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4\ MATLAB R2019a - academic use - =] X
HOME PLOTS APPS B E SR8 search Documentation
[ A New Variable ™ & Analyze Code Preferences Community
la.f (ma o2 () LJ Find Files i (W it % ) E © (% ) &
Open Variable v .. (iy Runand Time () set Path 9 Request Support
New New New Open L/ Compare Import Save Favorites Simulink Layou( Add-Ons  Help
Script  Live Script v v Data Workspace uCIearWorkspace v v | Clear Commands v “Paralelv v - ﬂLeam MATLAB
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES i
¢« HaH » C:» Users » 109360768 » Documents » MATLAB . |
Name 15678 91011 12); %
[1234,5678;9101112];%
4=
1 2 3 4
S 6 7 8
9 10 1 12
Jr >
Details A
Workspace ®
Name Value
A x4 double
BAER
E )y $ni=]
2 73 MATLAB Scalar A Plus B Equals C
4\ MATLAB R2019a - academic use — [u] X
L | LiZ; New Variable > Analyze Code Preferences Communi
S+ 4] Lu" L LG Find Files i L& =1 o e 1 E @ & U et L
L./ Open Variable v . (i Runand Time () set Path ) Request Support
New New New Open || Compare Import Save Favorites Simulink  Layout Add-Ons  Help
Script  Live Script =~ v 7 Data Workspace |- Clear Workspace v v L # Clear Commands v v nParallelv v ¥ gl.eam MATLAB
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES =
€ Ha\ » C: » Users » 109360768 » Documents » MATLAB =
>> A = [12 34 56 20];
B=[(1324];
C=A+B
Cs=
13 37 358 24
>
fi>
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HOME
e
New New

PLO

S LJ (JrindFiles
New Open | Compare

Script LiveScript v v

L L At PP~ pa]

Current Folder
Name -

#) Generate Sine Signal.fig

Details
Workspace
Name -

Hdt

kifo

L;_] Length
Ht

fHixa

4 Figure 1

Ddde @ 08 kE

title( 'signal xa(t)
Length =
- 0.4000
Value
1.0000e-03 ; il lisabled some advance endering features | to software OpenGL. For more informat ick here
.0000e-
10 fe> |
0.4000
1x401 double
1x401 double
BRER
B s vA
4 7 MATLAB Sine Signal
- X
File Edit View Insert Tools Desktop Window Help ~
signal xa(t)
1 T y T 7 T
/ \ /’ AY / \
/ \ / A\ / \
08 / \ / \ ‘/ \ -
f \‘ ".‘ \ [
/ \ \
L / \ f \ / i
g | \ / | / \\
/ 4
/ / \ / \ / ‘\
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\ r‘/ \ / \\ / \
\ / \ / | / \
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= \ | \ | \ | \ f
\ | ! / \ f \ f
\ { \ | \ f
02 / \
\ | \ / \ f \ M
\ f | | \ | \ |
04 \ ! | f | / A [
\ / \ I Y / \ |
| [ | ,'f \ / ‘\ r’
i ! |
06— \ \ -
\ / \ / | / \ /
\ | /
\ / \ / \ / \ f
08 \ / \ / /[
\ / I\ / \ / L /
\ / Y / \ 4/ L /
< | N | | \ L 1 | A\
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

FILE

» C: » Users » 109360768 » D

O

BRER

A WE
3 % MATLAB Sine Signal Code

= (=) X

B4 o

He Di9eld® QIScu'mUuu,nwnldhun

I ., New Variable e Analyze Code Preferences 2 +§ Community
@ [g e s ‘& i WRON
L2 O V o R - Set P: i jest Si rt
Import Save g Cpec Nerane ™ Favorites tﬁ i anc te Simulink  Layout = o Add-Ons  Help e i
Data  Workspace  Clear Workspace v v L4 Clear Commands v v u Parallel v v v [il Leam MATLAB
VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES =
ocuments » MATLAB v o

mmand Window

New to MATLAB? See resources for Getting Started.
>> clear;
f0=10; % 10 H

Length=0.4 ¢
t=0:dt:Length;
xa=sin(2*pi¥f0*t);

plot(t,xa);
xlabel('time t

time t (sec)
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5 43 MATLAB Discrete-Time Signal Code

X

B SR8 search Documentation

T

HOME PLOTS APPS EDITOR PUBLISH VIEW
EAP 9 ] [ Find Files \a insert = fx ] v l2 Lg S ((f
New Open Save Lig Compare. l’dGo Jox| commentigei o g Breakpoints. Run  Run and |4 Advance Run and
v v v (4printv \{Find v Indent [ &7 [i» - v Advance Time
FILE NAVIGATE EDIT BREAKPOINTS RUN =
@ Hal il » G Users » 109360768 » Documents » MATLAB v P
Current Folder ® ignal leetcode.m x
Name Matlab Generate Sine Signal leetcode.m il
#)) Generate Sine Signal.fig 1= clear; ™|
ﬂ Matlab Generate Sine Signal leetcode.m 9= £0=10; % 10 Hz sine i
3- Length=0.4 % Total
4— T=0.01; 1
5—  MNelength/T;
(= n=0:1:N-1;
77— x=sin(2¥pi ¥f0*n*T);
88— stem(n,x);
9— xlabel( 't ); ylabel('x[n]');
10— title( 'discrete signal x[n] 0.01 sec');
11
Details ~
Workspace ) ®
s s Command Window ®
fr >
BERER
=Ry =]
[& 6 73 MATLAB Discrete-Time Signal
| Figure 1 - = x

