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Introduction
Previous labs dealt with solving and managing unstructured data and now this lab focuses on structured data. This laboratory familiarizes one with MATLAB. MATLAB is short form for MATrix LABoratory. This is a crucial software tool used by many engineers occasionally used to manage engineering data. The focus of this lab is on systems of linear equations. This software is key for solving equations with infinitely many knowns and unknowns.
Materials and Methods
The first step to using MATLAB was to open an m file and save it for this report. The questions were coded into the script editor and the codes were RUN in the command window. The most important part was getting the logic and the syntax correct in this lab. After the code was run it is copied into this document with code and output.
Results and discussion
The results were calculated the way described above. For question one basic math operations were used with my student number and different outputs were calculated. I learned that putting an apostrophe after a variable means taking the transpose it. This is crucial and occurred only during multiplication. For question two a 9x2 matrix is formed and plotted. In this question I learned the plot(x,y) command. In question three I learned add labels to a graph via code. Question four is more intricate problem where I was tested on using skills learned in MATH 1104 which was to basically make the matrix in reduced row echelon form. Question five is tricky question because the second part took long to understand. In this I learned the constraint functions and reused the augmented matrix and reduced row echelon form. For question six the hard part was using logic and setting up the matrix correctly and forming a check function to see if the question was done properly. The second part of question six was not hard as it was just adding more numbers to the data set and solving for the new unknowns. Question seven was a classic mimic of a typical engineering problem that engineering may encounter, and MATLAB is amazing as it can solve for the current almost instantly. In this question the only new function I learned was “linsolve ( a, b ).” 
Conclusions
MATLAB is a powerful software that can be utilized for solving complicated matrices and linear systems.  MATLAB can also produce graphs. Despite not being able to be able to use all the neat functions of MATLAB, it offers a variety of function ranging from things needed for aerospace engineers to bioinformatics for biomedical engineers and many more. Some disadvantages are that MATLAB is moderately syntax heavy and it expects for one to have the necessary knowledge to use the functions. All in all, the software is a great learning experience and an amazing tool for engineers to utilize while problem solving unique engineering problems in their respective field.





APPENDIces- Figures and Tables
Table 1: Question One Code and Output
	%Variables:
f= [1 0 1 1 0 9 2 7 7]
b= [7 7 2 9 0 1 1 0 1]
 
% a)
f*f'
 
 
% b)
f*b'
 
% c)
f*b'*f*f'
 
% d)
sum(f)
 
% e)
dot(f,b)
 
% f)
norm(f)
 
% g)
corr(f,b)  
corr(f',b')
 
% h)
length(f)
 
% i)
mean(f)
 
% j)
cumsum(f)
 
% k)
size(f)
 
% l)
size(f,1)
 
% m)
size(f,2)
 
% n)
size(b)
























	
ans =

    36


ans =

        6696


ans =

    28


ans =

    36


ans =

   13.6382


ans =

   NaN   NaN   NaN   NaN   NaN   NaN   NaN   NaN   NaN
   NaN   NaN   NaN   NaN   NaN   NaN   NaN   NaN   NaN
   NaN   NaN   NaN   NaN   NaN   NaN   NaN   NaN   NaN
   NaN   NaN   NaN   NaN   NaN   NaN   NaN   NaN   NaN
   NaN   NaN   NaN   NaN   NaN   NaN   NaN   NaN   NaN
   NaN   NaN   NaN   NaN   NaN   NaN   NaN   NaN   NaN
   NaN   NaN   NaN   NaN   NaN   NaN   NaN   NaN   NaN
   NaN   NaN   NaN   NaN   NaN   NaN   NaN   NaN   NaN
   NaN   NaN   NaN   NaN   NaN   NaN   NaN   NaN   NaN


ans =

   -0.5169


ans =

     9


ans =

    3.1111


ans =

     1     1     2     3     3    12    14    21    28


ans =

     1     9


ans =

     1


ans =

     9


ans =

     1     9



Table 2:  Question Two Code and Output
	% Let us make a 9x2 matrix called U. The first column will be vector f
% tranpose and vector be will be vetor b tranpose.
 
U= [1 7;0 7;1 2;1 9;0 0;9 1;2 1;7 0;7 1]
x= [1;2;3;4;5;6;7;8;9]
figure(1)
plot(x, U)
%vector:
U= [f' b'];
 
 
% a)
U*U';
 
% b)
U'*U;
 
% c)
U.^2;

	
U =

     1     7
     0     7
     1     2
     1     9
     0     0
     9     1
     2     1
     7     0
     7     1


x =

     1
     2
     3
     4
     5
     6
     7
     8
     9

U =

     1     7
     0     7
     1     2
     1     9
     0     0
     9     1
     2     1
     7     0
     7     1

ans =

    50    49    15    64     0    16     9     7    14
    49    49    14    63     0     7     7     0     7
    15    14     5    19     0    11     4     7     9
    64    63    19    82     0    18    11     7    16
     0     0     0     0     0     0     0     0     0
    16     7    11    18     0    82    19    63    64
     9     7     4    11     0    19     5    14    15
     7     0     7     7     0    63    14    49    49
    14     7     9    16     0    64    15    49    50

ans =

   186    36
    36   186

ans =

     1    49
     0    49
     1     4
     1    81
     0     0
    81     1
     4     1
    49     0
    49     1


