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Differential equations of time-evolving unknown functions are generically referred to as evolution
equations. For given the initial state of the solution (this is called the initial value) at the
initial time (usually t = 0), we research the solution satisfying the equation and initial value at
t=0. Such a problem is called the initial value problem. In the case of the nonlinear evolution
equation, even if a solution can be obtained within a short time period (such a solution is called a
time local solution), the solution can not be always extended to exist for all t = 0. When a solution
exists for all t = 0, the solution is called a time global solution. Furthermore, when a local time
solution is uniquely determined when one initial value is given, and the continuous dependence on the
initial value is established, the initial value problem is said to be locally well-posed in time. When
this holds for the time global solution, the initial value problem is said to be globally well-posed in
time. Here, the continuous dependence on the initial value of the solution is a property that the
solution also continuously varies when the initial value is continuously changed. Evolution equation
theory has started historically from the research of whether equations can be solved in a space of
finite dimensions and has been developed based on the problem consciousness that the result which is
made of finite dimensional space can be expanded to the case of infinite dimensional space. In 1927,
Caratheodory proved the well-posedness of the initial value problem (d / dt) v (t) =f (t; v (1)) (&t =
0) y(0)=y_ 0 of th normal form ordinary differential equation in a numerical vector space when the
function f is Lebesgue measurable with respect to time t. About 100 years have passed since the
research result was published. By establishing the well-posedness theorem of Caratheodory type for the
quasi-linear evolution equation (d/dt)u(t)=A(t,u(t))u(t) (t = 0) u(0)=u_0 in the infinite-dimensional
Banach space, | hope that new research results can be obtained for many nonlinear partial differential
equations studied from long ago.
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