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« 2L —ERE T 075 Z 518
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 IREEBET 7Y
e wav/ #—<v b (PCMT—%X)
e HHAOY 7 FLO—&X—ldwav7 +—~ v F TIRETZE /-

A, BIEDRA AL 33— X — | AHE
* DAZ {2
s AE—=h—NoBE
* Windows Media Player
c IFIEBRT A7y FOBEETHEEARE
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1. REEBET77VZ2A A b—LE &
* https://www.vector.co.jp/soft/win95/art/se268485.html|
* baile4_9_4.zipZ B L CZOBHLGATICE L 721
e 7 # )L Xbailed 9 4D F Dbaile.exeHN T 7V
« TRV by IZya—bhy bEEoTHEL EFEF
2. REFE7HILVZDODESE
o [BRTE] = [EXRTE| D, WAVEREFRLRAZZETES (HET)

3. 1-2MOBSDFEZHEE L
e BRERX VAT JEEN 52 (FESES ) ALITE - baile de disfracas  —

_ IREHRRX PME BRY) BEQ A7vIN0) ANFH) .
« TATICAI > TET *E Z ]LE Sl J[M:Jr%a\ ?
o BEREERT BhERgy P —
4. FEAFEDIG L -_

© PCMT —ZIF, RIT7 7 AL S [
HDT7HILEZDWAVET #ILXZIZH 5 -

e 7#F—7<v blE.wav
s XN Uy oI BHREBRLE

bF £ FREE vy 7l  HDEEE
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C++3 > /XA T bcec32

e JCBorlandft D C++3 /N4 <
o R7EIZE IR E 11 TMicro Focustt

* Embarcaderoft ODHPH B X 7 >~ 0 — K AJBE

* https://www.embarcadero.com/jp/free-tools/ccompiler

e WM Z A—ILFEHEANLTXKTA—F

* BCC102.zip

- BFT 5 EBCCI27 A ILEATZES

« ZOWHBIBICEENT 5

. %@¢®Wﬁﬁw§:%m%LT
o PathOBEL AN DH B WEEIL [Windows10 Path] TR
e DWTIZAL ¥ 77r)l/¢<'/\%>Path7£r Bd &

. FEFR
e AW R7OV 7 FE2BZE. bee32ck A S
e I7—HH7-5H0K

SoundProgramming>bcc32c
Embarcadero C++ 7.30 for Win32 Copyright (c) 2012-2017 Embarcadero Technologies, Inc.

bcc32c.exe:

SoundProgramming>



https://www.embarcadero.com/jp/free-tools/ccompiler

— H
=S gH2

e bee32%x A VR b—ILH &L
c FIORTA RASZEIZITHI L

o 7 ILEVERK

o Z:D1E LY A5 12 SoundProgramming 7 A )L X & AERK,

o testlZ{ERk. I /5A b, FEIT
e ZDOH(Ztestl.cEWIEDTFRA T 7 A ILELERR
e EMOO—FAZ AN
« T \//\o/r L L’C%ﬁt%ﬁﬁﬁj (—I:) #include <stdio.h>
J :| \//\o’r 3Libcc32c int main () {

e mBEOOAYVNEANTS printf ("Hello Sound Programming!¥n");
}

SoundProgramming>bcc32c testl.c

Embarcadero C++ 7.30 for Win32 Copyright (c) 2012-2017 Embarcadero Technologies, Inc.
testl.c:

Turbo Incremental Link 6.90 Copyright (c) 1997-2017 Embarcadero Technologies, Inc.

SoundProgramming>testl
Hello Sound Programming!

=t
SoundProgramming> RITHER |
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o Ny XER
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« ET1LFEE bitsPerSample oy
—_ ) v XAl
e B 7 — X4 dataChunkSize
o &
. F— R

¢« PCMT — XA WLATWS

« -32768~+32767 DEHE .
. 168y k=234 | 7 = 2
o 16XEFLT2M7

2a 00 8 00 6c 00 28 02 40 00 f6 01 9f 00 9¢ 02
89 00 d5 02 fd ff 7e 02 46 00 1b 02 3e 00 6c 02
f8 £f a8 02 d9 ff 88 02 e6 £f 76 02 1lc 00 5d 02
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wave.h

e PCM7 7 A ILZEIZ DI Ny X

« 2DNDH]
« MONO PCM: E/ JILEFET—X
« STEREO PCM : AT LFAEET —X
« 4D DEK
* void mono_wave_read(pcm,name) : €./ 7 ILEFE i AIA A
« void mono_wave_write(pcm,name) : B/ JIILEEFE XA A
« void stereo_wave_read(pcm,name) : X T L A EE Fr A IAH
* void stereo_wave_write(pcm,name) : XA T L A EFEE XA H
- Bl
« pcm : MONO_PCM( E 7- |ZSTEREO_PCM) DR A ¥ &
 name: 7 7 AILEZADRA VR

