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Student Nickname

1. Let
Jal(z) = ne "Il

Prove that there is no L!(R) function f, such that for all z and n

falz) < f(2)

SUYPOJC g %.(e L' (R) Sveh  +het (x)= /(X)) Fer alln
Then, clg ; ‘/n f
’ = & 90
B, Fide= | i
Bot, Vi we have +hat
Vi)
§_datiddx=2,
and L ,/n L)c)30 There fore, wt 7(-)— +h ¢ Contradiction -
h=3pa
=0

Cansczucnr)y/ +herg €Xists ho /GL'/I'K) Svih thet ,ﬁlxlﬁuﬂx).



Student Nickname

9. Consider the following inhomogeneous differential equafion

u"(z) — % '(x) + -j—zu(ac) =13, z€[l00)

subject to the boundary conditions
u(l) = w(1)=0
(a) Find the hnearly independent solutxons of the form ™, to the associated
homogenous problem -

2 i L
u(z) — = '(z) + -m—2u(m) =2
(b) Find the distribution (Green’s function) K (z,&), for fixed £ > 0 satisfying
74 2
K” i ;K/ + ;5]{ = 5((11 — E)

K(1,€) =0, K'(1,§)=0"

(c) Solve the inhomogenous differential equation using the Green’s function

A ) Lets assume a Sp[u“"ioﬂ +o0 +he \noh-.o7cneov! t) {-{creh-hu[ e?uuhah'

i5 68 Whe form X Then,
h (n-1) i in i A e P,

= pr-n ~2n +22=0
=> pni*-iIn+2=0
=> wn=2 or n=|
There fore, the solvqon fo
y=¢, X+ X,

+he komo}.choui Pﬂblrkm has e forvm

m Onc }ms'.Lk va'cscn»i—ah‘on ’5 of the orm

K(x,€)= EAx +Bx, x<§

DX, x>€

Bfwna(w/ Condl Fions '“"l"!)’ +hat
C+D=0 and 2¢+p=0

== C(=D=0
CWC A+ P@?ﬂ@)




Coni—‘.nu‘dy and the ()\uu.;a condi+ions ?m,al/ +hat
AS*+BE=0 andA§+DB="]

:£§14::‘1%~ ahd B=‘I.
T\n{n@uel +Hhe Greens fonction 15 y;\/&n b/v
K (%, ?): "'-?’Si»)(, x<§
o , %>k

R

C) Therctore, +he Fol) selotion f$j5v{n by
e 3
vix)=Hho+ § kix$)5ds

where H(x) s +he thno;vhneovi solution, Now,
\ S48 s X ‘xkﬁx 3
5, klx )§ds=§ (= -x)5dS
=Rl ot
12 o
S"MC the lnbho?tv\CpuS solvion JN)DS ovt from boumlar/ tondnens We have

kku?

Ulxy= =787
12 |







