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ABSTRAK
Influenza merupakan suatu penyakit infeksi saluran pernapasan. Influenza lebih
dikenal dengan sebutan flu, yang disebabkan oleh virus RNA dari family
Orthomyxoviridae (virus influenza). Skripsi ini bertujuan untuk menganalisis
kestabilan titik setimbang pada model matematika penyebaran penyakit influenza
dengan adanya populasi Cross-Immune, serta menerapkan variabel kontrol optimal
berupa upaya pencegahan dan pengobatan. Pada model matematika penyebaran
penyakit influenza dengan adanya populasi Cross-Immune diperoleh dua titik
setimbang, yaitu titik setimbang non endemik dan titik setimbang endemik.
Kestabilan lokal dari titik setimbang bergantung pada bilangan reproduksi dasar
(Ry). Ketika Ry< 1 maka tidak ada penyebaran penyakit influenza dan ketika R,>
1 maka terjadi penyebaran penyakit influenza. Selanjutnya, permasalahan variabel
kontrol pada model matematika penyebaran penyakit influenza diselesaikan dengan
metode Prinsip Maksimum Pontryagin. Hasil simulasi numerik menunjukkan
bahwa upaya pengobatan lebih efektif dalam menekan penyebaran penyakit
influenza dibandingkan dengan upaya pencegahan. Namun pemberian variabel
kontrol berupa upaya pencegahan dan pengobatan secara bersamaan paling efektif

dalam meminimumkan jumlah populasi manusia terpapar dan terinfeksi Influenza.

Kata Kunci: Model Matematika, Influenza, Pencegahan, Pengobatan, Kestabilan,

Kontrol Optimal
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Bertha Aurellia Pamudya Fajar, 2022. Influenza Spreading Stability And
Optimization Controls With The Existence Of Cross-Immune Population
Analysis. This thesis is supervised by Dr. Miswanto, M.Si., and Dr. Windarto,
M.Si., Mathematic Department, Science and Technology Faculty, Airlangga
University, Surabaya.

ABSTRACT
Influenza is a respiratory tract infection known as flu. Caused by an RNA virus
from Orthomyxoviridae family. This thesis aims to analyze the stability of the
equilibrium point in the mathematical model of influenza transmission with Cross-
Immune population and applying optimal control variables in the form of prevention
and treatment. In this mathematical model of influenza transmission with Cross-
Immune population, we obtain two equilibriums namely, the non- endemic
equilibrium and the endemic equilibrium. Local stability and the existence of
endemic equilibrium depend on the basic reproduction number (R,). The spread of
influenza does not occur in the population when R, < 1 and the spread of influenza
persist in the population when R, > 1. Furthermore, the problem of control
variables in the mathematical model of influenza transmission is determined
through the Pontryagin Maximum Principle method. The numerical simulation
results show that treatment efforts are more effective in suppressing the spread of
influenza disease than prevention efforts. However, giving control variables in the
form of prevention and treatment at the same time is very effective in minimizing

the number of human populations expose to and infected with influenza.

Keywords: Mathematical Model, Influenza, Prevention, Treatment, Stability,

Optimal Control.
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