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Abstract

Recent memirch shows thet predstnrs not only kil their proy diecily, bt they alsn made
themn feurful, which medueces the mie st which pey species procreate. We present o three-
dimensinal mode| of pey-predator with fezs in prey along with dissaws that affect poe da.
s as well as time E2g brought om by the populstion of predsiors pestating. The bowmid
cdness mnd positive nvariance aof the sugge ted systemn’s wolutions have been cdanifed. We
evalure the equilibrninm points and the ediseme of equilibra kre been explamed. Addi
toonalty. the Jucal =nbility of each pole ptial equilibrium points 15 ipve sagpied  Fear can =in.
bilixe the predafor—prey syséem, acoording o our mathematical calcolatons The sysem’s
Hopf hefumation hes ben stdied in relation o 8 pomber of @2cors. Momeaower, Hopl' bifus-
cation s wwed i show that time dlezy has periodic solutions and that time delay s crucial
for controiling the sy<em dynamics. To forther iliustrale the imfuenos thal bear ey heve
i the delayed prey -pee doior moddel, we looked & conmection between feer efie ot mnd other
chamcieristics gsng numenca) smulstions. To delermine the disecton of the Hopf befarcs.
tion and the stabaliy of the bifurcating periodic siaton, euplicid formulatbons based on the
normal frm theory and the oenies manifold the ceem a2 prowvided: The ooiceene of the thea-
metica] imvestigation is elimaie by validated throogh mome nical simulation
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Intreduction

In eoological swicmoe. dymemical conmecton between proy and predabor 5 a key subject
because of ther sgnificance 2nd unversal exisienoe. Mumemous mathematical mod-
els hetweann prey-predstor heve been thomooghly stedied from varioos anples by sveral
m=earchers over the 2t few decades. By the ond of the 18th entury, Malibos | [} proposed
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