
Content: 
  By using the functional analysis approach, I study on the 
structure of solutions and the decay estimate of energy for 
nonlinear PDEs that describe the nonlinear phenomena. In a 
study of nonlinear equations, detailed analysis of the 
corresponding linear equation becomes essential. I examine 
the relationship of the nonlinearity of the equations and the 
functional spaces to which the solutions belong, and I 
investigate on global solvability in time of solutions or blow-
up problems for PDEs. In addition, I research on decay 
estimates the energy function and the derivatives. 
  Nonlinear degenerate dissipative Kirchhoff equations are 
nonlinear PDEs that describe the nonlinear wave phenomena. 
Solutions of these equations have decay estimates of the 
same polynomial order from above and blow.  
  Vlasov-Poisson systems are basic equations that describe 
plasma phenomena, in particular, the solution of the Vlasov-
Poisson-Fokker-Plank system is asymptotic to the solution of 
the corresponding linear Fokker-Plank system. 
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