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Introduction
The purpose of this lab is to use the computer program MATLAB to compute and graph complicated applicable engineering problems.
Materials and Methods
These problems will be solved with the help of the textbook and by using special tools such as while-loops, if and else(if) statements, tables, functions, vectors and other features found on the MATLAB program.
Results & Discussion
With the help of the MATLAB features these computations could easily be done and any information for further analysis purposes could be extrapolated with ease either by looking at the graphs or inserting values. The function in part one was determined and checked with two examples (Figure 1). The tables in part two were created using the ‘disp’ tool and any error was created before display using if-else(if) statements (Figure 2). Part three was also computed using if-else(if) statements to ensure a specific function was plotted only if the x values laid in a specified interval within the overall limit (Figure 3&4). In part 4, it was found that using the fscriptf function was easier to create a table with the given values and the determined values that were solved using vectors and equations. It was determined that the average fuel consumption was 8.44 L/100 Km and the average fuel efficiency was 27.9 MPG (Figure 5). A graph was also used to show the fuel consumption vs. month (Figure 6). A practical engineering question in part 5 required the use of several equations in order to compute the distance a piston would travel relative to two separate angles. Without the help of MATLAB this graph would have taken a much longer time to accurately draw out. The results are shown in figure 8.
Finally, part 6 required the use of Boolean logic to compute if/else statements based on whether the number was odd or even. The goal was to get a student’s number (x) down to one using (x*3 +1) if the number was odd and (x/2) if it was even. The number of iterations was shown to be 276 and a graph was created to illustrate the values given at each iteration and the general trend of the graph.
Conclusions
To conclude, with the help of MATLAB many complex problems were solved in a relatively shorter time using special features on the program such as ‘disp’ & ‘fscriptf’ to create tables, quick and accurate graphing, while loops, if-else(if) statements and many more.
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                                                               APPENDIces- Figures and Tables
	Input
	Output

	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;

	Ex.>> g(2,2)

ans =

     4

>> g(3,3)

ans =

     9



Part 1:
Figure 1: Recreating example 30.6 from the textbook.




PART 2:
	Input
	Output

	x= input ('Type the vector x: ');
y= input ('Type the vector y: ');
a=size(x);
b=size(y);
c=length(x);
d=length(y);
if c~=d
    disp('Error: Vectors Are Not The Same Lengths');
elseif a(1,2)==1 && b(1,2)==1;
    a=x.*(y.^2);
    disp('     x     y    xy^2');
    A(:,1)=x;
    A(:,2)=y;
    A(:,3)=a;
    disp(A);
elseif a(1,2)==1 && b(1,2)~=1;
    e=y';
    a=x.*(e.^2);
    disp('     x     y    xy^2');
    A(:,1)=x;
    A(:,2)=e;
    A(:,3)=a;
    disp(A);
elseif a(1,2)~=1 && b(1,2)==1;
    f=x';
    a=f.*(y.^2);
    disp('     x     y    xy^2');
    A(:,1)=f;
    A(:,2)=y;
    A(:,3)=a;
    disp(A);
else a(1,2)~=1 && b(1,2)~=1;
    g=x';
    h=y';
    a=g.*(h.^2);
    disp('     x     y    xy^2');
    A(:,1)=g;
    A(:,2)=h;
    A(:,3)=a;
    disp(A);
end

	






First case:

Type the vector x: [1 2 3]
Type the vector y: [3 2 1]
     x     y    xy^2
     1     3     9
     2     2     8
     3     1     3

Second case:

Type the vector x: [1 2 3]
Type the vector y: [3;2;1]
     x     y    xy^2
     1     3     9
     2     2     8
     3     1     3

Third case:

Type the vector x: [1;2;3]
Type the vector y: [3;2;1]
     x     y    xy^2
     1     3     9
     2     2     8
     3     1     3

Fourth case:

Type the vector x: [1;2;3]
Type the vector y: [3 2 1]
     x     y    xy^2
     1     3     9
     2     2     8
     3     1     3



Figure 2: Creating if – else(if) statements to the modified equation from part 1 to ensure any error is corrected so calculations can be computed and displayed in vector form.





