%ECC680 - DSP Assi gnnent
%Aut hor - Cho M nsung

% code 1
nx = 0:11

x =[0123210-1-2-3-2-1]

%1 a i
nsl = (0):(11)
sl = x

figure(l)
subpl ot (2, 2,1)

st em( nx, x)

axi s([-15,15, -4,
grid on
title('x[n]")

x| abel (' n

subpl ot (2, 2, 2)
stem(nsl, sl)

axi s([-15,15, -4,
grid on

title('si[n] = x[n]",

4])

4])

]
, 'fontsize',
yl abel (" s[n]"', 'fontsize",

"fontsize',

x|l abel (" n", "fontsize',

yl abel (" s[n]",
[

%1 a i
= 3:14

ns2
s2 = X

subpl ot (2, 2, 3)
stem(ns2, s2)

axi s([-15,15, -4,
grid on

4])

title("s2[n] = x[n-3]",

1

12)

12)

fontsize',

12)

12)

12)

"fontsize', 12)

12)

xl abel (" n", "fontsize',

yl abel (" s[n]"', 'fontsize",
%1 a_iili

ns3 = -5:6

s3 = X

subpl ot (2, 2, 4)
stem(ns3, s3)

axi s([-15,15, -4,
grid on

title('s3[n] = x[n+5]"

4])

xl abel (" n", "fontsize',
yl abel (" s[n]"', 'fontsize",

12)

"fontsize', 12)

12)

12)




%1 a shift

[s1, n1] = shift(x, 0, nx)
[s2, n2] = shift(x, 3,nx)
[s3, n3] = shift(x,-5,nx)
figure(2)

plot(nl,s1,'*" ,n2,s2,'x",n3,s3,'0")
axi s([-15,15, -4, 4])

grid on

title('si[n], s2[n], & s3[n]")

xl abel (" n", "fontsize', 12)

yl abel (" s[n]', 'fontsize', 12)

%1 _b_i

figure(3)

subpl ot (3, 2, 1)

st em( nx, x)

axi s([-15,15, -4, 4])

grid on

title("x[n]")

xl abel (" n", "fontsize', 12)

yl abel (" s[n]"', 'fontsize', 12)

subpl ot (3, 2, 2)
st en( - nx, X)
axi s([-15,15, -4, 4])

grid on

title('x[-n]")

xl abel (" n", "fontsize', 12)

yl abel (" s[n]"', 'fontsize', 12)
%1 _b_ii

nv = 4:15

vV = X

subpl ot (3, 2, 3)

stem(nv, v)

axi s([-15,15, -4, 4])

grid on

title("vin]")

xl abel (" n", "fontsize', 12)

yl abel (" s[n]"', 'fontsize', 12)

subpl ot (3, 2, 4)
stem(-nv, v)
axi s([-15,15, -4, 4])

grid on

title("v[-n]")

xl abel (" n", "fontsize', 12)

yl abel (" s[n]"', 'fontsize', 12)
%1 b_iii




subpl ot (3, 2, 5)

stem(nr,r)

axi s([-15,15, -4, 4])

grid on

title("r[n]")

xl abel (" n", "fontsize', 12)

yl abel (" s[n]"', 'fontsize', 12)
subpl ot (3, 2, 6)

stem(-nr,r)

axi s([-15,15, -4, 4])

grid on

title("r[-n]")

xl abel (" n", "fontsize', 12)

yl abel (" s[n]"', 'fontsize', 12)

%l b reverse function

[rl, k1] = reverse(x, nx)
[r2, k2] = reverse(v, nv)
[r3, k3] = reverse(r,nr)
figure(4)

plot(k1,r1,'*' ,k2,r2,'x' ,k3,r3, o)
axi s([-15,15, -4, 4])

grid on

title('x[-n], v[-n], & r[-n]")
xl abel (" n", "fontsize', 12)

yl abel (" s[n]"', 'fontsize', 12)
cl ear

%2 _a

nx = -100: 100;
usl = zeros;

us2 = zeros;