¢ IR—VDBEXDYR— T A Do AF
* http://floorl3.sakura.ne.jp/book03/book03.html
* chapterOl.zipz X 7> A — F L CER
» chapter01/chapter01/ex1_1/wave.h
o TR LEBIENWNE © 144,281,2951TH D (short) & (int) ICEET 5
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= (D7 F]

—1

MONO_PCM

STEREO_PCM

typedef struct

{

}

/* EARERE */
/* BEFRE *
BT —ADRE */
ET—X */

int fs;
int bits;
int length; /*
double *s; /*

MONO PCM;

typedef struct
{
int fs;
int bits;
int length; /*
double *sL; /*
double *sR; /*

} STEREO PCM;

ERCEREL */
/* BEFCRBE ~*
ET—XDEE */
Z75—2 (LFvrxlL)

ET7T—4% RF ¥ %)

*/
*/
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« FIIZEIOIRE) =K
« BxF5=KE%F5
c Lo L EMLEE =Y1K
* w(x) = sin2nx
- iRIEL. AL, BEEEa (f =1/T)
* w(x) = 0.5sin2m3x
« IR1B0.3. FHAL/3. EIKE3
« w(x)=0.3 sinz% = 0.3sin anx
- IRIE0.3. FEHA3. AKE1/3
c wx)=A sinz%x = Asin2nfx
o HRUBA. BHEAT. BEEES = 1/T
- BEERIG T A VK
o EHxDRAHIED BERLRY
- EXTI£0.001%
o U7 U > EEEH 1000Hz=1kHz
- 1#T1000EY > TV TE B L

sin(2mx)

0.3sin(2mx/3)

0.1
0.08
0.06
0.04
0.02

-0.02
-0.04
-0.06
-0.08

-0.1

YA VR KR

—8—sin(2nx) —@—0.3sin(2mx/3)

0.5sin(2m3x)
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« RIIRL
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. Hv%]xzfs,g,g,---, -
o KFw(x) = Asin2nfx

e TUXILT 7AILEVER "wavel.xlsx" “wavel.xlsx"
« A1:500 (FEK#E) . - c
- A2:03 (ki)
« A3:8000 (Y7 v I REIRE)
« A4 :16000 (RFIE)
« A5,B5,C5(C"n","x","sin" & A/
« A6IC0O% AT]

sin

S SO LR SR VR
—
-
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C I TCEEIEAHQ

500

0.3
8000
16000

sin

BT —9OfFE(S). . .
bE

TF0EA()
R 75w22 J4L(E)

T — X AR EREE LT,
0 15999 F T D 160001 D
RINT— X AERRT D

15999 15993
16004 15994
16001 15995
16004 15996
16003 15997

S = EONEfT
OfFR) @ mMEL) H(A)
O =E(G) BE(W)
O Bf1(D) B(M)
O A—FT1L(E) ££(Y)
L1 F—4FEI(T)
BE(s): |1 BLHE(0):
| OK } ==k

16004 15998
16004 15999

16006]
1 F'\.I"II"I_;

A B c
1 500

2 | 0.3

3| 8000

4| 16000

5 _n X sin

6 0

7 1

8 2

9 3

160001E O &5

St

T—XMNTET
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T4 TCHF

BIICxZ . CHICH A v EEES

w(x) = Asin2nfx

A B c |
1 500
2 | 0.3
3 8000 4—@
4 [ 16000 e £
5_ X sin 1_ 500
6 0]=A6/$AS3 2, 93
. 1 3 8000
01 2 L—1 4_ 16000
=—,—,— 5n X sin
TEER TR L ;
7 1
8 2
A B‘/];\Q plal _ 3l
1 so0] «— \_J
2 0.3
3 2000 \CD v
4| 16000 AT —
5 X sin
6 0 0|=$A%2*SIN(2*PI()*$A$1*$B6)
ri 1

