 Differemtial Qpuatpl inyerse
'"Many suec- _‘Dr__alolems can be Posca.(

() Lbu = § - ue D)
?rou%alsha N(L) =0 we mMay seeldk an
wnuese V(or solubm) the ?roblam .
(2) w = I°F we DLL)

A conerete QJxa.mP\e. 'S

(3) LLw = W’

() viky = imeczta,::l v o lo) = (1) :o]

U e A show Clater) +hat :For
+his L ‘and loaunotary condi+5ens

w?’= L & D(L)

has the so lvbion

t

(5} utx) = S g(x,yx}'()z)dy = K¥
where
, Alx—1) O £ WX &\
%(xjy): Vé ka
_?‘(?&"l) Of><<aé]

The kemel s a Creen's acunc_%'DY\.



To reiterade +the solution~ oFf

Luw =2 W = § ue D)

o the in-leare-_-ﬁ, ofz&a:'rpr
. | |

o emp s S «le,yuft)«)d),
O

K Bemj Corn __Q_C-l—/SgIFM\)'a“;'k has «
CMP}e,l—e set+ of ortho novymad
eiaw funetions

K ?’r\ = rn%'n #ne D“")
L_lfn N f""‘ ?ﬁn
| L-‘ gén = /An L.?{n

f‘n :/"‘L%’l
or,
N - N 75,,\
¢ fon

“‘,Allrefmke'l»/ L has +he S3me set of e—fns
kot with é—-ﬂw’lm,{u_CS

| ')\n T -
r‘h

_____ omd 1N >0 smice kal 0.



Appendix : Want 4o show +hat i F
4@

\
ulxy = 5 %lx,y):f(y)d),
o
, w’ix) = fix)

5u-r e stated _Green's funchon

mix) = S %"‘;.yj‘F(y)dly

|

X
wlix) = Sktx-:}f’(r)l)/ + g K(a—lJ :F()a)a[y

b4
_j'."D:WQL&n%a:!e noX us;ha hiekimiz s yvle.

wixy = .x(x/):?tx) +S yattrxafy
o}

t
~x(7/u)ftx) + S (-a-:JF{y)i\/
x ]

i
wxy = SV;")')J' S(-& I)‘Fta)l)l

u”('x) = )c%x) - _()!“') 5:{.><J



L NVerse Qp. erodors are [ineoyr

ket LiH 2H be a lmearp{zﬁfaj:ar
and R )

_hence

Summing ouver k in @y
3

e u+u='5+“f

7:3y;iuagaan7mo; Loin G ainplies

WY L(uruyy = f e f

sy wru, = UN(Er )

’ _..V‘mrma +o (3) we h,auc.
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 Connection to resoluents of compact operators
et LT be well defined inuverse of

Wy kw2 F 0 Wepy

M associated problem

ey (LA T)uw =F yeday

Note +hat if A as an el ya.lut: of L.
Cthen N (L-2T)#0 and T2) can'+ have
- a umciu-e_ .nuerse_,.e (L-2AT)HY)' D.N.E.
ASSum,nj :\ not an e'ujenua.luc.
| M- T W = U'E

:”'..L":F". | a
DR

Y

e

T N Ul

1]

(T-AK)uw = %

j-wl«erc K ;s +k<—: m+e dau:.:(-m’ )
_inverse of +he A {4 0-5 €Y

) _L) ..5a7




 @reens funchions ,inverses and the S__“func-l-irh
_ The selution of

W w” o= fey

s awcn , by

wie)=ulr) =zp

]
’—I
Lt

where

{
e S Y
£ R
1
>
()
f
A
¥
[}

%“‘J)’.). =
For all we DLL) one wovid &‘P&C'{' u#L{L"u)
)

L (Y g dy)

Mixy S La.u_d_\/ .

(2y uixy =

) .
@ ut =\ sy wty) dy Vu eD(L)
o

'..‘.'"‘f.\.are.”iswno fuﬁchm S'{x ) € ¢lo,1] ls
+hat (3) is trve for Y e ek

all uedy,

The maﬁrk&m’n cald mistake occurs ad |
‘f_,’l'\& ndicated (a.rr'owc__ol_),shf. ETV\ (2)
13 well defined +|’-‘-"“’ah

. £



The +h<ory of distribubions 4ries 4o
- Make Sense of (3) use a Dirac
delta funchon S(4-%) n the
Semse +that q 1s @ selubiorn of
the distri bu{-émﬂi equation

Ch 3 SL-%-:A) aéDLb)
o that

\
) wt= Y syeoupdy  YeeDw)

b

Aja.in this doesn't make sense as a “"func hen”.

The precise mean of 1he RHs of 5y
is +hat S s o “distriboben ¥

S:H — K
where S is dehined B\/
<8, ud = wuix)

4+ hat ié) S evalvates . et x. u(x)elR |



" Broad. Overview

we wish o selve the problem

@ kw o= F we D)

we assume L has a.naddoer

3y Chu vd> =Lu "> VYueD W)

 To solve (2) we seek a Qreens Junction s.t.
N ey = Sy | 3,€ DL

Camd S is +the delta “disyn, | -
The way we malke sense of (4) is +v

define Histr's on test funclhion spaces D.
f,cqll D= C7 (N of Cam{.)a-c.:'r ﬂ’aﬂ'
pda

(Sa) <L""3,¢_> = Gx) Dist™
LS <3)L94> = #ix) L* sense
TF there is a Y% y) &unc-l-ian_.sd—fsacyfna (54) :
<bu, _‘}) = <Lu L"3>
<§, 4 Y = ouix)
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