Tutorial b

Q.1 [Def of +ve orientation L physical meaning of the Grreen's thm)
et UEIR" be @ non-empty opm seb .

lt 222U be a (omracl- dimain with (onnected 1 Louv\l‘a?’ )2
let OF [0,4] = 92 be a parametization of 32 such thet
't =1 £ «"H) 0 Y tewn,1).

@ Show +hat o'@) L o"lt) and o'lt) 0. Vtelo,d)

(This shows +hat {"’;‘.‘.ll;),, x'lt')} form an orthonermal
bnsis (0M8) of IRY)

L&t o defme o positive odrientation of 312, 1€ the oriented
ONB {“““’-) o(E) § S petitiee oviewted as a basis IR,
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'.Q'l' n= IZ(('_l(t't;ll .{T\ne OV‘TWGvd ‘?o'm'l"lv\j V\Ormal a-F }Q)

et Fz(P,QJ;u—)|k2 be o CL vectoy "Fl€|d
Defime  the dwevgemce d F as div (_f-)=_bb_5+g_&

(L) Show thet jm Fen:s SiFlo(lt))"th) dt = S& dwlF) dA



Solution:
@ Since Jr'®))=1, XW®ex'lt)=1.
Diffeyevtinte both Sides w-r.b: T °
"1t) ca'lt) TR (D))= 0
"E) e 1) =0
S0k ) L LE)-

(b) let otlf) =(x(¥) +yit))
2lE) = (‘x'lt-),u'lt))
Since {’V\ .o('(t)j S Fosi't'wcly nriented ONB, 7 is {ormed L)f

Yotating o) clockwise by §o°, ie. = (\j'lt) ,—‘x'm).
1 / ,
o Fen s [Py -0 )
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= | —&dx +de
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=J %E +%%)M Lereen's thm)
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= j dw(F) dA-
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Remavk:®
tit ' 1y ﬁ.\ J T\l\ .
e Quontity LRF n 5 Cnlje e Hwe of the veder field.

'H. we imaging F(y;a) as the direction D‘F How d'f QA 'Flw‘d
o o PD'M" ('x,y) C—M_, then N F-v\ measui€s the amount oyc
32
Hwid which escapes the reqitn 2 throwgh 32 (Note that

m\y the wmromv\t of Fil)R wonld Covtribwle o Hhis , So

we Yake Fen)
Girtcev's Ym fels ws vhot this %\Aav\‘ts"hj (1 (3w‘val¢nt

to | dinlPA L whoe div(D) o) meoswes the omount of
N

that €S Capes the ]wm{. (x.v).
-D\QVQ‘,’O'()T"\C G'WU/H'S Tl'\m Can be ‘(’houoh‘t as The CDHS?fVOI'Hm

of ]>av‘h‘tl€SZ In o “closed (\/sf(mﬂz the pavticles are rot created

Nnov desﬁro)ed ,



B.2 (Canchy - GourSat thm)
Let f:C—C be a melcx—va\ued fonct on.

We idertcty € with R* Hhromgh  x+iy = (x14). o we Can
write  F(2)= Plxy)+i Qlxy) , wheve 2= xtiy.

let Q< be a (oml)od: dimain with (! boundomy §52.
Define the (ompley wteqral of T as

L‘f‘(ﬂd? = ijdx— 367 -riS Bral x +Fd-3 !
NQ

SV\P‘P'SQ P/G\ Sﬂ_hS'Fy he CaMCh’—kamayw\ C%Ma‘-'ﬁmt

{ Fx‘&v
Py - e

M Sime open set
n=2S82
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Solution:
Jaimd? 3 ijdx— B4y +.'S Bax +Pdy .

= S&(‘ax "Pv]) dA + SSZ(PX = &7)‘“"

=0 l,\, the (authy-k;emann E%uaflm.



o3
let F:RP—= 1 be m vector field defined b}
Flxy) = (X ‘3*1 4 +Hx), 3x 1-2., x +9 ly))
whee F.9: R >R 0ve d ffeentiablg .
LA @i={ QR L2 is ompet k IR is piecenise CL}
FFind D ed which maawmizes
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whert 32 5 Tosi‘t‘wzly omented.
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