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Abstract:

This thesis is based on the following two papers:

1. WILL ANSCOMBE AND JOCHEN KOENIGSMANN. AN EXISTENTIAL-()-DEFINITION OF IF,[[t]] v Fy((t)), TrE
JOURNAL OF SymBoOLIC LogIc, 79(4):1336-1343, 2014.

2. ALEXANDER PRESTEL AND MARTIN ZIEGLER, MODEL-THEORETIC METHODS IN THE THEORY OF TOPOLOGICAL

FIELDS. JOURNAL FUR DIE REINE UND ANGEWANDTE MATHEMATIK, VOL. 299 (1978), No. 300, pp. 318-341.

We aim to show that the valuation ring Fy[[t]] in the valued field F,((t)) is existentially definable in

the language of rings without any parameters. Here Fy((t)) is the field consisting of series of the form

{ § ait' : a; € Fy,n € N} and Fy[[t]] is the subring { ioz a;t' : a; € Fy}. The proof of the mentioned the-
oﬁgn: ?s in the first reference above, but it relies heavily on azﬁloeorem in the second reference above, which asserts
that in a topological Henselian field which is not separably closed, there exists a bounded neighborhood of zero that
is definable by an existential formula. We will demonstrate that the field F';((¢)) meets the requirements of the latter
theorem and hence has a bounded neighborhood of zero definable by an existential formula with parameters from I,.
Next, we use a trick to transform this neighborhood into a definable set Y that contains ¢, [[¢]] and is contained in
the valuation ring [F [[t]]. Now it is easy to verify that ¢ [[t]] is equal to g 4+ Y. Then, due to the definability of the
set Y and the definability of I as the set of roots of the polynomial ¢ — x, we conclude that I [[¢]] is definable in
the language of rings, but at this stage, with parameters from IF;. In the final step of the proof, we find a way to get

rid of the parameters of the mentioned definition.
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