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Nadiar Almahira Permatasari, 2022, Analisis Kestabilan dan Kontrol Optimal
Model Matematika Penyebaran Tuberkulosis dengan Adanya Populasi
Resisten Obat. Skripsi ini di bawah bimbingan Cicik Alfiniyah, S.Si., M.Si., Ph.D.
dan Dr. Windarto,S.Si.,M.Si Department Matematika, Fakultas Sains dan
Teknologi, Universitas Airlangga, Surabaya.

ABSTRAK

Tuberkulosis (TB) adalah salah satu penyakit menular berbahaya di dunia yang
disebabkan oleh bakteri Mycobacterium tuberkulosis. Pada umumnya, TB
menyerang organ paru-paru (pulmonary tuberkulosis). Berdasarkan tingkat
sensitivitas bakteri terhadap Obat Anti-TB (OAT), terdapat dua jenis TB yaitu TB
Sensitif Obat (TB SO) dan TB Resisten Obat (TB RO). TB SO adalah jenis TB
yang masih sensitif terhadap OAT, sedangkan TB RO adalah jenis TB yang telah
mengalami kekebalan terhadap OAT. Skripsi ini membahas terkait model
matematika penyebaran TB dengan adanya populasi resisten obat dan strategi
kontrol berupa edukasi dan upaya peningkatan keberhasilan pengobatan.
Berdasarkan hasil analisis model matematika penyebaran TB dengan adanya
populasi resisten obat diperoleh dua titik setimbang yaitu titik setimbang non
endemik dan titik setimbang endemik. Kestabilan lokal dan eksistensi titik
setimbang bergantung pada R, (basic reproduction number). Titik setimbang non
endemik stabil asimtotis lokal jika Ry < 1 dan bersyarat. Titik setimbang endemik
cenderung stabil asimtotis lokal jika Ry > 1. Selain itu, juga dibahas mengenai
analisis sensitivitas parameter dengan tujuan mengetahui parameter yang
berpengaruh dalam model dan diperoleh parameter berpengaruh besar dalam model
yaitu A, d, 8,1, V3. Kemudian, dilakukan penambahan variabel kontrol pada model
berdasarkan hasil analisis sensitivitas parameter yang diselesaikan menggunakan
Prinsip Maximum Pontryagin. Hasil simulasi numerik menunjukkan bahwa strategi
pengendalian TB paling efektif dengan nilai fungsi ongkos penerapan kontrol
paling minimal adalah upaya pencegahan berupa program edukasi dan upaya
peningkatan keberhasilan pengobatan yang dilakukan secara bersamaan.

Kata Kunci : Model Matematika, Kestabilan, Kontrol Optimal, Tuberkulosis,
Tuberkulosis sensitif obat, Tuberkulosis Resisten Obat.
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Nadiar Almahira Permatasari, 2022, Analysis of Stability and Optimal Control
of Mathematical Model On The Spead of Tuberculosis with Drug-Resistant
Population. The thesis is supervised by Cicik Alfiniyah, S.Si., M.Si., Ph.D. and
Dr. Windarto,S.Si.,M.Si. Mathematics Department, Faculty of Science and
Technology, Airlangga University, Surabaya.

ABSTRACT

Tuberculosis (TB) is one of the most dangerous infectious diseases in the world
caused by Mycobacterium tuberculosis. In general, TB attacks the lungs
(pulmonary tuberculosis). Based on the sensitivity level of bacteria to the drugs,
there are two types of TB, namely Drug-Sensitive TB (DS-TB) and Drug-Resistant
TB (DR-TB). DS-TB is a type of TB that is still sensitive to drugs, while DR-TB is
a type of TB that has experienced immunity to drugs. This thesis discusses the
mathematical model on the spead of tuberculosis with drug-resistant population and
optimal control strategies as a prevention effort in the form of an educational
program and efforts to increase treatment success. Based on the analysis of the
mathematical model on the spead of tuberculosis with drug-resistant population,
two equilibrium points were obtained, which are the non-endemic equilibrium point
and endemic equilibrium point. Local stability and the existence of equilibrium
point depend on R, (basic reproduction number). The non-endemic equilibrium
point is locally asymptotically stable if Ry < 1 and conditionals. The endemic
equilibrium point tends to be locally asymptotically stable if Ry, > 1. This thesis
aim to idetify parameters that have the most impact on the model based on
sensitivity analysis of parameters and we have parameters that have the most impact
is A, d, 8,71, Y3. Futhermore, the control variable was applied to the model based
on sensitivity analysis of parameters which was solved using the Pontryagin
Maximum Principle. The results of numerical simulations show that the most
effective TB control strategy with the least control costs is prevention in the form
of education programs and efforts to increase the success of treatment which are
carried out simultaneously.

Keywords: Mathematical Model, Stability, Optimal Control, Tuberculosis, Drug-
Sensitive Tuberculosis, Drug-Resistant Tuberculosis.
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