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[y,Fs] = audioread('tuning fork Ad4.wav');

Nsamps = length(y);

t = (1/Fs)* (1l:Nsamps); % Prepare time data for plot

% Plot Sound File in Time Domain

figure

subplot(121),plot(t,y)

xlabel('Time (s)’), ylabel('Amplitude’)

title('Tuning Fork A4 in Time Domain’)

subplot(122),plot(t(9501:10000),v(9501:10000))

xlabel('Time (s)’), ylabel('Amplitude’)

title('Tuning Fork A4 in Time Domain’)

LS H tuning_fork _A4. wav BT XES5 00 . way X{F.

B 11 2b Frs i AR S 7E[0.455  0.475 ] XA B8 5 IE %G SAEHAHM, BEEX
PREVIREE S Bl Ak, mH 2R EE MR (A-440 F ), A K20 2 0.00227s
(2.27ms) ., ERBAAL, PREGXNRDEHF LW ERXBZEFERFREKRER?
TGS A B E ARSI R AT . ATRES, HEX T REZ ] — 18
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HeRR, MPIE AR AR « R AR, HILEXZH F R
F=-kx (1.1.1)
K, S L EEXEBEBHE MR, A5 R Y X2 B « 569 E 5 m e,
[ 56 7 2 AE F 1) B, s 2 O [0 R A 00 VR AR i L (RT3 OF z
B AR A T R A — A I (A 57 :
), B ”
d’x I |l
F=ma=m — (1.1.2)
de”
A, m Z2EHEXH R, BHEACL L l)ﬁlrk(l 1L.2)a[ A, XA \ N/
73 0% H M-, BR b s eT A4S B AR L el e A s B ()
5estla] o 49 B i AR, D
d? x(t)
m =—kx(t) (1.1.3)
dr®
R R — A BR AR Rlids BXEATH

,\'( t ) = cosw !

b, FBE wo

4

PREER BAE 0, R

T a(t)=coswgt fFEAIK(1.1.3), A
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m —tz-( coswt) =—kcoswyt

wo =+ i ‘ (1.1.4)
m
i, 3 IR sh i o 77 8 — A il 2

x(t)=cos(,\/zt) (1.1.5)
m

ML LS) A, ()R T HEXWEN I AR B RRENEZERS. 55,
HRLAR A B A 3 (1. 1. 4) 38 AT LAFS 3 F 1 99 4546

1) f WA 5 SRR R (m AR D) , 00 SECRE (& B k) M — A LA B RSB, b X
1 5h 09 8 K o, TF HTFVE

2) WA CEE AR (kAR , MEE (m k) 19— B BERAEE, HAEX
WA AIE 0, RELTFVm .,

W 111 AR R B SR, R

1) 3% E9UE B TR S, SRR AR . R R AR S R X AR
BT A B R

2) ¥ AL audioread X955 S AT EEARAE , BAGEE .

3) I B8R audioinfo 2 ¥ 7 99 SCHR 0 B A R M, 9 ELE % 5 990 S 14 47 OB ST

2. RREEEER

TR RE I ZEHSMHES, mEARMERSES . hTH ., 2RESH
B LT 915 X (5 B AT LAt B (55 Rk 8 = A, EL7E AR 2 A0 1 S i O 2L 17 o U — i
HFESAERBEEATEVRF =L, T EKE D MATLAB {5 5 4 iR R 8= A4 — 863
T RRRES,

(1) JARIf5S MATLAB RHEL U THAHE T EMANGS AR, AFEZ. &
3% . {1 ¥ (Sawtooth) BT U (Square) %5 [& 1. 1.4 45 T 4 % 50Hz, R HE% 10kHz 3 H
FRk 1. 5s (0 J WIHE 15 D RUE TR B A 2, BRRIFIF .

£5 = 100007t = 0:1/fss1.5;

W AT 0o A

x1l = sawtooth(2*pi*50%t);

x2 = square(2*pi*50*t);

subplot(211),plot(t,x1), axis([0 0.2-1.2 1.2])

xlabel('Time (sec)’);ylabel('Amplitude’); title('Sawtooth Periodic

Wave')

subplot(212),plot(t,x2), axis([0 0.2-1.21.2])

xlabel('Time (sec)’);ylabel('Amplitude’); title('Square Periodic Wave')

(2) ERABIfES MATLAB R HE W THMBHE T ZRERAMGESENEE, &€
§& = 1 Bk b ( Tripuls) . % JE Bk b ( Rectpuls) 1 & %7 Jk b ( Gauspuls) %, B 1. 1.5 A
T — Bk vh EBE 20ms . KA 10kHz I H RF4E 2s (0 = A Bk op FIAE JE Bk oh (5 5, IR 2
FUF