File Edit View Insert Tools Desktop Window Help

Dode @ 08B RE

08

08 ¢ o)

04

02

discrete signal x[n]=xa(nT), where T = 0.01 sec
T T

o @ Q ¢ In}

time n

35

40
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7% MATLAB DTFT Code

@\ MATLAB R2019a - academic use
HOME PLOTS APPS HL o9l ® e[st‘avm Documentation
> | Analyze Code i) B (0) Preferences L% w (% Community

— X

= Y . L, New Variable
L m 92 O Cgrnrie 1 O3 =
L1 Open Variable v k7 Run and Time B () Set Path = Request Support
New New New Open | L) Compare Import Save Favorites Simulink  Layout Add-Ons  Help —
Script Live Script v v Data Workspace (' Clear Workspace v - | # Clear Commands v - mParauelv v v L) Learn MATLAB
FILE | VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES i
Ll ati~Fal » C:» Users » 109360768 » Documents » MATLAB |\ P
Name - >> clear;
#) DTFTfig x=[1111111111);
#) Generate Sine Signal.fig 1=0: length(x)-1;
‘_\]Mallab Generate Sine Signal leetcode.m A S
K=500;
k=-K:K;
w=pi*k/K;
X=x*exp(-j*n'*w);
nagX=abs(X);
angX=angle(X);
title( 'DTFT of x[n]');
subplot(2,1,1); plot(w/pi,mag);
xlabel( 'frequency \omega/\pi'); ylabel('|X(ej*\c 11 %
Details B subplot(2,1,2); plot(w/pi,ang);
Workspace ® xlabel ('frequency \omega/\pi'); ylabel( 'arg(X(e? mega))');
Warning: MATLAB di Y ( r ¢ ( oftware Op o €
Name Value ‘
fo |
4angX 1x1001 do. N
Hk 1x1001 dou...
K 500
11 magX Ix1001 dou..
Ln [0,1,2,3,4,56..
Hw 1x1001 do..
x [ L P
X 1x1001 com...
BRER
B s vA
8 73 MATLAB DTFT
4 Figure 1 - x
File Edit View Insert Tools Desktop Window Help
UDcde @08 kE
10 T = T
8 4
ﬂ; A
= 6 / Y i
3 / \
2 / \
/
X 41 / \ -
2 - _/‘ ' |
o N / —
- o P . ./ N —— e
ol Yl 1 L
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frequency w/m
3 T T
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arg(X(e"))
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A MATLAB R2019a - academic use P
o o) | C ) » |
| ] - [ L1, New Variable . 2 Analyze Code e Preferences ; % Communi
= = g2 19 L e I Ly D@ @ Q Gommny
New New New Open L) Compare Import Save ‘l,[)Open Nables Favorites G2 Run and Time Simulink L Request Support
jcript  Live Script v v Data Workspace |’ Clear Workspace v v | # Clear Commands v =, Learn MATLAB
FILE VARIABLE CODE SIMULINK RESOURCES :
L dtap*~bal » C:» Users » 109360768 » Documents » MATLAB v P
Name - New to MATLAB? See resources for Getting Started. 3
>> clear;
- ({0 Oy 2 12 O i B2 B B
n=0:length(x)-1;
N=10;
k=0:N-1;
Y=x*exp( -j*2¥pi/N¥*n'*k);
nag¥=abs(X);
angX=angle(X);
17
subplot(2,1,1); stem(k,magX); xlabel('frequency index k');
ylabel('1X[k]l");
Jetails ~ title('10-pt DFT of x[n]');
Vorkspace ® subplot(2,1,2); stem(k,ang); xlabel( B
label( 'arg{X[k])');
lame - Value ylabel rarg(RkI L)
Jangx [0,-2.5536,-...
Jans 17 amgs=
dk [0,1,23456..
2 magX [10,4.0030e-. 17
in [0,1,2,34,5,6..
aN 10
4x n,1,1,1,1,1,1.. Warning: M& disabled I ed grapt dering For m L i
aX [10.0000 + 0... fx_ >>
BERER
B s vA
10 7 MATLAB DFT
"4 Figure 1 —
File Edit View Insert Tools Desktop Window Help -