A | B | ¢ |

1 500

2 | 0.3

3| 8000

4| 16000

5_n X sin

6 | 0 0 0
7| 1| 0.000125 0.114805

8 | 2| 0.00025 0.212132

9 | 3| 0.000375 0.277164

: ~nnn5 0.3
A 15994|  1.99975 w13
16001 15995 1.999375 -0.27716
16002 15996 1.9995 -0.3
16003  15997| 1.999625 -0.27716
16004 15998 1.99975 -0.21213
16005  15999| 1.999875 -0.11481
1RﬂﬁE

YA VIRDBERT — X 5
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;_1_ 16000 | .oo.. M hd | | Al HooEseEEy)... 4 BOATIY
5 |n X sin I N Bl F—50@R(E)... HRiE
5 0 0 0 > M Pl 0 sDEER FIE =
7 1| 0000125 011 &5EE;EIR U ———— EENSEEMEN(N)
8 2 0.00025 0.212137 ZOEE0SIOEAEN: EREOSTEE(M)...
. ‘i”?(_'cﬁ 2 Oy HMEERF

9 3 0.000375 0.277164 2 07 -FEHELET. 1p SOSTEEE)...
10 4 0.0005 0.3
11 5| 0.000625 0.277164

Tenndh| 0212132
16001]  15995| 1.999375 -uizsito
16002 159496 1.9995 -0.3

16003 15897 1.999625 -0.27716

16004 15998 1.99975 -0.21213

16005 15999 1.999875 -0.11481
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CSV C1RTF

c T TV ENT VI RRE

RERZ 2T /2T

e CSVIEZ
HiaT¥XbThY, WAWALTOTS LTHEALEE

. F—

THFRMT =L IFEAIBETITLPLT W
I/ EILTHZDEFRZS

7272 L. HPERIFRFINAVDOTER
NAFUEXEERT 5 &4 IHAKEN

X % CSVIE R TRTF

[ Z77A4)] = [Z8Z T TRTF]
Xz [csv(a>r~XEY) (*.esv)| ICEFE
"wavel.csv" TIRTF

« EEANHEDZDTOKEIRL TEH—Y— FDAERE
RELIZCVI 7AILETFRAINITAXRTRSE, HOLSIZRIDH Y~ TX

TN TIA TWS

wavel.csv

DD = O DD ] T O] e G [~ —

- — —

....... |
oo, , <
1,,¢
s000,, <
16000, , <
o, SN
0,0,0«
1,0.000125,0.382683432«
2,0.00025,0. 707106781«
3,0.000375,0.923879033 <
4,0.0006,1<
h,0.000625,0.923879533«
B,0.0007%,0. 707106781«
TN NNNeTRE N 20000 A0
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BENDRE

e CSVZ 7AILDBWAVET 7 A ILAZEHT 5

* csv2wav csv wav

« V7 7ANEZ RO BREFELEZDHD
- 117H : B GEHARIET)
- 217 :iRIE GEARIEY)
o 31TH B> 7Y v RS
« 41TH @ %R%|Klength
e 5TH i ~Nv X (GRARIET)

« 6ITEHLIFE
s 3DDHENILA TWND
« 3DENT—X

. 105&20@%&?@ X970t &I—m
ZHnxEE->TWD

e« WAVEZ 7 1 IL~DRTE

* mono_wave_save()B9%&
e OAV/NNAJL

> bcc32c csvZ2wav.c
. =5

> csv2wav wavel.csv wavel.wav

csv2wav.c

#include <stdio.h>
#include <stdlib.h>
#include "wave.h"

int main (int argc,char **argv) {
int N=300;
MONO PCM pcm;

/7 @[iﬁﬁil.v 7

if(argc!=3) {
fprintf (stderr, "Usage: fromCSV csv wave¥n");
exit (1) ;

}

/] CSVT — & Dt
char buf[N]:
FILE *fp=fopen(argv([1l],"rt");
fgets (buf,N,fp); // Hiﬁiiﬁhuﬁﬁﬂi‘l,
fgets (buf,N, fp); // REZAHRIEL
pcm. fs=atoi (fgets (buf,N, fp)); // Yo7 SR
pcm.bits=16; // EF{LEy I (16lCEE)
pcm.length:atoi(fgets(buf,N,fp)); // RIE
fgets (buf,N,fp); // ~v XOFHRIEL
pcm.s=malloc (pcm.length*sizeof (double));
int n; // nH
double x; // xH
for(int i1=0;i<pcm.length;i++) {

fgets (buf,N, fp);

sscanf (buf, "%d, $1f,%1f", &n, &x, &pcm.s[1]);
t
fclose (fp)

