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Introduction
This Laboratory was aimed at practice and understanding basic operations occurring with MATLAB, whereby we were tasked with finding solutions to Linear Systems. The laboratory is primarily focused on manipulation of matrices using MATLAB. 
Materials and Methods
The Materials used for this Laboratory were MATLAB, INTELLICAD and MICROSOFT WORD.
Results
For some of the assigned problems, MATLAB was not able to carry out the desired operations due to various reasons which are listed below: 
PART 1, Question 1c and d – The required operations defied the rules of matrix multiplication and addition thereby resulting in error as feedback from MATLAB.
PART 2, Question 3 – The required solution cannot be inferred by ‘normal’ matrix operations, whereby using the inverse of the given matrix A or using the code “A\b” to solve the equation result in error statements because of the nature of the matrix A, as it has no ‘real’ solution, due to the fact that all the rows of the matrix result into an equation with two unknown variables. This is why only the pseudoinverse function will give a result for the solution column, although it is not a ‘real’ solution.
Discussion
Advantages
It specializes in matrix operations and very handy when computing large matrices
It is time efficient and fast
It is comprehensive

Disadvantages
It requires a high learning curve in order to properly drive the software
It uses high amount of memory
It is not cost effective 
Conclusions
All the required tasks for this laboratory were performed and their resulting errors fully understood for those pertaining to the issue. I can now correctly perform basic operations on MATLAB and understand the processes happening in the software.




APPENDIces- Figures and Tables
[bookmark: _GoBack]PART 1
QUESTION 1
	>> 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;

	>> dot(H, I)
ans =  
       29.00
>> p*K
ans =
          1.92
          1.28
             0
         -0.32

>> dot(L, H)
Error using dot (line 33)
A and B must be same size.
 
>> J' - K
Error using  - 
Matrix dimensions must agree.




QUESTION 2
	>> distance1 = [1; 10];
>> distance2 = [8; 2];
>> distance3 = [8; -20];
>> distance4 = [-13; 7];
>> distance5 = [4; 10];
>> origin = [0;0];
>> dm = [origin, distance1, distance2, distance3, distance4, distance5];
>> xvals = dm(1,:);
>> yvals = dm(2,:);
>> plot(cumsum(xvals), cumsum(yvals))
[image: ]ITSEMISAN AFINOTAN - 

>> norm(distance1);
>> norm(distance2);
>> norm(distance3);
>> norm(distance4);
>> norm(distance5);
>> sum(norm(distance1)+norm(distance2)+norm(distance3)+norm(distance4)+norm(distance5))
ans =
   65.3719




QUESTION 3
	>> y = @(x) ((sin(x^2)) + ((10 + (4*x) + (x.^2))/(7 + 2*(x.^2))))
y = 
    @(x)((sin(x^2))+((10+(4*x)+(x.^2))/(7+2*(x.^2))))
>> figure();
>> fplot(y, [-2 2]);
>> grid on;
>> title('Itsemisan Afinotan- Question 2');
>> xlabel('X');
[image: ]>> ylabel('Y');




PART 2
QUESTION 1
	>> 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]
>> F*G
ans =
    36     3     6    96    24    33
   -77    30    60    17   -13     8
   -27    12    24    15    -3     6
     2    16    32   102    18    36
   -39    30    60    99     9    36
   -31    18    36    43     1    16

>> FG = F*G;
>> r*FG
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
>> G'
ans =
    -9     7
     4    -1
     8    -2
     5     9
    -1     3
     2     3

>> W = F - G'

W =
    12     2
     3    -1
    -5     2
     1    -1
    10     3
     3    -1

>> xindeces = [1, 2, 3, 4, 5, 6]';
>> Ws = sort(W);
[image: ]>> plot([xindeces], Ws)

>> U*G
ans =
    -9     4     8     5    -1     2
     7    -1    -2     9     3     3

>> F*U
ans =
     3     9
     7    -2
     3     0
     6     8
     9     6
     5     2

>> Q*H
ans =
   -31
   -28
   -55

>> (q*G) + (p*F')
ans =
  -21.0900   12.0400   20.5600   14.1700    0.4300    6.5000
   20.0300   -3.0900   -4.9000   24.6100    9.2700    7.9900




QUESTION 2
	>>A = [9, 3, 5; 1, 4, 6; 2, 7, 1]
A =
     9     3     5
     1     4     6
     2     7     1

>> b = [5; 1; 3]
b =
     5
     1
     3
>>x = A^-1*b
x =
    0.5223
    0.2962
   -0.1178




QUESTION 3
	>>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]
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

>> b = [75; -60; 105; -120; 65; -65]
b =
    75
   -60
   105
  -120
    65
   -65

>> A^-1*b
Warning: Matrix is singular to working precision. 
> In matlab.internal.math.mpower.viaMtimes (line 35) 

>> A\b
Warning: Matrix is singular to working precision. 

>>pinv(A)*b

ans =
   45.8333
  -29.1667
   30.8333
  -74.1667
   45.8333
  -19.1667
%Check: 
>>A*(pinv(A)*b) - b
ans =
   1.0e-13 *

    0.2842
    0.1421
    0.1421
   -0.2842
   -0.1421
   -0.1421




QUESTION 5
	>>R = [11, -6, -5; -6, 7, -1; -5, -1, 14]
>> V = [-5.58; -3.58; 0]
>> i = R^-1*V
	R =
    11    -6    -5
    -6     7    -1
    -5    -1    14
V =
   -5.5800
   -3.5800
         0
i =
   -2.6216
   -2.9221
   -1.1450

	[image: ../Desktop/ECOR/LAB%207/Capture.PNG]



QUESTION 6
	>>A = [1, 0, 1; 0, 0, 9; 2, 5, 8]
>> b = [5, 6, 3]
>> c = b*A*b'
>> E = c/pi
>> format bank 
>> E

	A =
     1     0     1
     0     0     9
     2     5     8
b =
     5     6     3
c =
   394
E =
  125.4141
E =
        125.41
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