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Homework 2 Solution

Problem 2.1 : Matrix creation with loop

1) With nested for loops, control variables 1 and j indicates row number and column

number respectively. a; =i+ jwherei, j=12,--5

>> for i=1:5, for j=1:5, A(i,j)=i+j; end; end;

>> A

A =
2 3 4 5 6
3 4 5 6 7
4 5 6 7 8
5 6 7 8 9
6 7 8 9 10

ii) Similartoi), a =(i+j) wherei, j=12,-5

>> for i=1:5, for j=1:5, B(1,j)=Ci+j)"2; end; end;
>> B
B =
9 16 25 36
9 16 25 36 49
16 25 36 49 64
25 36 49 64 81
36 49 64 81 100

Problem 2.2 : Matrix creation with conditional

Mod () function calculates reminder of division. (See mod() in help menu) Unless at

least one of a number modulo 2, 3, or 7 is zero, array contains this number.
>> C=[]; for i=1:100,
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if ~(mod(i,2)==0] mod(i,3)==0] |mod(i,7)==0), C=[C i]; end; ...
end;
>> C
C =
Columns 1 through 12
1 5 11 13 17 19 23 25 29 31 37 41
Columns 13 through 24
43 47 53 55 59 61 65 67 71 73 79 83
Columns 25 through 28
85 89 95 97

Problem 2.3 : Velocity and acceleration profile calculation from the ball trajectory

function [vl,al,v2,a2,t]=HW023

% load "ball.mat”
load ball.mat;

=S

v define time(t) and trajectory(x)
t = A(:,1); % First column of matrix A

X = A(:,2); % second column of matrix A

=S

» calculate velocity and acceleration with "for® loop

=S

v velocity

for i=1l:length(x)-1
vi(D)=x(+1)-x(D))/e(i+1)-t(i));

end;

% acceleration

for i=1:length(vl)-1

al()=(v1(i+1)-vi(1))/e(i+1)-t(i));

end;

% calculate velocity and acceleration with *"diff* function
% velocity

v2=diff(x)./diff(t(1l:end));

% acceleration

a2=diff(v2)./diff(t(1l:end-1));
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This neighboring point approach is the best to estimate instantaneous velocity and
acceleration of ball if trajectory was measured in the noise free environment. However,
in the presence of noise, this approach is bad since it is quite sensitive to noise or
disturbance when you estimate instantaneous velocity and even more sensitive in the
estimate of instantaneous acceleration due to more noise propagation. To minimize noise
sensitivity, averaging data over several data points is recommended such as
X(1+1)—x(i) x(i)=x(i-1
V(i)z% tgmi_t((i))* tEi;—t((i—l))
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