
Quest Journals   

Journal of Research in Applied Mathematics                    

Volume 8 ~ Issue 11 (2022) pp: 38-70 

ISSN(Online) : 2394-0743  ISSN (Print): 2394-0735 

www.questjournals.org        

 

 

 

*Corresponding Author: Slimane Azoug                                                                                                     38 | Page 

Research Paper 

Analytical Solutions of Fractional Boussinesq Saint-

Venant Shallow Water Equations Based On the 

Decomposition Method 
 

Slimane Azoug 
a,b,*, 

Tarik Aliziane 
b
, Lahcen Azrar 

c,d
 

a
Higher School of Gestion and Digital Economy ESGEN, Kolea, Algeria 

b
 AMNEDP, Faculty of Mathematics, USTHB, Algiers, Algeria 

c
STIS Research Center, M2CS, Department of Applied Mathematics and Informatic, ENSET, Mohammed V 

University in 

Rabat, Morocco 
d
Department of Mechanical Engineering, Faculty of Engineering, king Abdulaziz University, Jeddah, Saudi 

Arabia 

 

 

Received 05 Nov., 2022; Revised 17 Nov., 2022; Accepted 19 Nov., 2022 © The author(s) 2022. 

Published with open access at www.questjournals.org 

 

I. INTRODUCTION 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     39 | Page 

 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     40 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     41 | Page 

 
 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     42 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     43 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     44 | Page 

 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     45 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     46 | Page 

 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     47 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     48 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     49 | Page 

 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     50 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     51 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     52 | Page 

 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     53 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     54 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     55 | Page 

 
 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     56 | Page 

 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     57 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     58 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     59 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     60 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     61 | Page 

 

 

 
 

 

And 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     62 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     63 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     64 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     65 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     66 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     67 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     68 | Page 

 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     69 | Page 

 

 



Analytical Solutions of Fractional Boussinesq Saint-Venant Shallow Water Equations Based .. 

*Corresponding Author: Slimane Azoug                                                                                                     70 | Page 

 

 


