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: LET US SOLVE THE CAUCHYEXAMPLE

PROBLEM :

U Ux +

My = 12

WITH INITIAL CONDITION U ( S
,
S ) =

For se [0,1] .

WE ARE IN THE CONDITIONS OF THE THE orgy
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WE WILL CHOOSE THE PARAMETER t

SUCH THAT t = 0 ARE POINTS ON THE

INITIAL CURVE
.
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FOR SOLUTIONS

✗ csit ) , yes , t ) ,u(sit )
✗

WITH INITIAL CONDITIONS

* IS / t ) / = ✗◦ (s ) = S

f- 0

ycsitl / =

you ) = S

t=0

Ulsit) / = Uocs ) =
£

1--0 4



THE SOLUTION OF THE ODE
"

S WITH

THESE INITIAL CONDITIONS IS :

ᵈI=1z → uisit) = + ᵗz
dt

¥, = u → ✗ Isil) = s + ¥ +
±
4

My
Td.

__ 1 → ycs.tl = St C-

Now WE CAN INVERT :

@ it ) → (✗ iy )
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if IS ) CONDITION)



IN OUR CASE WE FIND EXPLICITLY

y=s+ᵗ ˢ=;:÷-1✗ =

1-2
I

+ s + st

a- + = :i÷

AND FINALLY :

u={ 1- + & =
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CHARACTERISTIC CURVES

DX

It
= Y
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Solution ✗ ( t ) = cos It - to ) K

yet / = sin It - to ) K

↳ ✗
"
1- 42 = const .

Ulery ) : F ( x't y
' )

GENERALSo2UT10N-

WITH F : GENERIC FUNCTION



* LET V§ NOW CONSIDER THE CAUCHY

PROBLEM DEFINED '

BY :

U ( coss ,
sins ) -= 1 ,

se [ ° / ¥]

SINCE IS PARALLEL TO A CHARACTERISTIC CURVE
,

IT VIOLATES ASSUMPTIONS OF THE

THEOREM :

/
ÉCSI Jcs ) f-

sins cross

a b / = sins - coss
/ =D

IN THIS CASE THE PROBLEM HAS INFINITELY

MANY SOLUTIONS . IN FACT
,
THE INITIAL CONDITION

IS SATISFIED BY ANY FUNCTION

U = F (+2+42) AS LONG AS

FlI)=#



* INSTEAD
,
IF WE CONSIDER THE

INITIAL CONDITION ; e- gi

MC coss
,
sirs ) = cost

THE CAUCHY PROBLEM HAS NO70N

SINCE THERE IS NO CHOICE OF F WHICH

CAN SATISFY THIS

CONDITION.tt
OF COURSE

,
THESE PATHOLOGIES

WERE AN EFFECT OF THE CHOICE

OF ON WHICH WE GAVE THE

INITIAL CONDITION
.


