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Abstract

Logic adds an additional dimension to the study of random combinatorial structures, seeking results for all properties expressible in a given logical structure. In the classic Galton-Watson tree the property of being infinite is given by a tree recursion (infinite iff some child infinite) which leads to an equation which has two solutions. When dealing with first order properties (child, Boolean connectives, and quantification over vertices) there is also a tree recursion leading to a system of equations. This system, however, has a unique solution and given a contraction on the distribution space. Our approach is combinatorial, via Ehrenfeucht games. We further examine Monadic Second Order (quantification over sets of vertices) and first order plus ancestor. More generally, we discuss when a property can or cannot be expressed almost surely by a sentence in a given language. In particular, we examine whether a property can be replaced almost surely by a sentence in the logic.
 (Joint work with Moumanti Podder)
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