5
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fs = 100007t =-1:1/fs:l;
x1 = tripuls(t,20e-3);
x2 = rectpuls(t,20e-3);

subplot(211),plot(t,x1), axis([-0.10.1-0.21.2])
xlabel('Time (sec)’);ylabel('Amplitude’);
title('Triangular Aperiodic Pulse’)
subplot(212),plot(t,x2), axis([-0.10.1-0.21.2])
xlabel('Time (sec)’);ylabel('Amplitude’);
title('Rectangular Aperiodic Pulse')
set(gcf,'Colox’,[111])
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WEE A, FRENHRSETR. B 1164 % T —4 50kHz, REEHFE IMHz H
60 % H FE ) 1o 7 565 ALK i A0S A R B, K b E BB AR IR T IR 40dB AL B {E S, THEF
mF .

% Generate a 50 kHz Gaussian RF pulse with 60% bandwidth, sampled at

% a rate of 1 MHz

tc = gauspuls(’'cutoff’,50e3,0.6,[],-40);

tl = -tc : le-6 : tecy;
gauspuls(tl,50e3,0.6);

Il

yl
% Generate the sinc function for a linearly spaced vector

t2 = linspace(-=5,5);

y2 = sinc(t2);

subplot(211),plot(tl *1e3,yl);

xlabel('Time (ms)’);ylabel('Amplitude’); title('Gaussian Pulse')
subplot(212),plot(t2,y2);

xlabel('Time (sec)’);ylabel('Amplitude’); title(’'Sinc Function')
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B 1.1.6 50kHz, REEEEZE IMHz H 60% 45 55 (149 85 17 5545 ik b 15 #% o6 %k

(3) ABEE ABHES, flan chip KRR TREREHHKNES. MATLAB A ik
i chirp bR W 7] 252 BHE E SR R A I RA AR 0 A AL o PR30 0 ek ORI IR 8 e
Banm 1L 1.7 fioR, BRFWT .

% Generate a linear chirp
t =0:0.001:2; % 2 secs,lkHz sample rate
ylin = chirp(t,0,1,150); % Start DC, cross 150Hz at t=1sec

% Generate a quadratic chirp
t ==2:0.001:2;
yq = chirp(t,100,1,200,'q"); % Start 100Hz, cross 200Hz at t=1sec

oo

+/-2 secs,lkHz sample rate

% Compute and display the spectrograms

&



subplot(211), spectrogram(ylin,256,250,256,1E3, 'yaxis');
title('Linear Chirp')

subplot(212), spectrogram(yq,128,120,128,1E3, 'yvaxis');
title('Quadratic Chirp’)
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Time (s)
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% Generate a convex guadratic chirp.

t ==01:0,001:1; % +/-1 second,lkHz sample rate
fo=100; £1=400: % Start at 100Hz, go up to 400Hz
ycx = chirp(t,fo,1,£f1,'q",[], 'convex’);

% Generate a concave quadratic chirp:
t =-1:0.001:1; % +/-1 second,lkHz sample rate
fo=400; £1=100; % Start at 400Hz, go down to 100Hz

yev=chirp(t, fo,1,f1,'q’,[ ], concave’);

% Compute and display the spectrograms )
subplot(211), spectrogram(ycx,256,255,128,1000, 'yaxis');
title(’'Convex Chirp')

subplot(212), spectrogram(ycv,256,255,128,1000, 'yaxis');

title('Concave Chirp')

PRtz 4k, B8 —4 % H {5 5 2 Rk % % ( Voltage Controlled Oscillator, VCO) , & fE

A HEARBEEREFAEMRGES. B 119 S TH VCO 435 4 i = fy i

WU, WEFWMT .

o

% Generate 2 seconds of a signal sampled at 10kHz whose instantaneous

% frequency is a triangle (respectively a rectangle) function of time:

fs =10000;
= 0:1/Es:2;
x1 = vco(sawtooth(2* pi* t,0.75),[0.10-4]* fs,fs);
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x2 = vco(square(2* pi* t),[0.10.4]* fs,fs);

% Plot the spectrograms of the generated signals:

subplot(211), spectrogram(xl, kaiser(256,5),220,512, fs, 'yvaxis');

title('VCO Triangle’)

subplot(212), spectrogram(x2,256,255,256, fs, 'yaxis')

title('VCO Rectangle’)
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% Pulse Trains

% Construct a train of 2 GHz rectangular pulses sampled at a rate of

% 100 GHz at a spacing of 7.5nS.

= 100E9;
D=[2.51017.5]"* 1le-9;
t=0¢:1/fs : 2500/fs;
w=1le-9;

% sample freqg
% pulse delay times
% signal evaluation time

% width of each pulse



