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printf(* Good morining, world* j;
{
"main" 5 WA SEARFAKIEL - TRY. FRAKROAEBRHERNHALY
SR, FRFAP. main REMAK - prinf)RE. AXESR, ATRERERY.
main EE AN BAER, T printf BEW A SR E— 9L,
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X, WINERFF LNA T g

tinclude «stdio.h>
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int test()
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SYRB—ITREEEES BAEN TR, HEDLMEERE,

int test2 (junk array)

nt jlmk;

float array{};
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int test (int junk, float array[]}
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R PR RN AT LA LLEY, B R REARYE AN, R

WHIF A H.,

int test()

{

intg

char ¢;

} / #end of function + /
M ERERBKESHFMLOZ . .
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BEPERRAE BAXBFARBENHIEREA RFNXRTH)., CRENSHN
BEFEMWY, EFRERELHA 5.

= 128; : -
RE—FBEET., T8 WdEHE = B8 124
for (j = Oij< 10; i+ +)
puts(*Vaffanculo!”);

LR BHRIEAE L —FRRITHN R, RSO - N XEE Tor?, — BRI
FHEEFTG = 0. BFERG < 100 RBERLFHFAG +). & Torm BN HIER
e

MERE BN O

# j/hF 10,
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FHH AT T — iEALL
PRRY puts(HEWERA T U0 R SBAH.
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ERTERA "SR/ TS, W
/ * thisis a comment * /
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auto if

break int

case long

char register

continue return

default short

do sizeof

double static

else struct

entry switch

extern typedef

flioat union

for unsigned

goto while
ERAEHRAR

Ay Bk B 0 R W20 200 5 L U BB K R

CERBARZ LT

ing gl

float LR

double beb i Ji il

char TRE

FILE + RS

int * 5 1 R R B A £

char * B FHRRAEH

float FRia ER R A

double * 15 1 DURE E RV BB 415 1

struct LR

void

volatile

auto

BB AR AT

extern

far

near

huge

short

long
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register
signed TR
unsigned
static
THRFHE — BRI R
main (}
{
int j;
for (j = 0; j< il p-+)
printf{* What's up, Jack?”);
t
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% ans
AIEEA
. -—> oy I35 VEAF
%“ﬁ“ﬁﬁﬁﬁ&]({)ﬁw, B E B, FHARMBEA N BNy BE.
malh

{
float value:
float calculate():
value = calculate;);
} /* end of main function */
/ﬁ omamsxm=—k g
float calculatey)
t
float a = 2.2
int b = 5;
e, feturn [a % b};
} /* end of furction

—=mrms== ===%/

i
MeAL, BRATBL calowlate]) i B 3B F 1A iy 08 TG b5 A S [o] B ST O 6 B — B0).
et

RETAME R S —ERPANER, HHAEAIKNBBERO TGP REE, BT

— 5 main()
{

int j;

int *ip;

3= 2; /* 3 s assigned the value 2 »/

ip = &3; /* 1p is assigned the address 2f j */

pPrintf("The value of j is #d which is stored at location 3u",
i, 3P

#jp = 1lo0; ‘/* 10 is stored at the addresse contained in jp */

F* this Is the same as: } = 10; b

printf("The value of § 1s %d which is stored at location 3",
1 L

r v r
} /% end of main functicn */

ERPIR, FRREREY, M phnBRIEMNEE, TR 2 N
RLER | N, B-FHERARRANETRERD, —ATHRTURAELR
0, ~RUFFEATA, 5 —HRUE A FARGIEERSE.

char siring[10];

char » string2;
M AR string” B 0 — 84 10 ATHOBAL. “suring2” H— AR, X, HEUE
HWeERRARTHR, AR TFAEONEHBARZME:

string = {char * Jmalloc(80)

BrIEf




/* comments are enclosed oy star-slash combinations */

#include <stdio.h> /% preprocessor  statements; stdie.h is
rot in  the current dirsctory =/

¢include “array.c® /% array.c is in the current directory */

jdefine MAXDATA 500

int junk; /* global variable declaration w/

/% Functicn prototype */
volid TestPFunction(int datarray[]}, int size);

main() /* start of main function */

({
register int j; /% ocal wariable declarations */
int *jp:

int datarray[MAXDATA], num;
char string{19j;

char ch;
for{i = 0; 7 < 1O0; j++) /* loop with several statements +/
printf({"Enter a number "!; /* functicn call *f
seanf ("td", &num); /* the address of num is passed
to scanfi) =/
datarray(j] = num; /* assign the value of num to

datarray »/

1 /* end lecop =/
TestFunction({datarray, 1D); /* funétion call #/
] /* emd of main function #*/

void TestFunction({datarray, size}) /¥ definition of function =/
int datarray{], size; /» types of parameters passed to
function %y

{ /* body of Ffunction w»/

register int j; /* local variable definition */
for(i = 0; 1 < size; j++] /* loop through array =/
datarray[j] += 2; /* add 2 to each element s
) /* end of function */ -
/* =*/
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ARHEAEXHMEMPTATFEHRENBEFSTRARBZ HEE, BENE Y
KR LBE B, B HHFSRE, MILEWFHIRSRRBINITER
7. B 1-6 BrR 21 i B R 3 0100 B FE ol 448 %6 '

A Lfeh HA LB
1A E VIR
2EE 2.mE
3EMFLIAE 34 R A A
A 4. 8%

5 BEHRR 5.4 B AR

P 1-6 5 OEA LR R 5 A S S B d i A 3 it

et AHEERARTLMELNEZN, SRS TEE B RE M
BREBERSLE, B LERA—HREEGDEARES, ARMGRETE  &BMFE
AR, MRELAHIEN. B, XFTUBEESBER LRATESS) B ULMEE
B b o4 — P IR BRI R,

W 1-7 iR EBEGEESRERABZ ML AN, &8, BhRBED des



REATRERRT XML T ZFE. AN ESRRE T Bl r N B HE

wa EEHER KANETEREANLNRS,

(1

Write and Execute a
COMDUtEr Brogram 1N
BASIC, €, Pascal, or
Fortran to compese a
sk data le [Score)
conamng vatues for
mMusical parameters
{(eeich, dmahrn. voluma,
arculanon, tmbre)

)

Comode the gk Hla
{sccre) lo a sequenca

fig using a comenson
program (gg  T0°*A EXE)
SLTCHeg wih e rard

ot MID! sequercrg
spftware ces 3med 3T

your Compuler

i3

fa} Lpad the commercal

E citorSacuencer
software 1o the PC.

{b) Loagd the newly compied

sequence fie from (2)
into the play wingdow
and conguc: [send [ 1o
Synth lr periormance)

BM-PC Compahbie
(nterna MID! Interace Cara)

‘Compose
‘comnue
“conduct

Parsona Comzuter

Audio
aut Digtai Peyphome Mulltmbra Soung
-~ 0-0-0-0-0 Synthesizer Compuler Q-0-3-Q-0
Auchc SO
= T amper [Ty A
Dy BT AR, T AR RS

JE m']

MIDY iy

WA =i

:""'I‘j'. ? =



AL 1= U

WEBOEE  MIDOEFEDKE R OO ERH AN —MIDI #8050, X
FETTHEFHALD: —AREOEEEBRCT AN FREZIMGEED. 5—#
RO[LIFBA R P HESE GER £, ARARR0ERER, 6. B, SBZHEE
H—RROEHAERE, XS0 REIIROLERERD L5, ERERETRRTRE
k.

MIDI Bica| L AR E MY kichig, 8, e S0 oiamE—&ER
ERWEE, Fh-brhr Tl Oy -RPeER. DEREN NG, BFD
R, M2, fZEIEATR. B MIDI FE2EXALN, AR EWETEERE
EBASIAgZES. ¥E, #5E3.

B2

®i HEEIEE EREER - EFEYLEAR ORI T RS RS0 MIDI %
P PR L B AR BRLR. HAS-MIDI RO EAR: SEhEARMiESm
B, HAHBERIAELE RO MEHREEAR, FHFRRHEAEESS.

F-SERSIEEE, IRGESEORTEBRAEEL 5H RAM %3 [0 664 5 f
BRE--FHIBER-ZFFREENEAS. A% Fw. O AFHIA FE. X
FE%H. X HBEE, ANHEAAGFTFRXRONT /KB XHSHETITFEERN
RAM PIAESjE), IR AL AR SRS A 00 MIDE B HFA RAM oy, TA, W%
W B NER GG EREZI. RAM FEEEN BB R.

H i, BUUEM PSS(Promidi Smdio System)R R EMBE —WE, KEAKATED
skt s, B, BIESF. TR EEREMN G A FERERE,. FRLGHE
VERPEZE HRFHmBENKETLERNK. ME, PSS REME—EEET
EHMBESHER, LEMANBTE.

MIDI“iE&E" NG F R BE 09 MIDGAF I T BRI, EWRR o
R—MIEH R LS AMMESUE S —M8EY. REAEAEr#zE ¥ nEd MIp!
HEEMHHANEBT A GRE. BR, HEZNARTLRE - EHRFLURERFEN
FHRER, IFHWUFTUURHERMEERELE, UENRFHFERREZFHR—HE
B RTF RAEBER A BERS L. REYEEFFEE 0T LR 8 5 Aet,
RAESRBAEMELY. SNALERESE. RERBESLHLERFRIN
MIDT FEFREFFEDHE S EBUE, LMyl anwnE. SEXHORREE
A R AL E.

WRE A, MIDURBEEY - #HEER, UHE 0. | BrREHE. JEEEY
ANHTBAR LN EFREPERE Al -t F TR P ERFFERE. W
BB EERR S UOET RS, BEYT R ER 312500 R R B R

MIDI 348 B A REFHFREEEY. REFFEFITRART FERBHE
BRIENEE, RNBESARER ZRTRE TATHESE, NP FERER
BFEVZE, EFEHREFEIHCRHEMEZHE AR ERACNE 1-8 5iF).



IR I I

| < — Acicates status Dye

C112¢801

| < — noiges daacye

B 18 REFH S B 5

] IBM-PC comoarie
i : ] {Inzernzl MICH Intemace Cargy
’ M2 cut, Playmacks WIGt in
: i
Parsonal Computer canne e e
I = Bu 3 g 1RADTC » O1OTTLE »
] P darz ovra #aug ovie Syith

B 19 MIDI BB ELE

iBMAFC compatble
dnjernal MID) tuertaca Card)

MICE n (Eecora) MiC out
Personal Comrputer 1019010 1100011 !
- SRS oyte data byre Synin.

LR e

B 1—10 A B 5R-G 28 R % MIDT 848 i H

REEWHIEN S, BEBTFINAR N,

A 1-9 2— W MIDI e L% TUFBB SRR,

SRS B AR DS AR A AR SRR ) MIDT MR R B i)+ L.

MIDI 8K MIDIEEFEREU -+ L RERFN. HWH MIDI TARE
WIRRAR 16 AT, - AHM TR AR B4 - AR ITRERRRA SR O
B 16 A prak et TAE0ET

FEE, B-REFHPESTERZTRANEREONEEEXER Y. X
B, 6 PMIDEAHMEHE BB USSR RENR A%, BREMNN K
YR A0 ) LM K R 2 - R IR A -, RIS LR
, Midifile )RR HAE I —Eile, BlE, WRARABSX &, N—&KE MIDI B
NN E 2 TURERS S RN s FRE T RSB REET i 16 LR
SRR W BN, FF T DRI B e i 1k i R . \ -



MiDI out

BM-PC comoatne
{Internar KD intertace Cargh

Auds Cat A

10 auoD mxer =i

Augip Out B

e Al St A

10 aucko mixer —~

Audho Cut 8

16-channeis Sav.ana, DoTouer
e
Lo
MID| In
- vo.ce
Synth 1 Woge 2
voce 3
Responds voice 4
i Voice 3
channels voice 6
1thrg 8 Voce 7
Vioiee 8
MIDL | Thru
MIDL Y in
voice @ ————|
Syrth 2 voce 10
voice 1
Responds voice ‘? —
0] VOICE 73 e
channeis T voice 14
2 ihru 16 Voice 15
Vaiee 16
P 1-11 MIDI i -85 4 i ] 0

MIDI g ied i K

TH R et P e P AR T B LI AT 1 T S SR S R B (. AR R IR A A
BN ARTRERHA, BEMZEE—HEL PRERAG, FY 1 MdES
A~ B [ 5 T £ M I SHE SR AR A T KR At

H—-BESENEHNAESEENS -1/ 4 BHAEN TERETR —FFEE
RSN, B, 08 1/ 4 95 1927 E SR FRES, HHHME
WEIE, T~ 1/ 4 F4r% 96T syt Rk p AR, W@ 1~12 5iR,

— 27—



Quarter-note = 100 mm {defaull tempo)

Whole-note = 768 clock tcks

Hall-note = 384 clocw ks

Cuarter-note =
0 192 clock ticks

||||||||||||||||||

-1 = 24 clock ticks

B 1—12 MIDI & FF 2584 I ) 3 1t

EAAERERETHELREN, SESEHME 1 RAEFFFNLSFN. AR
171 RRELF, 1/280FFF 1/4RFUHZ—F, %5, EXAENRESE, RIBE
—H W RERER— B FESMTRENSE, A—4RTFRHENNHBT—4
GRIE A i 2 AR, LEFTEILERE, BTG X —
FRASTHNSI ESRRE - THRERE". URAFHE-ILEE/TRERESATSE
S, RAUEEB A MOBTRFRER. R0, ANSERAEHBNSE I RER
B, Z—ASRTHRAER PR HENEAER. A ETX—8 TROFMMY
HEARBAEXAFAKX. TH I-BRERT MIDI 2R SFRTKZEMLE.

ASCII 24

-4 B—MBYAREXFSFAAUREEN B TR SR0AFZ ENERE.

M 1-15 B 78— FHENIFEWASCH XHidR).

25 & DURATION(i 88 {5 B 30 L7 & Noteon(F 2t Fmgist H)a] LR T —4
HREMH, i, |E—MF 4T 1/74%F, B2ER Noteon ROF G W MM 192
PRET - FOZmesR, HAn:

FHH#1  NOTEON =0

FH+H#2  NOTEON = 192

FFWH3  NOTEON = 334

FH+H4  NOTEON = 576

##3 ARTDUR &{Hi8 % L & DURATION fi/h, B4k F#&E 4 B DURA-
TION #it Astf), W#EE ARTDUR FA3TA.



PITCH AHY" 1y VELCT TIMBEE

G 1 127 1=Whoe TR “f 127 gong 127
F# 10 126 2==alf 334 bels 126
Fooan o125 4 =Cuyaner 162 sitar 125
E 10 124 B=Eighth 36 harpel 124
D# 10 123 16 = Sotzentn 48 harman 123
D 10 122 32=32n¢ 24 stnng 122
C# 0 120 63 =341 ‘2 micC 121
Co o120 saxd 120
Saxd 119
saxd 118
C 9 108 sax ! 108
H 100
cC B 3 ymo B
c 7 84 cymbal 84
f 80
C B 72 drum2 72
m|
c 5 60 60 drumy 58]
o
-4 48 organ 43
n a0
23 6 glock 25
ol
2 b snare 24
20
C 1 12 opp ana 12
2 0 11 wka 11
A0 10 rhn 10
A 0 a oMo 3
C# O & Mo 8
F#¢ 0 & car B
c 0 7 nassn 7
F 0 & oboe 5
E 0 4 flue 4
Dk 0 2 538 3
o o : cello 2
Cx 0 1 la 1
cC 0 c g win o

HE: TR Timbre(F AR YE I HIHEEM.
H1-13MIDI ¥¥ 4L %H%

GEHTEH B2 SDA(System Design Associates)i TOPM.EXE 4335 #)

Protncel: TOPM iz .dal cutfile w01

NOTE MESSAGES.

Vanables:  {(expressed in decimnal iom)
NOTEON; MIDI nope gwent sia™ e, mEasLred i [CKS
PTCH: MIDH note rumzers. Q=127
VELOCITY.  speed of key O=oression, G- 127
DURATION, umesgace (0 Lcks) aloked ior a note

ARTOUR; aniculated duraton {reguizies (e rata of scundisience ‘or a givan note JMme-space)
CHANNEL;, MiDH charnel number 9—15
PCRT COMMUNICINCN PCr NLMDer remans consiant. Promich uges port G}

Hi-4HRANATFELEINETRE

(SFFARBEAENGRE-FHETHRELAN, E-FHANFLBLHAED



Wi 85%, LIRBUREAENE. B, P HEHEMB—FH0 A —EEE
. XRERTBY Lk th T AR TR (65 B0 W% L R R AP T, )

hct2 ‘Yessage Format.

Falos, 1 2 3 4 3 3
MOTECN PITCW \.fELG_C:-*Y AFTIUR SrANMEL RPCRART
Jméger '.'s:éger i e:;er ":E\:ger reger MEGar
ftiexs) 0-1271 0-127 tma om) a-'5 o
P 1-15 {E R ASCH X #id%
TFigR TOPM.EXE ASCIT &3 &1 T

100 60 127 163 0 0 gated 1./ 4 note,max velocity, ch L, middle C

192 61 90 163 00 gated |/ 4 natemed velocity, ch ), middle C&*

384 62 50 163 10 gated 1/ 4 notelow velocity, ch 1, middle D

HFERHAT SRFENEFEORBNEHNEREFERESTUREA ASCI
XHd. FRGREE 6 FESME. FIEREERNS.

B i-16 B— T EEREFSHNERE. SHRRARTELARERNNE L —TER
FLM. & 1-17 PoRS MIDI 3280 5w ¥ K& BB R,

Message Ne of Bytes  Coce Mumber (n cec mal

Polyphonic Altertouch 3 160 -~ 175 ‘channats D - 15)
Contraller Change 3 175-191 ichannds 0~ 15)
Prggram Char ge 2 192 - 207 [channels 0 - 15)
Channel Aftertouch 2 208 - 223 [channels 0 - 15)
Pich Bender 3 224 - 23% (chanmelg 0 - 15)

-6 EFHMAITFRERR

Controrler Murber decma,  falve range fdec:mal)

G127

Modulation Whee!

Breath Cortratler b a_197

roct Contraller 4 G-127
Feraments Tima 5 9-:27

Diata €mtry Shder & G127

Mair vowmre T 0-127

Systain 54 CFR-C ON_-27
Poramento 65 OFF -0.CN-27
Scstenuto 26 CFr -0 CN--27
Scil EN IEE .G CN=-27
Data Increment 26 a7

Data Det.remet ar 127

Local 22 Ort -0, CN =127
All Nate Off 123 o5k -0

Qe OH 24 OFF -0

O On 25 OFF - &

Mong Cn 26 0~ 15 (# charneds)
FPaty On 127 a

W 117 LR RASR FRBAR T REFNEHEFERE



A 1-18 &—Bx MIDI EHFBEHEHEHNE RERREE.
A 1-19 B —Egs AR, BRI AmEsAR.
M 120 B EFREMIF0E 0.

varables (decimal formj)

STARTIME star trme {ir, BCK3)

CONTROLLER. reler, number of cocrrolle Man v = 7)
CSTATCHANNEL:  status bvie, iyoe o Tessage (176 — ¢h gl
VALUE. data value. range 3 - 127

PORT: comrumeatcs S0 Aumber remuns constant, Pramech uses port 0)

B 1-1s MID] ¥ H# EEHBHAERER

Fieid i 2 3 2 5 8
STAPTIME  CONTROLLER VALUS O CSTATCHANNEL PDlm'
" | I . |
nigger inkegar integer giclald nteger
[cks) 176 + &b

B 1-19 ASCY X i)

ASTH = TaaTLiE

Q30 T 0 0173 0 <ot -an voLme ¢a chantel 4 10 2

100 60 127 63 3¢ gqaed ‘4 nole max werociy. ch 4, midde &

104 T o0 D173 U reremenitman volume far crescendd

106 v oan 072 3 rorgmarimansvoure lor crescendd

7 T

e
[

108 &0 0 173 Ferpmant maroure for crescendd

10 7 83} 079 A=remB MEM WOire “of Zrescendo

T3 FANR V- e Bt -an 0 man voi i Max for next jote

192 81 ©0 163 3 gated VVa noie meq ven iy, ch é mdcte C#
384 B2 20 632 Sowd e e ow veldsdy, a4, migole D

B 1-20 E5F Rt 2 o0

%Jﬁﬁ%ﬂiﬁﬂﬁﬂﬁ?ﬁﬂi%*%ﬁ"ﬁzmﬁm—ﬁlﬁiﬁﬁfﬁ"%*sbljﬂ, e 1-21
iR

B 122 B R — 3 VR 2 o o 2% VMR T I B tH 0 %7 Bi L FERR B H 3R
ESgege, ALEHEERFESNRBESZEARED 10 Aot e S S e B BB
ik X: T o

Yapabies STARTIVE Srar W N LOKSE
VST EMNILIM Tirore peECt) rumber 2-n
PSTATCHANNE . Siatus byte (°92 + cnanrel)

Pragram Change Message Feamal.

F-gld 1 2 3 4 z 6
STARTIME  WOICERCW D 3 PSTATCHANMEL  PORT
| i i i | i
ntecer irtenel Stege” (192 + chy integer
{(ncks}
-2 BEERE



BSCH File Exarrple

G 12 3 G 192 ¢ weec Frogm@m (ambre) 12 for orannal

100 €0 127 163 0 O galen Va note. max vemcrty, en 1, micdle C
18 12 0 0 182 G senec: Frogram smorey 12 for channed 1

102 €1 30 163 Q G gateq Ya nole mead velocity, ¢h 1, middle C#
372 26 D £ 92 0O select Program {urnbre) 26 for channel 1

384 62 5C 163 4 0O qaled /a note. 0w velocty, ¢h 2. midde D

P 1-22 B P iR B i oo
M MIDI BSR4 R

HRMENE SRS I N R RS BRI R LA, B
7 BT R MIDI(H PP BB Rk — H T s B IR S 0B, g LR s sl
HIheE, M BEEMEEER, FEEEOCENA, NPRE-—-BUH.

RAVERE PSS RELHY 1BM PC P T M BER B0 5P R . IR
HEAT R AL PR AR R BB SR T e AP Al il S sl R AR

R EEANH IBM PC ¥, M HA Macintosh 81, HE AR i 2 5 8 BRI 50 4 07
Gtk . BA08 IBM Flad MIDI GUT & i1 % F Macintosh #1880 MIDTIN 3% 3 Epaf 32
B, TR PLGEI A IBM Wi 38 F i Em R 513 Macintosh PLATEG3(H i, Wik
L EAGsE. R SRR AT LI ZE A Finale =% Professional Composer %8 5k L #
i, HEEE, ITENRRE.

A 153 BART R,

R Rk

BNTELESEREERS RS EXRAMNE Personal Composer / Sysiem 2(f§F
IBM PC $l). BERHESHRTEESFE, MIDI MF B 0 8 0 R 0w — 4
SUARRE R AR O O BRSO i el FEDRGE, TR BRI PSS
#5i T J Personal Composer / System 2 Fl Copyist Music Notation 3 HF# 8X P
FF.

TEYI--MIDI O &5t

BERARZR, BRE 2T FATRERT FHAAFRER, FEEEETHE
HUE B g B RBE AR R, YR, BEX-JFRNRE, BRBREZWASM

ABIF & EF RN
PROMIDI STUDIO SYSTEM £ # & # MIDI #10. #F#%#4: Roland MPU401

FHFHPEE, ASCO-Promidi £S5 %4, Promidi-PCN(Personal Composer Nota-
Lon)§5 ®ik ¥ Promidi-CMPS(Copyist Music Printing SoftWarc)¥ 8 8 .



'BM-FC Compatibie
tnternai MID) Interface Cara)

M

Convert the MID] - .
Sequence into e “convert —_
suitable form print
required by
commercial

notation software. H
{Use a program | Personal Computer |
supplied with :

your MDbinterface) ™ | | 0000 T ] — = e m e

@

{a) Load the soltware ;r:‘r;zd
package containng nolation
the Music Notaton -
Program (Personal
Composar, 21c.)

{b} Bring the converted
MIDI sequence from
{1} into the wark
space.

(¢) Make any necessary
editorial changes

{d) Send the Music
tc the Printer

for hardeopy.

1-23 F W EAAE B 3 AT AR BB S B O iR AR R B

PERSONAL COMPOSER ¥, #it# % E# Jim Miller, BEHAIEREZHE
5 IBMPCHEEFENTAEGRE) GLEA. BUE PSS EERKEBRRHA
PCV.EXE RZE{i .

CAKEWALK Z & / HBEH BT 5 IBM RHEMNESA Roland MPU 401
MIDI 8 N M F F 4 & 8) & K #H X ASCI-CAXEWALK M =
CAKEWALK-ASCII #% 018, BEMERE L LR CAKEWALK X H—inE Rl
BT IBAIEK .



= THERE

BE: Tunings.c

i. Tunings() MIC 2.1
2. Fpower() MIC22

IhEE

RE— TR He RIS W R, REES M0 FHNERE,
EAFRRRS Y — N ERNRRE R S FRERBLTEN, ArET
ERBRS—SAF, L, EAENRETHERITRE. ¥E, TEARKES
.
YHIEABRERP S/ L BHE, XA TFREER - MR R EN Y —
o 53 A BRI

B OcdivBRME—TAEFOSHETEANE, 28 req1"HE RPN
FHFE. 28 numtoses’ B T L AT HREE. H%KiE, MR cuntones=60 3 H
octdiv=12, MAXNFERFMHEF—HHDAFEHNFTH.

Wiz

I &N ESNE SR P L LR s iR M A # .
2. RBABRMRT PEEA, MAEETOREGE R (Y DR SRR — A I R
.

