Mathematics of Signal Representations

Math4355 - Spring 2013 - Homework

Assignment 4, due Thursday, February 14
e Review Sections 1.2.1,1.2.3 upto Lemma 1.7 and 1.2.4.

e Matlab project
Write an m-file part_sum_fs.m in Matlab code which helps plot trigonometric polynomials of the
form
y(t) = a_0 + a_1*cos(t)+ b_1*sin(t) + a_2*cos(2*t)+ b_2*¥sin(2*t) + ... + a_n*cos(n*t)+ b_n*sin(n*t)

The m-file (function) should be called as part_sum_fs(a,b,t) where the vectors containing the
coefficients are

a=la_0,a_1,...,a_n]

b=|b_1,b_2,...,b_n]

and the row vector t contains times at which y(t) is evaluated.

This should work for plotting y=1+2cos(t)+3sin(t)-sin(3t) on [0 4w]. To do this, we want to type
>>a =[1,2,0,0};

>>b =[3,0,-1];

>>t = linspace(0,4%pi,500);

>>y = part_sum_fs(a,b.t);

>>plot(t,y)

>>xlabel('t"), ylabel('y"), title('y=1+2cos(t)+3sin(t)-sin(3t)")

Include the plot and your m file in your homework. Also include plots for the trigonometric
polynomials

y=sin(t)+sin(2t)/2+sin(3t)/3+sin(4t)/4

y=cos(t)+cos(3t)/32+cos(5t)/52

e Do Exercises p. 84-85: 12; 13; 21; 22.




o~

s

S
G}
o

{
o
]

-

e ———

e

¥

Sy

¢

N

51
§ zw.
|5
( N
\D




(A

a




)3

~ 0




L9




..MM\
Hagnd
Sy
by

w3

A~
o
R
an 5, — S
e
i .
N &
5 9

t

,, S )
w ,..f/:ﬁ e
i s
| 23
4 "
W
st,
& j m
~ L 8
Ed @l s
o s |

o

pre——

& S,

i
e
o 1

7



/
i

o~
i

o

+
d

W o

. o

-
@
R

5

e 4 i
SV R




O A

b

-~

¢

cow ot

e

}
" "
PN B ;,va
I o o
Wi;/ B! ) .
. | P
A L= O -
¥ 1 e |
) 4
o m‘wev . M A s ;
o} M\ e f ;wm [ «
X ,mé N P M N
fﬂ” /i?&»\ Mt \m ke . | MMM
Cﬁé v o~ w s O i 1 o
w N LY /;M Y ,Mc
wiz
) |
M ‘ (i i M - (\/w » mhv
0 iy E0-
o~ | \ i @

{i:gz%‘:} L qg"'t» AN -3

W gwxé
N i
I
S
5 ; e
S
o »
L
Q Sy
S
0 a A




%

Y
S

;W A;.,@s
sy
3

b

<
%
g
e
3
P

e

7
R

i

o

i

io&r\w,m <1

~
>

z

%
o

g

eFee

e Wt

sf%

o g
Falre

H
%,

(irel

4

g

ko |



sart_sum_fs.m 2/13/13 11:22 AM

function y=part_sum_fs(a,b,t)

input: coefficient vectors a and b
points where FS is supposed to be
evaluated

a¢ d° o o° of

function y=part_sum_fs(a,b,t)

n=length(a);
m=length(b);

% if vectors are not of compatible length,

% use only the piece where both coeffs exist
N=min([{n-1) ml);

T=length(t);

% constant part
y=a({l)xones(1,T);

for k=1:1:N
% index for a starts at two, for b at one
y=y+a(k+1l)*kcos(kxt)+b(k)xsin(kxt);

end

Page 1 of 1



y=1+2cos(t)+3sin(t)-sin(3t)
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y=sin(t)+sin(2t)/2+sin(3t)/3+sin(4t)/4
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y=cos(t)+cos(3t)/32+cos(5t)/52
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