


Euler’s Method
Euler is a numerical integration method that calculates velocity based on a time step or time interval and them predicts the new or updated velocity by summing the time step and the change of the time step (t+∆t). While Euler’s Method is mathematically simple to implement into games engines it is also the least accurate, this is due to the fact that the further that you go from the known initial value the margin for error will increase and there for become less accurate.
In relativity to game engines Euler’s Method can be used for very simple action where accuracy is not vital, this can be things such as platforming games. Euler’s Method can be used in order to calculate the trajectory of a projectile thrown by an enemy, “Of course every weapon should have new trajectory lines and different ballistic features.” [1]

Arguments can be made that the smaller the value of ∆t the more accurate that the calculation will get, however there is a limit on how small you can make it before it become impractical to work with so there will need to be a balance of practicality and accuracy in which you will need to find the corresponding amount of accuracy and practicality that you will need when working with Euler’s Method. 

Runge-Kutta 2
As previously stated, Euler’s Method is a simple form of numerical integration, there are other methods that are more complexed and potentially more accurate in comparison to Euler’s Method, such as Runge-Kutta 2 or “The Mid Point Method” this is calculated by taking two sets of coordinates (x₁,y₁,z₁) and (x₂,y₂,z₂) and performing a mathematical operation on them to find what is called the mid-point. While “The Mid Point Method” is slightly more mathematically challenging it is more accurate than Euler’s Method as it has less margin for error.
“The Mid Point Method” can be used to trace a line between two point and see if an object will intersect with the line, this can be used for collision detection.


Verlet
“Verlet integration is a numerical method used to integrate Newton's equations of motion.” [2]. By using the Kinematic Equation, I was able to calculate the Velocity and current position of the dragster in relation to my time step. While Runge-Kutta 2 is more accurate that Euler’s Method, Verlet is an even more accurate expression for calculating velocities and potential energy conservation. However, due to the complexity of Verlet’s expression this means that the calculation is more expensive in term of memory. Verlet can be used for calculation ragdoll physics in videogames, it can also be used for fabrics that can be torn and particle simulations that will need to be accurate.
Comparison 
In this section will be making a comparison between my two chosen method. These methods are Euler’s Method and Verlet, I will be covering some of the major differences between the two methods and some of the similarities.

















As shown above the two versions that I chose were Euler’s method and Verlet. The Graphs display the amount of time the program was ran and also the values of each plotted attribute.

While both graphs look extremely similar you may see that Euler’s Method took many more cycles to come to the same conclusion. Due to the scale of Verlet’s Graph it also allows for more accurate readings as stated about when we discussed the advantages of Verlet, “Verlet is an even more accurate expression”. Whereas as you may see above Euler’s scale is much larger, this means that the readings are less accurate and will have a larger margin for error.


In conclusion, despite the fact that Verlet is more tasking on the system I prefer to use it due to its accuracy and versatility. However, that’s not to say the Euler’s Method doesn’t have a place in the Games Development field as it is quick, efficient and it isn’t as straining on the system meaning that it can be performed along side other more important operations.
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