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ABSTRAK

Penyakit menular merupakan infeksi yang disebabkan oleh mikroorganisme
yang dapat berpindah dari satu inang ke inang yang lainnya. Tuberkulosis
merupakan penyakit menular kronik yang disebabkan oleh bakteri Mycobacterium
tuberculosis. Skripsi ini bertujuan mendapatlan aproksimasi solusi dan solusi
analitik dari model matematika penyebaran tuberkulosis dengan saturated
incidence rate. Hasil analisis model matematika penyebaran tuberkulosis terdapat
titik setimbang non endemik (E;) dan titik setimbang endemik (E;). Selain itu,
diperoleh Basic Reproduction Number (Ry) yang digunakan untuk menentukan
eksistensi dan kestabilan dari titik setimbang. Titik setimbang non endemik stabil
asimtotis jika Ry < 1, sedangkan titik setimbang endemik eksis dan cenderung
stabil asimtotis jika Ry > 1. Aproksimasi solusi model matematika penyebaran
tuberkulosis dengan saturated incidence rate menggunakan metode beda hingga
tak standar untuk mendapatkan hasil numerik yang relatif stabil. Hasil simulasi
numerik menunjukkan semakin besar nilai langkah waktu integrasi (h) yang
digunakan maka grafik semakin cepat menuju titik setimbang. Simulasi numerik
menunjukkan pengaruh saturated incidence rate terhadap populasi yang terinfeksi
(I) yaitu semakin besar konstanta kejenuhan (a) yang diberikan menyebabkan
tingkat penyebaran tuberkulosis semakin menurun.

Kata Kunci: Tuberkulosis, Beda Hingga Tak Standar, Model Matematika,
Aproksimasi Solusi
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Salsa Bila Novita Sari, 2022, Aproximation Solution Mathematical Model of
Transmitted Tuberculosis with Saturated Incidence Rate Using Non-Standard
Finite Difference Method. This skripsi is supervised by Dr. Miswanto, M.Si. and
Dr. Windarto, S.Si., M.Si,. Department of Mathematics, Faculty of Science and
Technology, Airlangga University, Surabaya.

ABSTRACT

Infectious diseases are infections caused by microorganisms that can move
from one host to another. Tuberculosis is a chronic infectious disease caused by the
bacterium Mycobacterium tuberculosis. This thesis aims to obtain approximate
solutions and analytical solutions from the mathematical model of the spread of
tuberculosis with a saturated incidence rate. The results of the analysis of the
mathematical model of the spread of tuberculosis contained a non-endemic
equilibrium point (E;) and an endemic equilibrium point (E;) . In addition, the
Basic Reproduction Number (R;) is obtained which is used to determine the
existence and stability of the equilibrium point. The non-endemic equilibrium point
is asymptotically stable if Ry < 1, while the endemic equilibrium point tends to be
asymptotically stable if Ry > 1. Approximation of the mathematical model of the
spread of tuberculosis with the saturated incidence rate using the non-standard finite
difference method to obtain relatively stable numerical results. The results of the
numerical simulation show the greater the value of the integration time step (h)
used, the faster the graph will go to the equilibrium point. Numerical simulation
shows the effect of the saturated incidence rate on the infected population (I), that
is, the greater the saturation constant (@) given, the lower the spread of tuberculosis.

Keywords: Tuberculosis, Non-Standard Finite Difference Method, Mathematical
Model, Approximation Solution
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