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Here, we study the nonnegative solutions with a possible singularity at
the point (x, t) = (0, 0) of the viscous Hamilton-Jacobi equation:

ut −∆u + |∇u|q = 0

in QΩ,T = Ω × (0, T ), where q > 1, T ∈ (0,∞], and Ω is a smooth bounded
domain in RN . We show that if q ≥ q∗ = N+2

N+1
, then the singularity is

removable. In the case, 1 < q < q∗, we prove the existence and uniqueness of
a very singular solution for the Dirichlet problem, and the Cauchy problem
without assumption at the infinity. This leads to a complete description of
singular solutions.


