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Ordinary Differential Equations 
Introduction
 Throughout the humanity history great epidemic infections and diseases have been spread across the globe, resulting in catastrophic impact for the people. These diseases include but not limited to malaria, cholera HIV/AIDS etcetera. Various applicable mathematics models can be used to help us comprehend the severity of the diseases as well as prepare the people in the appropriate way possible. The significant aspect in the recent spread of infections is the continuous displacement of the people. The population increase for instance in the third world nations, is often another element that influence the spread of severe diseases. In 1980s, this trend played an important role in the spread of the HIV viruses (Li, 2009). The knowledge concerning the severity and spread of adverse diseases is valuable for the people across the world in preventing massive destructions. This paper will use Ordinary Differential Equations (ODE) models to stimulate different types of epidemic diseases.
	Ordinary Differential Equations (ODE) Models 	
Ordinary differential equations models help in providing crucial details concerning epidemic diseases. The ODE models usually check whether the infection is severe for the people, and based on this the scenario is commonly known as the epidemic disease. Additionally, this essay will also describe a situation in which the human population experiences the zombification, which is the most devastating and critical epidemic disease that the majority of people may face.
Simple epidemic model
To simplify the human population can be subdivided into three various categories: Susceptible(S), representing a number of people who are healthy but subjected to various and may become infected by epidemic diseases. Infected (I), these are people who are the carriers or have the disease .This category can infect the Susceptible group. Removed(R), these are people who are recovering or dead, usually human population which are already living with the disease. The natural order for SIR model for human population is as follows,
                               S→I→R.
This type of ODE model is commonly known as the SIR model. However, the number of categories can be altered.SI contains the first two groups only, and the SEIR model has included another category Exposed (E), in a situation where the infection is latent (Munz et al., 2009). Therefore it can be utilized in modelling the incubation time of the disease. The transmission of the disease and the incubation time are elementary components in regard to the spread of the infection. These are illustrated in terms of differential equations. Because using the SIR model, the incubation period is comparatively negligible (Li, 2009). The number of people in every category is usually seen as the function of time, often expressed R (t), I (t), and S (t).The growth of the infected individuals which is caused by susceptible group, can be interpreted as the rate of change that is proportional to susceptible people and the number of the infected multiplied by rSI constant, in which r >0.The constant rSI is used to control transmission efficiency from S to I (Hjorth-Jensen, 2011). This is usually viewed as the reduction in the S (t) function. Additionally the removal rate from I to R is seen as the amount of people infected multiplied by aI constant, in which a >0, that enhances the control infection period. The dynamic SIR model is as follows,

= rSI- aI

This type of ODE model is commonly known as the Kermack-Mckendrick mathematical model. It assumes that all the categories S→I→R are always mixed uniformly as well as there is an equal distribution of contact for all the people. However, the assumptions are not applicable to all types of infections, particularly the sexually transmitted infections. Also, the number of all the human population will always remain constant since we are dealing with the closed system. 

Thus, the total population size (N), will be always be a constant 

Threshold Phenomenon.
The value of threshold is important when analyzing the ODE epidemic disease model. For the ODE model to cause the situation of epidemic infection, it must fulfil the initial conditions of I0, Where, in which I0 illustrates the initial conditions of the group of people infected by a certain epidemic disease. These initial conditions can be described as,
S0>0,


To control the situation of epidemic infections the initial conditions should be combined with a, and r .This will influence the transmission of the disease. Therefore the differential function of the infected category at the initial period will be,
[ ] t=0=I0 (rS0 − a), the differential expression in the brackets usually controls the possible changes in infection (I) group. This differential function may increase if and only if, which is the value of the threshold of the function. Additionally, the value of a threshold can be explained by the use of ρ,
ρ=
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Figure 1: SIR model simulation (Li, 2009).
Figure 1 above describes the SIR model simulation of epidemic disease beginning with the blue line. Infection (I) increases up to a point where Susceptible group(S) is equal 
ρ (the value of the threshold) that is set to be 35 (Li,2009).Then value of I is reduced to zero(0) In SIR model simulations in which S 0 < ρ ,hence there is no any epidemic infection is attained. The situation is well illustrated by trajectories of the susceptible and infected human population as indicated in figure 1.The simulation under the SIR model indicates that infection (I) is more often than not based on the correlation between ρ and S. Also, the condition is described by the rate of reproduction,
R0  , will only cause an epidemic condition if and only if R 0 > 1.This type of parameter is important in the comprehension of the work regarding the infection. In order to prevent the dispersion the threshold value of R0 < 1.An appropriate strategy to get the control of the spread of diseases by the world vaccination programmes. For instance, Smallpox, an infection that almost has been completely eradicated across the globe. This simply because of the reduction of the susceptible group of people.
,  
The singularities are assumed to lie within the axis of I =0.The equation of this function can be integrated to produce plane phase of various trajectories in the plane of (I, S) 
ρ lnSI0+S0−ρ lnS0
All the values of the initial conditions fulfil the parameters of I 0 + S 0 = because, but this usually change at where  .
If the infection occurs it vital to evaluate and understand the severity of the infection and the probability of growing to the epidemic infection. Hence it is important to understand the Imax (maximum value) which happens in a situation in which, where.

                                Imax 
                                                                 I max 
                                                                       Imax=  
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