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Zika, dengue, chikungunya and yellow fever are examples of vector-borne diseases transmitted

by day-time active mosquitoes. In tropical and sub-tropical regions of Asia and Latin America

these diseases are a major health risk and a negative economic factor. Classical mosquito control

measures, like bed-nets and municipal spraying in the streets, have proven to be of little eective in

combating disease cases. A new generation of disease prevention is therefore required. Epidemi-

ologists are encouraged to investigate new measures, like vaccination and mosquito repellence. In

this paper, we study a toy-model based on Optimal Control Theory which mimics the vaccination

and repellency factor in the linear infection model. Numerical analysis with linear and quadratic

cost function will be also performed and compared.

References

[1] P Ghaffari, B. Kooi, M. Aguiar, F. Rocha, N. Stollenwerk (2012) How much complexity is needed

to describe the fluctuations observed in dengue hemorrhagic fever incidence data?, Ecological Com-

plexity, DOI10.1016/j.ecocom.2012.09.001

[2] D.Aldila, E.Soewono, N.Nuraini, On the Analysis of Eectivness in Mass Application of Mosquito

Repellent for Dengue Disease Prevention, AIP Conf. Proc. 1450 (2012), 103109

c©DSABNS ISBN: 978-989-98750-4-3



Ninth Workshop Dynamical Systems Applied

to Biology and Natural Sciences DSABNS 2018

Turin, Italy, February 7-9, 2018

[3] Karunia Putra Wijaya, Thomas Goetz, Edy Soewono, An Optimal Control Model of Mosquito Reduc-

tion Managment in Dengue Endemic Region, International Journal of Biomathematics Vol. 7, No. 5

(2014) 1450056, 22 pages, DOI: 10.1142/SI793524514500569

[4] Luis Mateus, Mara Aguiar and Nico Stollenwerk (2015) Bayesian estimation of vaccine ecacy, Pro-

ceedings of the 15th International Conference on Mathematical Methods in Science and Engineering

- CMMSE 2015, Cadiz, Spain, pp. 794802, ISBN: 978-84617-2230-3, edited by Jesus Vigo et al.

[5] M. R. Capeding et al., Clinical ecacy and safety of a novel tetravalent dengue vaccine in healthy

childen in Asia: a phase 3, randomised, observer-masked, placebocontrolled trial, Lancet 384 (2014)

135865.

[6] Rocha, F., Aguiar, M., Souza, M., & Stollenwerk, N. (2013) Time-scale separation and center mani-

fold analysis describing vector-borne disease dynamics, Int. Journal. Computer Math. 90, 21052125.

[7] H. S. Rodrigues, M. T. T. Monteiro and D. F. M. Torres. (2010). Insecticide control in a dengue

epidemics model, AIP Conf. Proc. 1281(1):979-982.

[8] H. S. Rodrigues, M. T. T. Monteiro and D. F. M. Torres. (2010). Dynamics of dengue epidemics when

using optimal control, Math. Comput. Modelling 52(9-10):1667- 1673.

[9] H. S. Rodrigues, M. T. T. Monteiro and D. F. M. Torres. (2013). Dengue in CapeVerde: vector control

and vaccination, Math. Popul. Stud. 20(4):208-223.

[10] H. S. Rodrigues, M. T. T. Monteiro and D. F. M. Torres. (2013). Bioeconomic perspectives to an

optimal control dengue model, Int. J. Comput. Math. Volume, 90(10):2126-2136.

[11] H. S. Rodrigues, M. T. T. Monteiro and D. F. M. Torres. (2014). Vaccination models and optimal

control strategies to dengue, Math. Biosci. 247: 1-12.

[12] H. S. Rodrigues, M. T. T. Monteiro, D. F. M. Torres, A. C. Silva, C. Sousa and C. Conceic ao. (2015).

Dengue in Madeira Island, In: Mathematics of Planet Earth, CIM Series in Mathematical Sciences,

Springer.

[13] H. S. Rodrigues, M. T. T. Monteiro, D. F. M. Torres and A. Zinober. (2012). Dengue disease, basic

reproduction number and control, Int. J. Comput. Math. 89(3):334-346.

c©DSABNS ISBN: 978-989-98750-4-3


