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* bein a St method with collecants satisfying

Dinin + /jaji = Filj G

Let's chew that under condition I it presses

invancints of the fam

#/gi) = get Cy(1) + -gi + a

Cen+ d M ,

e El

#(g) = 11/g) + 11/g) + Fog

Ea(y(11) = y(115(91)/quachais

1/g(/) = dy)/ linea

Folg/1) = a constant

of B1
methodpressur content/dicity

invarecints, linear one I see cause)
,
and

quadrates ana unde condition y

#/gi) = Ie/41/1/g1/ * Ed gir

= 12/94 * 11/94 # Idga) = Elgof



② Consider the partitioned system

gi = El 314) , gray
z(t) = g(y(t) , z(t) Sa
Sympleatic Enter 21y,E ) = YTDE is invenient

3 .
= Yo + hk , where K = f(yoth

,z0) + I
z1 = zothl

, where l
.
= g(yothki , zo)

& is a first integral => Q (y ,z)(f) =
() f(y , z)Dz + yTDg(y , z) = 0-

Q(y , z1) = (y + hki)D(zo + he , )

= YDzo + h(kiDzo + 190+De)
-

flyizol Doo + 3 Dg(y, 20) Ki = f(x, zo)
= O

= Q(Yo
, zo)

l
,

=

g(y ,, z0)

③ Back to the partitioned system (2) with the

same invariant Qui,Bi = gi
*

Osa

& olgu, Bite figs, bittori + gitDg,
df =O

Let's consider a general partitioned BP method :



Ri = / gi, gi

Gi = g/gi , gi

when gi : got his hi
i = yo + hi E

j = 1

91 = go + 12thi
j= /

1 = go +h
We compute

⑪ y1, 31 = 0190, Bo

= /o + hi/e/10th/- gueso

=/ + Like to

-
Write go gi-h wiki und substitute

zo =i - has Di in 3

j=1



and we eventually oltair

higis hig

+ 12 Fasi-i
And newwe ute an conditions :

Fi = Er /

f Tais + Easi =
Fit, 2

From B11 ,
the second tur encities and

thanks to G,

019117) - Olga , But

-iii
= O



= Q1g1 . 11) = Olga , gol

↳ Consider the R method defined by

/P / ais/s and ,G

An inducible PPT method is such that

hith; i = :

to h small enough ↑ Iheo such that

this is satified for all
b < Lo

Recall that if the It method is inducible,

then the Looper conditions au satisfied.

Since both methods we aseemed inducible
,

then

↳ ais + Sjaji = Lili is j= 1.... I

fFis + Easi = Fit is i. 1...

are satisfied. Consequently , from the lecte

both methods presen Geodetic first integrals



i. e. G(9) = giCg and DEB) = 1 *Es

/Cu
+ a

,
m + m

Q1(g) = 09, 0) = Q(ya , d) =
0/90/

/similarlyfo Ges)/

ii) Recall that a partitioned MIT is reclucible if

ki =j i+ ; and hi=h iej

By assumption ou B1T methods ou inducible,
meaning

Rithi ii and hi j
consequently , the partitioned At method is

inducible and there the Cooper condition for the
partitioned BIT method is steified.
list

Conline Fais + Jjaji = Citi e↑lij + Ejaj = It e
Sinc Lie ,

hi-e = Fiaij = Liaj



iv! Let's define

3 = /i : 1 - 0) and its complement

B = (i : % + 00

ye = go + hthi

= go

g . g = he Firhi-ki/
iS

di = got d asbites
hi = egot i
From i li nij = to aij

Fai eB'(l + of

- GijeGig j = T.. is

fustiluting this in /e



Ri =19 + hishi,
b = 11 90 + hi hit
take i t B' and - EB

,

then

Laij + Ejaji = Its
Lu un u
= O = O

= Laij = 0 = dij = 0 /lam Cizo

Similarly aij = 0 if B
, jtB

Sultilating in 31 and E

hi = 1/gothEais hil 15

jtf

hi = 1/9r + hFish
If G is small enough, the solution to 1 is

unique hi = hi it B



Here gi-gh[li/Ri =Ri = o

= gi = g

⑮ Let's comida the mates differentices equation

= [Bi) , 24 ,
200 =
1 fi

when IX , Y = X.X

·

Lo symmetri
dod

· lin. Bil e

· B/2) is sti synmchic

We define therusuliary Moltom

f
diy = B()u/y) e
Violed

imtheercie sinBea

FIV = Wi UN is a fait inligual
=> Envi = In viol = Upo.Uro = Id

= VI "Will- Id and Will is alhogance



if Again , we would we youre methods since

in particular theya graduates invariants and
then athogonality

iii/ Let'suify that LI = ViLo Wil i

a solute of

Ly =
Ullo ui" Wi do Wit

=
braiy it lo vint + witilo witbilit
-

[///

=
Bilin liy e 2 bility

= Abiliti , (10)

La = vie Lo /of = Lo

So (14) =
Wi LoU satifie pr

Manche :

Lift = unlouif Wiout

= /

LI) in symmetri



in Liv = ULoUiy * a an aftogmal

similarity transformation

Reminder : Two matres A, B E Mult

/ is a field

ou called similar I PE Mn/K) inculite

such that Be PAP =

This we called athogonaly similar if P= p

similar motice have the some spectrum :

Indeed

port) = det/ B = 11) = det/PAP"-1I

=
def PAP-pp

= det/P) det/A=I) det/P

= delA = 11) = pary)

texcuse de P / = deP)
+



Conseguesnlit L and to have the same

characterstes polynomial/ and

therefor the some spectrum

Since to does not depend on temi
, neither

do itsrginalis !

vI By definition (n+= U,
"

In U
,

M F

It U,
"

i allogmal
,

Luxe and In au

Pathogonaly/ similar and therefore shar the same

spectiem /see te reminder
In particula , Gour methods presence the

attogaatili


