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KAFLI 1.2

Kafli 1.2
Liour (a)

Daemi

Vid hofum stakrsena merkid

saal] — s (szn) |

og setjum N = 12. Fyrir M = 4,5,7 og 10, eigum vid ad teikna zj/[n] & bilinu 0 < n <
2N — 1. Notum stem til pess a0 bia til grofin, og merkjum asana rétt. Hver er grunnlota
hvers merkis? Hvernig dkvedum vid grunnlotuna almennt ut fra gildum 4 M og N7 Einnig
begar M > N.

Lausn

Almennt er lotu merkjanna lyst med % par sem K € Z er talan sem parf ad margfalda
brotid med til pess ad fa ut heiltélu. Talan K er pa ennfremur grunnlota merkisins. Fyrir
merkin fjogur sem vid erum bedin um ad teikna upp eru grunnloturnar eftirfarandi:

M ‘ Grunnlota K
4 3
5 12
7 12
10 6

Teiknum svo upp merkin:

1 Merki og kerfi



KAFLI 1.2 Lidur (a)
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KAFLI 1.2 Lidur (a)
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KAFLI 1.2 Lidur (b)

Liour (b)
Daemi

Hofum merkio
xg[n] = sin(wgn),

bar sem wy = 27k /5. Fyrir zx[n] med £ = 1,2,4 og 5 notum vid stem til ad teikna hvert
merki & bilinu 0 < n < 9. Oll merkin eiga a0 teiknast med sér asa i somu myndinni meo
subplot. Hversu mérg merki hofum vid teiknad? Ef tvé merki eru eins, atskyrum hvernig
mismunandi gildi & wy geta gefio sama merkid.

Lausn

Vio sjaum af myndunum hér ad nedan ad vio faum einungis prji 6lik merki. Fyrsta grafio
er pbad sama og pad sidasta. Skooum hvernig petta getur gerst. Vid héfum jofnu & bls. 28

i Oppenheim og Willsky sem er
2
.A% =m (-ZI) .
Wo
Okkar tidni er wy = % og vid setjum wy = wg. P4 sjaum vio ad fyrir akvedin gildi k geta
tvo merki haft sému grunnlotu.
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KAFLI 1.2 Lidur (c)

Lidur (c)
Daemi

Hofum nu eftirfarandi prju merki:

x1[n] = cos (—Qﬂn) + 2 cos (_37771)
N N )’
xo[n] = 2 cos <2_n> + cos (S—H)
N N )’
2mn omn
x3[n] = cos (T) + 3 cos <W) :

Latum N = 6 fyrir hvert merki. Akvedum hvort hvert merki sé¢ lotubundid eda ekki. Ef
merki er lotubundio, teiknum vid merkio fyrir tveer lotur og byrjum i n = 0. Ef merkid
er ekki lotubundid, teiknum vid pad fyrir 0 < n < 4N og utskyrum af hverju pao er ekki
lotubundio.

Lausn

Vio notum formuluna sem vid fundum i lid a til pess ad finna grunnlotu hvers lidar
fyrir sig. Til pess ad finna sameiginlega grunnlotu peirra leggjum vid loturnar saman og
finnum samnefnara. Svo finnum vid télu K € Z sem gerir brotid ad heilli télu. Sa tala er
grunnlotan eins og 40ur. Grunnloturnar eru eftirfarandi:

Merki ‘ Grunnlota

x1[n] 12
xo[n] | engin grunnlota
x3[n] 24

Grof merkjanna teiknum vid svo upp med stem:
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KAFLI 1.2 Lidur (c)
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KAFLI 1.2 Lidur (d)

Lidur (d)
Daemi

Vid eigum ad teikna eftirfarandi merki & bilinu 0 < n < 31:

x1[n] = sin (%) cos (%) ,
To[n] = cos <I> ,
x3[n] = sin (Z) cos <§> .

Eigum svo a0 finna grunnlotu hvers merkis. Fyrir hvert peirra hefoi matt finna grunnlotuna
an pess a0 teikna merkin upp i MATLAB?