ODdde @ 08 kE

[X[K]|

10-pt DFT of x[n]
T I

4 A 4 &

2 3 4 5
frequency index k
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frequency index k
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4\ MATLAB R2019a - academic use - a X
HOME PLOTS APPS B e S8 search Documentation P
:“_. @ = [ i s & ) Lz, New Varifble L)_)ﬁ | Analyze C«?de { 3 ‘ E @ Preferences & @ u Community
New New New Open || | compare Import  Save g Open Vadablex Favorites (Rl Simulink  Layout [ satea Add-Ons  Help w TR
Script LiveScript v v Data  Workspace (- Clear Workspace v v [ JClear Commands v v |l paraliel - v [zl Leam MATLAB
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES -~
M

e HglH » C:» Users » 109360768 » Documents » MATLAB

Current Folder O Command Window

‘

Name - >> clear;
#) Generate Sine Signal.fig x1=[6 5432 1];
& - :
_jMatIab Generate Sine Signal leetcode.m ¥2=(10001];
y=conv(xl,x2);
n=1:length(y);
stem(n,y);
xlabel( 'time n'); ylabel('y[
title('y[nl=x1[n] * x2[n]"');
Wa g: MATLAB 1 abled ¢ advanced grar 1de g feature W hing t ftware Open ior more ormation
>>
Jx > |
Details A
Workspace ®
Name Value
1 n [1,234,56,7...
i 1654,3,2,1]
Hix2 [1,00,0,1]
Hy [6,54,3,8,64...
BERER
B s vA
12 % MATLAB Convolution
& Figure 1 - X
File Edit View Insert Tools Desktop Window Help kY
Dede @08 RE
8 y[n]=x1[n] * x2[n‘] -1 “/ amaadg
7L _
6 ¢ _
5 C -
=y ¢ -
;4 o
3 q o |
2k i
1 -4
0 | |
1 2 3 4 5 6 7 8 9 10
time n




13 %7 MATLAB Sine Signal 10Hz Input To An All Pass System H(z)=z *-0.5/1-0.5 z* Code

= ) X

T

4\ MATLAB R2019a - academic use

B SRS ® search Documentation

HOME PLOTS APPS
= L e 1] 12, New Variable PY 2 Analyze Code ‘- Preferences ' Community
5 S P B A o T O Skl (a @ & o
L) Open Variable v . [y Runand Time - [} set Path ) Request Support

New New New Open || Compare Import Save Favorites Simulink  Layout Add-Ons  Help
Script  Live Script v v Data  Workspace | Clear Workspace v v L Clear Commands v . m Parallel v v v [=] Learn MATLAB

FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES Y

v| P

» C:» Users » 109360768 » Documents » MATLAB

[GN Command Window

€ Ha\
Current Folder

Name New to MATLAB? See resources for Getting Started. x
>> % a 10-Hz sine wave is input to an allpass systes ~
num = [-0.51];

26

den = [1 -0.5];

freqz(num,den,200,100);

pause;

zplane(num,den);

Hz sine
¢ fr 100 H:
Details A_ x=5in(2*pi*f0*n*T);
Workspace (O] subplot(4,1,1); stem(n,x);
Name Value xlabel('time index'); ylabel('x[n]');
EHa 1 " f=n/T/N;
h: }:"} subplot(4,1,2); sten(f,abs(Fft(x)));
== [0'.0000),0“" xlabel( 'frequency in Hz'); ylabel('IX(f)l"');
Em 1,-1,0,0,0) y=filter(num,den,x);
Hw [21,1,1,-5] lot(4 33 );
Hw [0.0000 + 0_ subp nt(‘ 153); stf‘:m(n,?,, ‘ )
Hx 12345 xlabel('time index'); ylabel('y[n]');
IL'_]X [14.0000 + 0... v fx subplot(4,1,4); stem(f,abs(fft(y))); v
= ﬁzﬂ:%
B s vA
14 % MATLAB Sine Signal 10Hz Input To An All Pass System H(z)=z-0.5/1-0.5 z
& Figure 1 — X
-
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4\ MATLAB R2019a - academic use

= a X
HOME PLOTS APPS B S8 search Documentation ,o
e T I [T] New Variable p> 2 Analyze Code = (0) Preferences 3 7§ Communi
w03 (8 Mrngrie | 3 LE % ) L g oot )| E@ D G}‘j e
New New New Open | L) Compare Import Save ":J OpenVanablez Favorites érkunandﬁme Simulink  Layout JSetPath Add-Ons  Help o feguest Suppoit
Script  Live Script v v Data Workspace (- Clear Workspace v v L4 Clear Commands v h “Parallelv - ¥ ﬂlealim.AB
- FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES =
Ga 5 QDI:;J » C: » Users » 109360768 » Documents » MATLAB v P
Current Folder O Command Window ®
Name - New to MATLAB? See resources for Getting Started. X
>> % Butterworth lowpas
[b,a] = butter(9,0.4,'lo 0.4 p 2
freqz(b,a,200,100);
pause;
100 Hz
2Xpi*¥f1Xn¥T )+sin(2Xpi*f2¥n*T);
Details A~ subplot(2,2,1); stem(n,x);
Workspace ® xlabel( 'time index'); ylabel( ‘x[n]");
Name Value title( 'dis 1 where T = 0.01 sec');
Jx
== EA
ao
B s vA %
= S - - - — -
16 7 MATLAB Butterworth Lowpass Digital Filter Cut-Off Frequency = 0.4 nf =20Hz
& Figure 1 — %
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