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Strong stability preserving (SSP) time discretizations play a central role in the reliable numerical
solution of hyperbolic partial differential equations, particularly in the presence of discontinu-
ities, shocks, and sharp gradients. These methods are designed to inherit nonlinear stability
properties—such as total variation diminishing (TVD), maximum principle preservation, or con-
tractivity—from forward Euler under suitable time-step restrictions. However, the design of
high-order SSP methods is fundamentally constrained by theoretical bounds and barriers that
limit achievable order and allowable time steps. This talk will present an overview of the theory
of SSP time integration, emphasizing both classical results and recent advances. We will dis-
cuss optimal SSP coefficients, order barriers for explicit and implicit Runge–Kutta and multistep
methods, and extensions to multiderivative, additive, and integrating factor frameworks. We will
also highlight emerging directions that aim to overcome traditional SSP barriers, including the
use of multiderivative formulations