B2rRg

/% TUNINGS.C (equal-tempered,octaye-repeakting.microtonal
scale compiler) w/

#include <stdio.h>

#include <matn.h>

maint}

{



L

EFIEITEH

int toneld84],nunrenes,octdiv, j;
double fregl:
vold Tuningsi{};

numtones = 84 ;
octdiv = 19:

fregl = 61.735: /*heginning fregquency Zcr scals conputationt,

Tunings{tone, fre3l, octdiv, nuntones) ;
for (3 = €;J < numtonesi;j++;
i
If{3 % 10 == 1)
printf[‘"\n"i :
printf("kd ", rtone[jr):

} /* end of main s
/*:=E=-——'===—E== Moo 2,1 :.;::._—_:—--——=:*’/
/* Tunings() funct.on #/
void Tunings (tone, freql, octdiy, nurtones)
int tone[},octdiv, numtones;
double fregi:
!
double Fpower{):
double ¢ueff,ta;
doukbla base=2.0;
int j:

t2 = l.0/0ctdiv;

coeff = Fpower!base, t9};
tone(0d[=freqi+.5;

for (j = 1;3 < numtones;j++!

tone[j}l = tene[j-1} * coeff + .5;

} /¥ end Tunings{) function */
yz MIC 2.2 = */
/* Fpower() funct:on */
double Fpower(value, tothe)
double value, tothe;

{

int sign;
double result;

Eign = (tothe <« 0.0} ? -1 : E;
tothe = fabs|{torhe)!
Fesult = axp!{ log{value) * tothe}:
if{sign < )
result = 1.¢ / result:
return(result):
i /* end of Fpcwer(} function */
[ —_ 1.}

e

/* END OF TUNINGS.C #/

TUNINGS . EXE

B2 64 E6 68 T1 74 77 BO 813 86

89 92 95 9% 103 107 111 135 119 123

128 133 138 143 143 153 159 185 17?1 177
184 191 198 205 213 221 229 238 247 258
265 276 285 237 308 319 131 342 355 369
383 197 412 427 443 4S9 476 594 5§17 531



55% 571 5922 614 637 661 586 711 737 764
792 B21 BSZ B84 917 951 986 1021 1051 1100
1141 1383 1227 1273

& Pitchtab() MIC2.3

TRk

RU— T AEEABPEAEREEA, EEREHREEFOERTETRE.

P23

EAABENHAE— T FFTEEN, B—-FELUTF BASICEFHM
READ..DATA Jiik. BF&PIEFARE DATA E ARSI F Hr—-CLCH 1,D1,DEI
HBE-REEEFPITHRENER P RERBARP L. HENEHETFRA—E
HREBARBLE A BEEAT, ATBETAMFRERED cRATEMEEE
B,

BEARAXNMRBE RSB, HEFTUEERB M in-line" @& HEE£.

meEdR

EXHANBFR, — M TFHEFHE - BEEEREREN .

I BABFER LB MEBE, FMTRLEAP AT RATFNEANK IS
1E.

2. BEEATRY EETRIBRLEIMEANSE. AMTRRFE.

i b b

/* PETCHTAB.C ({initializes a pitch data table
carresponding to integer values 1l-n) 4/

finclude <stdio.h>

main{}

vaid Pitchtab():
Pitchtab():

} /* end of main */
ol MIC 2.2 -====:===z====*/

/* Pitchtab(] function %/
vaid pitchtab(}

i

int j,total = 85;

static char #pitch(j = {
Nco ulnc*oliﬂbn n'RD'Qn,“ED ",”FG ","Ffo“,“GO .‘"G'O“,
hho ".-"hlﬁ"."Bﬂ n‘nc1 Il'ﬂc‘ln'nnl ".'D'l'.ugl ‘,'Fl n'
"Ffl",“Gl “,"G#l“,"ﬁl ";"A*l“,'ﬂl urncz n'ucﬂzn'unz u'
", L - (L 3-F I AL T L “Gﬂ2“,"ﬁ.2 |I’I|A=2ll'!l32 H‘
h((;:;,z“:!lgi}“:“gi UI:HD“]N:II;:] n:nlpj lt'llF§3|IFI|G3 “."G#a",
#A3 W,"A$37,733 ", MC4 ", 7CH47,"D4 ¢, "D WEQ U, 0F4 T,

a— 36.—



IIF#4H'IIG4 'I'NG#.;II'HA_," ","A#-‘",“Bl ","CS ","CfS","D5 ﬂ'
"D#S","ES “"lFS "."ng"I"GE ","6’5","3\5 ","A#S","BS “.
NCg M, MCYEM ,WR6 Y, DEEY MEE U MBS M WEEEW “GE 4, "SHsY,
LE ¥ "'"1\#6",-86 !I’Iﬁc? H }I.

fmy {3 = ©: 3 € total: G+s)
if (3 ¥ 1% == 0
printf{"nis v p.tch{ill-
else
printf{"%s ", zat:h{3])7

v /% end of Pitchzab() function */
/*— = = = =*I/

/* END OF BPITCHTAB.C +/
EF BTN

PITCHTAR, EXE

co Cd0 DO D30 E0 FO Frp GO GHD AO ARQ BO C1 L1 D1
Dii Z1 FL FY¥L &I G#l AL Azl Bl C2 C#2 D2 G442 E2 FZ
P32 G2 G2 A2 Qfd% B2 £3 C¥1 D3I D3 EI O FY Fil GJ Gi3
A3 A43 B3 ©4 <34 D4 D#e E4 T4 F¥4 GL G444 A4 A#d B4
5 €45 DS D5 ES FS5 T#5 G5 G45 AS A¢5 BS C6 Ciés D6
D¥s E6 F6 F#6 Gs Gi¥e A6 A26 B C7

R Vectors.c
1. Parstore(} MIC2.4
2. Parxtret() MIC2.5

L
s
BRE-THBEXRYE. fX-dRBTEAHTRAREET Parsotre (YA K
{Parxtret()| M. FTEFHAFKELHER T2 FENEFN. FRANTE,
BAZEEFLBHENT R, 1k SELARRFEHATFBEHTEEESIK
BB R, XREETEA L.

R
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J* VECTORS.C {creates event “we.T-ro Dy storing piten, rhyctho
and vaivme data £ Fingla musical event in
one double precisirn numbe . je/

tinclude <stdia.h>

main()

{

int total = 10;

void Parstors(),Parxtrct!
double <{1¢};

printf{"%¥s %Id Es","attriputes oo ono miocad Sort,
total,"notes are:ho"':

Parstore (g, total; ;

printf[™\nextracted note =t. oibules are.n);

Parxtrctic,tectal;;

} /% end of main %/

/* ===—= MI" I 4 = m=irveimosm=s T
A* Parstore() function */

vaid Parstore(array, motal:

double array[}]-

int total:

{ . x

int J;

int v; /% note vob o1 faramehter 47
double p: /% note piton parzaeter 4
dguble r; /™ note roytie DIramior o

for (] = 0:j <totslrj++)

(

p =rand() % 88 + 1; ¢ tmad & rarden pitch number */
r = mand() ¥ 18 + 167 ;% inad a roandon phvehm valuewy
v = rand() % 103 + 1: *lsad a rrzodem volume valuen/

printf("pitch = 3.0£%1° 3
printf{"rhythe = %.0i%t", ")

Lrintf{"volume = Xdun" vi.

P =P * 1000060, ;

T =X * 1000.;

array{(il = p ~ 1 + ¥

priptf!Tcomposite rnumper + 1.0f\nY,array[Jl):

}
) /* end of Parstarail finctien &/
/ M1C 2.5 —moniscommem=i .=
/% Parxtrct() functicn /7
vold Parxtretic,total)

double (]
int total:

i

double 4;

int p,¥.¥,j;

for ¢j = 0:] < Total;i+s

{

d=c{i];

d =a / 1000000, ;
po=d;

r=(d -pl *100C;



d =d = 1069.:
v o= {d ~ [int)d) v 0.+,
printf{®p = ¥dn\tr = v v

T ]

adnn,p.z,v);

3
} /% end of Farxtret({) fonouion &/
* mo o= - x/

F* END OF VETTORS.C 2y

BFiEiTRH

VECTORS . EXE

attributes beiong storsd o 10 retcs arat
pitch = 32 rhytha = 13 vriume = 83
compesite number = £3318053

pitch = 35 chytha = 24 walume = 18
composite number = 3527.0.3

pitch = 84 chythn = 21 yolume = 49
compasite number = §¢031343

pitch = 62 rhytha = I8 valun2 = 59
composite nuamber = 630Z3050

pitcn = 52 rhytha = 1 veiune = 93
copposite pumber = 5i02_2%3

pitch = 41 rhvthn = 20 volume = 22
corposite number = 41033222

pitch = 24 chythm = 33 vglume = 20
composite number = 24001020

pitch = 23 rhytnm = 22 volume = g6
composite number = 26022026

pltch = 63 rhythn = (1 valime = 53
composite number = £303X1GE3

Ditech = 44 rhythm = 27 oL me = 17
composite number = 3403705L7

extracted note attrirures are

P =83 r =1l v = 33

pPp=235 r =24 v =13

p=84 =31 v =45

p=63 r=28 ¥=5%

P=52 r =31 ¥=53

P=41 =20 w = 22

p=24 T =23 ¥v= 2¢

p=26 r =22 Vv = 3%

p=63 =21 v = &

p=84 I =27 v =17

B¥H: Curves.c

b, Lincurvel) MIC2.5
2. Expcurve(] MIC2.7
3. Logcurve() MIC29
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/* CURVES.C (returns positive integers along three
discrete curves:linear,exponential,logarithmic)*;
$include <stdioc.h>
#include <math.h>
wain()

int x[300],start = 1l,end = 200,num = 100,31,j2:
void Lincurve(},Expcurve({), Logcurve();

printf("curve start will be 3d,end will ke %d ", start, end}:
printf({"\nand number of elements will be 3d.\n",num};
for (J1 = 1; J1 <= 3;j1++)

{
if {32 == 1)
Lincurve(x,start,end, nun);
elsa
if (j1 == 2)
Expcurve{x,start,end, num) :

else Logcurve(x,start,end,nun);
for (32 = 1;j2 <= num:;j2+-+}
if {32 % 15 == @)
printf("\ntd * x[j2]}:
alse
printf{"td ",x[j2));
printf("\n");

}
} /% end of main */
[ MIC 2.6 ey
/* Lincurve() function w»/
vold Lincurve(x,start,end, num)
int x(},start,end,num;

int 3,1:
tloat a;

rrintf(*\nlinear curve:\n"):;
for (j = 1;j <= num;j+=10}
{

— 40 —



3é')~)a

for (1 = 3:1 <= J =« 9;1l++}

{
a = {fleat) (1-1) / (num-1);
®x[1l] = start = a * (end-start] ~.35;
if {1 == num)
break:

}
}

}y /% end of Lincurve() function */
/" MIC 2.7 */
/* Expcurve{) function =/
void Expcurve(x,start,end, num)
int x[],start,end, num;
{
int j,1:
float a:

printf("\nexponential curve:\n"}:
for (j = 1;j <= num;j+=-10}

{
for (1 = j:l <= 3 + 9;1++}

{
a = (float){i-1)} * {1-1) / ((num—-1} * {(pum-1});:
¥[1l] = start + a * (end-start)}+.5:
if (1 == num)
break;

}

} /* end of Expcurve() function #*/

/* MIC 2.8 wy
/* Logcurve() function */

void Logcurve(x,start,end,num}

int x[],start,end, num;

{
int §,1;
float a,b,log{):

printf("\nlogarithmic curve:\n");
for (§ = 1l:;4 <= npun;j += 10)

{
for {1 = J:1 <= j + 9;1++)

/* end of Logcurve({) function */

}
/:
/* END OF CURVES.C */

EFEITEH



CURVIS.EXE

curve start will 2e 1,end will ke 0G0
and number of elements Wil} ke g0,

linear curves:

13 %79 1213 15 17 19 21 23 25 27

29 31 33 35 37 39 41 4] 45 47 49 51 A3 &5 87

59 61 63 &% BT £9 71 T3 75 77 79 8L 83 AS 87

49 91 93 95 37 9% 102 104 106 108 110 112 14 116 118

129 122 124 126 128 132 132 134 136 13B 140 142 144 146 143
150 152 154 156 156 160 162 164 166 168 17C¢ 172 174 176 178
180 182 184 1B6 I13E 190 192 .94 196 19 200

exponential curve:

111112 22233344

6 8 7839 9% 10 11 12 13 14 15 16 17

18 19 21 22 23 24 26 27 29 3G 32 33 35 37 139

40 42 44 46 48 50 52 54 556 534 B0 62 £S5 47 69

T2 T4 77 75 B2 B4 BT 89 92 9% 36 100 193 105 109

112 115 118 121 125 123 121 134 123 141 144 14B 151 155 1k8
162 165 169 173 177 180 1B4 182 192 195 2¢O

logarithmic curve:

1 31 48 &1 71 78 35 91 96 10l 105 108 112 115

118 121 123 126 128 130 133 135 136 138 140 142 143 145 147
148 142 151 152 153 155 156 157 158 153 160 161 163 164 165
165 166 167 158 169 170 171 172 173 173 174, 175 176 176 177
17B 17% 175 180 181 181 B2 183 183 184 185 185 186 186 )E7
188 188 189 169 190 19%0 151 191 192 192 191 193 1%4 194 1%5
195 196 196 197 157 193 158 1%5 199 200 240

i5EL: Fractab() MIC2.9
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/* FRACTAR.C [tabulates rhythmic duration values in ¢cases where
each value can be expressed as a fraction which
has 1 as the pumerator (e.g. 1/8). The sum of ail
durations is returned in decimal.}*/

{include <stdio.h>

main()

{

int x[50j, §:
int total = 50;
Float sum = 4.0;
float Fractak():

for (3 = D; j < total; j++!}
{

%[3] =3 + 1: /* load fraction denominators =/
if{) % 5 == 0)

printf{"\nl/eS\bt", x[3]1:
else

Printf(™1/%d0\t", x{31);

sun = Fractab(x, tetal): /* call tabulation #*/
Printf{"\nThe sum of duraticons is ¥f whole nctes", sumj}:
} /% end of main =/

= o=——===m====== MIC 2.5 =n=mmssoswas==d
/* Fractab{) functian =y
float Fractab(x, total)
int x[], total;
[

int j:

fleat sum = 0.4;

far (j = 0: J <« total; j++:
Sum += 1.0 / x[ji]:
return{sum) ;
! /% end of Fractab(] function #/

A ===n/
/% END OF FRACTAB.C %/
BRiEiTi
, FRACTAB.EXE

1/1 1/2 1/3 1/4 175
/6 1,7 1/8 149 1/10
1/11 1/12 1713 1714 1715
i/16 1/17 1/18 1718 1720
1/21 1/22 1723 1/24 1725
1/26 1/27 1728 1729 1/3¢
1/31 1/32 1733 1/34 1/35
1/36 1/37 1/38 17389 1740
1/41 1/42 1743 1744 1745
1/46 147 1,48 1/45 /50

The sum of durations is 4.493205 whole nozes
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/* DURRED.C (héduces an array of rhythm duration
fractions to lowest terms [consistent with
rhythm pulse subdivision and places then
in a string array */

#$include <stdio.h>

main()

{

int j,x{20],y¥{20],total=20"
void Durred():

int seed = 2221;

srand ({seed) .
printf(®random fraction numerators & denominators: \n®);

for (j = 0:3 < total;j++}

(

if (§ ¥ 10 == 0}
printf{"\n");

%[j] = rand() ¥ 50 + 1;

y(31 = 32;

printf("¥d/d ", x{31.¥(3)):

}
turredix,y,total);
printf{"\nthe reduced sequence:‘\n"):
for (3 = 0:;) < total:j++)
{
_...44_.



if (I %10 =0
printf(™\n”};
printr(“sds/d ", x{11.y[i1)+

y /% end of main y

/‘ NIC 2.-2 ===_—=:=..-.—'======*‘/
/* Durred{] function */

volid Durred(x,y, total)

int x[].¥{],total;

(

int j;
for {j = 0:j < total;j++)
{
it (x[3] / 2.0 1= x(3) / 2 {) ¥(3) / 2.0 = ¥{i) /7 2u

continue;
else

}
} /7% end of Durred() function %/

7
/% END OF DURRED.C #/

EFEiTEN
FURRED. EXE
randon fraction numerators & denominators:
41,32 40/32 2B732 9732 29732 15732 16/32 1B/332 20732 10/32
32/32 S/32 25732 21732 34732 21732 50/32 4D/32 36712 11/32
tha reduced sequence:

41/32 20718 14716 5732 29712 15732 8/16 9716 10/16 5/16
16716 5732 25/32 21732 i7/16 21732 25/16 20/16 18716 31/32

F#: Eucreduc() MIC2.1
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RERT
21 MIC2.10 Durred)E¥UN .

BAFNR

/t FUCREDUC.C (reduces rhythm durations To absolute
lowest terms using GCD - Ewclid‘’s algorithm;
i.e. it doesn’t preserve metrical
pulse consistency. Fer example tha fraction 9712
reduces to 3/4 )/

finciude <stdio.h>

maing{)

int x{s0],y[50],total = 50,seed = 17114,73:
void Buereduc!);

srand (geed)
princf("%s%s”,"Loading random fraction",
" numerator and dencminator arrays—--\n"};
for (3 = 0;j < total;j++)
{

if (3 % 10 == Q)

printf(" \n%);
¥[j] = rand{) 1 total + 1;
¥[3] = rand{} % 15 + L:
princf{"ta/sd *,x(i1.¥{iD;

printf{*\nthe reduced fraction sequence =---\n"};
Eucreducrix,y, totall;

} /* end of main #*/

£ MIC 2,11 ====s=—aa=—==#/

/* Fucreduc{) Function %/

void Bucredoce({x,y,total)

int x{),yl],total;

{

int a,p,c,d,j,tenp,ount=0;
for (j = ©:] 4 total:j+-)

£

if (y(3] == 1}

t . .
printf(*3d/3a " . x[J]).¥:]]);
continue:

{

nmwnun

T ewaa

printf("td/%d ", x[j1/b.¥[])/b):
count+-+;



1f (count § 10 == 0)
printf("\n");

b /* end of Eucreduc{} function %/

i xy
- /% END OF EUCREDUC,C #/

EFETRH

EUCREDUC.EXE
Loading random fracticn rumerator and dencminator arrays—--—

13722 27/18 44715 2377 3/1 48/4 28/9 7/3 208 14/12
22/5 3473 2275 5/12 15714 46713 46713 13710 44/5 2874
26/9 2/2 45712 46714 2578 15/2 4713 1973 12712 41714
36/3 1z/1 23/1¢ 8711 28/14 25/7 14/13 2/5 4971 17711
2971 20711 7/6 46/5 22710 41716 35/6 10/4 22712 13/10
the reduced fraction seguence -~—-

13/12 27/16 44715 2377 3/1 12/1 2B/% 7,5 14 T/6 2275
3473 22/% 1/2 19/14 46713 46/13 19719 44/5 7/1 26/9
171 15/4 23/7 25/8 1572 4713 1973 1/1 41714 1271
1271 23710 8711 201 25/7 14713 275 49/1 17/11 28,1 20711 776 4675
11/5 41716 35/6 15/2 11/6 13710

MR Fractsum.c

I. LeastCommonMultiple() MIC2.12
2. GreatesCommonDivison{} MIC2.13

it
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/* FRACISUM.C (sums a sequence of rhythm duratijon fractiens:
bewzre of pDotential overfiow caused by overly
complex fractiens. =y

finclude <stdio,h>

waing)

unsigned long int x{50),y(5q;

int total = 50,sped = =231 j;

unsigned long int GreatestComaonbivisor:);
void LeastCommonMultiple():

srand{saed} ;
printf(™a sequence of fractions to be summed =-—-=\n"};
for (j = 0:7 < total;j++)

if (1 ¢t 10 == g}
praintf("\n"):
XfJ) = rard{) % L0 -~ 1:

do
¥ijl = rand{) % B + 1;
/* accept only simple denoninaters */
while{y[3] ¥ 3 '= 0 &§ y{31 % 4 1= 0);
printe(etd/ ", x[J]);
printf{"%d " . yv(j]}:
!
LeastCommonBultiplefx,y, total)
} /* end of wmain */
/-‘; MIc 2,12 =====scmmo=Szxk/
/* LeastCommonMultiple() furnctian
{determines the least commen multiple of two integers
by calling the greatest common divisor function to supply
that value, then divides the product of the twe integars
by the greatest common divisor.) #/

veid LeastComronMultiple (x,y, toral)

unsigned long int x{1,y[]:

int total;

{

unsigned long int whole = ¢, nuw=0,den=0,LCH,GCD,.3j.m.n:;
unsigned long int GreatestCommonDiviscr();

for {j= 1;7 < total:i++)
[

Yiol: J* y[0) stores current dehcminator sum */
¥{3il:/* next fraction denominator +;

= GreatestCommenDivisor(m,n):

=m * n / GCD;

m = LCM s y(0};

p o= LCM r y[3});

/* x[0) stores current fracticn denominator sum: x{3j)
halde next fractior denomipator 4/

nm = {x(0] * m) + {x(j] * n);:

den = LCM;

n = naw;

n = den;

GCD = GreatestCommonbDivisorim,n);

mum =& / GCDr /'nup stores reduced nuperator total =/
den = n / GCD; s*den store reduced dencminater totalx/

o3
[=0 |

o

B



whole += num / den;
x(0} = num % den;
y{0] = den;

printf("\nsum of fractieng = "}

print£{"%d + *,whole):

printf{"%d/" num % den);

printf{"3d*,den);

| /* end of LeastCommonMulriple() function */
& HIc 2.1z a::i!:-n:-_—m;uai/

/¥ GreatestCommonDivisor(} {unci.ion ¥/
uneigned long int GreatestCommonDivisor(m,n)
unsigned long int ®.n:

{
unsigned long int a,b.c d, temp;

a = m;

b = n;

it {a>» &) JS* swap */
{
takp ~ ar

a = b
b = temp;

1
while{a > 0)

b s a;
b - a * o

I |

2
d

Tewan

return(b) r .
} /% end of GreatesCommonDivisor() function %/
a x/

!
/% END OF FRACTSUM.C */

BREfTcH

FRACTSUM . EXE
a sequence of fractions to be summed ----

1/4 T/6 174 2/6 2/8 B/6 B/3 9/8 2/6 10/13
I/6 T/6 2/3 644 176 2/8 4,8 1/6 s§4 5;;

/8 Jy4 476 8/3 5/B 4/8 8§73 2/8 971 374

3/6 978 4/8 8/3 T/3 V4 173 16 743 16

473 1/6 1/6 4/6 10/6 674 1/3 578 8/8 3/6
sum of fractioms = 55 + 2/3

B5%: Decfrac) MIC2.14

That
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/* DECFRAC.C {conyerts decimals and decimal fractions
to raticnals) =/

¢include <stdio.h>

main(}

{

float x{506];

int total = 50,prec,base,seed = 32a31,7;
void Decfrac{):

srand{seed) ;

printf{"tsts"™, "Enter 1,2,0r J} for precision degree®,
® {1/10,1/100,0rL/1040)\n"};

ecans ("¥d", &prec) ;

printf(*¥sks®, "Loading random decimals containing integer”,
" and fractjional\nparts:\n"};

switch({prec}

[

case 1 : base = 10;
break;

case 7 ! base = 100;
breax:;

case 1 : base = 1000;
hreak;

defzult : hase = 1000;

}
for {j = 0; J < total;j++)
{
*{j]_= frand{) % 4} + (rand{ % base) / tfloat)base:;
if (3t 6 = )



printf [ n\\nu] :
printf(“tg ", x{j]):

printf({"\n\nHere are the equivalent raticnal fractions:\n\n"):
Decfrac(x,total, base):

} /* end of main *y

/i = MIC 2.14 E====s=========W/

/* CDecfrac{) function :NOTE for a higher degree of accuracy
when ccnverting small decimal values,
raise base value exponentially,
le. 10C0,10002, eta. */

void Decfrac({x,total, base}

float x[]:

int total.kase;

[

int orig,nun,denc®,a,b,=,d, teng, j;

for {j = 0:j) < total;j++}
{

orig = a = (%[j] * base) + .5;
b = base;
if (a > by
{
tenp = a;
a = h;
b = temp:

]
whilefa > 0}
{
(b / &)1
h=-a*c;
a;
ar

¥ aa
LI I

}
num = orig / b;
denom = base / by
if {7 2 6 == 0)
printf("\n");
printf("td/kd ", num,denom);

1
]} /% end of Decfrac{) function */

/% END OF DECFRAC.C =/

BFIEITRH
DECFRAC. EXE

Enter 1,2,0r 3 for precision degree [1/1¢, 1/100,0r1/1000)
Loading random decimals centaining integer and fractional

parts:

0.5 2.1 3.7 0.2 6.2 3.9
3.8 3.2 1.6 D.1 0.5 3.9
2.2 2.1 3.7 2.6 1.6 1.1
.4 o 3.5 z.8 1.: 1.4
3.4 0.1 .. 1.8 0.6 1.6
0.7 1.9 2.3 3.5 0.6 2.9
0.1 2 0.1 3.9 1.5 3.7
2.5 1.4 1.1 €. 2.1 1.4
.4 1



Here are the equivalent rational fracticons:

35 21710 37710 1/5  1/5  19/10
19/5 16/5 8/5 1716 /2 19710
115 21716 27710 13/5  8/5 1L/10
25  O/1 772 14/5 1775 TS

17/ 1710 31710 8,5  3/5  8/%
7710 18710 21/10 18/  3/5  29/1D
1710  2/1 1716 3%/10 372 37/.0
/2  7/% 11710 8710 23/30 G5
17/5 171

&B3: Fracdec() MIC2.15
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/* FRACDEC.C (conwverts fractional value to decimal
for use as rhythm values;it alsc computes
the sum of durations in whole notes )/
tinciude <stdio.h>
main{}

{
int $,total = 20,seed = 323;
double x{20},y{20%,z[20],sun, Fracdec{);



srand |seed} ;
printf{"loading random fractions:\n"):
for (J = 0; 4 < total:j++)

xf]] = rand[) § total + 1; /*load nhumerators*/
¥(3) = rand([) % total + i; /*lod denominators*/
1

sum = Fracdec(x,y,z,total);

for (3 = 07 § < total:f++)
Printf("%.0L/%.0f =3g\n*, x(§).¥($),2(3D) ¢

printf{"sum = %f whole notes.”,sumj;
} /* and of main =y
A MIC 2.15 L7
/¥ Fracdec() function »/
doukle Fracdec{x,y,z,toetal)
inr total;
double x(},y(1.2{};

double sum = 2.0;

int j:

far (j = 0:j < total;i++)
[
2(3) = x[3] / ¥{3)
sum += z(j];
}

return{sum) ;

) /* end of Fracdec!} function */
] Ly £ ﬂ/

/* END OF FRACDEC.C #/
ERIEITRM

FRACDEC.EXFE

leading random fractions:
13/13 =1

18/9 =2

14/4 =3.5

8/2 =4

§/16 =0,37%
12/15 =0.8

T/1T =0.4117647
2/9 =0,2222222
19718 =1.055556
3,9 =0.3333333
16/3 =5.3333313
5/16 =0.3125
14,10 =1.4
20718 =1.,111111
4/15 =D, 2666667
3/10 =0.3

471 =4

3/16 =0,1878
1577 =2.142857
9718 =0.5

SumR = 29.251844 whole .otas.

