Introduction
The purpose of this report was to utilize the computational power of Matlab to solve complex linear problems, and also to learn the different techniques that are necessary while using the software.
Materials and Methods
The materials used for this lab  were Microsoft Word, basic writing material, and the Matlab software. The questions were briefly worked out  or simply set  up on paper prior to computing the final answer. After this was done, the correct syntax was found online using the Matlab website for reference, and the code was written. Comments were entered in as the code was entered to insure that the code was clear if it needed to be revised. After the code was debugged and the answers to each question were completed, the final code and respective output of each code was place in the appendix of the report. 
Results
In part one, question three had several parts that were computed using Matlab. These results can be viewed in Table 1. The calculations computing the dot product of matrix L and H, and the calculation computing the transpose of J minus matrix K outputted errors because the dimensions of matrices were not correct. For question two, it was discovered that the HMCS Panda did not successfully complete it’s trip back to the origin. The displacement vector can be viewed in Table 2 – along with all of the calculations completed. It was also calculated that the ship also travelled a total of 65.37km during its trip. The graph for question three of part one can be found in Table 3. This graph was created by using the ezplot function, an easy way to plot a smooth graph. Question one of part two was done using similar calculations to those carried out in question one of part one – they can be viewed in Table 4. The final step was not able to be completed because of a different of dimensions in the matrices. For question 2 of part 2, the original vector x was computed to be [ 0.5223;  0.2962; -0.1178] – see Table 5. The question involving the traffic circle could not be computed. The pseud inverse did not satisfy the matrix equation, therefore it was determined that the problem could not be solved . For question 4 in part two, it was found that the amount of anthracite used was 4.22 tons,  and the amount of bituminous used was 1.64 tons, the code for this problem can be followed in Table 7. For question 5 of part 2, the current for i1 was 2.7350,  3.0550 for i2, and 1.1950 for i3. All of these currents were flowing counterclockwise due to their negative nature. The diagram for the problem is Figure 1, and the code can be viewed in Table 8. For the final question, c was calculated to be equal to 760, and E was found to be 241.92 – once again, the calculations can be found in the appendix in Table 9.
Discussion
The benefits of Matlab greatly outweigh the downsides to the software, this is mostly because of the pure computation power of it. Matlab is capable of computing massive linear systems, graphing complex functions, and many other mathematical operations in a matter of seconds – these types of calculations would require many hours of work pre-Matlab days. The only real downside to the software is that if the user does not understand the mathematical concepts behind the code, they can very easily be incorrect. This can become a serious issue in the engineering field due to the fact that this could put people’s lives in danger. 
Conclusions
In conclusion, this lab helped demonstrate the power of the Matlab software. It can tackled many different types of programs with only a few lines of code, making it a obvious choice by engineers everywhere. 

APPENDIces- Figures and Tables
Table 1 – 1.1
	
%Initializing Variables
H = [8;5;-6];
I = [0;1;-4];
J = [8, 4, -7];
K = [6;4;0;1];
L = [10;7];
p = 0.32;
q = 2.45;
r = -0.4;
 
%-- 1. (a)
    A = dot(H,I);
        disp(A)
 
%-- 1. (b)
    B = p*K;
        disp(B)
        
%-- 1. (c)
    C = dot(L,H);
        disp(C)
        
%-- 1. (d)
    D = transpose(J) - K;
        disp(D)
    
 
 


	>> Untitled
    29

    1.9200
    1.2800
         0
    0.3200

Error using dot (line 34)
A and B must be same size.

Error in Untitled (line 20)
    C = dot(L,H);
 





Table 2 – 1.2

	%Initializing Variables
 
A = [1,10];
B = [8,2];
C = [8,-20];
D = [-13,7];
E = [4,10];
 
%Adding up components of distance travelled
 
F = A + B + C + D + E;
 
%Formatting plot and displaying
plot(F)
    axis([0 20 -10 15]);
        xlabel('Distance travelled east (km)');
        ylabel('Distance travelled north (km)');
        title('Sum of distances travelled by HMCS Panda');
 
%Finding total distanced travelled
X = norm(A) + norm(B) + norm(C) + norm(D) + norm(E);
txt = 'The total distance: ';
disp(txt)
disp(X)
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The total distance: 
   65.3719




Table 3 – 1.3

	%Plotting with ezplot

syms x

ezplot(sin(x^2) + (10 + 4*x + x^2)/(7 + 2*x^2), [-2, 2])

xlabel('X axis');
ylabel('Y axis');
title('Plot of function    1.3 - Evan Smal');
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Table 4 – 2.1

	%Initializing matrices/variables
 
F = [3,9;7,-2;3,0;6,8;9,6;5,2]
G = [-9,4,8,5,-1,2;7,-1,-2,9,3,3]
Q = [2,-7,2;1,0,6;-5,3,5];
U = [1,0;0,1];
r = -0.4;
H = [8;5;-6];
q = 2.45;
p = 0.32;
 