Lausn

Vio getum fundid grunntioni hvers merkis fyrir sig 4n bess a0 nota MATLAB med
hornafallareglum:

sin x cos x = sin 2z,

1
cos? = 5(1 + cos 2z),

1
sinz cosy = §(Sin(x +y) + sin(z — y)).

Og finnum bannig grunntionirnar:

Merki ‘ Grunnlota

x1[n] 12
xo[n] 32
x3[n] 24

Kikjum svo & grofin ar MATLAB:
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KAFLI 1.2 Lidur (e)

Lidur (e)
Daemi

Skodum merkin sem teiknud voru i lidum ¢ og d. Gefur samlagning tveggja lotubundinna
merkja endilega lotubundid merki? Gefur margféldun lotubundinna merkja endilega
lotubundid merki?

Lausn

Margfoldun tveggja lotubundinna merka gefur avallt lotubundid merki. Samlagning
tveggja lotubundinna merkja gefur einnig avallt lotubundio merki, nema 1 pvi tilviki sem
annad fallid er andhverfa hins fallsins.
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KAFLI 1.3

Kafli 1.3
Liour (a)

Dami

Define a MATLAB vector nx to be the time indices —3 < n < 7 and the MATLAB vector
x to be the values of the signal zn] at those samples, where xn] is given by

2, n=0
1, n=2
zln]=¢ =1, n=3
3, n=4

0, otherwise.
If you have defined these vectors correctly, you should be able to plot this discrete-time
sequence by typing stem(nx,x). The resulting plot should match the plot shown in Figure
1.1.

Lausn

Grofin eru 4 naestu opnu. Fyrir nanari lausn sja vidaukann MATLAB kdoar.

Liour (b)
Daemi

For this part, you will define MATLAB vectors y1 through y4 to represent the following
discrete-time signals:

yi[n] = x[n — 2],
yo[n] = z[n + 1],
ys[n] = x[—n],
ya[n] = x[—n + 1]

To do this, you should define y1 through y4 to be equal to x. The key is to define correctly
the corresponding index vectors nyl through ny4. First, you should figure out how the
index of a given sample of z[n| changes when transforming to y;[n]. The index vectors
need not span the same set of indices as nx, but they should all be at least 11 samples
long and include the indices of all nonzero samples of the associated signal.

Lausn

Sja vioaukann MATLAB koéoar, kafli 1.3.
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KAFLI 1.3 Lidur (c)
Lidur (c)
Daemi

Generate the plots of y;[n] through y4[n] using stem. Based on your plots, state how each
signal is related to the original z[n], e.g., "delayed by 4", or "flipped and then advanced

by 3."
Lausn
Merki |  Breyting fra z[n]
y1[n] Seinkad um 2
y2([n] Flytt um 1
ys[n] Sniid vio
ya[n] | Snaid vid og flytt um 1
Hér ad nedan eru grofin:
y,Inl
3r Q
25
2F o}
151
05
0¢ ©
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-5 -4 -3 -2 -1 0 1 2 3 4 5
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KAFLI 1.3 Lidur (c)
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KAFLI 1.3 Lidur (c)
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MATLAB KODAR

MATLAB koéoar

Kafli 1.2

PMOK — Reikniverkefni I
BKafli 1.2

%Saevar Ofjord Magnusson
%Skra: kafli_ 1 2.m

SIS ITITSTIISITSTISTIe
%a lidur
YISITSTITITSTITSITTISTISe

% Skilgreinum breytur
N=12;

M=[4 5 7 10];
n—=[0:(2xN—-1)];

for i=1:length (M)
x Mesin (2% pisM(i).xn./N);
figure (1);
stem (n,x_M);
title ([ 'M=",int2str (M(1))]);
xlabel ('n’);
ylabel (’x M[n]| " );
switch i
case 1
print —deps kafli 1 2 al
case 2
print —deps kafli_ 1 2 a2
case 3
print —deps kafli 1 2 a3
case 4
print —deps kafli 1 2 a4
end
end

TSI TTITATITITITIT S
% b lidur
STSITSITTTATSITITITSI TS

% Skilgreinum breytur

k=[1 2 4 6];

n=[0:9];

figure (1);

for j=1l:length (k)
X _k=sin (2% pixk(j).*xn/5);
subplot (2,2,]);
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MATLAB KODAR