¥ Dechidec.c



1. DecToBin()  MIC2.16
2. BinToDec()  MIC2.17
3. StringRev()  MIC2.18
4. StringLength() MIC2.19

Thhe

E—ANTHEMBEEHRR T HAI SN ERRE, KEHER.
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THMEE - HAERNAR NN, —MERANBRE— TR
BhigRTd RS, RFPHMEMARERZF LY on/ o BMRE, —MEBMRE S
M—1, FRERX, EFNRET, —4+THMRALBGEAN. X—4 130,
—AEEEFHY,. HBEARN—T l(im%EFiz#ﬁ*&aﬁ%). EXRET, 84
MERM TR HEB—t 16, — A EHET—RARER WF—&
BEASA— P HHRELHEO), BENEURABAHEEXN—ZH, RER—EH
TR E.

Win, AT #H% 1100,0/0, FH CH,G,AbCH— 4 T2 —FHBTM,
TR ERE AR B 3.

(R = Rest)

P(itch) CH# G R R Ab R C R

R(hythm) 1/4 1,4 1/4 1/4 1/4 1/4 174 1/4

MAEFREH, SBH:

P(itch) CHE G Ab C

R(hythm) 1/4 3/4 1,2 1/2

mE#R
E—MEFRGRXTRA EWEORE. AP AR XRNKRER.

Bk

/* DECBIDEC.C (convarts a decimal integer value .
tc a binary string, then back to decimal}*/

$include <stdio.h>

$define ToAscii(x) ((x >= 0 && x <=9} ?x+ F0f =1}
$define IsBinary(x) ((x == 707 || x == ’17) 2 1 | Q)
#define ToDecimal{x) (x - "0")

$define TOTAL 20

main()

{
— 54—



char binary(12];
unsigned int decnum;
int DecToBin([):
int §;
printf ("tsis","A sequence of decimal to binary®,
" to decimal conversiens:\n");
for (j = 0;] < TOTAL:j++)
{

decnum = (j+1} * 1383; /*compute a decimal value#r/
DecToBin(decnum, binary} ;
printf("\ndecimal integer %d ",decnum}:
printf(" in binary = %s\n" binary):
3inTobec{kin.ry, decnum) ;
printf{"converted back to decimal = %d",decnum):
i
} /% end of main «/
- MIC 2.16 ./
/* DacToBin{} function ([This functionm converts an array
of positive decimal integers to
an array of binary eguivalents.) */

int DecToBin(decnum,binary)
unsigned int decnum!

char binary{12};

{

int remainder,index = %,count = 0;

void StringRev{)};

while {decnum / 2.0 != 0j
{ramainder = decnium ¥ 2;
binary[index++] = ToAscii{remainder):
decrnun = decnum / 2;
count ++;

)
while (count++ <= 15)
binary([index++] = ‘0/;
binary(index] = NULL;
stringRev{binary, 0, index) ;
} /% and of DecToBin() function */
/" MIC 2.18 "/
/* stringRev() function #/
void stringRev(string,start,end)
char string(];
int start,end:

{
int length;
char temp:
int strirglength(}:
length = StringLength{atring):
if (and >= length)
end = Yepngth -~ 1:
if (start »>= end)
return;
€lse
{
temp = string[start);
stringfstart] =~ stringlendj:
stringf{end] = temp:
StringRev(string, ++start, -—end) ;
}

} /% end of StringRev{} function /

_55.



I : MIC 2.19 .y
/* Stringlength{} function */

int stringlengthf{string)

char *string;

if [#*string == HULL)
return (0} :
elsa
Teturn{l + Stringlength(++string));
} /* end of Stringlength{) function #*/
o MIC 2.17 *y
/*BinTodec{) function [converts binary nunbers to
. . their decimal aquivalents.}*/
int BinTaDec (binary,decnun)
char #binary:
unsigned int wxdecnum:
{

*decnum = 0;

while (*binary)
if (XsBinary(=*binary)}
*dacnum = tdecnum + 2 + Tooecimal{*binary++}r
else
return{-1}:
return (0} ;

3
/* end af BinToDec */

*/
/% END OF DECHIDEC.C %/

BF BTN

DECBIDEC.EXE
A seguenca of decimal to bhinary to decimal conversians

decimal integer 100 in bainary = 00000000CG1100100
canverted back to decimal = 100
decimal integer 200 in binary = €00000001100.400
converted back to decimal = 200
decimal integer ¥0G in binary = 0008GC0100101100
convertaed kack to decimal =~ 300
decimal integer 400 1ln bipary = 0CO0Q000110010000
converted back to decimal = 400
decimal integer 500 in binary = 00GOJ0011111010¢
converted back to decimal = 500
decimal intager 600 in bkinary = 00CO0001C010110D0
converted back ta decimal = 600

decimal integer 700 in binary = 0000COLH10111100
converted back to decimal = 700
decimal integer 800 in birary = ©¢OD000G1100100000
converted pack to decimal = 500
decinal integer %00 in binary = 0o00041110500100
convarted back to decimal = 900
decinal integer i{0OD in binary = 0000C0113113i51000
converted back to decimal = 1000
decimal integer 1100 in binarcy = 00020LO0G01001100
converted back to decimal = 1100
decimal inteqgar 1200 in binary = 0000010GLO110000
converted pack to decimal = 1200
decimal integer 1300 ingnary = DOOCOLGLO0010100 |



o =

converted back tc decimal = 1300
decimal integer 1420 :in binary = 0020010101111000
canverted back 2o decimal = 140D
decimal integer 1500 in binary = 2000010111011100
converted back to decimal = 1500
decimal integer 1600 in binary = 0006011D00L¢00000C
Converted back to decimal = 1600
decimal inteqger 1700 in binary = 0000011010100100
converted back to decimal = 1700
decimal integer I8C0 in binary = 0000311100001GG0
converted back to decimal = 13004
decimal integer 19¢0 ir binary = 00¢0H11101101100
converterl back to decimal = 1900
decimal integer 2000 in Dinary = 0CCOD11111010000
convertad back to dezimal =~ 2000

BN Strling( ) MIC2.20

Thek
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do, WILLRSRHSOMEE. HE3. 44
a2 4

AR H AR ERNERAX T HER. AR/ T+— R,
I(ny. XMW ERTSREL HAEXEEERT, CHNEZRSN.

MR
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/% STIRLING.C (computes factorial approximations) %/
#include <stdio.h>

#include <marh.h>

nxin(}

int js

doubge num;:/*number For which factorial is to be computeds/
double Stirling{).expl): .

double appr;/*S5tirling’s approximation of leg of numbart/

for (J = 9; j <= 12:j++)

(

num = §r

print£("ts¥s%.0f", "Integer for which factorial¥,

» will pa computed is:",num};

appr = Stirling(num);

printf("\nlog of factorial is appr. ¥f\n".appr):
if {num < 34.)

printf{"factorial is appr.t.of\nv, {exp(apprj+.5j);

EREE



)
} /% end of main */

i MIC 2.20
/* Stirling() funcriom */
double Stirling(num)
double num;

{
double appr = 1.0;
double logf):
int 3:
if (num «<=0.0)
{
appr = 0.0;

return(appr)
H

for {3 = 1;] <= 10;j++)
{

Appr = appr * j;
if (num == j}
{
appr = loyg[(appr):;
return{appr) ;
}

}
appr = log(6.2831B8L) / 2.0 + log(num) +

(num + .5} - nam + 1 / (12
return(appr) ;
y /* end of Stirling() Eunction #*/

* um}o;

;: END OF STIRLING.C */
EFEtTiH

STIRLING.EXE

Integer for which factorial will be
log of factorial is appr. 12.80)1827
factorial is appr.362880

Integer for which factorial will be
log of factorial is appr. 15.104413
factorial is appr.3628801

Integer for which factorial will be
log of facteorial is appr. 17.502310
factorial is appr.39916BE&6

Integer for which factorial will be
log of factorial is appr. 1%.987216
factorial i= appr.479002395

F¥E: Permuto.c

1. Permotof) MIC2.21
2. Strling) MIC2.20
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computed

conputed

copputed

computed
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/* PERMUTOT.C (cogputes the number of peruu;ations
of n elements taken @ at 3 Time,) */
#include <stdio.h>
#include <math.h>
main{)
{int elements = 1; /*number of items to perautex/
int many = 1; /*items to ba taken at a timew/
int j:
double permutat:ans, Permutcti{)
for (3 = 0:3 < 1D; j-+)

{
permutazicns = Permitot [elements, ®any} ;
printf("permutacions of %d elements"”, elements):
printf(” taken id at a time,many):
printf("\nare ¥.0f\n", pernutaciens; ;
elements += 3;
many += 2;
}
} /* end of main =/
/*=========:;::¢:_—, MIC 2.21 = ./’
double Permutot(elements,nany)
int elements,many;
{




EFEITEN

doukle nun:

doukle elemfact = 0.0; /+log of ‘elements’ factorialw/
doukle manyfact = 9.0; /elog of ‘many‘ factorial+/

double permutations = §.g¢;
double Stirling(},exp():
double appr;

num = elements;

elemfact = Stirlinginun);
nun = elements-many;
nanyfact = Stirling(pum):

permutations = exp(eiemfact-manyfact);

return({permutations) ;
} /* end of Permutot() function =/

i MIC 2.20 ==
/% Stirling{) function */
double stirling(num)

double num;

[
double appr = 1.0;
doukle log{});
int j;:
if "(num <= 0.0)
{
appr = 0.0;
return(appr};

for (3 = 1:j <= 10;j++)
{

appr = appr * j;
if (num == J)
(
appr = log{appr):
returnf{appr; ;
}

}
appr = 'log{6.283186L) / 2.0 + log
(num + .5} - num + I /7 {12
raturn{appr) :
y /* end of stirling{) functiocrn #*/

(mim) *
* numj ;

/
/% END OF PERMUTOT.C #*/

PERMUTOT.EXE

4

permutations of 1 elements taken 1 at a time

are 1

permutaticns of 4 elerents taken 3 at a time

are 24

permutations of 7 elements taken 5 at a time

are 2520

perautations of 10 elements taken
are 604800

permutations of 11 elements taken
are 259459542

permutations of 16 elements Laken
are 174356710124

permutations of 19 elements taken
are 1689515806028845

perautations of 22 elements taken
are 223016087856331552

7 at a tine
9 at a tima
11 at a time
13 at a time

15 a+ a time



pernutations of 25 elements taken 17 at a time
are 3.84702719613062152e~320
permutaticns of 28 eledents taken 1% &t a time
are 8.40190696013826175e+023

BH: Combntot.C

1. Combntot{) MIC2.22
2. String() MIC2.20
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/* COMBNTOT.C (computes tne number of combinations
of n elements taken m at a time.) #/

#includa <stdio.h>

finclude <math.h>

main{)

int elements = 10;/* number of items »/

in: ?any = 2; /* number of items taken at a time ¥/
nt j;

double combinations,Combntot{);

for({j = 0;3 < 10; J++)

t — 61—



combinations = Compntot(elements,many);
printf{"conbinaticns of %d elements",elenents);
printf (" taken %d at a time",many};
printf("\nare %.0f\n",combinations);

elements += 3;

many += 3:

} /* end of main */

/f'- MIC 2.22 ==ﬁ===:zr===r:—_-=t/

/* Combntot() function »/

double Combntot(elements,many)

int elements, manys

{

double num:

double elemfact; /*lecg of ‘elements’ factorials/
double manyfact; /*log of ‘nany*' factorialw¥/

double diffact; /*leg of (alemfact-manyfact) factorial/

double combinations;
double Stirling().,exp?’):
double appr;

num = elements:;
elemfact = Stirling(num)};
num = many:
manyfact = Stirling(numj;
num = elements = many;
diffact = Stirling{num);
combinations = exp(elemfact - (manyfact + diffact)):
return{combinations);
y /* end of Combntot(} function =*/
/J_- = MIC z2.20 3====r.-_=:z=n====t/
J* Stirling() function */
double Stirling{num)
double nua;
{
double ;appr = 1.0;
doguble log();
int j;
if{num <= 0.0)
{
appr = 0.0
return(appr) ;
J
for{j = 1:;3j <= 10;1+~+}
{
appr = appr * j;
if(num == 3}
{
appr = log(appr):
return(appr);
}

}
appr = log(6.283186L) / 2.0 + log(num) *
{num + .5) - rum + 1 / (12 * num);
return{appr):
] /* end of Stirling{) function ¥/

*/
/* END OF COMBNTOT.C =/
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COMBNTOT . EXE

combinations
are 45
combinations
are 1287
combinations
are 1287@¢
combinations
are 75582
combinations
ara 319770
combinations
are 1381575
combinations
are 3108104
combinrations
are 7338724
compinations
are 18156202
ccapinaticns
are 38608013
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1. Freqtabl()
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2. Datanorm({) MIC2.24
3, Zeromat() MIC2.25

TheE

10

13

16

15

22

25

28

31

34

17

alaments
alements
alements
elexents
alements
alaments
alements
glements
glenents

elements

taken

taken

taken

taken

taken

taken

taken

taken

taken

taken
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2 at a time
5 at a time
8 at a time

11 at a tinme

14 at a time

17 at a time

23 at a time

23 at a time

26 at a time

29 at a time

2. f NORMTABL.C BFAHEREH) 7 BH.
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/* NORMTAHL.C (create a data frecuency

. table and normalize values for the tabla)s/
$include <stdio.h>
main(}

int x{20],rarge = 20,tctal = 000,seed = =1011,j:
float y[20]:

int srandrg):

void Fregtabl(),Datanocrm() . Zercomat[)

srand{seed};
printf{"integer value\tnormalized value\tfrequency\n"):
Zeromat(x,y,range):
Freqtabl (x, range,total) ;
Datanorm(x,y,range) ;
for (j = D;} < range:j++3
printf("\EC3d\E\t R.ao\menerd\n®, J. pid1.x031)
} /* and of maln */
L] MIC 2.23 = ek f

/* Freqtabl() function sy

woid Fregtabl (X, range,totall)
int x{},range,total;

int num,j,rand(});

for (j = 0: j < total;i-+
{
num = rand{) % range;
x[num] = x[num} + 1:

]

} /% end of Fregtapbl() functlon */
" 5 NIC 2,24 wo=mmamcman=sat/
/* Datanorm{) fuanctiom */
void Datanorm{x.y,range)
int x[],range;
float y{]:
{ : .

it J;

float sum = 0.9;

for (3 = 9:i < range;j*+)
sum += X{]:
for (j = 2:} < range;j++]
¥[i] = =2{1} / sum; )
} /* end of Datarorm(} Ffunctisn +/
/" MIL 2.2%5 ==azoss=ss=—===t/
/S%* Zerowat(} function *
void Zeromat{x,y, range)
int x()],range:
float y{1:

{

int j:

for {j = 0:j < range:j++
{
x[j] = 0
Y(11 = ¢.0;

} /* end of Zeromat() function */

= = = == *‘f

/% END OF WORMTABL.T */
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HORMTARL.EXF
integer wvalue norvalized value frequency
a 0.059 59
1 0.044 4
2 0.043 43
a 0.052 52
4 ¢.¢S3 53
5 ¢.456 56
6 0.049 48
7 0.049 49
B 0.041 41
g D.036 18
10 0.051 51
11 0,042 42
12 0.047 47
13 0,045 45
14 0.052 52
15 0,083 61
16 0.067 67
17 0.080 60
18 0.043 43
19 0.049 49
B Scaler.c

1. AliScaler() MIC2.35
2. Scaler() MIC2.36
3. Inverse(} MIC2.37
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HIMAER .

HE

ER AW AP A=A T BT AR KRR B).
array.c MIC__SP1.0

synclavi.c MIC__SP7.0

randmain.c MIC__SP19.0
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SCALER.C

f{include <stdioc.h>»
#define MAXDATA 104G

tinclude "randmain.ec"
$include "synclavi.c"
#inciude "“array.c"
main{)

.int datarray[MAXDATA|, inverse[MAXDATA], j, size;

size = RandMain(datarray}:
printf("\n\n\nInverse\n");
Inverse(datarray, inverse, size):
for(j = 0; 3 < size: j++})
printf{"%d ", jinverse{i)}):
printf(®\n\noriginal s<aled to gamut of 20"};
scaler (datarray, size, 20};
printf(“\ni\ninverse scaled to gamut of 20"};
scaler(inverse, size, 20):
printf(*\n\nall gamuts");
AllScaler(datarray, size);
j /* end of main{} */
/‘l’-.._--._ === MTC 2.33 ::::‘.::.::-::::*/
AllScaler(datarray, size)
int datarray[], size:

{

int j, max, min, pc[MAXDATA,:

float factor, pc_£flecat, minl = 214000.0;
fleat k,range;

max = getmax{datarray, size);
min = getmin(datarray, s5ize};
range = max - min:
for(k 1;: X <= 34; k+=!
{
factor = k / {range + (range / X}).
printf{"\n\ngamut = %f scaling facter = %f\n", k, factor);
minl =210000.0;

[/

for{j = 9; J < size;

{

2T



PC_flicat = datarray([j)] ¢ factor:
1f [pc_float < minl)

minl = pc flost;
t

for(j = 0; § < size; j+-)
!
Pc_Zloat = datarray[j] ¥ factor - minl:
pPe{3) = (int}(pc_float + 0.5);
!

PutArray(pc. size);
ScripthArray(pe, © ¢, size)r

}

]
-’,‘ MIC 2.36 ‘:======::—_—.==;:=i/
sCaler(int datarray[], int size, float gamut)
{

int disarray[MAXDATA], j, min, max;

float range, factor;

max = getmax({datarray, size);

min = getminfdatarray, size);

rapge ® max - wins

factvor = gaput / [rarge + [range / gaput});

printf{™\n\ngaput = 3£ scaling facter = %f\n", gamut, factor)!
for(j = 0r j < size; j++)
printf("%d ™, (int)(datarray(j] * factor - min + 0.5)):
}
Pl MIC 2.37 F=oommmmmoa=
Inverse (int datarray(], int inwv[], int size)
{

int 3, wmin, max, range;

max = getmax{datarray, size):
min = getminfdatarray, size}:
range = max - min;
for{d = 0; j < size: j++3
inv{i] = abs({datarray[j] - (range +~ 1}}: /4 invert =/
1 /% end of scaler() Eunctiun 4/

’* o/

EREfTRM
How many random numbers do you want? 10
Enter lowest number in gamut Q
Enter highest number in gamu: 10
410 0Q7 315365

Inverse
711111 $ 862 55

original scaled to gamut of 20

ganut = 20.000000 scaling factor = 1.304762
8 19 ¢0 13 & 10 17 11 10

inversa scaled to gamut of 20

gamut = 20.p000000 scaling factar = 1.904762
12 1 20 2¢ 7 14 10 3 9 1D



all gamuts

gamut = 1,000000 scaling factor = 0.050000
0 1 0 0 0 0 0 0 0 D

CO CHCO CO CO C0 €0 CO CD <O

gamut = 2,000000 scaling factor = 0.133333
1 1 a 0 1 a 1 1 1 1

C#O C#0 CO €0 Cd0 <O C#0 C#0 Cio cio

gamut = 3,000000 scaling factor = 0.225000
i 2 o0 o 2 1 1 2 1 1

CfO DO CO CO DO C#0 C#0 DO C#0 CHO

gamut = 4.000000 scaling factor = 0.320000
1 3 4] [} 2 1 3 3 2 4

c#o pdo CO0 co Do <io DO D#O DO DO

gamut = 51.000000 scaling factor = 5,001%22
20 50 o 0 35 15 25 45 30 25

G#1 D4 C0 CO B2 D#1 C#2 A3 F%2 C§2

gamut = 52.000000 scaling factor = 5.101887
20 51 o 0 36 17 236 48 31 26

G#1 D#4 CO C. €2 D3l D2 A#3 G2 D2

gamut = 53.000000 scaling factor = 5.,201852
21 52 0 0 36 16 26 47 31 26

Al E4 C0O €O C3 E1 D2 B3 G2 D2

gamut = 54,00000C scaling factor = 5,301318
21 53 0 0 37 16 27 48 312 27

Al F4 €0 CO C#3 EYl Di#2 C4 G#2 D42

gamut = 55.000000 scaling factor = 5.401788&
22 54 0 D 38 16 27 49 2332 27

A#l F¥4 CO CD D3 EL D42 C$a G32 Da2

gamut = 56.000000 scaling factor = 5.501754
22 55 0 0 39 17 28 50 313 28

A#1 G4 CO CO0 D#3 F1 E2 D4 A2 E2

gamut = 57.000000 scaling factor = 5.601724
22 56 a 0 39 17 28 50 34 28

A#l G#4 co cCO D#3 F1L E2 Da A4d2 E2

gamut = SB.000000 scaling factor = 5.701695
23 57 1] 0 a4¢ 17 29 51 24 29

Bl A4 €O C0O E3 Fl F2 Di4 A#2 F2



ganut = 59 Q000600 Sca.ing factor = 5.801657
23 S8 Qo O a1 17 23 &2 i5 29

Bl Aagde co co ®3 ¥; F2 Es B2 F2

ganut = $0.CQJ00Q $caling factor = 5.90163
T = 3. ks
24 59 4] 0 41 18 30 53 15 g

€2 B4 CO OC ¥} F41 FE2 F4 B2 F#2

gamut = 76.000000 scaling factor = T.50129¢%
¢ 75 0 @ 53 23 3B £B 45 i3

F$2 D6 €O QO F4 Bl D3I G$5 A3 D3

gamut = %5.000000 scaling tactor = 0.416667
2 4 0 0 3 L 2z 4 3 2

DO EO CO O D#0 CHE0 DO EQ O DO

gamut = 6,000000 scalirg factor = 2.514286
2 5 0 D 4 b 3 5 3 3

D0 FO CO CO0 E0 OO0 D50 FO D20 O=0

gamut = 7.020000 scaling fa.ier = 0.512569
2 & 0 < % 0 & 4 3

DG F#4C CZ0 €% EO D0 D30 Fio ED D=2

gamut = 8.0C0000 staling factor = O, 711111
3 7 0 ¢ 5 2 4 a & 4

DEO GO CO COo FO DO EQ F3) E0 EG

ganut = 9.200000 scaling factor = 0810000
L g a G ] P % 7 I ]

D#y GAO €3 <0 F40 DO EG G2 FD OED

gamut = 10.0000C0 scaling factor = C.3G905%1
4 9 Q 8] [ 2 S B 3 5

EG AQ CQ C0O F40 D30 FO G40 FD FO

gamut = 11.000000 scaling factor = 1.00B333
4 10 ] 0 7 3 5 ] L] 5

ED Ad0 20 €0 GO Di0 FD AG F#0 FO

gamut = 12.000000 scaling factor = 1.10763%2
4 11 o 0 B 3 £ 10 7 b

E0 BD Cp QO G#0 D#0 F4#0 A4Q GO FHQ

—-69.



gamut = 48.000000 scaling factor = 4.702041
13 47 0 ¢ 3F 14 24 42 28 24

Gl Bl CO €O A2 DL C2 F43 E2 C2

gamut = 49.000000 scaling factor = 4.B802000
19 48 0 0 34 14 24 43 29 24

€l €4 CO CO A2 DL ©2 GI F2 CO2

ganut = 50.000000 scaling factor = 4.9015961
20 49 1} 0 34 15 25 44 29 25

G#l C44 CO TO A42 D¥1 CF2 G343 F2 C#2
gamut = 77.000000 scaling Eactor = 7,.601232
30 76 0 D 53 21 38 68 45 3B

Fi2 E6 €O CO F4 Bl D3 Gi5 A¥l D3

gamut = 73.000000 scaling factor = 7.701266
77 ] 0 5S¢ 23 3% 69 45 219

G2 F& €0 €0 Fi4 B1 D+#3 A5  Ag3 Dzl

gamut = 79,000003 scaling factor = 7.801250
31 78 c g 55 23 12 TFO0 47 29

G2 F46 CO0 CD G4 Bl D32 AyS Bl Di3

gamut = B80,.000C0D scaling factor = 7.501235
32 79 I+] ¢ 55 24 40 70 47 40

GEZ G6 CO CD G4 C2 EI BS B3 E3

gazut = §1.000000 scaling factor = 8.00122<
32 &OC Q 0 55 24 4D T2 48 40

G2 Gy¥6 C0 €0 Gs4 C2 E3 I8 C4 R

gamut = 82.00000¢0C scaling factor = 8.10120%
32 81 4] G 57 24 41 73 49 a4l

G§2 A6 CO CO0O Aa C2 F3 C46 C#4 F3

gamut = 83.000000 scaling factor = 8.201191
33 82 0 g 57 25 41 74 49 41

Al A¥6e CO CO A4 Q32 F3 D6 Cis I3

gamut = B4.00C0DO =scaling factor = 3.301176
33 83 2 0 58 25 42 73 S0 42

Az BE CO CO Ad#s C3#2 43 Dks Da TF¥2
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BEEH: Motforms.c

1. Printpitch() MIC3.1
2, Motretro{}  MIC32
3. Motinvri() MIC3.3
4. Motrnpn()  MIC34

ThaE

BEASREAN I L B — R KGR — R ).
a.ifF

b RAEE

c. HHEHR

=33

ERFZERtoal” BHFEFRAEEBER KRN ER, AR B 8 BOnm i
1T S

LEUEIRFUANERESASEN, HENTRHEFEEHTELRRNB
M. WBERAET LRROEH, AT LUE IR S IS T S 1 i S0 ) 2 FR S 3
WA, RRILETRFETHE,

RERT

1 fFBRPEBRXEX. AP BATEFIERRT.
2. BB UARCHFEATHEE, FUFRANTELEE. REFAEES
B#RCH.