%Part A
a = F*G;
disp('Part A = ')
a*r
 
%Part B
b = transpose(G);
 
disp('W = ')
W = F - b
 
 
%Part C
 
%Initializing vector for indices
x = [1;2;3;4;5;6];
sort(W);
 
plot(x,W)
 
%Part D
disp('Part D -') 
U*G
 
%Part E
disp('Part E -')
F*U
 
%Part F
disp('Part F -')
Q*H
 
%Part G
%Start by initializing 
v = transpose(F);
t = q*Q;
u = p*v;
%now computing t + u
disp('Part G -')
t + u

	[image: C:\Users\Evan\Desktop\lab6 -3.jpg]

Part A = 
ans =

  -14.4000   -1.2000   -2.4000  -38.4000   -9.6000  -13.2000
   30.8000  -12.0000  -24.0000   -6.8000    5.2000   -3.2000
   10.8000   -4.8000   -9.6000   -6.0000    1.2000   -2.4000
   -0.8000   -6.4000  -12.8000  -40.8000   -7.2000  -14.4000
   15.6000  -12.0000  -24.0000  -39.6000   -3.6000  -14.4000
   12.4000   -7.2000  -14.4000  -17.2000   -0.4000   -6.4000

W =

    12     2
     3    -1
    -5     2
     1    -1
    10     3
     3    -1

Part D -
ans =

    -9     4     8     5    -1     2
     7    -1    -2     9     3     3

Part E -
ans =

     3     9
     7    -2
     3     0
     6     8
     9     6
     5     2

Part F -
ans =

   -31
   -28
   -55
Part G -
Error using  + 
Matrix dimensions must agree.

Error in Untitled (line 51)
t + u


Table 5 – 2.2

	%Initializing the matrices 

A = [9,3,5;1,4,6;2,7,1];
B = [5;1;3];
 
linsolve(A,B)

	ans =

    0.5223
    0.2962
   -0.1178

>>



Table 6 – 2.3

	%Initializing the matrices
A = [1,-1,0,0,0,0;0,1,-1,0,0,0;0,0,1,-1,0,0;0,0,0,1,-1,0;0,0,0,0,1,-1;-1,0,0,0,0,1];
C = [75;-60;105;-120;65;-65];
 linsolve(A,C)
 
 %cannot solve so we use pseudoinverse func
 D = pinv(A,C)
 
 %testing Ax - c = 0
 
 A - D 

	Warning: Matrix is singular to working precision. 
> In Untitled at 4 

ans =

   NaN
   NaN
   NaN
   NaN
   NaN
   NaN


D =

    0.2500   -0.0833   -0.0833    0.0833    0.0833   -0.2500
   -0.2500    0.2500   -0.0833   -0.0833    0.0833    0.0833
    0.0833   -0.2500    0.2500   -0.0833   -0.0833    0.0833
    0.0833    0.0833   -0.2500    0.2500   -0.0833   -0.0833
   -0.0833    0.0833    0.0833   -0.2500    0.2500   -0.0833
   -0.0833   -0.0833    0.0833    0.0833   -0.2500    0.2500


ans =

    0.7500   -0.9167    0.0833   -0.0833   -0.0833    0.2500
    0.2500    0.7500   -0.9167    0.0833   -0.0833   -0.0833
   -0.0833    0.2500    0.7500   -0.9167    0.0833   -0.0833
   -0.0833   -0.0833    0.2500    0.7500   -0.9167    0.0833
    0.0833   -0.0833   -0.0833    0.2500    0.7500   -0.9167
   -0.9167    0.0833   -0.0833   -0.0833    0.2500    0.7500



Table 7 – 2.4

	%Creating Matrices -- Col1 is A, Col2 is B
 
T = [26600000,30200000;3100,6400;240,340]
b = [162000000;23618;1566];
 
linsolve(T,b)

	T =

    26600000    30200000
        3100        6400
         240         340


ans =

    4.2227
    1.6449


 
Table 8 – 2.5

	%Setting up equations 
 
A = [11,-6,-5;-6,7,-1;-5,-1,14;];
B = [-5.78;-3.78;0];
 
%SOLVING - negative numbers imply counterclockwise current
linsolve(A,B)

	ans =

   -2.7350
   -3.0550
   -1.1950





Table 9 – 2.6

	%Setting up student number matrix
A = [1,0,0;9,2,5;7,7,8];
b = [5,6,3];
 
%Calculating c = b*A*transpose(b)
 
c = b*A*transpose(b)
 
%Reporting E = c/pi
format bank;
E = c/pi

	
c =
   760

E =
        241.92
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