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ARRAY MANIP LabZ.M Fractice with warious array manipulations in Matlab

ustrates some common array manipulations with Matlab. f we

T
ensider @ 2-D array as storage for various forms of information, then we need

c
to be able to extract and manipulate the data as
illutrates a few possibilities when the array

This exercise simply

holds numerical values...

Used for illustrative purposes for Lab Za

File produced by Prof. J. R. White, UMass-Lowell (Sept. 2017}

clear all, close all, nfig = 0;
format short, format compact

create a 30x6 array of random numbers between -2 and

£
3% 1
~—

disp('a. 30x6 array of random values between -2 an
A = 4*rand(30,6) - 2

extract rows 4, 13, and 21 of original matrix
disp('b. rows 4, 13, and 21 of original matrix:')
B = A([4 13 21],:)

print columns 2, 4, and 6 of original matrix to screen
disp('c. print columns 2, 4, 6 of A matrix to screen:')

A(:,[2:2:6])

extract data from rows 2, 8, 30 and columns 1 and 6
disp('d. extract rows 2, 8, 30 and columns 1 and & of A matrix:')
D=A([2 8 30],[1 6])

sum elements in column 3 of original array
disp('e. sum of elements in column 3 of original matrix:')

sum(A(:,3))

sum all elements of original A array
disp('f. sum of all slements of original A matrix:')
f = sum(sum(A))

find average value of all elements in A matrix
disp('g. average value of elements in A (two ways):')
N = numel(A), aveAl = f£/N, aveA2 = mean(mean(2))

compute the inner product of rows 12 and 27
disp('h. inner product of rows 12 and 27 of original matrix (two ways):')

A2, ) ERL 2T F0) Y A2 T gy AL 2, ) !

compute the outer product of rows 12 and 27

disp('i. outer products of rows 12 and 27 of original matrix (order is important«

here): "}

~

A(12, ) [*R(27 1), A(27,:)"*A(12,:) % transpose of each other

plot column 6 (dependent) wversus column 2 {independent)
plot(A(:,2),A(:,6),'ro', 'LineWidth',2),grid on % see what happens with 'r-'
title('Array\ Manip\_ Lab2a Part j: Plot of Coulmn 6 vs. Column 2 Data')



Xlabel ('Column 2 Data'),ylabel ('Coulmn & Data')

end of program
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>> matrix ops 4
Matrices for the wvarious exercises
A =

— I 2 -3
1 2 0
4 ) 1
B =
3
—1.
g
C =
-2 3
% =
-3
1
1
Find B~T*B
ans =
11
Find A*B*C
ans =
4 -6
-2 3
=22 23
Find x"T*A*x
ans =
2
Mind x*x T
.ns =
9 -3 =3
-3 i 1
-3 1 il
Find A*A
ans =
-9 0 -6
3 S -3
16 14 =171
Find A.*A
ans =
1 4 9
il 4 0
16 4 1
>>



MATRIX_OPS_4.M MATLAB file to verify some hand calculations (part of Lab #2a)

This file simply does a number of matrix multiplication tasks to verify
some hand calculations that were performed. It should validate that you
undestand how to do the hand computations as well as give some further
experience with doing matrix computations in Matlab (although this part
is pretty straightforward, since this is what Matlab does best...).

File prepared by J. R. White, UMass-Lowell (last update: Sept. 2017)

df  o@ ot of df of  ow J! @ g oP

clear all, close all
format compact
%
% define matrices for problems
disp('Matrices for the various exercises ')
A=1[12-3;120;421], B=1[3-11]', C=1[-23], x=1[-311]"
% do the desired calculations
disp('Find B*T*B'); BY*B
disp('Find A*B*C'); A¥*B*C
disp('Find x"T*A*x'); b el
disp('Find =x*x"T'); x*¥x'
disp('Find A*A'); A*R
disp('Find A.*A'"); A.*RA

[+

]

M end of program
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>> linear algebra 1
Matrices for Problems Za - 2d

A =
_— -1 1 -3
3 0 -1
5 —2 5
B =
2 il 0
1 C -2
0 -3 2
C:
1 0
2 3
y:
1
0
-2
Find det A
ans =
1.3323e-15

Find inverses of A and B

Warning: Matrix is close to singular or badly scaled.
Results may be inaccurate. RCOND = 5.286776e-18.

> In linear algebra 1 at 20

AT =
L.Dekln |*
-0.1501 00751 -0.0751
M~ -1.5012 0.7506 -0.7506
-0.4504 0.2252 ~0..2252
BI =
0.6000 -0.2000 -0.2000
0.2000 -0.4000 -0.4000
0.3000 -0.6000 -0.1000
Solve B*x = vy
3 =
1.0000
1.0000
0.5000
Find eigenvalues & eigenvector of C
evec =
0 0.7071
1.0000 =0 .70
eval =
3 0
0 1
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Linear Algebra_1.M MATLAB matrix tasks Prob. #2 in HW2 (also part of Lab #2a)
This file just does some simple linear algebra manipulations within Matlab.

File prepared by J. R. White, UMass-Lowell (last update: Sept. 2017)

clear all, close all

Define matrices for problems

disp('Matrices for Problems 2a - 24')

A=1(-11-3;30-1:5-25], B=1[2-1 0;10-2; 0 =3 2], C=110; 2 3]
[2: B =2] X

kg
1l

*** Problem 2a ***
disp('Find det A'); det (A)

**%* Problem 2b ***
disp('Find inverses of A and B'), AI = inv(A), BI = inv(B)

*** Problem 2c *x*
disp('Solve B*x = y'); X = Bl\y

#d: Broblem Z2d, wxk
disp('Find eigenvalues & eigenvector of B [evec,eval] = eig(C)

end of program




