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Introduction
The purpose of this lab was to understand how to use MATLAB for general programming. This program is very useful and convenient to use for understanding the problems most engineers need to solve regularly.  The reason for doing this lab was to determine several different problems that a practicing engineer would do, but using MATLAB. This included finding the general product of two scalars, plotting a piecewise function, finding fuel efficiency and fuel consumption, and much more. 
Materials and Methods
The materials used for this lab included the textbook and several online tutorials which gave general instructions for using MATLAB. Additionally, a computer with MATLAB software and a word-processing application was used. The methods used for this lab generally included using programming. One required simple multiplication of two vectors, whereas another required some conversions, multiplications, and using correct significant figures. Furthermore, every trial and error of different codes allowed for a better understanding of how to approach each problem. 
Results
For part 1, the result was a simple function that took any two numbers and multiplied them together. This led to using any numbers, in this case 5 and 6, which ended with a result of 30. For part 2, the resulting matrix was [320;512;200]. Moreover, the results for the plots in parts 3, 4 and 5 can be seen in the appendix. Furthermore, in part 4, the average fuel efficiency was 27.3 MPG and the average fuel consumption was 8.62 L/100 km. Finally, in part 5, the number of iterations was 55. 
Discussion
Part 1 required to write a simple function that took two numbers as inputs and then outputted their product. Each following part required a new code, such as taking the square, then having a piecewise function, then doing conversions, and finally making a custom code with specific requirements. Specifically, part 4 required several matrices to be produced along with some averages, which MATLAB was able to do very easily. The number was significant digits was also selected. MATLAB allowed for very complex problems to be done in a short amount of time. For example, in part 5, the code had two requirements, which resulted in a large number of values. MATLAB was the most practical way, as it produced results instantly.  The advantage of using script files over functions is that you can easily edit a script file if you need to, for whatever reason. For example, if you want to change a value or you entered something incorrect, script files can be simply edited and can be run again. The advantage of a function is that after setting a function, you can call the function and set different values in the command without needing to update the script. 
Conclusions
Each part was a slightly more complicated version of the previous. Part 1 required a code for multiplying two scalars and part 2 required multiplication of the first scalar with the square of the second. Part 3 was slightly more complex, requiring a mode to find a plot of a piecewise function, whereas part 4 required several long calculations which MATLAB solved instantly. Furthermore, part 5 required making a specific code that had two unique requirements. It was found that the average fuel efficiency and fuel consumption were 27.3 MPG and 8.62 L/100 km, respectively. Finally, the advantage of script was that it could easily be edited, whereas the advantage of function was that you could call the function using different values each time in command line instead of editing the script each time. 
APPENDIces- Figures and Tables

	function output=g(x,y)
%This function multiplies x and y together
%Be sure that x and y have the same size.
a = x.*y;
output = a;
	>> g(5,6)

ans =

    30


Figure 1: MATLAB code for multiplying two scalars and example usage


	function [C] = times(x,y)
% Multiplies matrices x and y
% together
 
x = [5;8;8]
y = [8;8;5]
C = x.*y.^2;
end


	>> C

x =

     5
     8
     8


y =

     8
     8
     5


ans =

   320
   512
   200


Figure 2: MATLAB code for times function using two matrices







	function y = piecewise (x)
if x >= 9
    y = 1.5*(sqrt(4*x))+10;
elseif 0 <= x && x <= 9
    y = 38/(11-x);
else
    y = (38/11) + x*sin(x^2)
end
	>> x = -10 : 0.1 : 15;
>> for ix = 1 : length(x)
y(ix) = piecewise(x(ix));
end


>> plot(x,y)


Figure 3: MATLAB code for piecewise function on interval -10 ≤ x < 15
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	Month = [1;2;3;4;5;6]
Distance = [2545;2305;1951;2853;1984;2553]
Fuel = [216;204;172;230;185;209]
 
Miles = convlength([2545;2305;1951;2853;1984;2553],'km','mi')
% This function converts the km to miles.
 
Gallons = Fuel./3.785
% Divides fuel in L by # of L in a gallon.
 % vpa allows to choose # of sig. digits

FuelEfficiency = vpa(Miles./Gallons,3)
% Calculates MPG by dividing miles travelled
% with number of gallons of fuel used.
 
FuelConsumption = vpa((Fuel.*100)./Distance,3)
% Calculates L/100 km by dividing fuel used
% with distance travelled, and multiply by 100.
 
Efficiency.avg = mean2(FuelEfficiency)
% This function finds the mean 
% of all the values for fuel efficiency.
 
Consumption.avg = mean2(FuelConsumption)
% This function finds the mean 
% of all the values for fuel consumption.
 
plot(Month,FuelConsumption)
 
fprintf('%8.0f %8.0f %8.0f %8.0f %8.0f\n', [Month,Distance,Fuel,FuelEfficiency,FuelConsumption]')
% This gives the matrices side by side
% and .0f selects # of decimal places.
% ' gives the transpose.

	Miles =

   1.0e+03 *

    1.5814
    1.4323
    1.2123
    1.7728
    1.2328
    1.5864


Gallons =

   57.0674
   53.8970
   45.4425
   60.7662
   48.8771
   55.2180

Efficiency = 

    avg: 27.3479


Consumption = 

    avg: 8.6210

       1     2545      216       28        8
       2     2305      204       27        9
       3     1951      172       27        9
       4     2853      230       29        8
       5     1984      185       25        9
       6     2553      209       29        8



Figure 4: MATLAB code for converting km to miles, liters to gallons, finding fuel efficiency, finding fuel consumption, and averages of efficiency and consumption
	Month
	Distance (km)
	Fuel (L)
	MPG (Fuel Efficiency)
	L/100 km (Fuel Consumption)

	1
	2545
	216
	28
	8

	2
	2305
	204
	27
	9

	3
	1951
	172
	27
	9

	4
	2853
	230
	29
	8

	5
	1984
	185
	25
	9

	6
	2553
	209
	29
	8




The average fuel efficiency is 27.3 MPG.
The average fuel consumption is 8.62 L/100 km.
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	x = input('Choose positive integer')
k = 0;
while x > 1
if rem(x,2) == 0
    x = x/2
else
    x = 3*x + 1
k = k + 1
% The value of k is the number of iterations.
end
end



Figure 5: MATLAB program that asks for input number (student number) iterates a specific process, while counting number of iterations
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