The Abel Prize for 2005 is awarded to Peter D. Lax of the Courant Institute of Mathematical Sciences, New York University, for his profound and groundbreaking contributions to the theory and application of partial differential equations and the computation of their solutions.

Many here in the hall have learned about the derivative of functions. For example, the speed of a car is a measurement of the change in the length of road the car has travelled. Formulated mathematically, the speed is given by a differential equation whereby the speed is equal to the derivative of the length of road in respect of the time. There are often equations with derivatives of functions that depend on more than one variable, for example, on both time and space. This kind of equation is called a partial differential equation.

Numerous problems appearing in nature, especially in areas related to waves, such as aerodynamics, meteorology and oil production, are described by nonlinear partial differential equations. Such equations are often very complicated and difficult to study, and quite commonly, solutions cannot be given by explicit formulas. In addition, the solutions can develop singularities: think of the shock wave that arises when an aeroplane breaks the sound barrier.

In the 1950s-1960s, Lax laid the foundations for the subsequent theory of such equations, in their theoretical development as well as in their practical applications. Particularly important for applications are Lax’s methods for finding numerical solutions to differential equations, as well as conditions under which valid approximations of solutions are given.

An example of Lax’s ability to conjoin pure and applied mathematics by combining a deep understanding of analysis with an extraordinary ability to see unifying concepts in the theory is his study of solitons. In 1834, John Scott Russell, a Scottish engineer, observed a peculiar isolated wave that rolled unchanged in shape and size along a canal for more than a kilometre. Such waves, later called solitons, were not well understood until about sixty years later, when they could be described mathematically using a partial differential equation. 
It took seventy more years before anyone succeeded in solving this equation, but the proof was so complicated that it was almost a mystery that it worked. Lax became fascinated with these soliton solutions and showed how they could be understood by rewriting the equations in the form that is now called “Lax pairs”. Since then this has been an important technique for the study of what are called integrable systems.

Lax has been one of the key players in scattering theory, an area closely associated with physics. This is the theory of how waves, for instance in atomic physics, change when they meet obstacles. Together with Ralph Phillips, Lax developed a broad theory of scattering that included among other things surprising applications in the area of number theory.

Born in Hungary, Peter Lax arrived in the US in 1941 at the age of fifteen. He studied at New York University, where he has been employed since 1951. Among the many honours Lax has received for his work are the National Medal of Science, awarded to him by President Reagan in 1986, and the prestigious Wolf Prize, awarded the following year. Lax was president of American Mathematical Society from 1979 to 1980. During the 1980s, Lax was a member of the US National Science Board. He had realised early on the importance of high-speed computers for mathematics, and was able to play a key role in efforts in this field.

Peter Lax is a worthy winner of the Abel Prize.
