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Introduction	
There a various amount of programming languages available today each with their individual advantages and disadvantages. Many of these languages however share the ability to be used for general purpose programming. MatLab in addition to its matrix manipulation capabilities can be used for general purpose programming. In this lab we will be exploring these capabilities through a series a problem sets each using different features of the language with the goal of asserting that the language can be used for general purpose programming. 
Materials and Methods
 Using MatLab Software features were investigated by solving problem sets. 
Results
 In the first problem a function was written which yielded the product of two numbers when called with two parameters (integers). The second set built on this principle by multiplying one vectors elements by the square of the other vector (element wise multiplication. This yielded a vertical column of elements (vector) providing that the vectors used as parameters were the same size. The third Exercise outputted a graph with the corresponding definition of the piecewise function. In the fourth question it was determined that the average fuel efficiency was 27.8 and the average fuel consumption was 8.44 L/100 km. In the last problem it took 169 iterations to get to one using the 101014324. 
Discussion
The problems 1,2 and 4 reveal that a variety of data types can be passed through parameters both matrices and scalars could be passed through meaning they can both be manipulated in the function body allowing for more dynamic approach for to solve a given problem. The third and fifth exercise illustrates that simple control structures such as the loop or conditional statement that allows us to repeat a small segment of code as much as needed or allowing the program to made decisions based on the given data through the evaluation of conditional statement. This allows the program to be more dynamic, automated and a more effective computational tool. Script files are just a series of statements saved to a file which can be ran from the command window. Functions can take parameters, either user defined or other programs, and process them in the body of the function. This makes functions much more dynamic by adjusting to various sets of data whereas scripts can only work within the workspace. 
Conclusions
 
This report has investigated the some programming capabilities in MatLab and it can be determined that the availability of its control structure, and the ability to package statements into smaller components, function, give the language the necessary  flexibility and functionality needed for a general purpose programming language. 
Appendices- Figures and Tables
Figure 1: Solution and Output of Question 1
	function a = multiply(x,y)
%multiplies two values 
a = x*y
	>> multiply(2,6)
a =
    12



Figure 2: Solution and Output of Question 2
	function a=vmultiply(x,y)
%checks if vectors are the same length 
if length(x) ~= length(y)
    disp('vectors are not the same length'); 
   %exits function; 
    return; 
%checks if matrix has more than one column 
elseif length(x(1,:)) >1
   % takes transpose  matrices x and y; 
    x = x';
    y = y';
end 
[bookmark: __DdeLink__639_180187155]%multiplies each element of one vector by square of the other vector
a=x.*(y.^2) 
	>> x = [1,2,3,4];
>> y = [5,6,7,8]; 
>> vmultiply(x,y)
a =
    25
    72
   147
   256
>> x = [1;2;3;4];
>> y = [5;6;7;8];
>> vmultiply(x,y)
a =
    25
    72
   147
   256
>>x = [1]
>>y = [1,2] 
>> vmultiply(x,y); 
>> vectors are not the same size




Figure 3: Solution and Output of Question 3
	
%holds x coordinates -40 to 30
a =  -40:1:30;
%array hold y coordinates 
b = 0:70; 
%loops for 70 iterations
for i = 1:1:70
    %checks if array at index i is greater than 9
    if a(i)>9
        %assigns new value to array b be at index i
        b(i) = 1.5*sqrt(4*(a(i))) +10; 
     % checks if array at index i is greater than or equal to zero and
     % less than or equal o 9
    elseif a(i) >= 0  && a(i)<= 9
        %assigns new value to array b be at index i
        b(i) = 38/(11-a(i)); 
    else 
        %assigns new value to array b be at index i
        b(i) = 38/11 + sin(a(i)); 
    end 
end 
plot(a,b); 
xlabel('x'); 
ylabel('y');
title('My Name’);





Figure 4: Plot of Question 3
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Figure 5: Solution  and Output of Question 4
	function efficiency(distance,fuel) 
%calculates fuel efficiency for each month
%stores conversion factor for litres per km to miles per gallon
imperial_conversion = 3.785/1.61 
fuel_efficiency= (distance./fuel).*imperial_conversion; 
%takes average of fuel efficiency 
average_fuel_efficiency=sum(fuel_efficiency)/6; 
%stores and calculates fuel consumption
fuel_consumption = (1./(distance./fuel))./100; 
%stores average fuel consumption 
average_fuel_consumption = sum(fuel_consumption)/6; 
%conversion factor from miles per gallon to km per 100 litres
%calculates fuel efficiency in miles per gallon 
month = [1;2;3;4;5;6]; 
%generates tables
 T = table(month, distance,fuel,fuel_efficiency,fuel_consumption) 
%prints average fuel efficiency 
fprintf('the average fuel efficiency is %8.3f MPG \n', average_fuel_efficiency); 
%prints out average fuel consumption
fprintf('the average fuel consumption is %8.3f L/100 km \n',(average_fuel_consumption)); 
plot(month, fuel_consumption); 
xlabel('month'); 
ylabel('fuel consumption'); 
[bookmark: _GoBack]title('My Name'); 



	>> distance =[2545; 2305; 1951; 2853; 1984; 2553];
>> fuel = [216; 204; 162; 234; 171; 209];
>> efficiency(distance, fuel)
imperial_conversion =
    2.3509
    month    distance    fuel    fuel_efficiency    fuel_consumption
    _____    ________    ____    _______________    ________________

    1        2545        216       27.7             8.4872          
    2        2305        204     26.563             8.8503          
    3        1951        162     28.313             8.3034          
    4        2853        234     28.663             8.2019          
    5        1984        171     27.276              8.619          
    6        2553        209     28.717             8.1864          

the average fuel efficiency is   27.9 MPG 
the average fuel consumption is    8.44 L/100 km 



Figure 6: Plot of Question 5 (Fuel efficiency vs month)
[image: ]










Figure 7: Question 5 Solution and Output
	a =0; 
iterations =0; 
%takes input from user
i = input('enter number: '); 
a=i; 
%checks if number is equal to 1
while (i ~= 1)
    iterations = iterations + 1; 
    %checks if number is odd
    if(rem(i,2) ~=0)
        i=i*3+1;
        %appends new value to array
        a = [a, i];
        %checks if number is even
    elseif rem(i,2) ==0 
        i =i/2; 
        %appends new value to array
        a = [a, i]; 
end   
end 
%prints number iteration in while loop
fprintf('iterations: %8.0f \n', iterations); 
%reverses  the series in array
a= fliplr(a); 
plot(log10(a));  
xlabel('reverse order (index) in sequence'); 
ylabel('logarithm of  sequence in reverse order'); 
title(‘My Name’); 
	enter number: 101014324
iterations: 169 




Figure 8: Plot of Question 5 
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