of P, 0, and R are continuous.

Since § is a graph of a function, we can apply F Formula 16.7. lO with F replaced by

curl F. The result is o ﬁ : aﬁn
2] [[cunr-as |

FIGURE 2

dR A0\ @ aP B8R\ az [ P
=H _(BR Q)82 [oP ORY oz  [6Q 9PV,
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where the partial derivatives of P, 3, and R are evaluated at (x, y, g{x, v}). If
x == x(1) vy = y(f) ast=bh
is a parametric representation of €y, then a parametric representation of C is
x=x0)  y=y0)  z=glx.y() a=si<bh
This allows us, with the aid of the Chain Rﬁle, to evaluate the line infegral as follows:
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where we have used Green’s Theorem in the last step. Then, using the Chain Rule again
Q and remembering that P, 0, and R are functions of x, y, and z and that z s itself a function
ef"/ﬁ " of x and y, we get
e Eia
b : 90 80 az @8R 3z OR ¥
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P B Four of the terms in this double integral cancel and the rematning six terms can be |
5 v »l arranged to coincide with the right side of Equation 2. Therefore
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