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% This function computes the convolution of the two given
% vectors using the algorithm in the assignment.

% takes the two vectors

% returns their convolution vector

function v = det{x, z)
[n,m] = size(x);

fm,1] = sizel{z);

a = zeros{n+m,1l);

zeros (n+m, 1) ;
a(l:n,1) = =x{l:n,1);
b{l:m,1l) = z{l:n,1};

y = iffe{fftia).*ffc(b)};
v = yvi{l:n+m-1,1);

o
il

oe g

of df

appending zeros to the vectors

e

o

uging the DCT, computes the conzp%gﬁz;n

eliminates the extra element
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>> % Use the DOT function to compute the product of the two polynomials
»» % the coefficients are stored in the vectors x and z

> x = ones{17,1});

»>> gz = 2%%;

»» % These are the coefficients of the product of the polynomials
>> y = detx,z)

2.0000
4.0000
6.0000
8.0000

10.0000

12.0000

14.0000

16.0000

18.0000

20.0000

22.0000

24.0000

26.0000

28.0000

30.0000

32.0000

34.0000 =

32.0000 o

30.0000 fff

28.0000

26.0000

24.0000

22.0000

20.0000

18.0000

16.0000

14.0000

12.0000

10.0000
§.0000
§.0000
4.05000

2.0000
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Homework #3
Math 5620
Jay Newby, Eric Platt, Andrew Nelson

Problem #3
a)

function ymtoepmult{A x}

format long;
n=length{x);
a=[A{end,end:-1:1) A{l,end:-1:2}];

N= [10 30 56 7¢ 90 110 130 150]:
for j=1:8
%x2=-1:12/N{(3)
x3=-1:.01:1;
x2=x2{il:end-1};
y2= exp(sin{4*pi*x2});
yv3=exp{sin{d*pi*x3)};
p2=trig interp(xz,y2,x3};
er{jl=norm(p2-y3,inf};

DT x=ix zeros{l,n-1}]1;
af=fft{a)s '
xf=£fft(x); /f/
axf=af,*xf; «
y=ifft (axf};
y=y{l:n)";
b)
N=[10 10C 5C0 10001,
for 4=1:4
f;{ﬁf Aﬁtoepiltz{fl ~1./(2:N{(3)}1,1./{1:N{3)) )2
P2 z=rand (1,N{i}):
err(j)=norm{toepmult {A,x)-(A*x"),inf};
[zhedul
10 100 500 1000
4.4409¢-016 1.5543e-015 - 3.9968e-015 1.6658e-014
e
Problem #4
a)
x=~1:.111;
x=x{l:end-1};
y=abs {x) <= 0.5;
; x;m-l-f'dl 11;
? p=trig_interp(x,y,xi):
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The semilog plot appears to have the linear behavior so the error decreases exponentially
and the accuracy is spectral’”

©)
The error is zero:
P(t)=a, +a, cos(2m /3)+b, sin(22 /3) set a, =0,a, =0,b, =1,7=3x/2 and

P(x)=sin(m), .~
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