Practice the quadratic recasts of
Algebraic systems for Manlab-4

Louis GUILLOT, Bruno COCHELIN, Christophe VERGEZ

LMA, UPR 7051 CNRS, Aix Marseille Univ, Centrale Marseille

22 mars 2019

Quadratic recasts of algebraic systems

Example 1 : basic, without function
Main equations (M is fixed) :

3

0
rO.N) =0 - = + )\(9—%): 0

Definition of the auxiliary variables :
W)=
Quadratic recast of the main equations :
Ry =
Quadratic equations defining the auxiliary variables :
Roua1 =
Total vector of unknowns and vector of equations :
Up=10 X )T

Rf — [Rl Rau:vl]T



Example 2 : simple, with fraction

Main equations (k is fixed) :

3
r(0,)) =0 — % + k(&—%): 0

Definition of the auxiliary variables :

Quadratic recast of the main equations :
Ry =

Quadratic equations defining the auxiliary variables :

Total vector of unknowns and vector of equations :
Ur =

Ry =



Example 3 : basic, with function
Main equations (k is fixed) :

™

r(0,\) :=sin(d) + k(@ — <) = 0

>

Definition of the auxiliary variables :

Quadratic recast of the main equations :
Ry =

Equations defining the auxiliary variables, with the (quadratic) differential
form for the transcendental definitions :

Royz1 == dRquz1 =
Rauz2 == dRquz2 =
Rau:vB =

Total vector of unknowns and vector of equations :
U=
Rf = [Rl Rauxl RauxZ Raux?)]T

dRy = [0 dRauz1 dRquz2 0"



Example 4 : to summarize (without functions)

Main equations (p is fixed) :

r1(ug, ug, A) := 2u3 — ug + 100 Hzﬁibru% —-A=0

ro(uy, ug, A) = 2ug — ug + 1001“7271“% —A—pu=0

Definition of the auxiliary variables :

Quadratic recast of the main equations :

Ry =

Ry :=

Quadratic equations defining the auxiliary variables :

Total vector of unknowns and vector of equations :



Example 5 : to summarize (with functions)
Main equations :

Tl(ul,u2,)\) =uy + )\%512)
ro(uy, ug, \) = ug + uj tanh( —buy )

14+uiug

Definition of the auxiliary variables :

Quadratic recast of the main equations :

Equations defining the auxiliary variables, with the (quadratic) differential
form for the transcendental definitions :

Total vector of unknowns and vector of equations, with differentiated forms
if needed :



Exemple 6 : your favorite system

Main equations :

Definition of the auxiliary variables :

Quadratic recast of the main equations :

Equations defining the auxiliary variables, with the (quadratic) differential
form for the transcendental definitions :

Total vector of unknowns and vector of equations, with differentiated forms

if needed :

U= I
Ry =| T
dRy = | Ir



Example 7 : Euler schemes, vectorial implementation

Main equations (h is a constant) for 0 <n < N € Nand for 0 < A <1 we
write 0,15 = (1 —X)0,, + A0,,41. The integration of the pendulum-spring can
be written :

QO = % and ‘?n-‘,—l = Hn + hénJr)\

6p =0 and 6,1 =6,+h (— sin(@,1) — k(Opan — %))

Definition of the auxiliary variables :

Quadratic recast of the main equations :

Equations defining the auxiliary variables, with the (quadratic) differential
form for the transcendental definitions :

Total vector of unknowns and vector of equations, with differentiated forms
if needed :

Us=| I
Ry =] I
dR; = | I



