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The study of various geometric structures on 4—dimensional manifolds has been
an interesting research topic for both mathematicians and physicists. In this talk,
4—dimensional manifolds with different metric signatures are considered and some
applications of these manifolds are discussed. Firstly, basic information is given
about 4—dimensional manifolds with metric signatures (4, +,+, +) (positive defi-
nite), (+,+,+,—) (Lorentz) and (+,4, —, —) (neutral). By considering the alge-
braic classification of the Ricci tensor, the Weyl conformal curvature tensor and
bivectors on related manifolds, symmetry applications are mentioned and some
examples are given. Then, by focusing on 4—dimensional manifolds with a
neutral metric, recent results related to the theory of holonomy are presented. Fi-
nally, applications of Ricci solitons are mentioned in case the manifolds in question
contain some special vector fields.
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4—boyutlu manifoldlar iizerinde cesitli geometrik yapilarin incelenmesi hem mate-
matikciler hem de fizikciler igin ilgi ceken aragtirma konularindan olmustur.
Bu konugmada, 4—boyutlu farkli metrik igaretli manifoldlar goz ontine alinacak ve
s6z konusu manifoldlarm birtakim uygulamalar tartigilacaktir. Ik olarak, metrik
isareti (+,+,+,+) (pozitif tamiml), (+, 4,4, —) (Lorentz) ve (4,+, —, —) (nétr)
olan 4—boyutlu manifoldlar hakkinda temel bilgiler verilecektir. Ilgili manifoldlar
tizerinde, Ricci tensorii ve Weyl konformal egrilik tensorii ile bivektorlerin cebirsel
siniflandirilmasi ele alinarak, simetri uygulamalarindan bahsedilecek ve baz1 6rnekler
verilecektir. Ardindan, nétr metrikli 4—boyutlu manifoldlar iizerine yogunlagilarak
dolanim teorisiyle alakali giincel sonuglar sunulacaktir. Son olarak, bahsi gegen
manifoldlarin bazi 6zel vektor alanlari icermesi durumunda Ricci soliton uygula-
malarindan soz edilecektir.

Anahtar Kelimeler. Manifold, metrik igaret, simetri, Ricci soliton