Kafli 1.2

stem (n,x_k);
title ([ 'k=",int2str (k(j))]);
xlabel ('n’);
ylabel (’x_k[n] 7);
end
print —deps kafli 1 2 b

% ¢ lidur

TITSSTSITTTSSSTTIISISo

N=6;

nl1=0:2%12—-1; % lota 12
n2=0:4xN—1; % engin lota
n3=0:2%24—1; % lota 24

xl=cos (2% pi.*nl/N)+2*cos (3*pi.*xnl/N);
x2=2%cos (2.%n2/N)+cos (3.*n2/N);

x3=cos (2% pi.*n3 /N)+3*sin (5% pi.*xn3/(2xN));

figure (2);

subplot (3,1,1);
stem(nl,x1);
xlabel ('n’);
vlabel (’x_1[n]’);
subplot (3,1,2);
stem (n2,x2);
xlabel ('n’);
ylabel ('x_2[n]|’);

subplot (3,1,3);

stem (n3,x3);

xlabel ('n’);

ylabel (’x_3[n]’);

print —deps kafli_ 1 2 ¢

YSITSTSHTTISTSATITITS TS
% d lidur
YITSTSHTITITSTISTITS TS

% index vektor

n=0:31;

x1l=sin (pi.*n/4).xcos(pi.*xn/4);
x2=cos(pi.*n/4)."2;

x3=sin (pi.*n/4).xcos(pi.*xn/8);

figure (3);

% by til x vektor stakraent
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MATLAB KODAR

Kafli 1.3

subplot (3,
stem (n,x1);
xlabel('n’);

vlabel (’x_1[n]’);

1,1);

subplot (3,1,2);
stem (n,x2);
xlabel ('n’);
ylabel ('x_2[n]|’);

subplot (3,1,3);
stem (n,x3);
xlabel ('n’);
ylabel (’x_3[n]’);

print —deps kafli 1 2 d

disp(’finito!")
Kafli 1.3

PMOK — Reikniverkefni I
Y%Kafli 1.3

%Saevar Ofjord Magnusson
%Skra: kafli_1 3.m

YTSTSITSITITSTISTISTS TS
% a lidur

WISTTTSSSTITSSSTTSTSo

% gerum index vektorinn

nx = —3:7;

% fyllum x af nullum

x=zeros (1,11);

% endurskilgreinum svo4 dkvena punktai x vektornum
% s.s n=0 er 4. stak i vektornum

x(4)=2; % n-0
x(6)=1; % n 2
x(7)=—-1; % n-3
x(8)=3; % n—

% gerum grafid

figure (1);

stem (nx,x);

xlabel ('n’);

ylabel ('x[n]7);

print —deps kafli 1 3 a

SIS SIS SIS TSITSITSe
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MATLAB KODAR

Kafli 1.3

% b lidur
IS STITTSTTSTITTITT TS

% skilgreinum merkin

yl = x
y2 = X
y3 = x
y4d = x

% og index vektorana

nyl — (nx—2); % hlidrad um —2
ny2 = (nx+1); % hlidrad um +1
ny3 = (—1l*nx); % merki snuid vid, engin hlidrun

nyd = ((—1*nx)+1);

YSITSHTSHTTIATSITITITS TS
% ¢ lidur

WTTTSTISTTSSTSSTTTTSe

% buum til

figure (1);
stem (nyl,yl);

yvlabel (’x[n] "’ );

xlabel ('n’);
title(’y_1[n]’");
print —deps kafli 1 3 bl

stem (ny2,y2);

vlabel (’x[n]’);

xlabel ('n’);
title (’y_2[n]’);
print —deps kafli 1 3 b2

stem (ny3,y3);

ylabel ('x[n]");

xlabel ('n’);
title ('y_3[n]");
print —deps kafli_ 1 3 b3

stem (ny4,y4);
ylabel ('x[n]");

Y

xlabel ('n’);
title ('y_4[n]|’);
print —deps kafli 1 3 b4

disp(’finito!")

grofin

% merki snuid vid, hlidrad um +1
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