PART 3:
	Input

	x=(-40:0.001:30);
%Defining the limits of x of which the piecewise function will be
%graphed.
for i=1:length(x)
    if x(i)<0
        y(i)=(38/11)+x(i)*sin(x(i));
        %The equation of y is determined by this interval of x.
    elseif 0<=x(i)  &&  x(i)<=9;
        y(i)=(38/11-x(i));
        %The equation of y is determined by this interval of x.
    else 9<=x(i);
        y(i)=1.5*sqrt(4*x(i))+10;
        %The equation of y is determined by this interval of x.
    end
end
plot(x,y)
%Plotting the piecewise function on the defined limits of x.



Figure 3: Using if-else(if) statements to define a piecewise functions limits on a x interval.
[image: C:\Users\kareemhaddad\Documents\MATLAB\piecewise.png]

Figure 4: The plotted piecewise function on the interval: -40≤x≤30.

PART 4:
	Input

	function output = Fuel(l,km)
%This function determines fuel consumption/100 km.
%Fuel consumption/100 km is determined by dividing the fuel consumed by the
%distance travelled * 100/100.
a=[1;2;3;4;5;6];
km=[2545;2305;1951;2853;1984;2553];
l=[216;204;162;234;171;209];
b=l./km *100;
miles=km./1.61;
gal=l./3.785;
MPG=miles./gal;
disp(' month    Distance(Km)    Fuel(L)       MPG       L/100 Km')
fprintf('   %0.0f          %0.0f          %0.0f         %0.1f      %0.2f\n',a(1,:),km(1,:),l(1,:),MPG(1,:),b(1,:))
fprintf('   %0.0f          %0.0f          %0.0f         %0.1f      %0.2f\n',a(2,:),km(2,:),l(2,:),MPG(2,:),b(2,:))
fprintf('   %0.0f          %0.0f          %0.0f         %0.1f      %0.2f\n',a(3,:),km(3,:),l(3,:),MPG(3,:),b(3,:))
fprintf('   %0.0f          %0.0f          %0.0f         %0.1f      %0.2f\n',a(4,:),km(4,:),l(4,:),MPG(4,:),b(4,:))
fprintf('   %0.0f          %0.0f          %0.0f         %0.1f      %0.2f\n',a(5,:),km(5,:),l(5,:),MPG(5,:),b(5,:))
fprintf('   %0.0f          %0.0f          %0.0f         %0.1f      %0.2f\n',a(6,:),km(6,:),l(6,:),MPG(6,:),b(6,:))
disp('Avg Fuel Consumption      Avg Fuel Efficiency')
fprintf('     %0.2f                          %0.1f\n',((b(1,:)+b(2,:)+b(3,:)+b(4,:)+b(5,:)+b(6,:))/6),(MPG(1,:)+MPG(2,:)+MPG(3,:)+MPG(4,:)+MPG(5,:)+MPG(6,:))/6)
end


	Output

	month    Distance(Km)    Fuel(L)       MPG       L/100 Km
   1          2545          216         27.7      8.49
   2          2305          204         26.6      8.85
   3          1951          162         28.3      8.30
   4          2853          234         28.7      8.20
   5          1984          171         27.3      8.62
   6          2553          209         28.7      8.19

Avg Fuel Consumption      Avg Fuel Efficiency
     8.44                          27.9



Figure 5: Using code to create the table with the values inserted in columns.


[image: ]
Figure 6: Plotting a Fuel consumption vs. month graph.
Part 5:
	Input

	function output = dis(LcosB,lcosA)
%This function determines the distance travelled by the piston.
%The distance travelled by the piston (in cm) is determined by the addition
%of two lengths multiplied by their respective interior angle.
L=41.148;
l=15.24;
A=(0:2:180);
S=A*(pi/180);
B=asin((l*sin(A)/L));
C=B*(pi/180);
dis=L*cos(C)+l*cos(S);
end



Figure 7: Typing the equations in code in order to create a graph.
[image: ]
Figure 8: Graph created using code depicting the Distance Travelled by the Piston vs. Angle A.
Part 6:
	Input
	Output

	x= input('Type Kareems student number:   ')
iterations=0
index=1;
while x~=1
    sequence(index)=x
    if rem(x,2)==0
        x=x./2;
    else
        x=x.*3+1
    end
    iterations=iterations+1
    index=index+1
    fprintf('number of interations=%0.0f\n', iterations)
    semilogy(sequence(end:-1:1))
end

	iterations =

   275


index =

   276

number of interations=275


Figure 8: Using while loops to simplify a student number down to 1 with Boolean logic and determining the number of iterations. 



[image: ]
Figure 9: Graph created of all the values given at each iteration.
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Using Boolean Logic to Compute While Loops
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