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Without basis frequency, we perceive it by harmonic structure. -

1 |fs=22050;

o ldt = 1/fs:

3 [onkai=[261.626, 293.865,329.628, 349,228, 391,995, 440,000, -0];//do,re,mi.fa, 50, ra
4 |zakufu=[1,2,5,4,5,2,1,7,5,4,6,6,5,4,5,7];

5 |randon_of fset = zrand(l, lenzthigakoful, uin’,5,100;

g |total _code_num = lenzthigaloful:

7 |quater_rote_time = 0.53 /0.5 sec for =inzle quater note.

3 |quater_note_num = quater_note_time # f=;

g [total_num = total_code_num # quater_note_rum;

10|record = zeroz(1,total _num);

i |function [v]=trapezoid window(i,width)
2 if i<width/10 then

] wo= i (width/100;

4 elzeif iPwidth®d /10 then

] wo= Lwidbh- i)/ Cwidth/ 1005

B elze

7 w103

3 end

g |endfunction

pe|t=0;

2afk=1;

24|for i=1:total_code_num

25 for j=1:quater_note_num

28 £#(3) Wissing -fundamental -Kearu

27 wa =l

28 for m=1:3

29 wal = val + (G-m)/5.0 # =in(2.0 % Spi % (random_off=et (i) + m) % onkailgakufu(i)) ® t)*trapezoid window(j,quater_note_rum);
30 end

21 record(k) = val;

33 £f12) baion -Kaeru

34 {ival=;

45 fffor.m=1:5

a6 A wal = oval 4 (B-ndd6.0 % sin(2.0 % ¥pi % no# onkai(zakofu(i)) # £t rapezoid_window(i, quater_note_num):
37 {fend

38 ffrecord(k) = val;

L1l A1) Original -Kaeru

41 firecord(l) = =inl2.0 % ¥pi % onkai(zakofuli)) %)%t rapezaid_window(j, quater_note_num);

42 o=t o+ dt:

43 le = et

44 end

45 |end ‘ S
4 |sound(record.f=); )
47 |savewavel record.way’, record,fa);
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amplitude
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phase
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/' m=1.0; //EE 147

c=1.0; J/F N
k=1.0; /78 12

f=[-1:0.02:1]; /] BRE
w=2 * %pi * f;

0.8-
s=%i * w; ]

0.6+

[IBEGEEIVE)

H=ones(s) ./ (m.*s .*s + ¢ .*s + k);

IND—ZARYK)L

0.4-

0.2-

J/INT—ARGK )L

power_spec = H .* conj(H); 00— T T T
lot(f,power_spec); / [ER#[Hz)]

(%) Pythona—F

import matplotlib.pyplot as plt
import math

import numpy as np

= 1.0

= 1.0

= 1.0

np.arange(-1,1,0.02)

= 2.0 * math.pi * f

=1j * w

H = np.ones(np.size(s)) / (m*s*s + c*s + k)
power_spec = H * np.conj(H)
plt.plot(f,power _spec)
plt.show()
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