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Worrnholes, which are extraordinary oocuffences originating frorn the principles of General Helativity,
provide theoretical pathways across the fabric of spacetime, potentially enabling joumeys between remote
areas or even different universes. The recent groundbreaking finding of shadows cast by supermassive
black holes and the direct observation of gravitational waves have sparked increased ctriosity in
pinpointing other exlraordinary objects and entities that might imltate black hole, thus urderscoting the
signifrcance of wormholes in contemporary astrophysics. Recent investigations have mtably defued into the
domain of wormholes composed of non-exotic rnatter, leading to a thorough exploratiron of their navigability
and the nature of material dtheir entanc€s. This inquiry indicats a considerable likdihood of non-exotic
matter wormholes with sonre tansitioning fum non-exotic to exotb matter as time progresses"

On the other hard, traditional bb bary cosmologry is confionted with chalbnges simBar to those obsenred
at the event horizffi of a black hc{e, encompassing issues related to the lprizon and singuladty- TherBfore,
therc exists a considsable interest in exploring cosrnologbal hypothes that do not exhibit tpse
deficiencies. Ellis and Marteens introduced a model, the Emeryert Universe (EU), whhft efbctively tackles
the singularity issue inhercnt in the franrework of Einstein's getreml relativtty'"

Hence, this $esis otplores the mathenratical analysis of potential existence of wormhole solutions in
different cosrnological theorbs, investigating their viability and stat$lity. \ft&rrmlroles can also act as Closed
timelike curves(GTC), hence , we also explole the particle nption and confinements in the context of
cylindrical wormholes admitting to the presence of CTGs. Moreover, wormhols arc free of singularity, so,
the viability of d/namical wormholes in the context of Enrergent Univerceis also studled. Thtough rigoruls'
derivations arxl anaUsiq it ddves into the theoretical framenvork underpinning wormholes, sfreding l(1ht on
their physical properties, their validity of energy conditions ard implications within the oontext of general
relativity and modified theory of gravity.
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