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]{1 Fre Lfon.c:ra :

pex.3)
lex D be oo simply connected claged vegion , F*:9) = \@ (.,

Theoven, :
)

I;r tke\funoﬁonf P("us), QCx,Y) are Continuous pn D, with the continuous

Jln‘vst—-ord.er Paxt:‘a.b deriuom‘ues, then the Jﬁouow:‘rj conolitionS are e?aiua.)ent:

S atonj any piecewise smoaoth closed curve G in D, \‘ch'dY =0

4 (1)0,40;? a"f piecewise smooth Curve G in D, J;F~o(r is posh. inclepenclent , and
¢t only clepends on the initial point ond the end point .

4 (3) On the regvn D, By =Qx .
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X problens :

Mere we wur use cu typical example 0 discess Ao to obtarn the Suitable petentiol

\'f“’" ctions When OPplying the Fundlamental Theoyem \7‘- Line Integral .
=
. x+yt
I\f we ossume a vecwr field F = x » Where |~ is Conseyvazive at (=,3)#(0.0),
x}. -‘-(,l

d:ind o potentiat chlotionf oncl Ompete \[F.o(r,Where the cwve C i's gven by:
c
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I\f we Sketch a Simply connectedl regon D To inclucle the

J- T
(1)
A\/ C & given curve C as Shown
D

[ is conservetive on the vegion D.

—y .

Xy
Then by definit»‘on, F = ;j > = V\f = ch

Gk &

%
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Thus, \'f \fx,-'-‘yt =‘y'\f—#§dz

dx

i\

)
“’J Y+ &)
_ )
= 3"f I+ (&) **
[}
= "f I+ 403
= - tan' (%) + Jv)

Dij‘\]‘-ererrciaze the a.boue\r w-rt y, 2—#%):'7‘(‘32)*30’)

= fy =%+ 9w

Compare O with 2, 9'N=0 = G =E

= \]Qz -ton™ j‘) +E
Toake E =0 +to get o potentiat qunc-tron,
\]c: —tan"(g"),

2 (Double check. the a},ouef (s uynd«—fj:ined on the = — ax's, 30\]6 is we(( olacu‘neo( on D).

Hence, JCF-dY = f® - fr = (- ton" G- (- tan= 3 ) . g
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a S\imilarbj , ‘:J; we Sketch a Simply connectecl reJron. D, to

v C. inclucte the Yiven curve C,as Shown ,

>
7

X Fis conservotiye on the region D,.

Double check the above "= -tan?(F) is uwdefined on the = — axisS,

30\]‘ 1S NOT well de\]‘ineol on the vegion D, .

HMence , (Ie: —tan“'(—;?) iS not a poﬁen'b‘i%function UC F on the @:‘on D, .

tan” () =— " (F)+ZE, % 50
; f

tan (%) =~ (F)-Z, F<o
A I



___________________

= 0On the common ol%f«‘nition domain, fl :J’: + C, wwere C IS a ConStant.

= The difference between Jﬂ = tan”’ (&) and \-f = -tan?(5) IS o constant on
2
the Gommon oLe:fim‘;tion domain .
= le = VJC :f = jl IS & Foten-}:ico{,janc-tion o\vf F-
Double check that,
2= tan'6x) is Only W'd?'fi”ed on the y— ax'S, So \T’ is well oefmed on Ds .
Thus ,j_.,_ IS Fotenticocjanc-tiov. j F on the region Da.

D,
JHence , J&F-dr = cha) - JCJ(A) = tan"c%%) ~ ta () -

Remark : Jor the given F = ( Q ). Jou may aiSe imggrate @ w. Y- t. Y first,
that wiu di?"?c'bf;‘j leadd 0 the above J‘z_ oS a potentiod fullction %c F.

C'On‘cinuirtj on the next page !



