Q1
Let ’y:\lx‘-.-..]’-\.z"- & ?’(k.vjd)‘
Defive the vectow freld T+ IRA\{3] — R> by
Flxy-2 == V(3)

(@ Shww thok Fh.q,})r-#%
(b)) Shrw -that div(F) xypd =0 fov lx,".%) +(0,0.0) .
Let VR be opm £ bounded. Suppose [0,0,0) € V/.
(¢) Show tho f F-wdo=1.
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(O Let Brio) be an spem ball st V<Bp (o).

Then Q= Bplo) \V is on 0pen
Tegmn ot doesn't Cmtain  the 2

ongn. B\/ the d"vf/vgvv\cc Thtorom
3 Foade =j div(AdV =0
R d9]
§nce divlF) =0 Nofe tat % denotes v
the ontword wnit normal of 2.
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Howewtr R\av 5 an inword unit norma| of V.
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Q-2
let UWSIR® te on pon seb let G W—=IR> be a (ontinums vectry
field. (msider the ‘r‘o“VW‘v\j etbwahtm:
cwrk F = G 1F)
Wite Fr U= IR3is a (! vedny field .
Assume Thek W is Sinply commecked .
(0) Show that f #) has a Selutien F, then div(é) =0.
Y Show that f Fi, R : W— 1R? Glve 0F) Ahwm
=R+ V“Y"
'fmr Some C f\mch'm f-: n— lks\
Tdea of getting the solwtion To (F) -
Suppese 41V 6=0-Tf we have one Selutimm H To (#) , them
Htvf is olso a solution of (). We wn always {ind (?
{Zumc‘h‘o‘n-F S % - F = H+ V‘f satsfres F3 =0, <L, %{; = --H3
\B}' FTC). So we may assw®  F=(Fvs Fy, 0) .
So () becomes
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So Huw FVD'P\CW\ l)E(OMQS Sol \,Mg He Fvovioms ()’S‘fém Df PDE
[0 Try the tenstmetion m &ly,q,&)zlqz,xz,xua).



Solution:
[0) TF = cwk(P) ~then divl6) = div{cud(B) =0 .
(B T FFa Solves B, them
wF=6 —0
jl(wl =6 —@
®@-0: wrklR-F)=o0.
This Tmplies that thal R~ F Soitisfies +he Gmpertibility
conditons. Snee WU i Simply Connected L R-Fris (L we knon
that FR-Fi is (msenative , it c* Functiom ‘}‘.u—ﬂk
s+ Fa-F) = VF
This e?)mli‘hj lso Tmplies that all Pportial devivetives ar
Lo s €2

(C) _LFL = Yz —0
bF = -
32- rL ®
oF

Ix )lg =Yy —°
By ©) Fy = -Jy2* + Glxy)

By ©, F = -4x2"+ (0 y)

By ® L &:y\,)



There is Some Freedom n thaoting €y, (2. For o ple, Chiose
(220 & G=3yx
F(v,g»z)=(-{-qt'-régxz, -1x2%, 0) is one Solwtim
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0.3

Let B bR a F\ane ™" |R5 with & wni b npvmal vector "
Fix aeb Fn each v>0.0defime AN = {xet | Ix-aly] .
SurPOSe that the boundary ALY) tanies the writmtadion
ndueed by N let FiR =R be a C* vector freld
Show  Hhat

oNn = ll‘m —l_ Fra
UJYRT_(G) " r— ot AvenAln) [bA(V)F o



Solution:

lﬁﬂm(Mﬂ JAlr) Fd7 = cwk Fl®) ¢ n \

(Stokes' +hm)
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l I wrd F endoe = curk Fla) o n
Mm(A{V’) A-(V)

-
-

| ' - V\Vl Qa) o
T \ vagcwﬂ" n = (wd F{a) r)dov)/

| Curk Fen - mmm).n| de~  — (9

¢ j
A rea (AlN) Alr)

S"mu. UAYX(F) & N an (ov\‘t'mmus)\j2>o,-lx st

whew |- al < §, them ‘LWQF'V\ - cuvlF[m)‘n|<£.

Thereforr , if 0<v<§ ,them Y xeAlr),
|LWR FHen - curd F[a)-n|<z

Cow‘hnv\inﬂ e Gtimole above

¢ L § edor = 1 Prea(A)) € = ¢
‘*) ~ A"%( /‘H,V)) A( V) Aw?a(f\",ﬁ)

Thin the vrsult follows \7)» the def of Lt