// WAVET — X% D{R7F

mono wave write(&pcm,argv[2]);

free (pcm.s) ;
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« Windows Media Player CEH4 9 %

« FARBRBNBEINARNK

DO EBZHIRE &,
s BRERBORBKHET7 7ALEZITAFTDODEEY)

« 8DV 7AIIIIET —X%ERFEL. Media
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7, XN N

523Hz
587Hz
659Hz
698Hz
783Hz
880Hz
988Hz
1047Hz

wavel-1.wav
wavel-2.wav
wavel-3.wav
wavel-4.wav
wavel-5.wav
wavel-6.wav
wavel-7.wav

wavel-8.wav
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« YA VEDEREHERIBEEZZEILSIEDDOREEZRELEDLE S
S(f,A) + FURESf. IRIBADY A >

« /OAFX UK
o FEIRERME. 3ME - - - RIBL2ME. 13- - - DEZRELAEDES
« N=S(f,A)+5(2£,2) +5(3f.5) +5(4£,2) + -

03
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@ O
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nokogiri
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o
Z{EI 0
01 © 002 0,004 0006 0,008 olo1
0.1
<
312 0
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T AEDOERD

« wavel.xlsxZ 3O B — L Twave2.xlsxx E %
« T 7IEHIBRLTHL
e CHllEiBmAL. /JOFX VU KZEBGERZZEIT5
o DI LMINE TICEARK, 2fE3K, 31FK - + - 10EKEF52 2 &ICT 5
« C6ICDEN OMEE TOMZETET %

A B C n F F A B C D A B c b
1 500 4 0RO 1 500 a 1 500

2 0.3 (@ aF-(©) 5 0.3 , 03

3 8000 [0 mpioATay: 3 8000 _— B 2000

o e : O 2 )99“/ 4| 16000

Z ” Ux OS'" {n X E %ﬂ 5 |n X J nokogiri sin

7 1 0000125 0.114 . 0 0 6 0 " p|=sum(D6:M6)

8 5> 000025l 0212 EED) s 7 1 0.000125 0.114805 7 1 0.000125 14805
9 3 0000375| 0.271 = EECEOHUF(N) 8 2 0.00025 0.212132 ] 2l nnnnos N 219122
10 4 0.0005 ij@Eiﬁ‘.ﬁﬁ(E)m Q 2 N NNNT7E N 2771684

11 5 0000625 0271 gy

12 6 oo00Ts( 0208 .

13 7 0.000875| 0.114

14 8 o001l 368 P W
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3| 8000
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5_ ® nokogiri

6 0 0

7| 1 0.000125 0.114805 f

8 | 2 0.00025 0212132 DI ERE Z=EBL T %

TDEE, DADHFHEEHET S
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BE-oThHE~AOE—9 3%
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« YRR L7c/ AFXFVKZET T 71T S

AN

D HEER

"x" & "nokogiri" M ¥ % 3FER

o "X"&"nokogiri"M2 DO EFEIRL, V7 FF—ZWHLANOTREZEX 7L v Y
[fEAl = [777] = 86K (BEfR) |

e a7 Y v 7 LEAIEZ0.01IC

« B LICRIEEERD 7 7 71t H [RERICRIEE

0.6

-0.6

nokogiri

04

02

© RIATM

0.2
0.4

-0.6

A IANOA

—— nokogiri ——sinl ——sin2

AN AR
ALY NI S
R ""\?'Vm‘x’f\V' VW

JAFXVRERHES

A AAASANA AR ANV IARAYAA A IAANGAAA ARANAR
OO EAACEOANAN
VYR "‘\i“vﬂ"‘if‘V‘ 'QVV‘V‘ b,

sin3 ——sin4 ——sin5 ——sin6 ——sin7 ——sin8 ——sin9 ——sin10
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ITRILTUTD/ aAF ) REERRLBEE L
[E K £1880Hz
« ¥RMNE0.5
. Eéz%’)
7 4 L4 wave2.wav
gzﬁgi#4/&@ FHEESEITOME L TUTDLS I

