BIBLIOTHEQUE DU CERIST

République Algérienne Démocratique et Populaire

Ministere de I’Enseignement Supérieur et de la Recherche Scientifique

Université M’hamed BOUGARA - BOUMERDES
Faculté des Sciences
Département de Mathématiques

MEMOIRE DE MAGISTER
SPECIALITE: MATHEMATIQUES
OPTION : MODELES STOCHASTIQUES

Théme

PROCESSUS DE DIFFUSION ET EQUATIONS DIFFERENTIELLES
STOCHASTIQUES - ASPECTS THEORIQUE ET NUMERIQUE -
APPLICATIONS

Présente par

SOUAHLIA Ahmed

Soutenu publiquement le : 14 Novembre 2007

Devant le jury composé de :

Président Boushaba Mahmoud Maitre de conférences U.Mentouri-
Constantine
Promoteur Khaldi Khaled Maitre de conférences Umbb-Boumerdes
Co-Promoteur Abassov Assim Maitre de conférences Umbb-Boumerdes
Examinateur Osmanov Hamid Professeur Umbb-Boumerdes
Examinateur Makdeche Said Maitre Assistant Umbb-Boumerdes

Année Universitaire: 2007 / 2008



BIBLIOTHEQUE DU CERIST

) s all 25 peiS” psnned o) sl alolid) bl psgie S| Jan Jolid) oL
gyl 3T Lol adey Liliar Nl sl () 48 sie ol s BL| Us ) Ledie . 3l) U
o ol Ol sl ol e ) Sy Gl WIS e 8 8 ke alols Alas (i 05 0)
L Spiall Ot ) o F Lehed I Al sl 2
TP G LG Y WRCIF- 3 LR - PV RSN PN UK TSR v SRV PR PP XY
5 izl ols S¥slally 481 il alolidl Vsl oy a5 35 G bl Y
SN PN U I PR YU USSP XA P (R VN Y P S POE SN ES PN
sbd) Lol oYl
PSPV AP VNP UV PR UG VPe: [ P SRS W PS5 LGB U L R WL AP KW
L3S e ol it Adail s Ahenzid) 251 2
Gl of b oy Llaad oMol odia ¢ los 3ae sk Al V1 O3l U] day Lo i

CoValadl odas J b ol 2



BIBLIOTHEQUE DU CERIST

Summary:

The differential calculation gives a setting in the notion of ordinary
differential equation, that acts as model for variable phenomena in the time.
When we wanted to add to these equations random disturptions, we have been
embarrassed by the non differentiability of the Brownian movement. The
definition of a problem differential stochastic passes by the integral of 1t6. The
formula of It6 is to the basis of the differential calculation techniques on the
stochastic processes that we regroup under the stochastic calculation name.

The objective of this work is to present the theory of It0 of the stochastic
equations under differential or complete form, and to show the ties that can exist
between the stochastic differential equations and the equations to the partial
derivatives.

The instruments used to reach this objective are essentially the stochastic
calculation and the elementary techniques of the equations differential ordinary
determinists.

We starts with constructing an integral in relation to the Brownian movement,
for in continuation to define the notion of stochastic differential equation. The
used stochastic processes are the processes possessing the property of Markov.
We indicate the probabilistic representations of the solutions of the numerous
problems. These representations provide an in instrument of analysis or

calculation of approximations of the solutions of these equations.
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