X = Zeros;
usl(nx>=2) = 1;
us2(nx>=12) = 1;
X = usl - us2;

figure(5)

subpl ot (6,1,1);

st em( nx, x)

axis([-20,20, -2, 2])

grid on

title("x[n]")

xl abel (" n", "fontsize', 12)

yl abel (" s[n]"', 'fontsize', 12)

%2 b
usl = zeros;




us2 = zeros;

V = zeros;
usl(nx>=-16) = 1;
us2(nx>=7) = 1;

v = usl - usz;

subpl ot (6,1, 2);

st em( nx, v)

axi s([-20,20, -2, 2])
grid on

title("vin]")

xl abel (" n", "fontsize', 12)

yl abel (" s[n]', 'fontsize', 12)
%2 c

y = zeros;

y = X.*v;

subpl ot (6,1, 3);

stem( nx, y)

axis([-20,20, -2, 2])

grid on

title("y[n]")

xl abel (" n", "fontsize', 12)

yl abel (" s[n]"', 'fontsize', 12)

% 2_d
I = Zeros,

subpl ot (6,1, 4);
stem(nx, r)

axi s([-20,20, -2, 2])
grid on

title('r[n]")

xl abel (" n", "fontsize', 12)

yl abel (" s[n]"', 'fontsize', 12)
% 2 e

x1l = zeros,;

nt1 -98:102;

usl zer os;

us2 zer os;

usl(nt1>=2) =1

us2(nt1>=12) = 1;

x1 = usl - us2

nt2 = -102: 98;
usl = zeros;
us2 = zeros;

vl = zeros;
usl(nt2>=-16) = 1;
us2(nt2>=7) = 1;
vl = usl - us2

s = x1.*vl;




subpl ot (6,1, 5);
stem(nx, s)
axis([-20,20, -2, 2])
grid on

title("s[n]")

xl abel (" n", "fontsize', 12)
yl abel (" s[n]"', 'fontsize', 12)

% 2 _f

yl = zeros;

nyl -101: 99;
usl Zer os;

us?2 Zer os;
usl(nyl>=2) = 1;
us2(nyl>=12) = 1;
X2 = usl - us2
usl Zer os;

us?2 Zer os;

V2 = Zzeros;
usl(nyl>=-16) = 1;
us2(nyl>=7) = 1;

v2 = usl - us2
yl = Xx2.*v2;;
ny2 = -99:101;
y2 = zeros;

x3 = zeros;

v3 = zeros;

usl = zeros;

us2 = zeros;
usl(ny2>=2) = 1;
us2(ny2>=12) = 1;
X3 = usl - us2
usl Zer os;

us?2 Zer os;

v3 = zeros;
usl(ny2>=-16) = 1;
us2(ny2>=7) = 1;
v3 usl - us2
y2 x3.*v3

t =yl + y2,

subpl ot (6,1, 6);

stem(nx, t)

axi s([-20,20, -2, 2])

grid on

title("t[n]")

xl abel (" n", "fontsize', 12)

yl abel (" s[n]"', 'fontsize', 12)

cl ear

% 3_i




n = 0:30;
i npul se = zeros(size(n));
i mpul se(1) = 1;

% 3_i

step = zeros;
step(n>=0) = 1,
ranp = n. *step;

% 3_iii
exp = (5/6)."n.*step

% 3_a
[r, nr] = shift (ramp, 6, n);
V = r.*step;

figure(6)

subpl ot (5,1, 1);

stem(nr, v)

axis([-7,23, -1, 20])

grid on

title("vin]")

xl abel (" n", "fontsize', 12)

yl abel (" s[n]"', 'fontsize', 12)

% 3_b

[sigma, nsigma] = shift (inpulse, 15, n);
[sigmal, v1, nb] = conpsig(sigm, nsigm, Vv,

