Math 330 — 29 October 2019

STORM = LIOUVILLE THERY
(seneralization of the e;‘ﬁe/\\/a/u{, f)/oblws that we have &'/UJ""-"(

STURM -LIDVVILLE EQUATION: ﬁ‘(f’(") %?> +¢W b + "o 4:=0, acx<b

Here, & s the unkrown  Oaction  and X s Jhe wknowm e.‘ge/wabe,
P;‘(/,T 6re kaown ‘&JAutl'onsf f(x\)O and o‘(&)>O.

REGULAR: ﬁ, (a) + B %?(q) = O £ s ay real astat
B d(e) + f 2 =0

Fb/' any \rej\)[m Stuem= Liouville e{wl")\m/ 6 ‘Mléorem_(‘ hold — f-ls-? o The + it

EXAMPLE: '—‘;dl +X$ =0, ¢00)=¢()=0
This & a r%ular S-L  equation P(X): l/ 4(/()(]10/ )= 1
oondary conditins’ azo, bil, At, =0, fir 1, f=0

THEXREMS
l. AL e envalves  a= real.

\wle kftou\) E A, = (%)Z fr~ ne {l,Z,SI...j
/Lr‘%l AUML)&‘J
\/\/e dida't look fo- non-real ‘5530,:\ w/ue_s) bt thee aea't oy

2. Tl"m 1\5 an /\n fm'%e J%u{y\ce of 6/(‘70\\/“/“6_(/ L\J;ﬂ‘ a S/\«a//t&f‘) éu?L

no Ith’S‘)— 6/\3 @\\/m{\ie.

\{es'- Aa = ("’CY © ""{'/2/3/-“3
2. There is a urique eiﬁe/\{wcjﬁm by or each e»‘aenua(ue, ard P

has n-1 zecos in  a<x<b.

(1)4 ()() = S (% 9() (< the Unique ("P o My Hf,o’f(ﬁ‘{llle Owd"‘f') e/‘jw‘\'lnoﬁ'w ~ PV
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‘Sil\ (I\%")() ha} n- 1 ze(-o_s ;,‘ O <X<L_ m No 2ersS "
)
o
L x
l d’z ()(}: S (%_‘y)

d>3(x): 5],,(3{_77() .’L‘ lero

kﬁs 2 2eros l\,\ (O)LJ

‘{. IA\r\y lo{ece/ufsc ootk () has o
FOJ()GJ‘ Sy‘r‘és l\j\ Formg o"C ﬂ‘le]j&\'cnc*/bnj.

\{es‘— 0")’ P;¢°€U‘\SC Shooth \C()‘) has o f[Oorier she Series.

5 Elﬁa ]<_)/\(,‘['I'OAS are. o,.}%.ﬁo,‘“l'.
W& k/\o\)'- J‘:' S (%x> Sin (_"2"576 dx = O ,'F n#nm.
\ = E“’ o : * LB[M%)z“%Vz”k

[

o 0
[ropl - [ £ - 52w 55200

é. Raylel‘ﬂ\/\ Q\)O“HQI\‘)’ :

Here, r’-lL, W‘:'LI 4(’:_0/

6o bel, o d(o)e oo Nk
J\L db 2'0( ATT
Se RQ \yecomes: Yoz o (‘Z‘) X We k- %(X\: St (f") So*

[ et (et s . e

Y M —— < (¥ o

YA Lo e \\2 A Ex)4

We can see Hat all ePG(’/lua/ues 5\0 (3‘"—“3) ax ng( e
Must  be y\Dn—neﬂaHJe. Tlfos) xh:()i_ir‘yl/ Lok i fre

Forthormoe, X=O  can only occor
o %&(:oJ which  Means 4> IS
constant.  The o,\ly cons Fant go/u‘Ha/\
Hot scutistles  He bouAda7 \/al['lﬁS

s ‘H«e, "’ﬁ\w\ai Solu'h-o*\/ UL;OL s
pet g e:‘ge/\\(\)f\dfon-

Thes, all eijenvn(ues ot Pox,'%ve.
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WORKSHEET:

1. % +2$=0, (L) = (L) o ﬁ(—c.): %";(L)

o\ &
l)zzx“:@> ’G)P n= 1/2/ 3/
3'- Tl\ere IS Lb;t a Ul\l\q'de_, efﬁ en 'Fu/\c,'{'fon Pe(‘ Q?ﬂel\ \Ialue..
For I\>O, Sia (MEKB and  Ces (%X) are e[ﬂel\ﬁwxc'l';o nNg

1 f o~ %(a,\ CQ'SC%'XB + b, S0 ('%x»

5: Or‘rkojov\ali#/v of elﬂemcundrior\s holds

2. ¢"(x) +4e'(x)+ &o(x) + Xxelx) =0, o(0)=6(L)= 0

(0‘3 MUH‘IP))/ \)9)/ 6‘{)‘: qud>”+ qeqy‘b/ + gew¢) s >\6qx¢>:O

dleq | + 8™ + Ne"¢ = O
We L\aue rejd\o\r S—L Gon Wik P(X\:qul {J(K)=ge‘1y) Q/(X\Qeqx.

(b> Solue: (7)” + Y + (84-)\) b=0
c"‘“"“ffl”‘\“}‘ic fo‘/nowfa{" F2 + dr -(’(84'5\\ = 0O

$o = _\H% e -2 £ [U-gny = ~2tin

« Tf -5-y>0: ¢(x)=/\e<-”m)>< L RGP

Badey ' 0)= 3(L) =
d>(o\~/\+e=o o P8
Corsider $(L) and  comilvde thort ore mo nontrivial colutions
‘Tf -%-4=0:  Gx)= A+ B =7 Agasn, no nontrivial - colitions
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