BFiNa

/* MOTFORMS.C (processes pitch sequences - motifs =~ by any ¢f
3 methods:retrograde, inversion,transposition) */
#include <stdio.h>
main{j
i



int orig(l2j]s /*steras cricinal pitch motifsy

J':.l'lt Tetro[l2]; /*5T0ores retrograde sotufx/
int invert[l2); /*stores inverted motifey
int motrams{izj; F*stores motif transpositions/

int transint —-3; /f*transpositior intervals/
int total = 12,j,seed = -22213:
vaid Printpitch(], Motretro(].

Motinvrt() ,Motrnox();

srand{seed;};
printE("\noriginal pitch motif --\p";j:
for {3 = 0:9 < total;j+ )
/r*generate 2 midrange randoa-eorder pitch motifey
orig[i] = rard(} % 12 + 30;
Printpitch{orig,total);
Motretrolorig,retro, toral);
printf(“\nretregrade motif ~-\n"j:
Printpitch(retrc, total);
Motinvrt{orig, invert,total):
printf("\ninverted mctif --yn");
Printpitch({invert, total)
Metrnpz {orig,potrans, transint, total);
printf{'"\nmotif transposed by %d interval--\n", transint):
Erintpitch({motrans, total};
yW* end of oaip /.
* MIC 1.1 =mEmras====R
/¥ Printpitch() function - an adaptation of MIC 2.3,
Pitchtab(} funation s
void Printpitch(array,total)
int array[],total;

static char *pitch[] = |

nen “,"C'D“,"DD ",“D#D“r“EO n, rEp ","F*O",“GD ”,"G*O“
HAD— ',”.‘.#0“’"30 “,”Cl H’llc'1I|Jl|D1 “,"D!l"'“.ﬂl ",“Fl n
lIF*lll'uGl “,”G#l",-hl ","A#l","Bl ll’{lcz "‘,"C#Z",
I*G*zl"lizz II'“Fz N’IE‘#le’llGZ ."'G#E“'”AZ .I.'llhﬂzﬂ'ﬂsz "
*C3 ™, mC§3" D3 ", "DA3T,ME3 ¥, 4T3 W MTyln gy e mogan
Ly Y| ll'ltA#3||'||B3 |l'ﬂr_‘4 ",“C’ﬂ","m ","n#’l“,“fﬂ R'HF4 L]
HF*‘III_"G‘ ll_‘l!G‘4|l'nh4 ","'kﬂd",“ad ","'CS ﬂ'ﬂc*sﬂ’l‘los "
“D#S“,“ES ""Fs ","F#S“."GS ","G*E“,“AS n'nn#sn'nss L
HCE M, TCHE™,%DE ", "DEE","EE ", MFE " “F{E" "GE ", "GHE"
HA,G HPHA'GR'HB,& Ii"ﬁc? L] };

int §:

r
r
r
’
’
¥
L}
r
r

for {j = 0;j < totzal;j++)

printf({™%s » ,pitch{array{i]l};
printf("\n"};
} /* end Printpitchy) function a4/

i * MIC 3.2 */

/* Motretrof) functicn - accepts an input pitch
sequence and outputs its
retrograde form.s/

void Motretro(arrayl,arrayz,total)
int arrayl{i,array2[],total;

{
int §,1;
for (j = 0;j < Totalij++)
{

1l =toral - 3j - 1;
array2[l]l = arrayl[i];



FE T—/0

} /t end Wotretro(} function %/

VAl MIC 3.3 === mmh f

J* Motinvrt{) functien -~ accepTs an input pitch sedquence
and outputs its mirror image
form */

void Moetinvrt{arrayl,array?,total)
int arrayl[),array2[],total:

int 3:

array2[0] = arrayl{0];
for (j = 1;j < total;j++)
array2[j] = array2(i-1] -
(arrayl(ij - arrayx{i-11)%

} /* end Motinvrt() function */
£ MIC 3.4 === "/
/* Motrnpz{) functien - transposes an input motif by )
a specified number of i/2Z steps. Transpasition
direction is determined by the sign of the
transposition interval.x/
yoid Motrnpz(arrayl,array2,tintval,total)
int arrayl(},arxayz[],tintwval,total;
{
int j;

for {3 = Q:ri < total;j++) .
array2(j] = arrayl[j] + tintval;

| /% end Motrnpz() functien */

/
/* EGD OF MOTFORMS.C %/

B IEITEMN
MOTFORNMS . EXE

original pitch mozif --
Af2 B2 Gf2 Ad2 D) G2 Az €3 FI Ad2 G2 G2

retrograde motif ——
GZ G2 A#2 F31 C©3 A2 G2 D3 Ad2 G2 Bz Af2

inverted motif -—
A¥2 A2 C3 Ad2 F#2 CF3 B2 GH2 G2 A#2 CR1 o3

wotif transposed by -3 interval--
GZ G#2 F2 G2 Bz E2 F§2 A2 D3 G2 E2 EZ

HiNEA: Displace.c

1. Displace()  MIC3.5
3. Printpitch) MIC2.3

WAt
—-73.



TR AR ROR A E R R .

i

BERFATLUE N EH AR oniglfnalJf1 cispI8 R MR BT E L 0FH,
RAEERFRERT —MEERANBT, WAEY KA R ETR DU A &R i

MARNRRFE.

MERT

1. BERFEBXEERTUYN 2 RREERENFEES &6 1000 FH).

2. ME—IMEF, EA-ANVHASENEFRAENE— S5 ARMEAK, H
HERENTH. i FEER), (—PL2FAHEARRBRAR RS —

ANAHE.

o LARPRET SIS R F R AR MR — R A A SR ENRLTR

LBt

3. ME-XHABF, AWBFMERARAMITRA, BF. THURAEFES

Bt
4. WEE

X EE

srand{seed)
printf{"\na randem-order pitch ssquence --\n"};

for (3 = 0:j =< total:j++)
{
orig(j] = rand(¢] ¥ 12+24; A¥gen. a I-oc sequencex/
displintfj] = rand(} % 5 - 2: /*gen. displacements#/

!
Printpitchicriqg,total}:
printf{®\nrespective cctave displacemants:\n"};
far (j = 0; < total;i++

printf{mid », displiat{il}:

Displace(ecrig, final ,disp.in: total):
printf(“\nthe registrated pitcn seqguence:\n");
Printpitch(firal,zotal:;

} /% end of main */

= :‘IIC 3,1 =:::—1‘C=ﬂ====='==*;-‘

ra

A% Printpitch function */
void Princpitch{array. total.]
int array(].,tetal;

{

static char *pitsh[] = |

llco “’"C#O",”DO ”,"D#O","EO ","?D ﬂ’nl_:-gon,usg "r'lc=ﬂ-,
lle l!r “‘A#O","BD |r' neey "'"Cglli!llnl ","D?'_","El ","Fl "r
CF#1", "Gl ", 9G#1M, WAL 'Y UAslM WBL ", Q2 PC42M nwpy M
“D2",TE2 ", F2 U, nF¥2%, 152 v UGRIT, MAZ M HA42v wpR *,
oy ll,"c#sll,rlDB N'HD#]!I'IIEB |p,nF3 Hjlr':‘.\#]'"'[ls_:l ","GQ]",
hy I!'hA#]_lI'ItB?‘ "'NC4 ",":34",“04 ﬂ__ltDiq\n,llEq “!“F4 u,
"?24","84 ","Gg‘i","’k-‘l :',"A;‘#","BQ "_"QE u’\lcfsrr,nos H'
nD‘5ll'n55 "onTs . "F#S","SS Lot ALY "'_,").#5",' Bs W,
“'CE ","Cﬂﬁ“,"nﬁ ‘I‘IID#G:l'IIEG n’lrr\s ',"3‘36","56 ",'G#G",

EBF A ERE R B, HRXEAMMRERRT HHER.



'Ae " R IIA’SH‘ l!BG !I’ llc'}l " J :
int j;

for (3 = 0;1 < total:j++) '
printf£(™%s " ,pitch{array{j}}}:
printf("\n"};

} /* end Printpitch{) cuncticn */

Vi MIC 3.5 */

/* Displace() function (individually displaces the pitches
of an input pitch sequence by a
specific number of octaves.) ¥/

void Displace{arrayl,arrayZ,array3l,total)

int arrayl[},array2[],array3j],total:

{
int j§:

for (j = 0:] < total:j++)
array2[j] = arrayl{j] + 12 * array3[j]:

} /% end Displace{) function */

*/
/% END QOF DISPLACE.C »/

/% DISPLACE.C (individually displaces the pitches of an input

) pitch sequence by a specific number of octaves) */
#include <stdio.h>

main(}

{
int orig{z0]; /*prime sequenca*/
int final[20]; /*sequance aftar displacement*/
int diaplint{20]: /*displacement interval array+/

int total,j,seed = 55¢;

void Printpitchy().Displace():
total = 10;

BAETRH
DISPLACE.EXE

a random-order pitch sequence --
F#2 C#2 C¥2°C2 G2 G2 D2 C2 A2 A2

respectiva octave displacements:

0 -2 -1 b 0 -2 0 -2 ~2 -1
the registrated pitch sequence:

F§2 ¢40 C41 C2 G2 GO D2 €O A0 Al

MR Alterseq.c

1. Alierseq() MIC3.6
2. Printpitch() ,MIC3.1

e 7.



BE-TRBRY EEEYBRES, kEF— FREE.
fE2

A E "intsize” R AR, MEEFTRNEECE 1/ 2 FopRA®), XA MEHLNR
E—A-EFRTHTEEAAT T HNTE, MR intsizc" HIE, KX EES KT B,

MEAT

1 PERFHER NI XEAHER, BAFEFATAFSA-BREMA, B
REFENER. BERAERBTFETLAZTERF, HREGKEFEGTP,
B—ATHEXFZRORICRT RAEERE. WEENEHBERT BT RS
¥ob, REREEOEAPHEENEERIIERSH .

2. BHRAMAREFS, ENZKIXMAEEFEAE, ERESEY R/ KHE
., ERRNERFIEENTFRARNSR, E~¢ﬁ§ﬁWﬁ&§&ﬁﬂEﬂ$
#2. FRAOENES L.

EERE

/* ALTERSEQ.C ([alters a value Sequence by interval expansion
or contractior,. Positive integers expand the
seguence,negative integers cantract it.) */

#include <stdio.h>

fdefine abs_wal(x] {(x »= 0] 7 % : 0 - x]

main()

{
int origf10}: /* prime pitch sequence */
int final{lDoj: f* expanded/contracted sequence %/
int intsize = 2; /* interval-size for exp/contr */

int total = 10,j,seed = 9i54;
vold Printpitch{}, Alterseq(;:

srand (seed) ;
printf{®™\na random-order pitch seguence --\n%}:
for (j = 0;3 <= total-1;j++) .
orig[jl = rard() % 22 + 22; /*gen. a r—o sagquence+;/
Frintpitch{orig, total):
printf{"\nthe segquence expanded by"):
printf{" 3¥d semitores:\nv,intsize}:
Alterseq(orig,final, intsize, total);
Printpitch(final, total);
printf{"\nthe sequence centracted ky"):
printf(" 3d semitones:yn”,intsize);
intsize = =2;
Alterseq(orig,final, ints.ze, total);
Printpitch(final, total);
| /* end of main */
/t HIC 3.L ==-:==—-—:::===.mt/
/* Printpitchi(} function */
void Printpizch{array,total;




int array[],total;

static char #pitch{] = {

neo ",“C*G“,"Dﬂ ","D?U","EO ","Fﬁ ”,“Fﬂﬂ“'“GO “,"G*ﬂ",
"AQ ","A‘U',"BQ ","Cl L 5 LR T vy ] ",“D#l“,"El n"oWpq ﬂ‘
MEELT MGL M, UGHLM,MAL U MAFLM,MBL M, MC2 W PCgzn nD2 ¢

MDE2N MEZ ", MF2 "L MEE2M %G2 M, "GET®,"AZ VW, A§2,7B2
nea ',“C#a",“n3 ","553","33 LA 2 R'HF#3"'HGJ u,ﬂc§3ﬂ'
"A3 ", "A¥3IP,YBI %, "C4 4 MCE4","Ds M "DYAM MEL T "F§ O,
“5'4',"54 ","G#4","A4 mrnaé4n'ns4 ","C5 ","5'5",“05 “,
“DIS",“EE ',"FS ',anﬁ"r"GS "'"Gﬂsn,"hﬁ ",I‘A’SK,1’BS n'
"CE& M, PCEER,"De " "Dée" "E6 ",V"FB ", 546", 'Ga "."Gie",
L) 14 ",“A'ﬁ';"Bﬁ n'ﬂc? H ]:

int j:

for {J = 033 <= total-i:j++)
printf("$s " ,pitchf{array{jjl};
princt("\n"];

} /* end Printpitch{} function %/

* MIC 3.5 */
/* Alterseq() tunction %/

void Alterseglarrayl,array2, expcont, total)
int arrayl(],array2[],expcont, tetal;

int j.oldintvl, intdir, newintvl;

arriy:{u] = arrayliQ];
for {j = 1:;j <= total-l:j++)

(
if (arrayl[i}] == arrayl{i-11}
{ array2{j] = arrayz{j-1}:
continue;

}
oldintvl = arrayl{j) - arrayl[]-1};
if (eldintvl > Q)

intdir = 1;
flse if (oldintvl < 0)

intdir w -1;

else intdir = 0;
newintv:l = abs_val{oldintvl} + expcont;

if (newintvl < 1)
nawintvl = 1;
array{j] = array2[i-1)] + intdir * newintvl;

}/* end Altersaq() function =/

/* *
/* END OF ALTERSEQ.C */

EFaiTH
ALTERSEQ.EXE

a random-arder pitch sequence —-
C2 A#2 F2 C§2 E3 C2 E2 DNz F#3 A3l

the sequance axparded by 2 semitones:
T2 €3 A3 Di#z G#3 Dz Gi2 F2 A#3 Cc2

-— 77a



the sequence contracted by 2 senitones:
C2 G#2 C#3 Bl €3 A#1 €2 Bl C3 TF#l

HWB: Setflag.c MIC3.T

1. Setflag() MIC3.7
2. Zeromat() MIC2.27

3 1
ETEIRIETI R, ARSI, ARG R — TN,

2

EAHZERANBURERTMA, ERIBBITHRICKAIKE HN S — R, KEH
BRIEXHF. ERER-PAERERHANEIY. REREXRH cumPBELHEHBAE,
DA A X s B ML RO B2 BB — MR FE. DRI, BAEREEX MR
A, FHEMHLEBORA solE D~ RAMBER, NRXMEHESFRIC, XK

W EEHFEANER~4
HTERFERFR. RELMBRAXNFERE, WiN. BERERN MIC2.5

Zeromat(), FEHRFAMZA. LMH cum[HirERAN 0.
ERBART, CTREERBMERH MRS FRFMICIS A MIC3.9)H H)—

M BEER—- MU RAN T HP.

mEHr

L E—AXERNERF, ARIPBFFAFEFAEA K R B HTKRE B
BABRILK, BB N1, 8 EHEG 500), LRAA—HEREAAEN

.
2. @RS EY RN - R ERA MR R, ER—FRELERR

H7E K (12,14,23,45 47 61 545),

BriNs
/% SETFLAG.C (array-flag rethod random-order series ganeratorj */
#include <stdio.n>
wain{)
{

int aet[l12}:

int low = Q; /v first series element #/

int high = 11; /* last series slement #/

int range = high - low + 1; /* series span */

int total = 12: /*nunber of series elements */

int j,seed = 21118;



void Setflag{):

srand(saed)
Setflag(set,low,range,total):
printf(¥\na random-order 1z-value series:\n");
Tor {3 = 0:} < tokal;ji++i
printf{"kd ",sex[3]}:
1 /% end of wain */
’* MIC 3.7 .y
/* Setflag() function =/
void Setflag(array,bottom,span,total)
int array(],bottom,span,total;
[

int j,u,cumfizy;

void Zeromat(}:

Zercmat (cum, tatal) ;

for (j = 0:j < total;j+-}
(

do
u = rand({) % span + botton:
while (cumf{u)] == 1);
cumfua) = 1;
arrayl[j] = u;

} /% end of Setflag{) function *y

It MIC 2.25 7
/* Zeromat() fupction =/

vaid fercoat(x,rangej

int x[].range;

int J;
for {j ~ 0;j < range;j++)

{
x[3)] = 0
)

} /% end of Zeromat{} function ¥/
& Ny

/-
/* END OF SETFLAG.C */

BFIR{TRN
SETFIAG.EXE
anter a random number gererator seed: 91227

a random-order 12-value series:
351011 718 9% 6492

a5#¥#H: Conshufl) MIC3.8

bu) 2
WSS TR ARG NE.
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EANRE R — W R RSB PR — A TR R, RISEMHEN N
HRHAE. HR EFZE FERNARRAENRTFEN. (31 MICI PHH
¥ Addshull()E R— N EBREN WA ¥kt RidL{E).

MEHT

1. B—AEF. ENEBI R EA4RKEEREAR, REEMESTALAT
REESK: HW. HRAFER.

2, IRE¥HA:VECTORS.CRA FRR¥E, E B EHIME AT k.

3. E—4ES. HhL—TREE CEESAMAERIFHFRHBNNE,
A 4 TERHER - PEFLEH, CHFEDERT - TEFEEGKE.

B

/¥ CONSHUFL.C (disruptive shuffle program — array contents
reordered} */

#include <stdio.h>

main(]

{

int x[20}; /% stores the integer sequence to be ahuffled ~/
int total,j,seed = 431:

void conshufl();:

srand(seed) ;
total = 20;

printf(™\noriginal integer sequence:\n"}:
for (1 = 0:3 < toralij+t)}
t

x(3] =3 + 1;
printf(™sd ".x(31)s

}
printf{"\nshuffled integer sequence:\n");
Conshufl (x,total);
for (j = 0:) < total;j++)
printfi"sd ", x[}1);
} /2 and of main *f
A MIC 3.8 */
/* Conshuflf} function =/
vold Conshuefl{array,total)
int array[].total;

int j,u,s;
for (j = 0} < total;j++)

/* svap address contents #/
u = rand() 1 total}

s = array(Jir

array[j] = array([ul;
array[u] = s

h
] /* end of Conshufl(}) function */
LE S */

/* END OF CONSHUFL.C #/




BEFRITRH

CONSHUFL.EXE

original integer sequence:
12345678 2 10 11 12 13 14 15 16 17 18 1% 20
shuffled integer sequence:
13 6 14 9 7 2 3 11 12 & % 1 15 17 20 1¢ 18 19 16 4§

& Addshufli) MIC3.9
Thig
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. nondisruptive shuffle pragram: list of array
/% ADDSHUFL.€ (:ddress sointers recrdered instead of array

centents) */
Jinclude <stdio.h>
main()

{int tablef20],pointers[20],total,j, seed = -4491;
void Addshufl():

srand(seed) ;
total = 20;

printf("\noriginal array holdirg integer seguence:\n"};
for (1 = 0;3 < total;j++)



{

tablefi] = j + 1;
printf{"%d ™, table([}]);
peintars([j] = J;

printt {"¥s%¥s","\noriginal array accessed ",
*by shuffled address pointers:\n"):;
Addshufl (pointers, total):
for (} = 0:3 < total:;jw}
printf("3d ", tablejpointars(i])};
}) /* end of main %/
L MIC 3.9 ./

St Addshufl() function #/
void Addshufl {ptrlist, total)
int ptrlist(},total;
{
int j,u,s.rand{)};
for (J = 0;3 <= total-i;i++)
{

4 = rand{} % total:

s = ptrlist{j]:
ptrlist{j] = perilist(u]:
ptriistfu) = s:

1
} A+ end Addshufl(} function 4/

/% ERD OF ADDSHUFL.C 4

BriEtTRm

ADDSHUFL. EXE

original array holding integer sequence:

L23 4567389101112 13 14 15 36 17 18 19 20
original array accessed by shuffled address pointers:;
15 1 13 718 5419 12 20 11 10 6 16 14 17 9 3 8 2

H%tH: Rowforms.c

Printpitch MICI1.1
Conshfl MIC3.8
Rowretro  MICI.10
. Rowinvrt MICI.11
Rowtrnpz MIC.12

e
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#*

RENT

L E—A8F, SRAFMNIFEEN, RS R - i
R EFRME— TGN ES(TER
®Bin: BRBFWTEN /28 RER, 3 EMENYBERREIB A
FHMZRE, — BRI RE Y g XA AR W E e

2. PRLENEF, ERVERE. FIREER D EFMN 12585074 0 n B\
MIC3.21:Timpoint()].

3. AR MIC3.5:Displace(} &4 R IEAF FTNIES.

EFFiNa

/* ROWFORMS.C (produces commonly used lZ-tone rowforms) *f
fipelude <stdio.h>

main(}
£
int orig[izy: /% storms prime-ordar 1l2-tone series */
int nextform(iz}: /* stores rslated series forms */
int transint; /* Intarval of series transposition 4/
int total=12:

int j,seed = 5131r
void Printpitch(), Conshufl(),Rowrerro(},

Rowinvrt () ,Rowtrnpz({};

asrand (seed) ;

printf ("\n(--loading integer array to be shufflad--)\n"}:
for [3 = 0:;3 < tatal;j-+t)

erig{j] = iz
printf({"\na randemp-order 1lZz-tone series:\n"j;
Conshufl (orig, total)
Frintpitch{erig,total):
printcf["\nretrograde arder:\n"):
Rowretro(orig,nextfora,tokal)
Frintpitch{nextform,Xotal):
printf["\ninverted form:\n"}:;
Rowinvrtorig,nextform,total) s
Printpitchi{nextform,total);
transint = 4;
printf(*\noriginal form transposed®)};
printf(™ by %d semitenss:i\n", transint):
Rowtrnpz [oriy, nextforn, transint, totall;
Printpitchinextform, total):;
} /% and of main */
I* === MIC 3.8 ===:|==ss-====:=====!l/
/% Conshufl{) functicn */
waid Tonshuflrarray, total}
int array(],total:

{
int j.u,s,rand{):

for (j = 0:3 < total;i+-)
- {
u = rand() % total:
s = arraylil;
array[j) = arrayfu];
arrayf{u] = s;



1 /% end Caonshufl(} function */

/* MIC 3.10 =====-_—=.:-_-:=:—_-:r.-=*/
/* Rowretro{) functicn #*/

vaid Rowretro{arrayl,array?, totai)

int arrayl(],arrayz[],total:

int §.1;
for {(j = 0;j < total;j++}

{
I = {total - 1 - J) % tokal;
array2{l) = arrayl’j::

H .
} /* end Rowretro{) function %/
- MIC 3.11 =========u.====!/
/* Rowinvrt() functicn */
void Rowinvrt{arrayl,array2, total)
int arxayl{],arrayz[),total;

{
int j:

for (j = 0;] < total;j++)
array2(j] = f{(total-arrayl[j]) % total:

} /* and Rowinvrt() function %/

* MIT 3.1 Ly
/* Rowtrnpz{} functicm */
vold Rowtrnpzi{arrayl,arrayz, intval, total)
int arrayl{],array2[1}, intval,total;

{

int iy

for (3 = 0:j < total:j+-)
arrayz(jl = (arrayl[j] + intwal) % total;
] /= end Rowtrnpz(} function */f
* MIC 3,12 ===5=-:===--i/
/* Printpitcnh(} function #/
void Printpitch(array,total)
int array[].total:

{
int j«
static.char #pitchj] =
[IIC ll’ﬂc' .’IID "rHD' .;“E "'HF “’“F‘ .'
IG ","G' -J”A ","k# ',-B L] };
printf{™\n"};
for (j = 0:j < total;j++)
printf{"tsn pitchlarrayli]]):
} /* end of Printpitch() functicn »/

