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Abstract
Over the past decade, the geometric inequalities in general relativity which relate mass and other physical
quantities, such as angular momentum and charge of the initial data set for the Einstein-Maxwell equations, have
been intensively studied. In particular, Dain et al., proved the mass-angular momentum inequality for 3
dimensional, axially symmetric, and maximal initial data sets for the Einstein equations, under the suitable energy
conditions. Moreover, Alaee, Khuri, Kunduri recently extended the proof to show that the analogous inequality
holds for 4 dimensional, bi-axisymmetric, maximal initial data sets. In this talk, I would like to present the strategy
for reducing the general non-maximal case to the known maximal case, and the recent progress in that direction, on
the near maximal cases.
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