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Analysis on global behaviors of solutions according to change of physical
parameters in the heat convection problems. When the Rayleigh number (the difference of temperature
between the top surface and the bottom ) increases far across the critical number in the
Rayleigh-Benard heat convection, the present analysis has no theory for the solutions. We made
numerical simulations of the roll-type solutions for big Rayleigh numbers and found a route to chaos

along bigger Rayleigh numbers.
There is a Chorin"s method which makes pseudo-compressible approximations for the solution of
incompressible viscous fluids. We made a justification of the method for the stationary solutions,
stationary bifurcations and Hopf-bifurcation of Navier-Stokes equations and Rayleigh-Benard
equations.
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1: Periodic roll solution of (2,1)+(4,1)-type for Ra=50Rc, N = 64 . Black circle and red
circle are traces of mode (y2,1(?), 6.1(%)) and mode (wa1(Z), 641(1)) respectively.
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2: Period double of mode (4, 1) and period quadruple of mode (2, 1) for Ra=176Rc, N=72.
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