X = sigmal. *vi;

subpl ot (5,1, 2);

st em( nb, x)

axis([0,30, -1, 20])

grid on

title("x[n]")

xl abel (" n", "fontsize', 12)

yl abel (" s[n]"', 'fontsize', 12)

% 3 _c
[e, ne] = shift(exp, -10, n);

[el, stepl, nc] = conpsig(e, ne, step, n);

y = el.*stepl

subpl ot (5,1, 3);

stem(nc, y)

axis([-30,59, -0.1, 0.2])

grid on

title("y[n]")

xl abel (" n", "fontsize', 12)

yl abel (" s[n]"', 'fontsize', 12)

% 3_d
[ul, nul] = shift(step, 10, n);
[ul 1, stepl_ 1, nvar] = conpsig(ul, nul

step,

nr);

n);




var = stepl_1 - ul 1,

[varl, e2, nd] = conpsig(var, nvar, exp,

z = e2. *varl

subpl ot (5, 1, 4);

stem(nd, z)

axis([-30,59, -0.1, 1])

grid on

title('y[n]")

xl abel (" n", "fontsize', 12)

yl abel (" s[n]"', 'fontsize', 12)
% 3_e

ne = 0:2: 60,

expl = (5/6)."ne. *step;

[exp2, nc] = shift (expl, 5, ne);
C = expz,

subpl ot (5, 1, 5);

stem(nc, c)

axis([-5,61, -0.1, 1])

grid on

title("y[n]")

xl abel (" n", "fontsize', 12)

yl abel (" s[n]"', 'fontsize', 12)

%shi ft function

function [s, n] = shift (x, N nx)
S = X;

n =nx + N,

end

% everse function

function [r, k] = reverse (X, nx)
r = Xx;

k = -nx;

end

% conpsi g function

function [sl, s2, n] = conpsig(xl, nl

nmn=mn([mn(nl), mn(n2)]);
i ndex.

nmax
i ndex.

n = nm n: nnax;

max ([ max(nl), max(n2)]);

nsize = size(n, 2);
[s1l, s2] = deal (zeros(1, nsize));

with size n.
x1lsize = size(x1,2);
x2si ze = size(x2,2);
x1first = find(n == n1(1));
x2first = find(n == n2(1));

n);

X2, n2)

Ygeterm nes the mninmumtime
Y%get erm nes the maxi numtime
% inme indices are set.

%i ze to be

%1 and s2 are initialized

%et erm nes the size of x1.
%¢let erm nes the size of x2.
% i nds the




switch (n1(1) < nl(2))
i ncrement al

case true

transferred.

s1(x1first
ot herw se

flipped.

end

nx

11

end

s1(x1first

% s long as the index is

% he right

x1first + xlsize - 1)

x1lsize + 1 :

switch (n2(1) < n2(2))

end

case true
s2(x2first

ot herw se
s2(x2first

% hi s

x1first)

x2first + x2size - 1)

x2size + 1 :

x2first)

S

10

x1;

i ndex for

x1lis

when the order is

fliplr(x1);

X2,

fliplr(x2);
8 9
-2 -3
8 9
-2 -3
11 12
-2 -3

10

10

13




10

10

11

11

12

12

13

10

13

14




-1

nr =
-3 -2

8

r =
0 1

-1

rli =
0 1

-1

kl =
0 -1

-11

r2 =
0 1

-1

k2 =
-4 -5

-15

r3 =
0 1

-1

k3 =
3 2

-8

2 3 2
-1 0 1
2 3 2
2 3 2
-2 -3 -4
2 3 2
-6 -7 -8
2 3 2
1 o -1

1 o -1
2 3 4
1 o -1
1 o -1

-5 -6 -7
1 o -1

-9 -10 -11
1 o -1

-2 -3 -4

-12

-13

-10

-14

10
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x[-n], v[-n], & r[-n]
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