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Hidayatul Fitria, 2022, Analisis Kestabilan Model Matematika Penyebaran
Penyakit Avian Influenza dengan Mutasi Strain. Skripsi ini di bawah
bimbingan Cicik Alfiniyah, M.Si., Ph.D. dan Dr. Miswanto, M.Si. Departemen
Matematika, Fakultas Sains dan Teknologi, Universitas Airlangga, Surabaya.

ABSTRAK

Penyakit avian influenza merupakan penyakit yang disebabkan oleh virus
dari genus influenza dan keluarga virus Orthomyxoviridae. Salah satu penyebab
transmisi penyakit avian influenza karena adanya kontak langsung dengan unggas
yang terinfeksi. Pada perkembangannya, dikhawatirkan virus avian influenza
bermutasi dan menghasilkan strain yang lebih virulent. Pada skripsi ini dikaji
kestabilan model matematika penyebaran penyakit avian influenza dengan satu
mutasi strain. Berdasarkan hasil analisis model matematika, diperoleh dua titik
setimbang, yakni titik setimbang non endemik dan titik setimbang endemik.
Selain itu diperoleh besaran basic reproduction ratio (R,) yang menentukan
eksistensi dan kestabilan titik setimbang dengan metode Next Generation Matrix
(NGM). Titik setimbang non endemik stabil asimtotis jika Ry < 1. Sedangkan
titik setimbang endemik cenderung stabil asimtotis jika R, > 1. Hasil simulasi
menunjukkan bahwa pada kondisi non endemik jumlah populasi manusia yang
terinfeksi virus avian influenza melalui unggas dan mutan cenderung menurun
dan mendekati nol. Berbeda dengan kondisi endemik, populasi manusia yang
terinfeksi virus avian influenza melalui unggas di awal tahun meningkat dan
mulai menurun hingga kemudian cenderung konstan. Populasi manusia yang
terinfeksi virus avian influenza mutan jumlahnya mengalami peningkatan yang
tajam dan kemudian langsung menurun karena adanya efek hambatan berupa
infeksi yang tinggi sebelum akhirnya jumlah populasi cenderung konstan.
Pengaruh laju mutasi strain berakibat pada bertambahnya jumlah populasi
manusia yang terinfeksi virus avian influenza mutan dan berkurangnya populasi
manusia yang terinfeksi virus avian influenza melalui unggas.

Kata kunci: Virus Avian Influenza, Mutasi Strain, Model Matematika, Analisis
Kestabilan.
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Hidayatul Fitria, 2022, Stability Analysis of Mathematical Models Spread of
Avian Influenza Disease with Strain Mutations. This undergraduate thesis under
the guidance Cicik Alfiniyah, M.Si., Ph.D. and Dr. Miswanto, M.Si. Department
of Mathematics, Faculty of Science and Tecnology, Airlangga University,
Surabaya.

ABSTRACT

Avian influenza is a disease caused by viruses from genus influenza and
the Orthomyxoviridae virus family. One of the causes of avian influenza
transmission is due to direct contact with infected birds. In this thesis, it is feared
that the avian influenza virus mutates and produces more virulent strains. This
thesis examines the stability of the mathematical model of the spread of avian
influenza with one strain mutation. Based on the results of the analysis of the
mathematical model, two equilibrium points were obtained, namely the non-
endemic equilibrium point and the endemic equilibrium point. In addition, the
basic reproduction ratio (R,) is obtained which determines the existence and
stability of the equilibrium point using the Next Generation Matrix (NGM)
method. The non-endemic equilibrium point is asymptotically stable if R, < 1.
Meanwhile, the endemic equilibrium point tends to be asymptotically stable if
R, > 1. The simulation results show that in non-endemic conditions the number
of human populations infected with avian influenza virus through poultry and
mutants tends to decrease and approach zero. In contrast to endemic conditions,
the human population infected with the avian influenza virus through poultry at
the beginning of the year increased and began to decline until then tended to be
constant. The human population infected with the mutant avian influenza virus
experienced a sharp increase and then immediately decreased due to the inhibitory
effect in the form of high infection before the population size tended to be
constant. The effect of strain mutation rate resulted in an increase in the number of
human populations infected with the mutant avian influenza virus and a decrease
in the human population infected with avian influenza viruses through poultry.

Keywords: Avian Influenza Virus, Strain Mutations, Mathematical Models,
Stability Analysis.
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