. *y
} . /% END QF ROWFORMS.C */

BriziT3cH
\ ROWFORMS . EXE

-«loading integer array to be shuffled--

a randon-ordar 12-tcne series:



CABDDIECE EGAM F F# G4
retrograde order:

Gl F§ FAMGECE DIDBAC
inverted form:

CD¥CHAP ABGEFDGTF+E
original form transposed by 4 semitones:

EC¥Di FEGFGEBDARAYC

FBiE: Rowsquar.c

1, Setflag MIC3.7
2. Rowmat MIC3.13

ThRe
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/* ROWSQUAR,C roduc .
tinclude <gtdio ny  Co® Square rowforns matrix) »/
main{}

{
int erig[12]; s+ stores ori

: ginal 12-tone series +*/
i:ﬁ i::;r:[é:%: /% stores inverted 12-tone series */
vaid Rowmat(); /* confi and int
void soefiesti; gures prints the matrix =/

arand{seed);

printf{"\nhere is a random-order, 12-tone series matrix:\n");

printf(”(of all available C,R0O,I, and RI forms)\n");
Setflag{orig, invers}: /* call series generator ¥/
Rowmat (orig, invers); /* print the matrix +/

} /v end of main +/

I HMIC 3.7 oy

/% setflag(} function -- modified to program specs L7
void Setflaglarrayl,arrayl]

int arrayl{l2],arcray2(12];

int cum(12},4,},trans;

tar {3 = D:j <= 11:1j++)
{
do u = rand{} ¥ 12;
while [(cum[u] == 1}:

cumful=1;
if (3 == 0}
trans = u;

if {u - trans <0)
arrayl(j} = u - trans + 12¢
elsp arrayl{j] = u - trans;
array2(jl = {l2-arraylfj])} % 12

}
} /% end Satflag(} function */
P MIL 3.13 *y
/* Rowmat fupction */
vaid Rowmat[arrayl,array2}
int arrayi[l,arrayz[}:

int j,k,nextnote,intval:
gtatic char *pitch[] =
{Hc “,"C‘ ","D “,-D' F'nz u'-? -’.F* l'
“‘G "IG‘ -.“h II'IIA' HJHB “j:

printf(\n¥); .
far (3 = 0:3 <=11:3++)

intval = array2(jl:
for (kK = 0k <= 11;k++]

{
nextnote = (arrayi(k] + intval) £ 12;

ptintr{“%sﬂ,pitch[nextnota]):
}
printt{m\n"}):

}
} 2% gnd Rowmak() function %/

/
/% END OF ROWSQUAR.C */

BTN



ROWSQUAR , B

here is a randoaorder, 12-tone series matriw:
{of all awvailable Q,RU,I, and RI forms)

CBGCHARPDIEADFH G#
C¢CSIDBRPFFEFAFDIGA
FECFI DEA GE ADG B (¢}
BAMFECAEDDMGICIF G

DCFEADFCGPFF$ BEGH A}
GF+DGIFCARBEACIT
AGFEEAFGDCCEFEBIDFF
C} GDEAFICEBCFAIDE
DéE DA ECiIGi FIGCFAB
AMAFBGI DY CH GG 28 TS
F§ PC¥§ GEDBAAMDI GERCD
EDIBFDAGGEE C# F$# A1 C

R#EH: Modops.c
1. PrintPitch{) MIC3.1

2. Conghull MIC3.8
3. M3SsetM?7  MIC3. 4

boi;
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J* MODOPS.C {produces relatad transformations of a 12-tone row)*/
#inciude <stdio.n>

wain(}
{
int orig(lz): /* storem original series »/
int perm(12]: /* storaes series permutaticn */
int op: /* toggles m5 or m7 operation %/

int total,),seed = -951132;
vold Conmshufl () ,N5setN7(),Printpiteh()

srand (aeed) ;

total = 12 .
printf{"\na random-order 12-tone series:\n");
for (j = 0:;j < total;j++)

orig(j] = 3;
Conshufl {orig,total);
Printpitch{orig,total):
printf{"\nthe permutation xesulting from M5 operatiom:’\n®);
op = 5;
MS5setM7 (orig, perm,op,total);
Printpitch(perm,total);
printf{"\nthe permutation resulting from H? operation:\n®):
cp = T
M3gatM? {orig, pern, op, total);
Printpitch(perm,total};
} /* end of maln =2/
i MIC 3.8 L7
/* Conshufl(} functicn */
void Conshufl (array,total)
int array(),total;
{

int j,u,s;s
for (j = 0:;j < total;j++}

u = rand() % total;
s = array[jji:
array{i] = array(u];
array(u)] = s;

}
)/* end cConshufl{} function %/
/* MigetM7({) function (outputs a pernutatxon of an input
series by the "M5* or "K7" operation.) +*/
vaid M5setM7 (arrayl,array2,op,total}
int arrayi(],array2(],op, totalr

int §;

for (j = 0;] < total;q{++)
‘arrayz[j] = (arrayl(j] * op) % 12:
1/* and MEsetM7{) function %/
/* MIC 3.1 .y
/* Printpitch{) function ¢/
void Printpitch({array,total)
int array[]),total;
{

int j;
static char *»pitchl] =
l.c -'Ic' -'-D -'-D' -'-E I,UIF .!.H I'
" .,.G‘ n’-h -,'l' u'ﬂﬂ L} }:
printe{™\nY); :
for (1 = 0:% < total:j++)

_Jg:



f

printz{"ts" pitchiarray{j] 1) ¢
l _/* end of Printpiteh() function =

7+ BND OF MODGPS.C a7 Y

EFEirxt
MODOPS . EXR
A randoem-order lz-tone series:

EG¢EADI A BFECDPFCEG
the permutation resulting from M5 operatiaon:

GFEEADEDGFICA$CIFB
the permutation resulting from K7 operation:

EGIDIEAMTPFICDBG CY
EHIB: Pstnperm.c

1. Setflag{} MIC3.7
2. Psinperm() MIC3.15
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/* PSTNPERM.C (generates a series permutation by swapping
series position and pitch class number) %/
#include <stdio.h>
main{}
{
int set[12}; /#stores original series ¥/
int posit[12]; /+stores permutation %/
int low = 0;
int high = 11;
int range = high - low + 1:
int total = 12, ,sead = 9182;
void Setflag(),Pstnperm(),Printpitch(}:

srand {seed) ;
Setflag(set,low,range, total}:
printf("\na random-order 12-~value series:\n");

Printpitch(set, total):
printf({"\npermutation resulting from "};
printf(Pswap of PC number and position\n");
Pstnperm{set,posit, total);
Printpitch(posit, total);

} /* end of main */

it MIC 3.7 74

/* Setflag{) function #*/

void Setflag(array,bottom, span,total)

int array[],bottcm,span,total;

int j,u,cum{12),rand();

for (J = 0;j < total;j++)
4
do u = rapnd() % span + baottom;
while {(cum(u] == 1});
cumfu} = 1;
array[j] = u:

¥

} /% end Setflag() function #*/

FA MIC 3.15 */

/* Pstnperm() function (generates a permutation of a
prime order saries by swapping pitch class numbers
with position-in-set numbers. If the series ia
the chromatic scale, then, of course, no alteration
of the set will take place -~ the retrograde will
be generated,) */

void Pstnperm(arrayl,array2,tctal)

int arrayl[],arrayz{],total;

{
int 9§

for (j = 0;j < total:j++)
array2(arrayl{j]l] = 3;

} /* and Pstnperm() function */

/* MIC 3.1 *y

/* Printpitch{)} function (adapted to print pitches
as integers) */

void Printpitch (array,total)

int array[],total:

(
int §;




oTinE s (tnmy ;
tor (§ = 0:3 < tatal:j++}
Printf{"td * array!il;;

]./i end Printpitcn(} function »/

N
3

/™ END OF PSTHPERM.C %/

BEFEITKH
PSTHPERM, EXE
a random-order lZ-vajiue sories:

?7248%161055 111
Permutation resulting frem swap of PC numbec and vosition

7611129803451

HE: Samplket() MIC3.16
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EFRa

/* SAMRLSET.C (generates and prints numeric series
permutations by set-sampling at a2 selected
sarles-position interval) =/

#include <stdio.h>

majn{)

{
int origrion];

int currsetl = 12; /*current set length */

int cycle; /* permutation loop index */

int target: /* current targeted set sample #/

int factor = 2; /* Set sampling interval w/

int permut = §; /* total number of permutations */

int §; /* loop index,pointer to original set +/

void Samplset():

printf(®a sequential set:\n");
for (] = 1:3 <= currsetl;i++)
{
orig(j} = 3;
-printf({"sd *,orig(i));
}
for (cycle = 1;cycle <= permut;cycle++)

i
printf{"\npermutation td\n",cycle};
target = 1;
printf(nstart position = %$d\n", target);
printf(“target factor = %d\n", factor):
Samplset(oriq,target, factor,currsetl);
factor = factor + 2;

}
} /* end of main */
P MIC 3.16 74
/* Samplset{} function *>/
void Samplset{arrayl,target, factor, currsetl)
int arrayl[],target, factor,currsetl;

int a{i00],b{100],acnt,bent,y;

for (4 = 1:§ <= currsetl;j++)
afjj = arrayl(ij:

laop: bent = 0;

for (3 = 1;3 <= currsetl;:j++)

if {j = target)

{
printf(®3d “,a(j]):
target = target + factor:

}
else

{
bent = bent +1;
blbent] = a[j]:
}

1f (bent < 1)

(
printf(*\n");
return;

}
target = target - currsetl:
acnt = 0;



Brriztya

if (target % hent = g)

target = targat % bont;

alsn target = bonr;
for (3 = 1;j <=bent.;d+s)
ii'(j == target)

printt{'%d .rb(j}} :

target = target + factar:

H
alse

{
acnt = acnt + 1:
afacnt] = b{ji:
}

if tacnt < 1)

{
printe{™\n");
Teturn;

currgetl = acnt;
target = target - bcnt;

if f(target % currsetl != 0}
target = target % currsetl;

else target = currsetl:
goto loop;

] /% end of Samplset() function */

Jt END OF SAKPLSET.C »/

SAMPLSET.EXE

a seguential set:
1234567891011 12
permutation 1

start position = 1

target factor = 2
13579112610 4 128

permutation 2

start position = 1

target factor = 4
15927 12484 3 6 11 10

perzutation 1

start position = 1

targat factor = 6
172953124846 11 10

permutation 4

start position = 1

target factor = 8
1964358 12117210

4



pernutation S

start position = 1

target factor = 10
1222222382957 43

BWIH: Rotate.c

1. ConshulX) MIC338
2. Setrotal} MIC3.17
3, Zerotrnp()} MIC3.18
4. Segrotat() MIC3.19
3. GreatestCommonDivisor() MTC2,13
5. Matprint() MIC3.20
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/* ROTATE.C (set of functioms to perforn serial rotation
and transposition operatiensi*/

$include <stdio.n>
94—



maing)

{ .

int orig[l2]): /* stcres original series &/
%nt mabl[12](12]; /* stores unpartitioned set rotation */
+nt mat2[12](12}; /* stores ‘0’ start-point transposition #/
int mat3[12][12]; /* stores partitioned set rotation #»/
int setgtal = 12; /* number of series elements */
int rotegroup; /* number of contiquous elements to rotate *;
int numgegs; /® symmetrical set partitions */
int segmems; /* number of elements within each partition =/
int cycles,3. k! /* loop indices *y

int seed = 11;
int GreatestCommonDivisor!) ,Segrotat():
void Matprint(),Conshufl (), Setrotakt{), Zerokrnp!}:

srand(sesd):
printf(”a random-order liz-value series:\n")}:
for (3 = 0;] <= setotal-1:3++) /*load set eiements#/
orig(il = j:
Conshufl (crig, setotal); /*call shuffle function¥/
Ear {j = 0:3% <= saetotal-1;j+-+)
printf("id " orig(j)):
rotegroup = 3;
cycles = GreatestConmonDivisor(setotal,rotegroup):
printf{™\ntotal number of unique cycles = %d\n",cycles};
printf("here is the rotation matrix:\n'"):
Setrotat(orig,matl,rotegroup, setotal,cyclesy;
Matprint(matl,cycles,setotal);
printf({¥\n’0’ start point transposition:\n");
Zerotrnp(matl,mat2,cycles, setotai};
Matprint (mat2, cycles, setotal);
nunsags = 4;
printf{"\npartiticned series,rotation within segment --\n"};
printf{®-- divided intc %d equal segments.\n",numsegs):
cycles = Segrotat({orig,matl,nuasegs,setotal);
Matprint(matld,cycles,setotal);
} /% end of main %/

» MIC 1.2¢ */f
/% Matprint{) function/
void Matprint(matrix,.cyclies, setotal)
int matrix{]{lZ),cycles, setotal;
{

int 1,k;
for {1l = 031 <= cycleg-1:1ls+}
{
for (k = 0;k <= satotal-~iike+)
printf("*td ",matrix{l]1{kt}:
printf(”\n”]:

y ¢+ and Matprint() function */

x = MIC 3.8 */
A% Conshufl() function =*/

veid Conshufl (arrayl,total)

int arrayl[],total;

int m.u,s, rand(}.

for (m = 0O;m <= total-l:mtt)
{
u = rand{} ¥ tetal;
8 =« arrayl{mj;
arraylim] = arraylfu]:;



arrayl{u] =~ s;

)
} /* end Conshufl{) function */
* MIC 2.13 */
/* GreatestCommonDivisor({) function */
int GreatestComponDivisor(a,b)
int a,b:

int temp,c,d,series,cycles;

saries = a;
it {(a > b) /*<<< awap function*/
{
temp = a;
a=ub;
b = temp;

}
whila{a > 0)
{
c = b/a;
d=Db-a*g;
b = a;
a =&
}
cycles = series/b;
raturni{cyclas) ;
} /* end GreatestCcmmonDivisor() function %/
/* MIC 3.17 ./
/* Setrotat{) function */
void Setrotat(arrayl,array?,rotegroup, satotal,cyclaes}
int arrayl{},array2[]}(12],rotegroup, setotal;

int 1,k,u,s,t;

rotegroup = rotegroup -1;
u = 0;

= 0;
for {k = rotegroup;k <= setotal-l+rotegroup;k++)

for (1 = 1:;1 <= getotal:l++)

{
t=(k+ 1+ u} % setotal;
array2[s){1-1] = arrayi[%]:

u = u + rotegroup;

s = g + 1;

if (s >= cycles)
break:

}
} /* end Setrotat{} function %/
o MIC 1:1a 74
/® Zerotrmp() function */
void Zerotrnp(matrixl,matrix2,cycles,setotal)
int matrixl{)ri2j,matrix2{][12],cycles, setotal;

(
int intval,l.k,s;

for (x = 0;k <= cycles-i;:k++)
{
intval = matrixi(k}[2];
for (1 = 0;1 <w setotal-1;1++)



{
s = matrixl{k][l] - intval;
if (s < 0)
& = 5 4+ 12;
matrix2(k}[1l] = s;
)

}
'} /% end Zerotrnp(} function */

/* MIC 3.19 x/
/* Segrotat() function */
int Segrotat{arrayl,matrix,numseqgs,setotal)
int arrayl(],matrix(;[12z],numsegs,setotal;

int k,1,m,s,t, seqmens;
§ = 0;

seguems = setotal / numsegs;
for (k = 1:;k <= segmems;K++)
{
.t o= 0y
for (1 = 0:1 <= getotal-l;l+=segmens)

.for (m = 5 + 1;m <= Segmems + S:m++)

{
matrix(s][t] = arrayl(m % segmems + 1]:
T o+ 1;
}
} . . .
s += 1; i
N T
return{segnens} ;
.}A/* end Segrotat() function */

/* END OF ROTATE.C */

BAEITRH

ROTATE.EXE

a random-order l2-valie series:

11 426 508917 310

total number of unique cycles = 3

here is the rotation matrix:

50891731011 426

1731011 4265089

124 256508917310

0’ start point transposition:

4 8210561191
103154117278

L L
0723
0629

0537619102841



parcitioned series,rotation within seqient -
== divided into 4 egual Seqments,

4 2115069183107

211 406531849107 3
11426508917 1319

#HNE: Timpoint.c

J 1. Printpitch{) MIC3.t
2. SetNag() MIC3.7
3. Timpoint{) MIC3.2)
( 4, Zeromat() MIC3125

ThRE

J NAWHIIREE—F & 2 TR aSL YA KA.
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r HE RAREE AR EH MO T RESRAYETR TN, BAE—HHrEEER
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1. ME—BF. AFAPRAFSI2EZENERN, A5AERERRGOTH
MIC3.16:Sampls=tOE O FHFLETEREH, HERE AL LM,

2. s FREA, WABEMICIIS. MICILISLI RMICI. 20 MM, RINEE,
#ARFAAPRSTERNGASTHERTHEYR. RRSHVZRHFTHRSEN
1He.

1 RE-RBFASEBR-MEFAUIHBNERETEREN, REHcHEEE
KR E R SENHEIHEL,

BERN

/% TIMPOINT.C (produces note duration values using tha
serial timepoint system)] */

jincliude <mtdic.h>

main(}



{

int origfl2]; /* prime 12-alewent series %/

int prpitch = 1; /% flag to print notenames or numbers LV
int median: /* basic metrical pulse unit #/

int medulus; /v transform modulusg 7

int seed = ~9121;

int j; /* loop index +/

void Setflag(}, Timpaint(),Printpitch().Zeromat?);

srand{seed) ;

printf(®*\nenter wodylus {2,3,4,5, or 12)}:\n"};
scanf{"%d%, imodulus);

printef("enter median (2,4,8, or 16:)\n%);
scanf{"td", imedian) ;

printf("\na random-order 12-tcne pitch series,™);
printf{® mod td:\n", modulus);
Setflag(orig,nodulus);

Brintpitch{orig,prpitch);

printf["\nthe pitch series expressed as numbers,");
printf (™ mod 1d:\n",modulus);

prpitch = D;

Printpitch{orig, prpitch):;
printf(*tsts”,"\ndurations representing the ¥,

*digtance hetween time points, \n*j;
printf{"tsis",Pusing a 1/%d noteé pulse base®,
" and a mweasure \n", medianj;

princf{"of $d —1/%4 notes.\n", modulus median):
Timpoint{orig, sodulus, median) ;

} /* end of main =/
st MIC 3.7 +/
/* Setflag() function +/
void setflagfarray,lodulus)

int array{],mcdulus;

int 4,u,cum[12]3;
woid Zeromat(]:

Zarohat (cum} 7
for {j = 0;3 < 12;:j++)
{

do g = randf) ¥ 122 )
while (cum[u] == 1)

cum(a] = 1;

array{j] = u ¥ modulas:

} /* end of Setflag() tunction #/
& MIC 3.2]1 ==———==aoamamshk
/* Tlmpoint({) function {produces rhythm duration values
using the serial ‘timepoint system’.v/
void Timpoint¢set,modulus,sedian}
int set([],modurlus,median;

{
int €ally,dur,j: N
tally = &:

for [ = 0;1 < 11;3++)
({
if {setf{j+1] <= set{j]}
dur = modulus - set{j] + set{j*l):

glse dur = set{j+l] -~ sat[j::
tally = tally + dur:

_..99.



printf(™td/%¥d ", dur,median);

dur = modulus - set{i}:

printf (*%d/td *,dur,median);

} /% and of Timpoint() function */

L MIC 3.1 w;

/% Printpitch{) function {modified to progyram mpecs) */
vold Printpltch(array,.p)

int array(],p:

i

int j: .
static char #pltch(] =
{uc ','Cf u‘n-D m FD§ ® MNE W AP u'ur' u‘
HG H"G* .,;'1 IrHA' n'I-B L | }:

printg{*\n"};
for (3 = 0;j < 12;5++)
ir (p) _
printf("t=s",pitchlarray(jll)+
else princf("td * array{jl):
} /% end of Printpitch() functicon &/
7% MIC 2.25 "
/* Zercmat functian%/
void Zeromat(array)
int array{]:

int 3;

for (j = €;) < 12;j++)
array[j] = Q:
} /* end Zeromat function */

*/
/% END QF TIMPOINT.C %/

BAEITRN

TIMPOINT,.EXE

enter modulus (2,31,4,6, or 12}: 4
enter madian (2,4,8, or 16):

a random-arder l2-tone pitch series, mod 4:

DEkDREDDCRCCRCCRCD D
the pltch series expressed as nubbars, Bad 4:

312322101 0102373

durations reprasenting the distance between time points,
using a 1/%d note pulse bass and a measure
of 4 ~1/4 notes.

A74 378 478 374 3 4 L/4 74 L6 3N 274 174 1 /A .

A

EPIE: Alistseq.c

1. Alintseq() MIC3.22
2. Consbufl() MIC3.8
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BAER

/* ALINTSEQ.C (maps a sat of 11 unique intervals {in
senitones, size 1-il] to the pitch class
napbers of ths chromatic scale.} =/

$include <stdio.h>

main()

(

int intset{12]: /% array of unigue interval-sizes #/

int pclass{12]; /* pitch class sequence array %/

int total = 10; /* nupber of sequences to genarate */

int intervals = 11: /¥ number of intervalas batween notes¥/
int j,k7 /* loop indices */

int sead = 445;

void Alintseg(i,Conshufl();

srand(seed) ;
for [j = 0:] < total; ++)
{ .
for [k = 0:k < intervals:k++)
intset[k]) = k + 1;

~101—



Conshufl (intset, intervals) ;
printf{™\n\nrandom-order interval-class series #3d:\n".9):
for (K = D;k < 11;k++)
printf("%d ", intset{k]!}:
Alintseq({pclass, intset) ;
printf ("\n\n-- mapped to pitchclass numbers ~-\h"};
tor {k = 0;k < 1z;k++)
printf{™%d ", ,pclass{kx]):

¥
} /% end of main */
- MIC .22 =|==l===l=:=|=|===1,"
/* Alintseq(] function (generates
all-interval pitch sequences} =*/
vaid Alintseq(pclass, intset}
int pclass[], intset(];
{

int i;

pclass[o] = 07
for (j = 1:3 < 12;j++) ]
pclass(j] = (pclass(i-1] + intset{j~3i]} % 12:

] /* end of Alintseq{} function %/ i
» MIC 3.8 *y
/% Conahufl() function «/
void conshufl{intset, intervals)

int intset[}],intervals;

{

int j,u,s,rand():
tor (j = 0;j < intervals;ij++)

u = rand(} % 11;

B = intset(j)-
intget(]j] = intget(ul:
intget{u) = 8;

}
} /* and of Conshufl{) function #/ y
/" .
/* END OF ALINTSEQ.C %/

BAIEITRM
ALINTSEQ.EXE

random~order interval-class series 11:
111 65104 7208913
-~ mapped to pitchclass nuabers --

DLOG119 1810636
random-order interval-class series #2:
56 10131189247

-=- mapped to pitchelass numbers --
0511910140857 11 6
random-order interval-class series §3:
3461105372911

-~ mapped to pitchclass numbers --
80675101810 7 5
random-order interval-class series $4:
586 39 71011 4 1 2
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-~ mapped to pitchclass numbers --
0% 1710720112 4 &
random-order interval-class series #5:
2111586 39 104 7

-- mapped to pitchclass nunmbers --
a2327T39097116&

randoa-order interval-class series #6:
6 4 112103 7 %2815

-- mepped to pitchclass numbers --
6109 11 90740148
random—crder in*erval-class series #7:
1L 7 2 483295 10 1 &

-~ mapped to pitchclass numbers —-
011 6§68 08118111 0658
random-crder interval-class series #B:
164 1091182375

-= papped to pitchclass nuabers --
0171196513616
randon-order interval-class series #9:
2496310851171

== mapped to pitchelags numbers —
02639010611105% .
rapdom-order interval-class series #10:
285311971610 4

=- mapped to pitchclass numbers --
02103 &8529 104 26

B Alintset.c

1. Alintset() MIC3.23
2. Zeromat{) MIC225

The
ER-L£HEE 2ERHEHN. (FAWEHEX. )
b3

TR AlintestO89 I 3% 3 251 B 4L AT 76 45 A3 160 PO 3 IR AT ROME / BRI
BRRREZIE. BAKINER XNk, ERIFERTSELEFNERE
MBI 2 FEEN OB NN R~ RN U AR
 RAEX—-FAONE. MRERKEREPAREEE, WNRENFEREES, XN
WS ABNERET SRRREHENABEN b, H2HABAZNENA S
BREN FHETHRNARMENER. SENE S TRERNAFNE. EX
t, EZXREFAESBARN, FERRFE. BRERNLNRESREERFNE
B—IRAT. REX AL 16 bl L& B+,
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1. WP EE MIC3.1: Printpitch().

2 RE-ERFUXANEIEEHEFREN LN FREITREEN. TEF

TNERIE N W7 2 R TR MR P W 5 S S Wby I ik,

3. BUEBFBBALINTSET.C, MA—ERGXNETNERTT. MAK, HH5E
BEAXRFAMRAKTIR LA RN, BASENERERNE YA

WEKN.

