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Abstract: In this paper, we formulate a deterministic mathematical model to describe the transmission dynamics of 

typhoid fever by incorporating some control strategies. In order to study the impact of these control strategies on the 

dynamics of typhoid fever, the model captures vaccination and educational campaign as control variables. We show 

that the model is mathematically and epidemiologically well positioned in a biologically feasible region in human 

populations. We carry out a detailed analysis to determine the basic reproduction number R0 necessary for the control 

of the disease. The optimal control strategies are used to minimize the infected carriers and infected individuals and 

the adverse side effects of one or more of the control strategies. We derive a control problem and the conditions for 

optimal control of the disease using Pontryagin’s Maximum Principle and it was shown that an optimal control exists 

for the proposed model. The optimality system is solved numerically, the numerical simulation of the model shows 
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Abstract. In this paper, we study the concept of an interval valued fuzzy almost (m,n)- bi-ideals. We investigate

properties of an interval valued fuzzy almost (m,n)-bi- ideal in semigroups.

Keywords: almost (m,n)-bi-ideal; bi-ideal; interval valued fuzzy almost (m,n)-bi-ideal.

2010 AMS Subject Classification: 03E72, 18B40.

1. INTRODUCTION

The theory of fuzzy set was presented in 1965 by Zadeh [12]. The theory of fuzzy semigroups

contained by Kuroki in 1979 [8]. Later the theory of interval valued fuzzy sets was introduced

in 1975 by Zadeh [13], as a generalization of the notion of fuzzy sets. Interval valued fuzzy sets

have various applications in several areas like medical science [3], image processing [2], deci-

sion making [14], etc. In 2006, Narayanan and Manikantan [7] developed the theory of interval

valued fuzzy subsemigroup and studied types interval valued fuzzy ideals in semigroups. In

1961, Lajos [5] studied the concepts of (m,n)-ideals in semigroups which generalized of ideals

of semigroups. The reseach of (m,n)-ideals of semigroups has interested many such as Akram

et al. [1], N. Yaqoob and M. Aslam [10] and many others. In 2020 Ahsan et al. [6] extened
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Abstract. In this study, we propose a nonlinear autoregressive network with exogenous inputs (NARX) model

with two deterministic seasonal dummy approaches, that is binary dummy variables and sine-cosine pairs. For

significant lag is selected using a stepwise AIC method, including a deterministic seasonal dummy. While the

number of neurons in the hidden layer is conducted by trial and error method on one to five neurons. The NARX

model is trained using five types of algorithms and a tangent hyperbolic activation function. Each algorithm is

compared on all approaches to see the speed of convergence and forecasting accuracy. In addition, time series data

is performed using data without and with the first differencing process. The results of the case study show that the

best approach to the NARX model is to use binary dummy variables and data with the first differencing process.

On the other hand, the GRPROP algorithm shows the least computation time, the fastest training process steps,

and forecasting accuracy with the best MAPE value. Overall, the GRPROP algorithm is the best training algorithm

in this case. However, the GRPROP algorithm on the variation of its parameters shows it is not stable. While the

RPROP algorithm for parameter variations shows a better speed and stability of convergence than backpropagation

and GRPROP. The backpropagation algorithm occasionally outperforms GRPROP on its parameter variations.

Keywords: time series; with and without first differencing; seasonal dummy; stepwise; backpropagation; RPROP;

GRPROP; NARX model.
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Abstract. Hepatitis B infection remains a global problem since the 1990s and the reasons for which disease is

still in existence remain poorly understood. However, understanding the important role played by vaccination in

the transmission dynamics of Hepatitis B virus is critical to its control and management. In this paper, an epi-

demiological model is proposed to model the spread of the Hepatitis B virus disease in the presence of imperfect

vaccination. The basic reproduction number, R0 and the equilibria of the model are determined and the stabilities

of the equilibria determined. It is shown that the disease-free equilibrium point is both locally and globally asymp-

totically stable when R0 < 1 while the endemic equilibrium point is proved to be locally asymptotically stable

when R0 > 1. The model is also shown to exhibit a backward bifurcation phenomenon. Numerical simulations

are carried out and it is observed that increasing both the vaccination and treatment rates reduces the populations

of both the acutely infected and chronic carriers which eventually leads to the containment of the disease. We

conclude that the combination of both vaccination and treatment with the use of a vaccine with a high efficacy is

essential in the control of Hepatitis B virus disease.
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