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Pl{El¼CE 

The thesis entitled "Theoretical investigations of turbulence and Magneto

hydrodynamic turbulence in incompressible fluid" is being presented for the 

award of the degree of Doctor of Philosophy in Mathematics. It is the outcome of 

my researches conducted in the Department of Mathematics, Rajshahi University, 

Rajshahi, Bangladesh under the guidance of Dr. M. Shamsul Alam Sarker, 

Professor, Department of mathematics, Rajshahi University, Rajshahi-6205, 

Bangladesh. 

The thesis has been divided into six chnptcrs. The first is a general introductory 

chapter and gives the general idea of turbulence and Magneto-hydrodynamics 

turbulence and its principal concepts. Some results and theories, which arc needed 

in the subsequent chapter, have been included in this chapter. A brief review of the 

past researches related lo this thesis has also been given. 

In the second chapter we have discussed the decay of temperature 11uclualion in 

homogeneous turbulence before the final petiod for the case of multi-point and 

multi-time. Two-point, two-lime and three-point, three-time Fourier-lransfom1ed 

temperature equations is made detenninate by neglecting the fourth-order 

correlation tem1s. Finally, we have obtained the decay law of temperature 

iluctualion energy before the final period. 
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In the third chapter, the decay of MHD turbulence al times before the final 

period for the case of multi-point and multi-time has been studied. In this chapter, 

first we have obtained the two-point, two-time and the three-point, three-time 

correlation equations . Then the correlation equations are converted into spectral 

form by laking their Fourier transforms and then the magnetic energy decay law 

before the final period for the case of multi-point · and multi-time has been 

obtained. 

In the fourth chapter we have studied the magnetic field fluctuation of 

concenlralion of a dilute contaminant undergoing a first order chemkal reaction in 

MHD turbulence al limes before the final period. Here we have obtained multi

point and single-lime correlation equations after neglecting the quadruple 

correlation lem1s in comparison with lower-order correlation terms applicable al 

limes before U1e final period. These equations arc converted into spectral fom1 by 

laking their Fourier transformed. Finally, the decay law has been obtained. 

The fifth chapter is divided into two parts . In part-A of this chapter, we_ have _ 

studied the decay of dusty fluid turbulence before the final period in a rotating 

system. In this problem we have considered the two- and three-point correlation 

equations and solved these equations after neglecting the quadmplc currcrclation 
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terms applicable al limes before the final period. Finally the energy decay law of 

fluctuating velocity is obtained. 

In pnrt-D, of the fifth chapter, the problem of 1mrt-A is extended for the case of 

MHD turbulence. 

The chapter six is also divided into two parts. In part-A of this chapter we have 

defined distribution functions for simultaneous velocity and concentration of 

dilute contaminant undergoing a first order chemical reaction. Some properties of 

the constmcted distribution functions have been discussed. Equation for the 

evolution of one- and two-point distribution function for velocity and 

concentration fields have been derived. 

In pnrt-D of the chapter we have considered the distribution function for velocity, 

magnetic and concentration fields of reacting (first order) fluid. Here, part-D is 

the extension work of part-A of the chapter in MHD turbulence. 

In the Inst chnJ>ter (chapter VII), we have discussed the effect of strong uniform 

magnetic field on acceleration covariance in M HD turbulence of dusty fluid in a 

rotating system. An expression for acceleration covarimicc is obtained in tctms of 

the defining scalars and it is assumed that the whole system is rotating with a 
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unifonn angular velocity. The regions arc considered where the inhomogeneity 

<lue lo rotation plays no important role. 

The following research papers, which are extracted from this thesis, have been 

accepted for publication or presented in different international mathematical 

conference or communicated in different national and international journals. 

(1) Decay .of MI-ID turbulence before the final period for the case of multi

point and multi-lime. (Accepted for publication, "Indian Journal of Pure 

and Applied Mathematics"). 

(2) Decay of temperature fluctuations in homogeneous turbulence before the 

final period for the case of multi-point and mull_i-time. (Presented in the 

"lntemalional conference on Geometry, Analysis and Applications" 

Department of Mathematics, Faculty of Science, Uatiaras Hindu University, 

2r1 
- 241h August, 2000 and communicated for publication). 

(3) First order reactant in MHD turhulence before the final period of decay. 

(Presented in the "25th lntenmlional Nathiagalis Summer College on 

Physics and Contemporary needs", 26th Jun - 15th July, Pakistan and 

communicated for publication). 

(4) Decay of dusty fluid turbulence before the final period in a rotating system. 

(Communicated for publication). 
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(5) Decay of dusly fluid Ml-ID turbulence before the final period in a rotating 

system. (Communicated for publication). 

(6) Distribution funclions in the statistical theory for velocity and 

concentration undergoing a first order reaclion. (Communicated for 

publication). 

(7) Effect of very strong magnetic field on acceleration covariance in MHD 

turbulence of dusty fluid in a rotating system. (Communicated for 

publication). 
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Though the new technologies had an immediate positive effect on crop production, a 

very high population growth and uneven socio-economic stratification, quickly slowed down 

the progress. All these generated an immerse pressure on the natural resource base, the main 

problem posed by the large and increasing population and continued poverty and under

development. Introduction and adaptation of new technologies and the influence of market 

also have impact on natural resource base and environment (Janvry and Garcia, 1998). 

Thus, any appraisal of a natural resource base of a particular area and in a particular society 

must consider the socio-cultural and technological-economic factors as constraints and 

possibilities. The natural resource utilization system is a complex one, as developed and 

modified by various factors as given in Figure 1.1. 

Natural 
environment 

Technology 

Market 

Fig. I. I Natural resources utilization system of a region: system concept 
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