R EA

J* ALINTSET.C (all~intarval 12-tone series geherator) »/
tinclude <stdia.h>
main{}
‘i:nt pclasa{l2]; /% pitch class arTay #*/
int j,k» /% loop indices */
int seed = -1151%;
vaid Alintsekt():;

srand (sesd) :
ftor {j = O:j < 20:3-+)

{
Alinktset{pclass} :
printf{*\n”):

for (k = 0;k < 12:K++}
printf("¥d ¥ pclass(k]);

)
printf{™*\n");
} /% end of pain */
MIC 3.23 */
/¥ Alintset() function ( gensrates all-jinterval i2-note
series by the sanple-test-discard/Xeep method. */
void Alintset (pclass)
ink pclass[}:

{

int poun[12],ican{li2],teap[l2];
int 1,1, m,u,intaize;

void Zercmat{);

leop: Zercmat(pclass):

Zerompat(icum) ;

Zeromat (pcun)

pelasaia] = J;

pclasd([ll] = 6;

for (3 = 1:§ < 11l:j++)
{
do
- u= {rand() % 11}+1;
while {u #= & || pcumfu] == 1};
temp{t] = u:
poumfu] = 1;

}.
for (1 = 1;1 < 12;1e+)

for (m = 1;m < 11;m+4)



{
it (tempim] > O
JntSIZ? = teap(m} - pclass{l-1];
alse continue;
if (intsize < 0)
intsize = 12 + intzize:
i# (icum(intsize] < 1} -
i
pclasg[l) = temp[m);
temp{m] = 0
icun{intsize] = 1;
breaik;
]
/* end inner loop */
if (m > 10 &k pclass[l] = 0}
goto loop;
} /* end outer luop =/
} /* amd of Alintsekt{) functicn ®/
* MIC 2.25 */
/* Zaromat function */
vald 2evomat (array)
int array():

int j;

for (§ = 073 < 12:j++)
array(j] = 0;

1 /* end of Zeromat Functiond/ :

/* END OF ALINTSET.C %/ /
BFETRM

ALINTSET.EXE

01528163119 476

0119103%841726 '

D1C 5473895113126

01073435112916

0187951042136

0811 107254 6

D9 114 1082156

0372 9115416

D34 to 9117216

01175 1048136

DIC1L 7 1BS9 24236

P9738 41121586

0711 14521039386

0823597411101 6 .

083410759112 16

62173 8114596

D5978 4210132116

0934811210576

0825341110745 16

C92458317211106

—-10-5_



PR Intlimk.c

1. Intlink{} MIC3 24
2. Matprint() MIC3.20
1. Zeromat) MIC2.20

Thie
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2. BEULA G T 3 003 AR RE B
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/* INTLINK.C [Ganerates a stream of redundant-interval-linkad
12-tone series) ¥/

$include <stdio.h>

main()

{
int total = 10,seed = -2929;
vold Intlink():

srand (seed):
Intlipk(total);
1 7+ and of main =/
e MIC 3.24 */
/* Tntlink function{) .
-- generates a random-crder series,locates the
series position at which interval-size
radundancy .occurs, then links subsequent sat
permutations by moving remaining values from flag-
point in the current series tc the beginning of the

— 106~




v

next series o form its nucleus. Approgriate values

2re then permuted to complete the ¢now) current
series. Thus, value-group repetiticns of various
lengths are produced ~ within an overall serial
context - as a method of generating new related
sermences for use as pointers to pitch, rhythm,

volume, articulation, cr other parameter alements. */

woid Intlink(totai}
int total;

{

int
int
int
int
int
int
int
int

Pclass{12}:/* array haldinoe zsurrent series %/
/* array of pizch class repetition flags */
icum(12]:/* array cof 1nterval class repetition flags */

Poeum[12];

J.K:

u;
intsize;
redpt:
ehift;

J* loop indices #/

/* rapdon 1nteger f
J* interva) between pitch classes */
J* interval redundancy point marker #/

/* shaftpecint for remaining set members */
void Zeromat [}, Matprint{};

Zeromat (pclass):

Zeromat {icum; ;

Zerohat (pcum) ;

for (3 = 0:j < total:j++)

for (kK = 8:k < 12:ke+)

if (pclass{k}] > 0}
peun{peclass{k]] = L;

for {(k = 0:K < L1iik++}

{
it

de

wh

{pclassik] > o)
continue:

u = {rapd{y ¥ 12):
ile [pcumiu] == 1);

pcunfu] = 1:
pclassik] = u;

H
for (kK = 0:K < 11l;k++}

{

intsize = pclass[k+1] - pclass{k]:

ir

{intsize < ¢}

intsize = 12 + intsize;

if

(icum[intsize] == 1}
break:

icumfintsize] = 1:

i
redpt =
printfy(
printfy(
Matprip
leromat

k+1;

"\nintexval redundancy occcurs"}:
¥ at position Rd\n",redpt+l)};
t(pclass, redpt; ;

{icum) ;

Zeromat {pcum) ;
shift = D;

for (k
i
Pel
shi

}
for (kK

= redpt;k <=12!k++)

ass shift] = pclass[k;;
ft = shift + 1:

= shift:k < 12;k++)

pelass(k] = 0;
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} /% end of Intlink(} function */
Jmmsssms s am= === MIC 13,20 s=s=====—maomohk/
/* Matprint funct:ion */
vold Matprint(pclass, redpt}
int pclass!;,redpt:
{
int 3:
printf{"pc set: "):
for (j = ;3 < 12:)++)
{
printe{"sd ", oclass(j ]!
1f (3 == redpt-l;
printf{™i|"};

) }* end of Matprint{} function */
/t === ==< MIC 2.25 ==:=====;=:====i'/
/* Zeromat() function */
void Zercmat(array)

int array(]:

{

int 3;

for (4 = 0:;3 < 12;3++)
arrayfii] = ©: .
} /* end of Zeromat ()} function %/

/% END OF IRTLINR.C */

INTLINK.EXE
enter a random number generat.: seed: 4912

interval redundancy occurs ~% position 6
pc set: 106 0 7 11 jl3 28145959
interval redundancy occurs at positicn 8
pc set: 3 2814 9 |jo 11 7 8 10
interval redundar. occurs at pesition 4
pc set: 0 11 7 |[|6 3¢ 5 9 8 1 4 2 3
interval redundancy occurs at position 4
pc set: 6 10 5 {|9 8 14 23 7 9 11
interval redundancy occurs at position 8
pcset: 9814237 Jis111005
interval redundancy occurs at position 7
pocset: 6 11 10 2 50 [|24 78 %1
interval redundancy occurs at position 4
peset: 34 7 |{B 910572611 10
interval redundancy occurs at position 7

EC set: 89 10¢5 2 {|6 11 10 4 3 7
interval redundancy occurs at position 5
pc set: 6 11 10 4 |[2 793 05 8 1 2
interval redundancy occurs at position 8
pc set: 3 794581 1/)2116 100

= */



B Valratio) MIC3.25
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/% VALRATIO.C (Controls the ratioc of repeated integers to
unigue integers in a random-order stream
of valuaes, &/

$include <stdio.h>

f$include <math h>

int finalsegq{100j}:

main{}

extern fimalseq([]: /* array holding filtered values */
int j: /* loop index */

int total = 100;

int seed = -1922;

int range = 12; /* range oL integers, start - 0 %/

int window = 4; /* mize of repetition-prevent window */
vold valratio(}:

arand {seed) ;
valratio(range,window, total)
printf{"\napplied to random-order pitches (O-13)}\n");
printf("\nrepetition-prevent window is %d ;",window):
for{j = 0:j < total;j++)
if(j % 20 = 0)
printf("\n");:
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alse
printf{"3d " .finalseg[j]};

}
/% end of main ¥/
S MIC 3.25 ==—————=———==#/
/* Valratio() function %/
void Valratio(span,gap,total}

int span,gap:

{

extern fFinalseg[]:

int pcum{12]; /* array of integer occurrence Elags */

int j: /* loop imdex */

int way /* random integer +/

far(j = 0;j < total;j=+)}
1
do
W = rand(j % span;
while (pcum[u] == 1l};
pecumfue] = 17
finalseg[j] = u:
if(3 <= gap)}
continue;
pcunffinalseq’j~-gap}] = 9:

} /% end of Valratio{) function %/

s */
/% END OF VAIRATIO.C */

EFEITEH

VALRATIO.EXE

applied to random-order pitches [D-11}

repetition-prevent window is 4 ;

Il 4601011 8146105198453
iD 11 7 59 3 107 168 04 113 10 L 08
3164111108 % 73D 47119 20410
8§ 3160769 11 110707 1135360891

€ 3985601204531 0%9%7354¢%9

F¥4H: Markov.c

1. Markov() MIC326
2, Zeromayy MIC3.25
3. Fregtab2() MIC3.27
4. Seedtest() MIC3.28

Thie

AR B A0 T RS BONR A 4 Markovian BEECRAANN, 54
BIHBNER,
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FE—BAFRE, AFEEO%EFEM. (oTH modulus BEMAEREFGTN. )

BERL

/* MARKOV,C (Harkovian integer Summaticn Residual Cycle
Generator) %/

tinclude <stdic.h>

maing{)

{int cycle{5001]; /* stores generated integer cycle =/

int seed[10]; /* array of seeds (initial terms to sum)t/

int freqres]; /* array of irteger occurrence frequencies %/

int order; /*num. of prereding terms to sum for next termd/

int modulus; f*integer-range modulus impcsed on each sum */

int total; /Y total terms generated */

int apply:; /*signal: incluszive or exclusive seed additicn*/

int 3: /* loop index »/

int Markov{):

yoid Zeromat(),Fregqtab2():

printf("enter modulus:\n";;
scanf{"%d",inodulus);
prints(v3sis*®, "anter ¢ for inclinive or™,

® 1 for exclusive seed aszeticon. .nv, !
scanf("%d", éapply);
printf("\nhow many seeds will yua enter (min-<; \O"):
scanf("%d", korder)
whila (order < 2}

{

printf("\nyou must enter it least TwWo seediim’)i

printf("how many sseds?*):

scanf (*33", sorder: :

}



for {j = 1:3 <= arder- )
{
printf(”enter seed %din”, §j;
scanf ("3dv, kseed(j]! ;

?
printf({"\n*;};:
for (J = 1:3 <= order;j-+.
printf ("seeds=%d M seed{}]}:
total = Markov{cycle,seed, ocrder,apply, modulus) ;
Zeromat(freq,zodualus tetal;;
TregtabZ (cvcle, freg, modulys, total) ;
printf{"\ntotal =3d\n",tctal;;:
for {31 = 1:j <=tctal;j++)
{
printfi{vid ",cycle[i;):
if {J % 15 == (]
printf(*Nar)

printf{"\n\roccurrsnce fragquercy tabklei\n™);
for (} = 1:7 <= modulus;j-+)

printf(™id : ¥d 4, i-I1, freqliq;;
i1f (3 % 5 == 0y
printf{"\nv);

}
printe(™\n\n");
1/* end of main */
/E.—_.___ === MY 3,246 -&=======.-..—_"-z*;-’
/% Markev(} function #*/
int Markovi{cycle,seed,order, apply,aod)
int cycle(],seed!},crder,apply,mod:
P

L]
int nxterm,total, done,j, !, Seedtest();
For (3 = 1;] <= order;ij+-)
cycle[)] = seed(j}:
total = order;
for (j = 1;j <= SJ00;,++:
{
nxtero = saed|[order]:
for {1 = 1:1 <= order~1:l++!
nxtarm += seedil]:
if f[apply == 13
nxterm = seedarder] + seed’i:
nxr*erm = nxte 3 = poa

CyuLiel)rTorier | ¢ xidr:,
for {i=1:1 <= order-i;i++3
seed{i] - SEEQEl‘rl] H

seed{order. = nxterm;

total += 1
dopre =Seadtesr 2 ler seed vole) s
Lf {<ane == 1,

total -- crder:
braak:

}
re-urn{Zotall;
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} /* end of Markov{} fincticm *7

/% Zeromaty|) funct.on *
void Zeromat{array,mod)}
int array(:,mod:

{ - .
int 3

for (j = 03 <= mod;i+-|
array(j| = 0;
} /* end of Zeromat() function #/
/ MIC 3.27 ==m=<s=z=zcasty
/* Fregtab2() function +/
vold Fregtabz(arrayl,arrayl,sod, total}
int arrayi{],array2{),aod,total;

int ji,k:
for [j = l:i <= mad;)++)

for [k = i;k <= Total;k++)
1f (arrayllk] + 1 == 3]
arrayz(j] = array2{jl + 1;

} /> ind of Freguabzi) function */
* MIC 3,28 =mos=ozecsosuek/
/% Seedtest{] function =/
int Seedtest(order,seed,cycle]
-int orzder,seed(],cycle(’:

int k,done=1i;

for (k = l;k <= order;k++}
if (seed(k] != cyc:e(k})
t '
done = 0
break;

returnidone) ;
} 7+ end of Seedtest!} lunction %/

W . Oty T X T ST RS =T E=

/* END OF MARKQV.C */

= '

EFEITEH
MARKOV . EXE

enter modulus: 172

enter 0 for irnclusive or 1 for ex:lusive sced addition:

how many seeds will gq < *er g -:° 7 =
enter seed
enter seed
erter seed
enter seed
ernter seed

WL e

seeds=]l seads=2 sead:s!) swueds~1 seeds=5
Total =312
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occurrence freaquency table
0 : 18 1 : 43 2 @ 13 l1: 36 4 : 20
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1. Tropes() MIC3.27
2 Zeromat) MIC2.25
3. Setflag() MIC317
4. Matprint() " MIC3.20

HikE

BE—EANE R RARKEF M, HRR R R — 0 E R EEFFERUFR a
TR,
R

PR 3K Tropes(if of # 153 2 4 300K 2o B s 4 R B3 A0 11 S, Khs L
RHETES “KEFPRAFER—-HER FEREFLDEXTFERWHEE R,
k2. HARFARURERINS B AELIEE F—FEITPEH, M RHTY
BT -HERASLER MatprintD RPB RER.

WIZHR

{BEWRBCE, SRV (B R - T RS,
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2 REBFOUHRERBIF, LW SR 0% N RIBE I )
HWA RGP, R

3} RE-BFEBARMACURVES.C (MIC2.6. MIC2TRIMIC2.8), H—ERMY:

BEHEFFINHD. XRSRAFABBRRERR. BICER. MEEROK
HFF.

4. ELRNBET WA —REULAFE Ry FRYE BT 0w 2R,

Lo 2

/% TROPES.C (returns systematic pernutations of a nuseric
serias array */
§darine MANDATA 12

main(}
Int 2(MAXDATA}, ¥y[MAXDATAJ:
int j.k: /% loop indicea &f

int hottom = O; /* lowest Integar value to gesnérate */
int range = 12; /* value range cf integers tgaztneratt "/
int total = 12; /* number of integers in ser “s

int -sed = -3031:
void Setflag():
void Matprint(};

srand(saed);

printf["generating a random~order number seriea:\n"):
Serflaq(x, botton, range,total);

Marprint{x, tatal);

printf("\nnow tropes (permutations) will be cutput:®});
for {3 = 1: 3 < total: j++)

printf("\n order 3a\n®, j):
Trapes(x, total, jl;

|
} /% end of main{} */
/ * = MIC 3.27 3#=====w===“;’
Tropes(arrayl, size, order)
int arrayl(], size, order;
{
int j, k, offset, array[MAXDATA]:
vold Matprint{): .
for (offset = 0, k = 0; offset < crder; offset++}
for (j = offset; 3} < size; J +~ crder)
arcay2[k++? = arrvayliil:
Matprint{array2,size)j:

} /% end of Tropes(; furction s/
P MIC 2.25 === 74
/* Zeromat{) function ( adapted tec program specs) */
void Zeromat (array, range)
int array(j.range;
{
int j:

for (i = Q7] < range;]-+]
arrayfi] = 0:
] /» end of Zeromat(} funcTion */
J* MIC 3,7 m==co==swmam==A)
/* setflag() function */
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;oid Sekflag(array, bottom, span, total)
nt array[],bottom,span,tatal:

int j,u,cum{12;;
vold Zercmat{);

Zeromat [cum, total) ;
for{(j = 0;1 < totalije+]

da
u = rand() ¥ span + bottom:
while (cum{u] == 1}j;
cumfu} = 13
array{j] = w:

IL/* end of setflag() function »/
ﬁ; e g’y MIC 3.2D0 =sm==s======o%/
print{] function (adaptaed to ra
vpid Matprint{array,total) progran specs)
int array(],total;

int k;

for (k = Q:k < totalik+fj
printf(*td ", ,array{kl}r

printE{"\n");

/™ end of Makprint() function ¥/

S, o

* END OF TROPES.C 2/

BrFEEiTRH
TROPES . EXE .

generating a random-order number series:
1681470115215

now tropes (permutations) will De output:
order 1
168147013119 2105

order 32
3340901061711 25

ocrder 2
31026& 4111037 9%5%

arder 4
1496728011115

order 5
371060581119 42

order 6
3061189124275

ordex 7
311698 21 1045 T D

order 8
3962810154701

order 9
2261851470119
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order 149
0658147011832

order 11
2568314701192 10

B Mirmor.c

PutPeform() MIC328
. WriteComment{} MIC3.29
loop() MIC3.30
PutChord{} MIC3.31
GetChord() MIC3.32
GetPalterns() MIC3.33
OpenChord() MIC3.34
EndChordl) MT3.35
. GetCenter() MIC3.36
10. PutRhythm{) MIC3 37
11. OpenMot()} MIC3.28
t2. EndMot() MIC3.39
13. InvertShaper(} MICI40

L R A

Thée
BIEATA. UE—FAPLER —EFINERELRLT.
TR

ARVEBRIEF N P LR LU E RN FHE FRBRER @M E), R
REMAARE. HE-FRYMETRESE, DROERNZFTE XM, (
P S A EAYL SR B BAMAN AL, EXRAREFEOEHERBBREY
B VBB ETURE-NF A B RIURE R EFR AR

EE

RIOAERRBA T RART LM LEREAH. EXH8P, BRITARAH-ENA
REEREMmETR AKET, MEHEFRR T AR CETHBEEXRAXRMNE I VE
KRS REELNGRRNGR T, A TRSERSTRERF, EF00kR
BHARBEHXEBANEFAAIHNFEMRBEAGERS LR PRI,
Scorlorm c).
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EEERTFPEREN T XIHSIAESHinclude TTHE " LIEREERE, BlE
B PR NOTERBCEBFREENIRENE, KOG LR A TR ERE
TRPBAIAFZRFLURER. MATEIERENBFRAFERBRE S, 2—HE
ERRPRE L.

A, EEERFPI ABELERE, RERHEUHENERMNEEES.
PREER.CEAPRO. ARIMALE CEFHRER, NREFERNNRERSE PR
hg. W ABEF S Finclude THEHhiE SMMEIT] . HERRE Turbo CiBfT
T EATHRT, TSR] AR SO R S A S T .

EFHXRHPEFFIBEAF HTinclude THE"HEE—LRRRSF. HFHRERS
BIAMIERELX XHREAMT AP, HFH, FHH FRAZTREARTLAER
&L, BE, RFEFRGERAERINERRS.

FEIANTRENCHWTFEFHAENR B 7 H. £RFN. XETEFLIAR
EEARFHUEERFEA. ZEFRRFOE:

1. array.e MIC__5P1.0
scorform.c  MIC__SP6.0
getpart.c MIC_SP3.0
getnam ¢ MIC__SP4.0
. inputyoux MIC_SP2.0
BB 3| AR SCH- AR F C F .

w ok ow N

FEF N R

/% MIRROR.£ (Builds chords arcurd a central pitch as a mirrcr
according to the interval sequence of a stream
of lnput pitches) +/

$include <stdio.h>

fdefine MAXDATA 200

finclude "array.c”

¢incilude "inputyocu.c™

tinclude m"getpart.c"

$include *scorform.c"

$include "getfnam,c*

$include Pairror.pro”

maini]

i
int shape{MAXDATA], datarray[MARXDCATA};
int inv{MAXDATA], disarray[MAXDATA®:
int size, Shapesize, usescore, j, whizh:

char matname{8]:
TILE *putputfile:

cutputfile = getfnam("Output” Mw"):

size = Input¥ourdwn(dizarray):

size = getparti{disarray, datarray, size. 1};

ShapeSize = size - 1;

getshape(datarray, shape, size):

printf(r\nwWhat do ycu want to call ths notifs?h\n");
scanf("ta", &nctnape);

printf{" (1) Default center ig Fal (I noring certerin®)i
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scanf("%d", swhizh);

WriteComment (cutputfile, datarray, size,"Fitchesh);

for(j = 0; j < ShapeS.ze: j+-}
{
RotateArray{shape, shape, Shapesize, j):
WriteComment{ou=putZile, shape, ShapeSize,"Intervals"):
printf{"\nRotaticn no %dwn*, 3j};

iftwhich == 1}

leopl{outputfile, skape, ShapeSize, 3, 42, motname);
else .

loop(outputiiles, shage, ShapeSize, j, datar-ray(j). motname}:;
PULLn?);

Fputln(outzutizl=z) s
I
PutPeform({outputfile, ShapeSice, motnane):
}
4 ==== MIC 3.28 == *y
PutPeforn(fp, ShapeSize, moknane]
FILE =*fp;
int ShapeSize;
char motname():

int 3:

fprintf(fp, "\nNotellist using R 1-1\n");

for{j = 0;: § < ShapeSize: i++)

fprintf(fp, "Perforam 3st¥d\nP R\nR 4\n", motname, j}:

}
/it MIC 3.29 x/
Writefomment(fp, data, size, comment)

FILE *fp;

int data[], size;

chiar comment(];

prints (" \n/*\n" .
prinmtf("is\n", comment};
PutArray(data, size};
printf(®*s/\n"):

fprintf{fp, "\n/e\n"):
fprintf{fp, "3Is\n", COMRERT];
FputhArray (£p, data, size}.
fprincrrifp, "*/A\n%):

}*= MIC 3.30 *f
loop{fp, shape, ShapeSize, num, center, motnanme)
FILE *1ip;
int shape(}, ShapeSize, rum, center;
char motname{]:

int Bp[MAADATH®, Sown(HMAXDATA], chord{MAXDATA], ChordSize;

fprintf[fp, "\n/* center = id ", center):
pPrintf{®"\n/* center = ¥d ", center);
PutFitch(center):

FputPitch(fp, center):

printE{® */\n"):

fprintf{fp, " */\n"};:

GetCenter(up, <down, center):

GatPatterns (shape, up, down, ShapeSize);
ChordSize = GetChord({up, down, chord, ShapeSizej;
QOperMot{fp, motname);

printf{"3d"”, num);
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}

fprintf (fp, "%d4", nun;;
Openchord(fp) :

PutChord({fp, chord, Chordsize);
ErdCherd{fp):

PutRhythm{fp, chord, ChordSice):
EndMot {fp, metname);
printf(#*3d\n", nun};

fprintf{fp. "%d'‘n", numi;

i MIC 3.3L —==usm——=az==x/
Putchord{fp, chord, Chorisi:ze!

FILE *+fp;

int ciiord{j, ChordSize:r

int j;

for{j = 0; j < ChordSige: jr+)

.

L
if(chord[j] != chcrd{] + 1} /* no repeated pitches */

{
PutPitchichord(j]}:
FputPitch{fp, chord[];}:
}

L

¥
i NIC 3.32 =:::=====m:-==1;

GetcChord{up, down, chord, size)
int up{:, down[}, cherdl]}, size:

{
int §, Chordsize;

thordsize = 07
for(j = sige: } > 0; 3--)
1f (down[i] >= 0 k& down[j}] <= 85)
chord(ChordSize++] = down[j]:
for{j = 0: ] <= size; j++)
if(up{3) >= 9 && up[]] <= 85)
chord(ChordSize++] = up{}];
return(ChordSize) ;

§ .
Ja MIC 2.33 LF
GetPatternd (disarray, up, down, slze)

int disarray(], up!}, down{], size;

{
int j;

Tor(j = @r j < =mize: j++)
{
up{j + 1) = up[3i} + abs{disarrayiji};
down[j + 1] = down(J}} - aos(disarray{j]}:

/“ == MTZ 3_.34 ==========_.—_;;:.==t/
OpenChord (| fp}

{

FILE *fp;



printf(™n P [ vy,
forintfifp, “\n e [ “y:

P - = = MIC I.35 =—mssocacaoa—=wy
EndChord( £p)
FILE »fp;

{
printf("iNary ;s
Aprintf(fp, "]\a");
!
/ig:ﬂxs—ﬁ::::ﬁz——: MIC .26 L

GetCenter{up, down, center)
int up!), downi], center:

upf0] = center;
down 0] = center;
}
i MIT 3.37 "/
Futrhythm{fp, chord, Chordsize)
FILE *fp; R U
int chord{], Chardsize; SR

int i, count:

counkt = 0

printf{(™ R  "};

fprinef{fp, "/*R ")y

for( j = 0; j < Chordiize; j++)

{ - . -
iff{chord[i] !'= chord[] + i]) /* no repeaated pitches 2/
{
printe("%2d *, chord{i] + 1}); /* no 0 on rhythm lines */
fprincf (fp, "%3d ", chord(}] + 1}: :
counts+;
!
! ‘,'.
fprintfi{fp, = */';
fprincf{fp, "\n R (1)%d ", count);

+

]
/ MIC 3.28B */
OpenMot{®p, motname}

FILE #fp:

char notnamefl]:

printf(™\n Def Mot is™, motname);
fprintf{fp, "\n Def Mot is™, motname}:

i ; .