« R=5(f,A) +S(3f,5)+5(5£.2) +
e T 7t/ TwavedxlsxZzfEl . IR ZLUTDOREEZERLBEL L
JE % £1880Hz
« RME0.5
- RX2%
s 77 A% : wave3.wav
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70425

ERROTRATILTEZEMRT D

YA VREEDT-DICHELRT —X
- IRIBA
o ERES
« BTV YIRS,
. RIIRL

. B ;Wx__g 12 L1
J AT A

o HFw(x) = Asin2nfx

/Fiﬂ/w(x)O)T ZENIE L W
I=1E0.3

o JAKRE500Hz

o Y7 v I EKE8000

- EF{LEY FHue

- EDEX16000 (=28)

« MONO_PCMZIDEIFs(Z A5

B 7' A7 2 LA "makeSinWave.c"

> bcc32c makeSinWave.c

> makeSinWave testl.wav

LKA EFDA

makeSinWave.c

#include <stdio.h>
#include <stdlib.h>

#include <math.h>
#include "wave.h"

typedef struct
{
int fs; /* BEHR{CEEE +/
int bits; /* EFBE */
int length; /* BT —XDEE */
double *s; /* ZT—X */
} MONO PCM;

int main(int argc,char **argv) {

if(argc!=2){

fprintf (stderr, "Usage: makeSinWave wav¥n");

exit (1)
}
MONOiPCM pcm;
double A=0.3;
double £=500;
pcm. £5=8000;
pcm.bits=16;

pcm. length=16000;

/B

//
//
//
/!

vl

Ixig

JER

B 7Y v SRR
Y7y ML
/[l EE

pcm. s=(double*)malloc (pcm. length*sizeof (double));
for(int i1=0;i<pcm.length;i++) {
double x=(double)i/pcm.fs; // x
pcm.s[i]=A*sin (2*M PI*f*x); // A*sin(2nfx)

}

mono wave write(&pcm,argv[1]); // R7F

free (pcm.s);
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=& D A Bk

« A7 T LTERBEERT S

N - makeScale.c
. RHs FE CosER
l\ o l\ i = IZE #include <stdio.h>
. > 0)1'—:- N #include <stdlib.h>
%ﬂ% *L = 75:15F/ #include <math.h>
#include "wave.h"
int main(int argc,char **argv) {
if(argc!=2) {
e — fprintf(stderr, "Usage: makeScale wav¥n");
P exit (D)
N }
k 523Hz MONO PCM pecm; // &
pem. £5=8000; // Y7V TREEE
L 587Hz pcm.bits=16; [/ Y7oy bE
~ 659H pcm. length=64000; // && (8B TSH)
= z pcm. s=(double*)malloc (pcm.length*sizeof (double)) ;
_ C 5o 59 08 ‘ ¥el 988 1 : A—IS):I:@:::;‘, Hir
77 698Hz ciii;lbi(fcale_f[] { 523,587,659,698,783,880,988,1047 }; // BREOEEH
7 el ?Sit&itk‘zﬁ;‘ /{‘Tﬁmﬁ =i
j=0;3<8;3++) { // sE&EREMET .
> 880Hz double f-scale f[3]; // BRjDEME
for (int k=0;k<8000;k++) { // 120O&ERKTsoo0E (1)
> 988Hz double x=(double)i/pcm.fs; // x
pcm.s[i++]=A*sin(2*M PI*f*x); // A*sin(2nfx)
b 1047Hz }

}
mono_wave write(&pcm,argv(1l]); // RiF
free (pcm.s) ;
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1. /JOFVUKEHEERT 707 7 LkmakeSawWave.cx {ERt &
JAXUR N =5(f,A)+5(2£5)+5(3£,5) +5(4£,5) +
o NNTA—X
J& % £500Hz
« xM=R0.3
t > 7 > U K #(8000H:
&F&16000 (27)
ZEIF10fE £ T
« bV
o 28Efor/l—THEEICR D
NEIDIL—TTEEORLEHLEZITH
o pems[ilOFEAL Z TN E W T &

2. JOAXUREBEL., T7EILTER LT S L

3. YUY v EIKRE A 800Hz, 8000Hz. 44100HzICZE X T2 DZ % 1E
oL, TN ZEETLERXTHLE

s BENEDLSICEALTHN?
- FAIUKREEAREGDOICENES BRZERYE
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