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UIRASE [itAD TIHS SHONT - IESSAGE FIRST:
Pleasc work ont the [ellowinm m veblens in detail, ethor wwise pud dow Low you may oeocer:] t'at[cmp*
as many problams as yon exn but spond vour tire weedy Please pay ebiention to the score of ouch
problem. Good L li!

{13 (20 points) What is the name of the [ollowing equation? ‘ f’&ll

Ju + J%u 1 d%n \ "'L}r

Jr? oy a? O i

_ | A

. L : 17

What is the weaning of a? 1 o is 0 constant, show thab w = (s} is a solution of the above couativn,—
s R i ;

whars: gls) is an achitrary suadytic function of s, sl s is given by sa — 1 — 5%y = at. L

(2} (20 points) Whal is o linesr ordinary diiferentinl cquation? Give one property of its solutions. Solie
the [ollowing sui of cquations

1 il
dw —zdy iy

L =9
at i SARE

subjeck to the concitions © = @, y = o b L =100
(3) (20 poinls) Wlat is divergence theorem in the context of veetar aunivsis? Show thal

A L
vzm = - ard(|F -7,

whete the dilferendinlion is witll respeet to 7 [[ints: Arst show that the left hand side is zevo 3

7 A F Then use divergenee theorem o shiow that tlie integral of the lefl baud side over o veluine
nu[ndm& iy o:qua,i bo —dar.]

Consider & vector ¥ = =W+ ¥ x A where
, 1 a(7.) - 1 (7
rﬂ"JLF) = - 1—-( ¥-‘. (I—j]'* 4 £ (T':’ =T _.( ‘_.) d:!-"z .
Codw ir - il dm o —r.
Slow taal V- ¥ = s and V x ¥ . [INinis: use the first rosult of this problem.]
Suppose VF=OxF IH{lisa cu:mtauh finel &, Con rou find A? I yes, wlat is it7 If no, why?

[Nole: ¥ x uw )= P 0y - T Py (- 1F - (P 9)])

() (20 points) flz) = nlr,y) o, v} s av analviic function of z = 2 48y, where 1, v, & anc i are reel
atl 1= /= Write down i C:L'LlL]lj-’*RanIl:].ul'L refation. I ¢ = rexn(2f), wiile down thc Cateliy-
[Gemann relation it polar coocdinates (@) Wit s @F /227 Show tak §f/0z =5 oouivilent to
she Canehy-Rionann relation (5 =z — iy is the complex conjugale of 2.

Whad i3 Lavrant series? '\'\le s Lo relation boveeen Lanvenl series ac il residues? Pied the Lowrent
sevies of q{2) = 27 [1—2) 7 (plense stale the ranae of vaidily ol Cencleserics). Woite dowr the residae
of oz}l cach singilar poial,

(53 {20 ponds) Whot s a Ponrler ser es? Consicer Lhe oue dincasional iuhornogencous dillusion equation

In [JEET
o o DT
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where the sotree =(H @) is o given mnclion, T Liis equaiion s subject to iniling cond‘tlo" wl(l,x) = Sl
) o p .

wiren £ = 0, ad bondary conditions w(7, 03 =«{{, L} =0 at x — O and L. Ty tl:c foliowing Fourie:

HE R

. s PN L. uTx
w(t,z) = z tufi)sin I stf,ml — Z spii)sin S

=1 n=1r

Finei the ovdinaty dilTerentinl r:qu dion gover niug e f) What s Lhe corresponing initial or hou'uh-.:'y
cotililion om i 87 102, (8] — owp(— BT ) nae J'[.I.rl = sin{wux /L), write down the solution it ).