/*:Gl::sﬂ===2====:£=== MIC 3,39 ,/
EndMot ( fp, metname)
FILE *fp:

char morname{}:

printf("\n End %¥s", motname)};
fprintf(fp, *\n End ¥s", motname;;
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,‘I" MIC 31.40 =-==-=w===—=====—===:i‘/
InvertShape(shape, inv, size)

int shape{], inv[], size;
{

int j:

for{i = 0: J < size; j++;

{
if(shape(j] > @
inv(j] = snape({j] - abs(shaperj] * 2):

else
inv{j] = shape{j) + abs(shapej] * 2}:

}
A = .y

Mirror.c M 38

E ]
Pitchas
5 13 7 ] 9% 1Q

4

Intervals
i 1 1 1 1

*/
S/ canter = 42 FI3 »/

Def Mot tuned
P [Ci3 D3 D#IEZ FI F#) G3 G#3 A3 A3 B3 )

/R 38 33 40 41 42 43 44 45 46 AT 4B

E {1}11
End tuned
FE) -—— ~/
L
Intervals
2 2 2 1 2
*/

/* centar = 42 F§31 =/

Daf Mot tunel
P [ C43 D3 D#3 E3 F3 FE3I G3 GEI AJ Ad3 B3 |

JHE 38 39 S0 41 2 43 44 45 46 47 48

R (111

End tunel
/% - - */
S



e

Intervals
1 1 1 1 1
*/

/* canter = 42 F§3 */
Def Mot tune2

P [ C#3 D3 D43 E3 F3 F#3 G3 G#3 A3 A#d By ]
/"R 38 19 40 41 42 43 44 45 46 47 8 ¥/

R (Lyzi
End tune2
/" -- s/
/i
Intarvals
1 1 1 1 1
*/

/* center = 42 F¥§3 */ .

Def Mot tune3l
P [ C#3 D3 D#2 E3 F3 F#3 G3 G#3 Al A¥3 B3 )
/R 38 39 A0 41 42 43 44 45 46 47 48 =/

R (1)11
End tunel
I 4
/*
Intervals
1 1 1 1 1
*/

/% center = 42 F?: */

Def Mot tuned
P [ C§3 DI D#3 E3 FI F#1 GI G¥§1 Al A#1 B3 |}
/*R 38 30 40 41 42 43 44 45 46 47 48/

R (1)11
End tunes
/== .

Notelist using R 1-1
Parfora tuna¢

P R

R 4

Parform tunel

P R

R 4
Perform tune2
P R
R 4
Perform tune3l
P R
R 4
Perforam tuned
P R
R 4
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B Sets.c

(£3& MIC3.50-MIC3.81 sps B i 3)
Lt

B REAATI B e
2 J

Sets.c BR—BEFMTRY, HPEATIREKARGBRENSRATHYE, HTER
ERE XN RXARENE. BT ERRANETYRA— WL EEHGHERETE
F. WAFRRZRAT, RERERFTITRETHTRE. BRRACHFERSME
B, XXQE—-BIREGLGHER, SHREZNEEESUNRERL DR,

EE

KT EBRETE RPBT R, FRBMA SRR include IS AN setsh %k
IHURK BN ERFNTNLXHR T HFRFDP, B DRRTAER—TRFH
& include iH-4A], RERBRENKKURTATFRFG RE SO,

. array.c MIC_SP1O
. inputyouc MIC__SE20
scrptprs.c MIC__SP1.0
. quicksort.c MIC__SP4.0
ansi.c MIC__SP5.0

N

BERT
WARBHRTES 4. SHsEHFTAE, SXREAFEREATHFNEL N
PR, MEKSHETURASNELER. APUufangahkniesiiE ¥4

BOEMBRALHFEER, BRMHEBT. EAXLAREFNFTE. XHRRT, TR
FEEAGHAEEEATFEAR. ‘

EFRe
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™

/* SETS.C ({Series Analysis Routines) */

finclude <stdlib.h>
tinclude "sets.h"
#include "gets.pro"

main(}

{
register int k;
int index, imrize, imbeg, totsize, setnumber{MAXDATA], ask:
int pcarray{MAXDATA],size;
int setfq[50], setsize, original{12], vector([&]:
int imarray{MAXDATA], test{12)}, testshape{12), ordered[12};
FILE +fopen(}:

outputfile = fopen("set.dat", "w"};

Ccls(};

centerf("Set Analysis\n"};

size = GetData({datarray, setfg, pcarray}’
showdata{cutputfile, datarray, pcarray, size});

imsize = GetImsize();

ShowImbricated{outputfile, pecarray, imarray, imsize, size);
setsize = GetSetSize();

index = GetIndex([imsize, size, setsize};

for(k = 0; kX < index; k++)

GetTestSets{test, pcarray, datarray, original, imarray,
saetsize, imsize,X):
Showoriginal (outputfile, original, test, setsize):
Order(test, ordered, vector, setnumber, satsize, k}:
if(setnumber(k] == Q)
NotSetError{outputfile, setsize);
else if(setnumbar[k] != 0)
PutSetData{outputfile, test, setsize, vector,
setnumber(k], setiq):
}
PutSetSummary {outputfile, setfg, setsize);
PutTabhle{outputfile};
printf("\n\nAnalysis is in file: set.dat\n\n");
fclose(outputtile);
}
f MIC 3,40 w/
GetIndex(imsize, size, setsize)
int imsize, size, setsize;

if{imgize == Q)
return(size / setsize);
alse
return{size -~ (imsize-1) };
}

I MIC 3.41 Y
GotSetSize()
{
int setsize;
printf(®"\nEnter set size 3, 4, 5 or & "});
scanf ("%d", &setsize);
return{setsize):
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}
b T MIC 3.42 7

Cevimsize ()
1

int imsize;
printf{"\nEnter size of imbrication (0 for no Imbricationj %);:
scanf ("id", simsize):
return (imsize) s
}
i MIC 1.47 »/
Qrder{tast, cordered, vecter, setnumber, setsiza, k)
int test{), ordered{], vector{], setnumber{], setsize, K k:

{
QuickSort(test, 0, setsize-1);
NormalOrder(test, ordered, setsize);
getsnape(crdered, wector, setsize];
endvector{vector, setsize):
setnumber{k] = GetSetnumber(vector, setsize);
}
it MIC 3.44 */
Showoriginal (fp, origiral, test, setsize}
FILE *fp;
int original{), test[], sSetsize;
(

Putlnf)
FputLn(fp) ;
printf(™\noriginal pitches:"};
fprintf(fp, "\nOriginal pitches:");
ScriptArray{original, ‘ ¢, setsize);
PscriptArray(fp, original, ' ', setsize};
printf(*Pc array: "y
PutArray{test, setsize):
fprintf{fp, “"Pc array: ")
FputArray{fp, test, setsize):
H
* - MIC 3.45% */
GetTestSets (test, pcarray, datarray, original, Lmarray,
setsize, imsize, K)
int test{], pcarray[], c¢atarray(], original[], imarray(],
setsize, imsize, k;

{
int 3;
if (imsize == 0}
for(i = 0; ] < setsize; j++)
{
test([j] = pcarray{] + kX * setsize];
eriginal(j] = Gatarray[j + k » secsize];
}
elan
forfi = 0; j < imeize; J++)
{
tast(}] = lmarraylj + k * imaize):
original[i} = datarray{] + X]:
| )
Vi MIC 31.46 */

GetSatnumbar (ordered, satslze)
int ordered(), setsizea;
{

int setnupber;
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switch(setsize)
{
case 3 7 setnumber = seticop{ordered) ;
break;
case 4 : setnumber = setdcmpordered’ ;
break;
Case 5 : setnunber = setSchp(ardered) ;
break:;
case 6  setnumber = setécmpiordered);
break:
}
return{ssatnuobher) ;
]
/A MIC 3.47 =k
NotSetError(fp, setsizej
FILE #fp;
int setsize;

Putlnf):

FputLn{fp}:

Printf{"\ni\th\txtex NOT A %d KOTE SET *e#a\n¥ setsize);
fprintcf(fp, "\n\t\ch\te+** NOT A %d NOTE SET #**+\n" setsize);

putchar{7);
notsett+s;
}
/* MIC 1.48 *
PuytSetData(fp, test, setsize, ordered, setnumker, setfq)
FILE *fp:
int test{], setsize, ordered[], setnumber, setfg[]:
(
printf({®0rdered pc array: "y
PutArravitest, setsize):
fprintf{fp, "Ordered pc array: "}

Fputarray(fp, test, setsize);
printe("As pitches:"):
fprintf(fp, "As pitches:"};
ScriptArray(test, ¢ ', setslzej;
Facripthrray{fp, test, * , setsize):
printf"Crdered interval array:"):
PutArray(ordered, setsize);
fprintf{fp, *crdered interval array:"}:
Fputhrray(fp, ordered, setsize):
printr("Set = td-%d\n", setsize, setnumber);
fprintf{fp, "Set = td-%d\n", setsize, setnumber};
setlqfsethunber ~ 1]++;
switch(setsize)
{0
case 3: PrintsSatInfo(setl, setnumber, setsize):;
FprintSetInfo{fp, set3, setnumber, setsize);
break:
case 4: PrintsetInfo({setd, sethumber, setsize);
FprintSetInfo(fp, s&td, setnumber, setsize):
break;
case 5: PrintSetInfo(sets, sethumber, setsize);
FprintSetinfo(fp, set5, setnumber, setsizae);
break:;
case 5: PrintSetInfo(sets, setnumber, setsize};
FprintSetInfo(fp, meté, saetnumber, setsize}:
break!
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PutSetSummary{fp, setifcq, setsizs)
FILE *fp:
int setfgl], satsize:
{
int j:
Putio(};
Fputln(fpl:
printf({ "\p\pSet summary: \n");
fprintf(fp, "\n\nSet summary: “\h"};
for(j = 0; j < amt[setsize - 3 ; j++i

ir{setfgrj] !'= m
{

printf{"\nset 3d-3ad ocrurs id ", setsize, j+l ,
. setfq(l1]);
fprintf(fp, "\nset 3d-id cccurs %d ", setsiza, j+l,
setfg[il);
if{setfq(i] == i}
{

printf{"tire"):
2printf{fp, "time®)
}

elje

{
printf{"tines"};
tprintf{fp, "tines");
H
I

printf("\nThere were %l non-sets", notsekt):
fprintf{fp, “\nThere were ¥d non-sets®, notzet):
Putln();
FputLna{fp) ;
}
A NIC 3,50 L4
PutTable(fp)
FILE +fp:

int ask, 37
do

printf("Do you want a set table? yes = 1, no = I\n");
scang("sd", sask) ;
} whilefask < 1 |] ask > 2};

it{ask == 1}
(

printf{ "\n\nHere is the 3 note set table\n*i;
ftprintf(fp, "\n\nHere is tha 3 nocte set tableyn"}:
PrintSetTable{setl,3);
FprintsetYable{fp, serd,d);
printf( "\n\nHere is the 4 note ser table\n");

tprintf({fp, "\n\nHere is tha 4 note set table\n"):
PrintSetTable(setd 4} ;

FprintsetTabla(fp, setd4,d4);
printf{ *"\n\nHere is the 5 note set table\n”}:;

fprinte(fp, "\n\nHere is the 5 nota set tabkle\n"):
PrintSetTable{set5, 5):

FprintsetTablaffp, set5, 5);
print?({ "\n\nHere is the & note set table\n"}:
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}

fp;int:(fp, *\n\nHere is the 6 note set table\n™);
PrintSetTable(sets, 6):
FprintSetTable(fp, sets, 5):

}

MIC 3,51 * g

Gatpata(datarray, satfg, pcarray)
int datarray[], setfg[], pcarrav(]:

{

int askx, j, size:

psize = rsize

do |

= asjize = vsize = tsize = 0;

printf("\nDo you wish to type in integers [1) ar *);
pPrintf(™Read in a Script score {2) ");
Printf("\nType a 1 or 2\t?\b"}):

scanf ("¥d", zask) ;

} while (ask < 1 (| ask > 2);:

if(ask == 1)

size = Input¥ourown[datarray):

else

inputfile = getfnam(*input™, e} ;
GetLines{inputfile};
fclose{inputfila);
switch(WhichhArray{})

{
case 1

case 2

casa 3

case §

case 5

)

»
H

-

size = psize;

printf{"\nUsing Piteh Array \n\n"}:

for() = 0; ] < psize; j++)
datarray[j] = parray({j):

hreak;

giza = rsize;

printci{"\nUsing Rhythm Array ‘\m\n"):

for(j = 07 J < rsize; j++)
datarray[j] = rarray{j]:

break:;

siza = agize;

printf€("\nllsing Articulation Array \n

tor{] = 0: } < asize; j++)
datarray([i! = aarray(§]:

braak;

size = vsize;

printf{"\nUsing Volume Array “\n\n"):

forfd = 0; 3 < vsize; j++)
datarray(j] = varray{ji:

break:

size = tsize;

printf{™nUsing Rte Array \n\n"}:

for{] = 07 J < tsiza; j++)
datarray{j] =~ tarray{j]:

break;

)
for(j = 0; 1 < 50; J++)

setfgq(i] = 0;
for() = 0; 3 < gize; j++)

poarray[i] = datarray(i) & 12:
printfi™\nvsing %d pitches\n®™, size);

raturni{size):

At
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’* MIC 3.52 +
WhichArzay{)
(

char .string(80]:
int j = 0}

Printf("\n¥hich data set do you wish o analyza\n"):
if{psize [= O}

printf("({1) Pitch data %);
if{rsize = D)

printf("(2) Rhythm data ");
iffasize 1= 0)

printf(”(1) Articulation data *!;
if{vsize 1= 3)

printf("{4) Volume data ");
if(tsize != 0)

pPrintf("(s) Rte data "i;

do

gets (string):

i = atoi(string);

} whilefj <1 || § > 5):
return{i):

]

/* MIC 3.53 .y

showdata(fp, datarray,pcarray,size)
FILE *fp;
int datarray(:, pcarray[]., size:
{
printf("\nInput pitches\n");
fprintf(fp, "\nInput pitchesyn"};
ScriptArray(datarray, ¢ ¢, size}):
Pecriptirray(fp, datarray, ‘' ¢, size);
PutlLaf};
FputLn(fp) s
printf("\nPitch clasgges of input data:\n"}:
PutArray (pecarray, Size):
fprintf(fp, *\nPitch classes of input data:\n"):
Fputhrray (ifp, pcarray, size):
Putln():
FputLn(tp) ;
}
;e MIC 3.54 */
ShowImbricated{fp, pcarray, imarray, imeize, siza)
FILE sIp;
int pcarray(],imarray(}, imsize, size;

[
int §, totsize, imbeg;

it{insize == 0)
reaturm;
for(j = 0,imbeg = 0; j < size - (imsize-1); j++, imbeg+=imsize)
imbricate(pcarray, imarray, 3, imsize, imbeg);

totsize = imsize * (size - {insize - 1));
printf("\nImbricated array {in blocks of %d}\n®, imsiza);
PutArray|imarray, totsize};

Printt{"\n");

fprintf{fp, "\nimbricated array {in blocks of ¥d)\n", ixsize}:
FputArray(fp, imarray, totsize):

fprintf(fp, "\n"};

PutLn(};



FputIn{fp);
fprintf{fp, "\nImbricated array as pitches\n");
printf{"\nImbricated array as pitches\n"};
ScriptArray({imarray, ' 7, totsize):
FscriptArray(fp, imarray, ' ‘, totsize):
Putin();
Fputln{fp);
}

/* MIC 3.55 */
HormalOrder (pcarray, ordered, setsjize)
int pcarray(), ordered[], setsize:

{
int 4, min, temp, test, tl, k, norm;
int temparray(6], ordared2i{s};

£l = )
test = 0; /* to see if regquirement 2 is needed =»/
for(j = 0; j < smetzize; j++)

{

ordered(j] = pcarray(j}l;

temparray({3] = pcarray([j]:

r

3= 0;

nin = aba{ordered{0] - ordered[satsize-l]):
do {

rotatafordered, ordered, setsize):

temp = abs(ordered(0D] - ordered[setsize-1]};

if(temp < min)

xin = temp:;
for{k = 0; k < setsize; k++)
temparray[k] = ordered{k]:;

}
alse if (temp == min}

{
test = 1;
for(k = 0; k < setsize; k++}
orderedz[k] = ordered(k];
break;

H
b EaH
} while { § < setsize-1 && test == Q);

if{min < temp)

{
rotate{orderad, orderad, setsiie);
rotate({temparray, teoparray, gatsize);

}
if(test == 1} /* compare temparray with ordered +/
{
for(} = 0; j < setsize-1: j++}

{
if (abs(ordered2 (j+1] - ordared2(j]) >
abs (temparray(j+1] - temparray{}1))

{
tL = 1; i
break; /% use ardered =/
!
)
1f£(tl == 0 )

norn = ordered2{0};
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for(d = 0; j < setsize; j++)
ordered[j] = orderedz jl1 - norm;
return;
]
eise
{
horm = temparray[o]:
For(] = Q: ] < setsize; j++)
ordared{j} = abs{temparray([i] - norm}:
return;
]
H
3
‘I,* MIC J.5s *======“===aa=i/
endvector{vector, size)
int vector(], size:s
(

int j, temp=0;
tor{i = 0; j < size=1l: J++)
temp += vectorf{i):
vectorisize=1) = 12 - tenmp:
}
A MIC 3.57 */
rotaze{datarray, disarray, size)
int datarzav{]:
int disarray{];
int size;

ime 32

disarray[size] = datarray[0] + 12;
for(j = 07 J < size; j++)
disarray(j] = datarray[i+1]:

)
S MIC 3.58 "/
setlicmp (test)
int tast(];
{

int 3 = 0;
int X = 0;
int setnama = 0;

for(j = ¢;: j < 12; 1++)
{

if{
{tastlk! == set3(j].sec_array(k]] £&
{test{k+l] == setl[}].set_arraylk+l])
)
{
setnape = 3 + 1;
return(setnane) ;
1

)
return(Q) ; /* not found w7
}
F& MIC 3.58 */
seticup(test)
int test(];
t

int § = o}
int k = 0;



int setname = 9;

for{j = 0; 3 < 29: j++)
{
ify
(test{k] == setd[j].set_array{k}]) &s
{test[k+l] == setd(j).set_array{k+l]) &k
{test[k+2] == set4[j].set_array[x+2])
1
{

setnama = j + 17
return({setname} ;
}

!

return(0) : /* not found */

MIC 3.60 “p

setScmpitest)

|

int test[]:

int 3 = o0:
int k = o;
int setname = Q;

far(j = 0; j < 18; j++)
[
ify
{test[k] == set5[]]-set_array(k]} &&
(test[k+lj == setS5(}].set_array{k+l}) &&
({test[k+2] == set5{j].set_array(k+2]) &&
(test{k+3] == set5{}j].set_array[k+3])

)

(
setname = j + 1;

retirn{setname) r
}

N
return(0) ; /% not found */

7 MIC 2.61 *y
setScmp (test)

{

int testpj:

int § = 0;
int k = §;
int setname = 0;

for(j = 0: 3 < BO; }++)
{
if(
{test[k] == set6{j).set_arrayik)) &k
(test[k+1] =w set6(j].set_array(k+1]) &&
{test[k+2] == sat6[j].set_array{k+2]) &&
(test[k+1] == get6[j].set_array[k+l]} &i

{test[k+4] == get6[]].sat_array(k+di]]

)
{
sethame = § + 1;
return(setname) !

I

—133-



~134—

return{cj ; /* not found */

/‘* MIC 3.62 ======m,=a“*/
PrintsetTable(set, setsize)

struct sets set[]:

int setaize;

{
register int § = 0;
it k:

for(j = 0: § < amt{setsize - 3}; j++)
f

k=0;
printf{*\nSet %d-%d", setsize, J+1l):

pPrintf ("\nSet array:\t ™);
for(k = 0; k < gecsize: k++}
printf(*%d ", set[]].set_arzay(k])};

printf("\nInversion:\t *);
if{set{j].array_inversicn{g¢) != 0}
for{k = ¢: k < setsize: k++)
printf{"%d ", set[j’.array_inversion[k]):

printr ™\ avVector: \t *):
tor{k = 0; k < &§; k++)
printf{~¥d ™, set{jl.icvectar(k]}t

PutSubsat(j, setsize);
PutSimilar(j, setsize):
PutContains(i, setsize);

}
H
e MIC 3.63 */
FprintSetTable{fp, set, setsize) )
FILE *Ip;

struct sets set[];
int satsize:

{
register int | = Q:
int X;

for(j = 05 j < amt[setsize - 3); j++)

{
X = 0;
Eprintf(fp, "\nSet 3d-id", setsize, j+1):

fprintf {fp, “\NnSet array:\t 7);
forikx = 0; Kk < setsize; k++}
fprinte(fp, =$d *, set(j].set_array[k)):

fprintf(fg, "\nInversiocn:\t *);
1f{gsat(j].array_inversion[0] = 0)
for(k = 0; k < satsize; k++)

fprintf(fp, "td ", zet{}].array_inversian(k]):

fprintf(fp, "\nVector: A\t "):
for{k = 0; k < 6; k++)
fprintf(fp, "%d ™, set{}].lovector[k]):

FputSubset([fp, j, setaize);



}
}
/r MIC 31.64 ey

PutsSubset (setnunber, setsize)
int setnumber, setsize:
{

int k = 0;
int subset;

if(setsize == §)

Teturn;
satsize += 1;
printf{"\nls a subset of: ";
switch({setsize - 1}

{
casa 3 : whila(subsetlof setnumber][k] != 0 &&
k <= 9] /% 0 = flag %/

subset = subsetJof[setnumber][k++];
printf {"\n\t 1d-%d\t", setsize , subset):;
PutSetArrayisetd[subset-1l].set array, setsize };
printf ("™}
PutSetArrayPitches(setd4[subset~1].set_array,
setsiza )2
printf (M\nA\EAE") ;
PutSetInversion(setd[subset~-1].array inversicn,
setsize );
printf ("\t");
PutSetInversionFitches (setd[subset-1i].array_inversion,
setsize);

};

primtf{"\n"),

break:

case 4 : while[subget4of[setnumber)[k] (= 0 && k <= 9)
|
subset = subsetdof{setnumber){k++d;
printf {™\n\t 3d-id\t", setsize , subset);
PutSetArray (setS[subset-1].s5et_array, satsize };
Printf("\t");
PutSetArrayPitchas {setS[subsat-1].set_array,
setsize);
printf Y \ni\tyt®)
PutSetInversion{setS{subset-1].array_inversion,
setsize)

printf("y\t*); .
PutSetInversionPitches{set5{subset~l).array_inversiocn,

setsize);
]
.printf{"\n");
braak;
case 5 : while(subsetSof[setnumber}[k] = 0 &k k <= 3}

(
subget = subsetSef[setnumbaer](k++]:

printf{™\mt ¥d-%d\t", setsize , subset);

PutSetArray(sets|subset-1].set_array, satsize);

printf[™\t*):

PutSetArrayPitches (seté[subsat-1].set_array, asetsiza);

printff™\antit®)r

PutSetInversion{set6[subset~1].array_inversion,
setrsize):

printf ™\t
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PutSerInvers;onPitches(setsisubset-lj.array_invarsinn,

| satsize) [
printt(®\n"};
braak:
)
}
A MIC ]1.658 mwe=mc—n=—== ==%*/
FputSubset(fp, setnumber, setsize)

FILE *fp;
int setnumber, setsiza:

int x = 0;
int subset;

if({setsize == &)
Teturn:
setsiza += 1;
fprintf{fo, "\nls a subset of: ");
switch(setsize-1)

{
case 3 : while(subsetlof({setnumber][k] '!= 0 && X <= 9}
{
subset = subsetlof{setnumber]([k++1:
forintI{fp, "\n\t $4-34\t", setsize , subset):
FputSetArray({fp, setd[subset-1;.s54t_array, setsize):
forintf{fp, ™\e");
FputSetArrvayPitches (fp, setd[subset-l).set array,
setsize);
fprintf(fp, "\n\tht"*);
FputSetinversion{fp, seti{([subset-1].array_inversion,
setsize);
fprintf(fp, "\t"):
FputSetlinversionPlitches(fp,setd[subset-1].array_inversion,
setsize):
1
fprintf(fp, "\n");
break;
casa 4 : while(subset4of|[setnumber][k] != 0 &k kK <= 9)

{

subset = subset4{of|setnumber][k++];

fprintf{fp, "\nm\t 3d-3d\t", setsiza , subsat):

fprintf{Ep, "\t"):

FputSetArray(fp, sets(subset-1].set_array, setsizae);

fprintf{fp, "\t"}:

FputSetArrayPitches(fp, set5[subset-l].set_array,

setsize};

fprintr(fp, "\n\t\t"};

FputSetInversion(fp, setS{subset-l].array_inversion,
setsize);

fprintf(fp, "\t");

FputSetInversionPitches(fp,

setS[subset-1].array_inversion, satsize);

}
fprintf(fp, "\n");
break;
case 5 : while(suksetSof(setnumber)[k] != 0 &k k <= )
R
subset = subgetSof[setnuzber)[X++]:
fprint2(fp, "\a\t %d-%d\t", setsize , subset);
FputSethrray (fp, seté[subset-l].set_array, setsize):;
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fprintf (£p, ™\t"1:
FputsethrrayPitches{fp, seté[subset—1]).set_array,
setsize);
fprintf(fp, "\n\t\t");
FputSetInversicn{fp, set&|subset-l}.array inversion,
saktsjize)
fprintf(fp, "\t™);:
FputSetInversionPitches(fp,seté[subset-1}.array_inversion,
setsize);
}:
tprintfrEp, "\n"):
break:;
'
]
/ MIC 3,56 *J
PutSetArray(Setarray, setsize)
int Setarray[], setsire:

int k:
for{k = €0; X < setsize: k++)
printf{"td " SetArray{k]):
)
I* MIC 3.87 = »/
PutSetInversion{Setinversicon, setsjze)
int Setinversion{}, setsize;