[image: ]
Figure 1: Question 2 Graph
Table 3: Question Three Code and Output
	Xa= [0,0]
Xb= [4,10]
Xc= [-4,9]
Xd= [1,-10]
Xe= [-8,0]
Xf= [-7,7]
Z = [-2 0;4 10;-4 9;1 -10;-8 0;-7 7]
 
figure(2)
plot(Z(:,1),Z(:,2))
title ('Harsh Doshi 101109277'),
xlabel ('East (+x)')
ylabel('North (+y)')
 
xlim ([-10,10])
ylim ([-10,10])
 
Sumofvectors= Xa+Xb+Xc+Xd+Xe+Xf
 
TotalDistanceTravelled=norm(Xa)+norm(Xb)+norm(Xc)+norm(Xd)+norm(Xe)+norm(Xf)

	 Xa =

     0     0


Xb =

     4    10


Xc =

    -4     9


Xd =

     1   -10


Xe =

    -8     0


Xf =

    -7     7


Z =

    -2     0
     4    10
    -4     9
     1   -10
    -8     0
    -7     7


Sumofvectors =

   -14    16


TotalDistanceTravelled =

   48.5686






[image: ]
Figure 2: Question 3 Graph


[bookmark: _GoBack]Table 4: Question Four Code and Output
	M= [1 0 1;1 0 9;2 7 7]
b=[ 1;1;1]
augumented= [M,b]
X=rref(augumented)
c=b'*M*b
E=c/pi^2

	M =

     1     0     1
     1     0     9
     2     7     7


b =

     1
     1
     1


augumented =

     1     0     1     1
     1     0     9     1
     2     7     7     1


X =

    1.0000         0         0    1.0000
         0    1.0000         0   -0.1429
         0         0    1.0000         0


c =

    28


E =

    2.8370



Table 5: Question Five Code and Output
	x=[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;115;-120;55;-65]
augB=[x c]
R= rref(augB)
 
x_constraint= [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;1,1,1,1,1,1]
c_constraint= [75;-60;115;-120;55;0]
m= inv(x_constraint)*(c_constraint)
check= x*m-c
 
 
 


	x =

     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
   115
  -120
    55
   -65


augB =

     1    -1     0     0     0     0    75
     0     1    -1     0     0     0   -60
     0     0     1    -1     0     0   115
     0     0     0     1    -1     0  -120
     0     0     0     0     1    -1    55
    -1     0     0     0     0     1   -65


R =

     1     0     0     0     0    -1    65
     0     1     0     0     0    -1   -10
     0     0     1     0     0    -1    50
     0     0     0     1     0    -1   -65
     0     0     0     0     1    -1    55
     0     0     0     0     0     0     0


x_constraint =

     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     1     1     1     1     1


c_constraint =

    75
   -60
   115
  -120
    55
     0


m =

   49.1667
  -25.8333
   34.1667
  -80.8333
   39.1667
  -15.8333


check =

   1.0e-13 *

   -0.1421
    0.1421
   -0.1421
   -0.1421
    0.0711
    0.2842



Table 6: Question Six Code and Output
	t= [26.6 3100;30.2 6400]
y= [162; 23680]
q= inv(t)*y
check = t*q-y
%the system is determined
%when new data and measurements are provided
%the system is underdetermined now
t_2= [26.6, 330.2;3100,6400;240,340]
y_2= [162;23680;1566]
q_2= t_2\y_2

	
t =

   1.0e+03 *

    0.0266    3.1000
    0.0302    6.4000


y =

         162
       23680


q =

 -944.5471
    8.1571


check =

   1.0e-11 *

   -0.3638
   -0.3638


t_2 =

   1.0e+03 *

    0.0266    0.3302
    3.1000    6.4000
    0.2400    0.3400


y_2 =

         162
       23680
        1566


q_2 =

    7.0123
    0.3006



Table 7: Question Seven Code and Output
	R1 = 6
R2 = 5
R3 = 1
R4 = 8
V1 = 5.77
V2 = 3.77
 
o = [11 -6 -5
     -6  7 -5
     -5 -1 14];
 
p=[5.77;3.77;0]
fprintf('the value of I1, I2, I3 are as follows:')
k=linsolve(o,p)


	R1 =

     6


R2 =

     5


R3 =

     1


R4 =

     8


V1 =

    5.7700


V2 =

    3.7700


p =

    5.7700
    3.7700
         0

the value of I1, I2, I3 are as follows:
k =

    5.3179
    6.8004
    2.3850
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