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ABSTRAK

AYU RISQIANA. Analisis Kestabilan Sistem Mangsa-Pemangsa dengan Mangsa
Imigran. Dibimbing oleh ALI KUSNANTO dan PAIAN SIANTURI.

Model yang dibahas merupakan model mangsa-pemangsa dengan dua
kelompok mangsa: lokal dan imigran, serta satu kelompok pemangsa. Model ini
dirancang untuk mengontrol kepunahan mangsa lokal karena tingkat pemangsaan
yvang tinggi. Langkah yang dilakukan adalah merekontruksi model mangsa-
pemangsa dengan mangsa imigran, menganalisis kestabilan titik tetap model,
menunjukkan keberadaan bifurkasi pada model, dan melakukan simulasi numerik
untuk mengkaji pengaruh perubahan parameter tertentu pada sistem. Model ini
memiliki enam titik tetap dengan sifat kestabilannya bergantung pada nilai
parameter. Dalam penelitian ini dibahas lima kasus berdasarkan perubahan nilai
beberapa parameter, yakni: laju penangkapan mangsa dan laju kematian alami
pemangsa. Peningkatan nilai parameter laju penangkapan mangsa imigran (y;)
mengakibatkan populasi mangsa lokal yang mendekati kepunahan akan mengalami
keeksistensian kembali. Pada salah satu titik tetap terjadi fenomena perubahan
kestabilan dari spiral stabil ke spiral tak stabil yang akan memunculkan keberadaan
limit cycle.

Kata kunci: bifurkasi Hopf, kestabilan, limit cycle, mangsa imigran, mangsa-
pemangsa

ABSTRACT

AYU RISQIANA. Stability Analysis of Prey-Predator System with Immigrant Prey.
Supervised by ALI KUSNANTO and PATAN SIANTURL

The model being discussed in this work, is a prey-predator model with two
groups of prey: local and immigrant, and a single group of predator. This model is
designed to control local prey extinction due to the high level of prey predation
caused by predators. Firstly, the prey-predator system was reconstructed. Secondly,
the stability of the fixed points were analysed. Furthermore, the existence of a
bifurcation was showed in the system. Finally, numerical simulations were
conducted to analyse the effect of changing parameter values. The model has six
fixed points in which the stability properties dependent on the parameters values
assigned. In this study, five cases were discussed based on changes particular
parameter values i.e., predation rate of prey by predators; and natural death rate of
predators. The increase of rate of immigrant prey captured by predator (y,) has a
gradual effect that the local prey population that initially facing close to extinct,
may experience of re-existence. At one of the fixed points it was found that the
stability property was changed from stable spiral into unstable spiral, which was
leading towards a limit cycle type.

Keyword: Hopf bifurcation, immigrant prey, limit cycle, prey-predator, stability
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