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Introduction
MATLAB has already proven to be a powerful and useful tool in the area of solving engineering and design problems. The purpose of this lab is dive further into the capabilities of this program and work with more complex problems that require a greater understanding of MATLAB coding. The Lab overall , dealt with creating and manipulating matrices. It also looked at pulling specific information such as an average from those said matrices. The lab also focused on how to use while, for  and if statements. 
Materials and Methods
The problems were analysed to determine which statements and commands were needed to solve the problems listed. After drafting what needed to be done, the variables were defined, the equations were made, and plots/tables were created to display the necessary data. Next, MATLAB computed the results to these problems. Then, the code and the output screen were neatly place in the appendix along with any plots or figures. 
Results and Discussion
Question 1 was used to provide a basic understanding of how the function command is used. It simply showed the product of x and y (Table 1). Question 2 output the appropriate product of x times y squared. It computed this when both vectors were the same size only failing when both vectors where no longer the same size. When the vectors weren’t the same size it displayed the correct error message (Table 2). Question 3, looked at a spring in a vacuum and it’s displacement. It was written resembling a piecewise function and plotted in a graph. Figure 1 shows how the friction from the air dampens the overall movement of the function. Question 4 looked at the fuel efficiency and fuel consumption of a vehicle. The average fuel efficiency was found to be 26.9 MPG and the Table 4’s output shows the corresponding Distance, Fuel, MPG and L/100km for each month. The last question dealt with a while loop to reach the number 1. The amount of iterations needed to reach 1 was counted and displayed on a graph with the reversed series in log base 10. Then the plot was fitted using a quadratic equation and the residuals were also plotted (Figure 3). The equation of the trendline was  and the total number of iterations came to 130. All of the following questions used either function, while, for, if/else statements to solve complex problems.
Conclusions
Overall MATLAB is again shown to be a powerful tool for an engineer and can be applied to almost every problem. With the right understanding of it and the basic use of MATLAB’s coding language, it can be extremely useful. 




APPENDIces- Figures and Tables
Table 1: Question 1
	function [output] = product(x,y)
x = input('Please enter a value for x: ');
y = input('Please enter a value for y: ');
a = x.*y;
fprintf('The product of %.1f and %.1f is %.1f\n', [x,y,a]);
end
	>> f1
Please enter a value for x: 23
Please enter a value for y: 54
The product of 23.0 and 54.0 is 1242.0





Table 2: Question 2
	function [xvector,yvector] = product_xysquared(x,y)
x = input('Please enter a vector for x: ');
y = input('Please enter a vector for y: ');
if iscolumn(x) == 1 
x; else x=x';
end
if iscolumn(y) == 1
y; else y=y';
end
if size(x) == size(y) 
x;
y;
a = x.*(y.^2);
disp(' x y xyy')
disp([x,y,a]) 
else
disp 'Error: Vectors are not the same size'
end
end
	>> g4 (Both Horizontal)
Please enter a vector for x: [9 5 4]
Please enter a vector for y: [1 7 6]
x y xyy
     9     1     9
     5     7   245
     4     6   144
 
>> g4 (Both Vertical)
Please enter a vector for x: [9;5;4]
Please enter a vector for y: [1;7;6]
x y xyy
     9     1     9
     5     7   245
     4     6   144
 
>> g4 (Not the Same Size Vector)
Please enter a vector for x: [9;5;4;4]
Please enter a vector for y: [1;7;6]
Error: Vectors are not the same size



Table 3: Question 3
	lastdigit = 9; 
secondlast = 7;
t = linspace (-2,20,1000);
for i = 1:length(t) 
if t(i)<0
displacement(i) = -lastdigit;
elseif t(i)>=0 && t(i)<10
displacement(i) = -lastdigit*cos(secondlast*t(i));
else
displacement(i) = -lastdigit*cos(secondlast*t(i))*exp(-0.1*(t(i)-10));
end
end
plot(t,displacement)
xlabel ('Time (seconds)')
ylabel ('Spring Displacement')
title ('Taha Tariq 101065954 - Spring Displacement in a Vacuum Over Time')
xlim([-3,21]);





Figure 1: Question 3 Output 
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Table 4: Question 4
	function [MPG, Lper100km] = f3 (m,d,f)
MPG =(d./1.61)./(f./3.785);
Lper100km = (f./d)*100;
 
table = ([m' d' f' MPG' Lper100km']);
disp('Month, Distance(km), Fuel(L), MPG, Lper100km')
fprintf(' %2.0f\t %4.0f\t %3.0f %3.1f %3.2f\n', ['table'])
fprintf('The average fuel efficiency is %3.1f MPG.\n', mean(MPG))
plot (m,Lper100km)








	>> f3([1 2 3 4 5 6 ],[2445 2485 2115 2733 2084 2539],[210 234 172 220 206 219])
Month, Distance(km), Fuel(L), MPG, Lper100km
  1                 2445            210     27.4         8.59
  2                 2485            234     25.0         9.42
  3                 2115            172     28.9         8.13
  4                 2733            220     29.2         8.05
  5                 2084            206     23.8         9.88
  6                 2539            219     27.3         8.63
The average fuel efficiency is 26.9 MPG.
 
ans =
 
   27.3716   24.9661   28.9083   29.2050   23.7832   27.2558







Figure 2: Question 4 Output 
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Table 5: Question 5
	n = input ('student ID number')
i = 0;
while n>1 
    if mod(n,2) == 0    
    n = n/2;
    else n = n.*3+1;
    end
    i=i+1;    
    a(i) = n;
end
b=a';
c = flipud(b);
plot(1:i, log10(c))
x=i;
fprintf('the number of iterations = %d\n',x)
	>> f4
student ID number101065954
 
n =
 
   101065954
 
the number of iterations = 130





Figure 3: Question 5 Output 
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