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Abstract

In a large number of physical phenomena, we find propagating surfaces which need mathemat-
ical treatment. d-D kinematical conservation laws (KCL) are equations of evolution of a moving
surface Ωt in d-dimensional (x1, x2, . . . , xd)-space Rd. The KCL are derived in a specially defined
ray coordinates (ξ1, ξ2, . . . , ξd−1, t), where ξ1, ξ2, . . . , ξd−1 are surface coordinates on Ωt and t is
time. KCL are the most general equations in conservation form, governing the evolution of Ωt with
physically realistic singularities. A very special type of singularity is a kink, which is a point on
Ωt when Ωt is a curve in R2 and is a curve on Ωt when it is a surface in R3. Across a kink the
normal n to Ωt and normal velocity m on Ωt are discontinuous. Since the KCL system contains
only kinematical relations, it is an under-determined system of equations. In order to complete the
system, we need to find additional equations representing the dynamics of Ωt from the governing
equations of the medium in which Ωt propagates. The mathematical analysis of d-D KCL (d ≥ 3)
system and computation with its help present a challenge since the eigenspace is not complete and
there are geometric solenoidal constrains. We present a few examples of Ωt and numerical results.

KCL, developed at IISc over many years, appears to be the only theory which successfully de-
scribes formation and propagation of a special kind of singularity in many areas of applications.

Details are available in two books by me. The first one, published in 2001 by Chapman and
Hall/CRC, is a very comprehensive book but contains theory and applications of only 2-D KCL.
The second one, dealing with d-D KCL (d ≥ 3), is “Propagation of Multi-Dimensional Nonlinear
Waves and Kinematical Conservation Laws”, Springer, Springer Nature Singapore, 2018, DOI
10.1007/s12044-016-0275-6.
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