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Lasttimesingular
Equations

Euler's Equation

Hy t tty't Py 0

Ansett yH tr plug in and solve for r

3 cases two real distinct roots

two complex roots the real imag parts
repeated roots uk method of reduction of order

For Teo use changeof variable to show that solutions are

a function of Itt

They Generalize Euler's equation by replacing x P with polynomials

Ey t t put y t Eighth y O

y t putYy t Egut 2 y O

pix 917

When pg are of this form t 0 is referred to as

a Regular Singular Point

FrobeniusMethode Use the ansatz

yltl trqa.tn9
from from general

Euler seriessolution

Best shown using an example
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Assume a ant n rtn antrth
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Now collect terms set to 0
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an 9 2 two recurrence relationships

r nY2lrtn
onefor f 0 and onefor

retz
r o An

n Zn l

rat an
htt 2 n E l 12h 1 n



Not Only one free coefficient ao

two options for r i ra O

two solutions

M n General solution
nlt ant t t but
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a free b free

This is the methodoffrobeni Husatz nettle antitr
for u t pu'tgu O regular

singular point at EO

What about the general case in which

PHI PE P t Pat post't

9 t 9 9 92 1st gyt't
Inserting the Frobenius ausaltz into the quatoir we see that
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