{
int ki
if(setInversionf{] ==~ 0)
{
printf{™io inversion");
return;
}
else
forfk = 0; K < setsize; X++)
printf{"td ", SetInversion[k]):
}# MIC 3.68 =¥ /
PutSatArrayPitches (SetArray, setsize)
int SetArray[], setsize:

int k, pitch = 0;
PutbPitch(pitch);
forik = 0; k < setsize; kt+}

gitch += SetArray(X);
PutPitch(pitch)
}
}
I MIC 3.69 V4
PutSetInversionPitches(SetInversion, Setsize)
int SetInversion[], setsize:

int x, pitch = 07
if (satInverzion[D] == @)
raturn:
alse

{
PutPitch(pitch}:
for(k = 0; Kk < satsize; k++]

{
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pitch += SetInversionfX]:
PutPitch{pitech) r
]

)
L NIC 3.7¢ Y
FputSetArrayPitches(fp, SetArray, setsize)
FILE +fp;
int SetArray[], setsize:

int k, pitch = o;
Fput®itch({fp, pitch}:
tor(k = 0; k < setsize; k++)

{
pitch += SetArraylk':;
FputPitch{tp, piteh);
!
}
/" MIC 3.71 Y
FputSetinvarsionPitches {fp, SetInversion, setsize)
FILE *fp:
int SetInversion(), setsize;

int k, pitch = o0;
if(SetInversion[0] == 0)
return;
else

{

FputPitch(fp, pitch};

forik = 0; k < setsize; K++)
{
pltch += SetInversjion{k};
FputPitch(fp, pitch);
}

¥
/* MIC 3.72 2 »/

PutSetVactor (SetVactor)
int Setvector[):

int Xx;
for(k = 0; k < 6; k++)
printf("%d ", SetVector(k]):

}
e MIC 3.73 */ -
FputSetarray(fp, SetArray, setsize)

FILE »fp;

int setarray[], setsize;

{
int %;
for(k = 0; k < setsize; k++)
fprintf(fp, "% ", SetArray[k]):

)
7% MIC 3.74 *f
FputSetInversion(fp, SetInversion, setsize)
FI1E *fp;
int SetInversisn{], setsize;

int x:
‘ if(SetInversion[D] == ()
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.

fprintf(fp, "o inversion") ;
return;
1
else
for(k = 0; k < setsize; k++)
: fprintf(fp, "%4 *, SetInversion(k]):

s MIC 3.7% ==4
FputSetVector (fp, SetVector)

FILE »fp:

int SetVector[]:
{

int k:

for(k = 0; kX © 6! k++}
fprintf{fp, "%d *, Setvector’kli;

]
/T MIC 3.7 = ==y

PrintSetInfo(set, setnumber, setsize)
struct sets setf]:
int setnumper, setsize;
{
int j;

j = setnumber - 1;
setnumber -= ];
printf("\nSet info:"):
Printf("\nSet array:\t ");
PutSetArray({set[j..set_array, setsize):
printf("\nInversion:\t ");
PutSetInversion(set[j].array_inversion, seksize}:
printf{"\nVector: \t ");
PutsetVectari{set{i}.icvector};
PutSubset{j, setsize);
PutSimilar(j, setsize);
PutContains{i, setsize};
b
;e MIc 3.77 * 7
FprintSetInfo{fp, sat, setnumber, setsiza)
FILE *fpg¢
struct sets set(];
int setnumber, setsize:

{
int j:
i = setpumber - 1;

fprintf(fp, "\nSet info:"):
fprintf{fp, "\nSet array:\t *):
FputSetArray(fp, set(j].set_array, setsize):
fprintf(fp, "\nInversion:it *);
FputsetInversion(£{p, set[}j.array_inversion, setsizae);
Eprintf(fp, "\nVector: A\t ");
FputsetVector(fp, set[;j].icvector):
FputSubset (fp, j, setsize);
Fputsimilar({fp, j, setsize);
FputContains(fp, j, satsize);
}
I MIC 1.78 */
JutContains(setnumber, satalzae)}
int setnumber, setsire;

int kX = 0;
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int contained;

if [setsize == 1)
return;
printf{"Contains: "):
switch{setsiza)
{
case 4 : while{containsi[setnumberl(k] [= 3 && k == 11}
{

contained = contains3(setnumber) [k++];

printf{™\nit %d-%d\t*,6 setsize — 1, coatained);

. PutSetArray({setl[contained-1].set_array, 3)!
printf{™t ");
PutSetArrayPitches(set3{contained-1).set_array, 3}:
printf{v\nstNt")

PutSetInversion(seti{contained-1-.array_inversion, 3}.
princf{"\t *);:

PutSetiInversionPitches({seti(contained-1l.array_inversion, 3);

HH

printf("\n"}

break:

case 5 : while(containsd[setnumpber [k} = 0 && k <= 11)

contained = contains4[setnumber][k++};
printf{"\mk ¥&-%d\t*, setsize - 1, contained);
PutSetArray(setd{contained-l}.set_array, 4):
prints("yt"y;
PutSetArrayPFitches{set4[contained-1j.set_array, 4):
printf{"w\nL\eNe');
PutSetInversion{setd4{contained-1].array_inversion, 4);:
printfM ) ;
PutsetInversionPitches(set4{conzained-1).array_inversion, 4):
}:
printf{*\n"}
break;
gase 6 : while(containsSrsetnumber}ik] = 0 && k <= 11)
!
coptained = containsi{seinumbar] [(K++]}
printf{"\nit sd-id t*, setsize - 1, contained);
putSetArray(setS(contained-1].set_array, 5):
printf{"mt");
PutSetArrayPitches{seth contained~1].set_array, S);
printf {"\nNENEY)
PutSetiInversion(set5[contained-1].array_inversiaon, $):
printg(™t");
PutSetInversionPitches(set5]contained-1).array_inversicn, 5):

1
printf{"\ah}
break;
H
!
S As=csmmranmsmmw== NIC 3,75 ./

PutSimilar(setnumber, setsize}
int setnumber, setsize:
[

int k = 0;

int similar:

if (satsize == 1)
return:
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pr@ntf("\n:s similar to: my;
switch(setsize}
{
case 4 : uhila(similarTo4[setnumber][k] = 0 &k
k <= 12y
{

similar = SinilarTod [setrumber [k++]:
printf("\n\t 3d-3d\t", set=ize , similar);
PutSetArray{sets{similar-i].set_array, setsize):
printf{"\t");
PutsSetArrayPitches(setd similar-1).set_array, setsize):

printf{"\n\tst™y ;

PutSetInversion(set4fsimilar-1).array_inversion, setsize);
print €™\ ; .

PutSetInversionPitches(set4(similar-1].array_inversion,
setzize);

}i
printf("\n");
Dreak;

case 5 ! while($SimilarTo5[setnumber]ik] != ¢ && k <= 12)
‘ -
similar = SimilarTeS{setnumber)[X++];
printf(™\n\c $d-33\t", setsize , similarj);
PutSetArzay({sets similar-1l).set_array, setsize}:
printf{"\t"j:
PutSetArrayPitches (sets{similar-1].set_array,

setsize);
printf{™\n\E\t") ;
PutSetInversion(setS[similar-1).array_inversion,
setsize)

FrintL{"\t"):
PutSetInversianPitches(setS{similar-1].array inversion,
setsize);

}:

printf {"\n"):

break:

case 6 : while(SimilarTos{setnumber]({k] 1= O && Kk <= 15}

{

sipilar = SimilarToé[setnumber][X++]:

printf (™ ni\t ¥d-3d\t?, setsize , similar);

PutSetarray(sets{similar-1}.set_array, setsize},;

printf{"\t"):

PutSetArrayPltches(sets!similar-11.set array,
setsize];

printE{"\n\tr\EM)

PutSetInversion(setblsimilar-1].array_inversion,

setsize);
printf("\E");
PutSetInversionPitches!{seté[similar-L].array_inversion,

setsize) !

b
printf{"\n"};
break:;
'
}
/* KIC 3.80 v
FputContains (fp, setnumber, setsize)

FILE *fp;
int setpumber, setsize:

int k = 0;
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int contained:

if {setsize == 3)
returmn;
fprintf(fp, "Contains: ") :
switch(setsize}
£
case 4 : while(containsl[setnumber][k] = 0 && k <= 11}
{
contained = containsi[setnumber][k++];
fprintf{Ep,™\ant ¥d-:d\t™, setsize - 1, contained):
FputSetarray(fp,setl(contained-1i].set_array, 3);
fprintf(fp,™ N\t "):
FputSetArrayPitches(fp,seti{cantalned-1].set_array, 13);
fprint F{ER, "hN\ENE") ;
FputSetInversion(fp,
set3[contained-1].arrav_inversion, 3);
fprintf{fp, " \Erx ")
FputSetInversicnPitches{fp,
setri[zentalined~1].array_inversion, 3):
b
fprintf{fo,"\n"}:
break;
case 5 : while({containsj(setnuober)[K] I= ¢ Ek k <= 1)
(
contained = containsd [setnumber](R++};
fprintf{fp, "\ni\t ¥Id-%d\t", setsize - 1, containred):
FputSetfrray (fp, seti(contained=-1}.set_array, 4};
fprintf(fo, " \t"):
FputSethArrayPitches({fp,setd(contained-1].set_array, 4)7
forintf(fp, "\n\EAE™)
FputSetInversion(fp,
sezq(centained-31].array_inversian, 4},
fprintf(fp,"\e"}:
FpurSetInversionPitches(fp,
setd[corntained-1).array_inversion, 4):
}?
fprintf(fp."\n"!;
break:
cage 6 : while(contains5(setnuaber]{k] != 0 &k& k <= 11)

contained = contalinsS{setnumber]{k++];
tprintf(Tp.
vt td-id\tv, setsize - 1, contained);
FputSetarray([fp,set5[contained-1].5et_array, 5);
fprintf(fp,"\&"}:
FputSetArrayPitches (fp,
set5{contained-1].set_array, %);
fprintffp, "\nAENE)
FputSetInversion{fp,
setS[cantained-1].array_inversion, 5)i
fprintf {fp, "\t")
FputSetInversionPitches({Ip,
setS[zontained-1).array_inversion, S};

}i
fprintf (£p,"™\n"):
break;
}
}
/* HIC 3.8] ==zmmar=m=zo==x i-‘/

Fputsimilar{fp, setnumker, setsize)
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FILE *fp:
int setnumber, setsize;

int x = 0
int similaz;
if (setsize == 3)
return;
fprintE{fp, "\nIs similar to: "):
switch{setsize)
{
case 4 : while(SimilarTcocifsetnurber]ik] != 0 &&
K <= 1Z]
{

similar = SimilarTod[setnumber)[k—+1;
fprintf(fp, "\n\t %3-%3d\t’, setsize , similar}:
FputSetArray(fp,set4isimilar-1l;.set_array,
sets.zel; B
fprintfifp, ™ \t"):
FputSetArrayPitches{fp,seti[sinilar-1].set_array,
setsize):
ferintf (fp, "S\nnThE");
FpatSetInversicn(fp,
setd4(similar-1}.array_inversion, setsize):
fprintf({fp, Tty ;
FputSetInversicnPitches{fp,
’ set4[similar-1].array_inversion, setsize)}:
)
fprintf(fp,"\r"):
break;
case 5 : whilef[SimilarTo5 setrumber [k] I= ¢ && k <= 12)
{
similar = SimilarToS[setnumber][k++];
fprintf(fp, *\n\t ig-kd\t*, setsize , similar};
FputSetArray(fp,setS[sidilar-1].set_array.,
set=size):
fprintf(fp,"\t"};
FputSetArrayPitches (fp,setS[similar-1).set_array,
setsize) s
fprintS(fp, *\n\tye");
FputSetIinversion{fp,
set5(simiiar-1].array_inversion, secsize);
fprintf(fo,"\t")
FputsetInversionPitches | fp, -
set5i{simijiar-l].array_inversion, sersize):
Yi
forintf(fp, "\n);
break:;
case § : while(SimilarTot[setnurber}(k; l= 8 F& k <= 15}

sinilar = SimilarTof([setnumber]/k++};

fprintf(fp, "\n\t 3d-3A\t", setsize , similar);

FputSetArray(fp,set5[similar-1j.set_array,

setsize);
fprintf{fp,™\t"};
FputSetArrayPitches{fp, sett[similar-1].sec_array,
setsizej:

fprintt (fp, "\nA\bEN\E")

FputSetInversion(fp,
seté[similar-1).array_inversion, setsizel:

-fprintf{fp,*\c")J

FputSetInversicnPitches (£p,

— 143



set6]{similar-ij.array inversion, setsize);
yi:
fprintf{fp,*\n");
break;

)
} /% END OF MAIN +/
/* == === —=*/

FEPF ] K (sets.exe)
no imbrication, 5 note sets
Input pitches

D40 E0 CO C#0 DO C¥0 b¢ D#*0 Fo CO DO EO FO <O C3Q

/i—o —————————————————————————————————————— - ---—-i/

3 4 ¢ 1 2 1 2 3 s ¢l 2 4 5 0 L

Original pitches:

D#0 E0 €O C#0 DO
Pc array: ! 4 o
Ordered pc array: o 1 2
As pitches:

co C#0 DO D#0 EC
Crderea interval array: 1 1 1 1 8

[P
M

Set = 5-1
Set info:
Set array: 11 18
Inversion: No inversion
Vector: 4321009
Is a subset of:
6-1 1113117 CO C#0 D0 D¥0 E0O FO C1
Ho jinversion
6-2 111126 CO C#0 DG D#0 E0 F#0 C1
2111186 0 Do D40 E0O FO TFi0 Cl
Is gimilar to:
5=2 11127 co C#0 DO D#OD FO C1
21117 C0 DO D#0 EO FO <C1
Contains: -
4-1 11189 CO C#0 DO D#0 C1
Ne inversion
4-~2 1128 Co C#0 Do EQ ' C1
2118 co DG D#0 E0O C1
4-=3 1218 CO C#0 D¥0 EO C2
Neo inversion
/* - */

Original pitches:
C40 DO D#0 FO CO
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Pc array: p
Ordered pc array: o 1 2 3 5
As pitches:

CO C#0 D0 D#0 FO

Ordered interval array: 1 1 1 2 7

b
B
[}
o
o

Set = 5=2
Set info:
Set array: 113127
Inversion: 2 r117
Vector: 132110
Is a subset of:
6-1 111117 C0 C#0 DO D#0 EO FO C1
Mo inversiaon
6=2 1111256 CO C#0 DO D#O EO F#¢ C1
211116 Co DO D#0 ED FO F#0 C1
6-8 211125 caO DO D40 EQ FO GC C1
No inversion
&~9 111225 co 30 DO P#C FO GO C1
221115 co DO EO FO F#0 GO Cl
Is similar to:
5~1 11118 COo C#0 DO DiC EO C1l
No inversion
5-3 1217 Cco C#0 00 EQO FO Cl
12117 co C#0 D40 E0O FDO Cl1
5-4 11136 c) C#0 DO D#0 F#0 C1
31116 CO D40 E0O FO Fi0o C1
5-23 21225 coO Do D#0 FO GO €
22125 co Do EQ FO GO €1
Contains:
4-1 1119 Cy C#0 DO D#0 C1
No inversion
4=-2 1128 CO0 C#0 DO EO (1
2118 co DO D#O ED Cl1
4-4 1137 co C#0 DO FOo Cl
3117 c0O D#0 E0 FO C1
4=10 2127 ¢ DG D#0 FO  CL
No inversion
4~-11 1227 CO C#0 D#0 FO C1
2217 co DO EO0 FO Cl
S o e e o */
original pitches:
Do E0 FO CO C#0
Pc array: 2 4 5 o 1
Ordered pc array: 0 1 2 4 5

As pitches:
¢co C§0 DO EO FO
ordered interval array: 1 1 2 1 T

Set = 5-3
Set info:
Set array: 11217
Inversion: 123117
vector: 322210
Is a subset of:
6-1 111117 Co C#0 DO D#O EO FO C1
H¥o inversion
6-14 12113 4 co C#0 DO EO FO Gi#0 Cl
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311214 oo D4a EC FQ G0 G#0 CL
6-15 112134 co €40 D6 E0 FO G#0 C1
312114 co Do EC F#0 GO Gi#0 C1
Is similar to:
5-2 11127 co Cjo DO D#o FO <1
21117 co Do DE#C Ee FOOC1
S=4 11136 cn C40 Do DAG FRo C1
311186 co DJo ED Fo FHL C1
5~11 211358 co D¢ D#o E0 GO 1
1125 o0 D40 ED FO GO C1l
=27 12234 ~o C40 D0 FO GEC CL
22143 =9 DO ED FOo &0 Cl
Contalns:
4-2 11218 co C4o DD E0O CL
2118 cg DO Do E0 CL
4-3 1218 co C40 D#g EQ C1
No inversion
4=-4 1137 o 2%0 Do FOOCL
3117 co J40 E0 FO C1
4=7 1317 cg ©C4§0 E0 FO C1
Ho inversion
4-11 1227 cg Ci10 Dsg FO C1
2217 ¢co oD EQFO QL
Jem—— et ——————————
Sat SURMATYS
Set §~1 occurs 1 time
Sat 5-2 ecccurs 1 time
Set 5-3 occurs 1 time
Thers were ¢ non-sets
/* - domm e mm e e em———mmw——o— == me— ek
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EB¥A: Constel.c

1. con() MIC3.82
2. FindFreq(} MIC3.83
3. GetPitchStats() MIC3.84
4. FusionMain{} MIC3.85
5. PutFusPitch() MIC3.86
Thik
HFR.
P2

REBRE— B EFIRATERGEH 4. BB RS FRFARITHEHFAHF
M. FRUIHEE, BFORRRIFHEFREBAUERTRSEI S FERRGENF
RN, BERESLE, ABFENIFRADZFRAOMAETH RS KAE).

XK
AEKICHS include 4S5 A T BELLB oy 3k SCHF &L N c,.h,.pro %),
T P

L m—ERFULARERS AR R,
2. W ERBOUBERL R M ARBE I TR,

BENER

/* CONSTELL.C (Intervallic Analysis Program} »/

$include <stdio.h>
$include <ctype.h>
#2efine MAXDATA 500
$include "array.c”
#include “synclavie.c”
finclude “statfunc.c"
#include "inputyou.c®
tinclude "matrix.c”
#include "screen.c®
t#include "getnun.c"
#include "fusarray.c"

struct pitchrec
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|

int pe;

int freq;

} pit[MAXDATA}, regist[MAXDATA]}, oGat|MAXDATA]:

$include Yconstel pro©
/¥ ARRAYS */

int datarray{MAXDATA]:
int statarray{MAXDATA];
int constellation MAXDATAT;
int fusarray(MAXDATAl[2]:
int fusfreq{MAXDATA]:

int pcarray({MAXDATA);

int imarray{MAXDATA]:

int sorted[MAXDATA]:

int pcsort[MAXDATA]:

int shapearray[MAXDATA];

int size, i, cansige, fusize, j, s:

FILE *inputfile;
FILE *outputfile;
main{)
{
ovtputfile = fopen{"const.dat™, "“w~);
size = InputYourtwnf{datarray):
con():
FusionMain()
fciose{outoutfile);
printf({"\nAnalysis is in fila: const.dat\n"};
¥
& MIC 3.82 ==¢===~g===¢======*/
/l"*i‘"'ﬂ*'Itl*'**‘*ﬂiIl*t**"iﬂl"t"‘I'l-’tﬂ***ﬂ'iﬁ*!*i*'!***"i****‘ﬁ*i*iiti*it*/

con()

register int § = 0:
register int x = O;
int form, start, last, incr, nt, trans:

Cls(}:
Futln{};
fprintf{outputfile, "\n\tConstellation Analysis ‘\n\n"}:
FputLn(outputfiie} s
fprintf{outputfile, ®\p\nInput data :\n"}:
FscriptArray{outputfile, datarray, ' ', size):
Fputln{outputfile):
fprintf (cutputfile, "\nInput data as integers :\n"}):
Fputdrray{outputfile, datarray, size);
FputLn{ocutputfile) ;
fprintf{cutputfile, ™\nlLinear interval seguence:\n"j;
getshape(datarray, shapearray, size);
FputhArray(cutputfile, shapearray, size-1);
printf ™\ nHow many transpositions de you want [(D-12)%\n%}:
scanf{"§d"”, E&nt):
for{trans = 0; trans <= nt; trans++)

{
if{trans 1= 0)
$
Putln(};
Fpurln(outputtile) ; '
printf{™\n\n\nTranspesition no. ¥4 \n", trans}:



tprintf(outputfile, "\m\n\nTranspasition no. %d \n, trans) ;
}
for{j = @; j < size: j++}

{
pit[j}.freq =
pit{j].gc = 0;
reglst{]).ps =
regist{j).freq
odat({j].pc = 0;
odat{j].ftreg = G;
pesort(i] = (datarraylj)] + trarns) % 12;
scrted[]}] datarray{j] + trans;

o:

0;
= {0

QuickSort{sorted, 0, size -1);
QuickSert{pcsort, 0, size -1);
k = g;

for(j=0: } < size; j++)

if{sorted[j] != sorted[li + 11])
constellation{k++} = sorted{j};
}

consize = k;
if{trans = 0)
{
fprintf (outputfile, "\n\nThere are 1d pitches in the constellatiom\n", co

printf("\n\nThere are 3d pitches in the constellatien\n", consize};
1

fprintf(outputfile, "Constellation:\n"):
pripef{"Constellation:\n"y;
ScriptArray(constellation, * ', consize);
FscriptArray(outputfile, constellaticn, * ¢, consize);

getshape{constellation, shapearray, consize);
for{j = Q: j < size; j++)

{

pit(j].pe = pescrt{ij;
regist[j].pc = sorted(j] / l2:
odat{j].pc = sorted(j];
statarray[j] = datarray(3] + trans;
H

GetPitchStats{outputfile, statarray, size);
getshape (constellation, shapearray, consize):!
FindFreg{pit, size);
FindFregq{regist, size):
FindFreq(odat, size);
PutLn(;:

FputLn(cutputfile};

pPrintf("\n\npitch class\t\tfrequency\n");

printf(®---rr—m——mA\L L= ~———\n") ;
fprintf{outputfile, "\n\npitch class\t\tfrequency\n");
fprintf (outputfile, "-—=~——m==m- VEA b ————— ") ;

for(j=0: J < size: J++!

{
ig(pit{J].pc != pit(j+1}.pe)
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{
printf(" ", pit[i].pe):
printf("ErbNt dvn", pit[d).-freq);

fprintE(outputfile, » $d", pit[j].pc);
fprintf{outputfile, " tik\: td\n", pit(j].freq);
}
)
Putln{);
FputLn{outputfile) ;

k = consize ~ 2;
printf{"\n\npitch\t\tfrequency .t \tinteval\n™;

printf(M-——-- R At WENTemm - At 150
tprintf{ogutputfile, "\nynpitchyt\tfrequency\tstintervalyn') ;
fprintfioutputfile, "--=-~ NENE—— e m ANENE—- = eNn)

for(j = size; j »= 0; j--}

|

if{odat/j:.pc != odak{j + 1].pc)
{
PutPitchi{odatf{i].pc):
FputPitch(cutputfile, odat(]].pc):
printf("ityt ¥d\n", odat[}].freg):
fprintfioutputfile, "\t\t idin*, odat(}).freq);

i€(3 > 0}
{ .
printf ("\ErENENE td\n", shapearray(k]):
fprintf (outputfile, ™\£\tiEA\T $dVn", shapearray(k--]):
H
}
i
PutLn(};
Fputln(cutputfile};
printf (™ n\nregistert\tirequency\n™)
printf ({Me——————-\t\t-————— = N\
fprintf{outputfile, "\n\nregister‘\t\tfreguency\n";;
fprintf(outputfile, "——-——-—- WAL m e e \n"l;:

for(j=0; j < size: Jj++)
{
if({regist(il.pc != regist[j + 1].pc}
{

princf(™ ¥d", regist[j].pc):
printf(™i\ENENE gd\n*, regist([j).freqg);

fprintfjoutputfilte, v $4", regiskt{j}.pch:
fprintf{outputfile, "\EhTAb $d\n", regist[j).freq);
}
]
}
b
Ve = MIC 3.B3 xy

FindFreg{pit, size)
struct pitchrec pit(]:
int size;
int j, k, key;
tor(j = 0; j< mize; j++)
{
key = pit(}}.pec:

for(k = 0; k< siZe; k++)
t
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)

-

if{key == pit{k).pc}
pit[k].freg += 1;

MIC 2.84 el S L

Get?itchstats(outputfile,statarray, 5ize)

FILE #outputfile:
int statarray(];
int size;

float mea, sdev;
int mod, med, min, max, dev;

med = median{statarray, size):

printf{"\nmedian = *);
PutPitch(med) ;

fprintf(outputfile, "\nmedian = " ;
FputPitch (outputfile, medj;

mea = mean(statarray, size):

printf(®\nmean = "};

1 = maa; /* cast )

PutPitchii);

fprintf{cutputfile, "\nmean = ");

FputPitch{outputfile,ij;

sdev = StdbDev(statarray, size);

printf("\nstandard deviation from the mean = $3.2f", sdev};
fprintf(outputfile, "\nstandard deviation from the mean = 3,21, sq
dev = sdev; /* cast #/

printf("\nThat means that the tessitura is Ffrom "y:

PutPitch{i - dev / 2);

printf("to ");

PutPitch(i + dev / 2):

printf("\n"):

fprintf{outputfile, "\nThat means that the tessitura is from "ys
FputPitch{outputfile, i - dev / 2):

fprinte(outputfile, "to “);

FputPitch{outpurfile, i + dev / 2);

fprintf{outputfile, "\n%);

mgd = FindMode(statarray, sizel:
printf(™nstatisctical mode = "};
PutPitch{pod)

fprintf{outputtile, “\nstatistical mode =~ "*}:
FpultPitch{outputfile, mod);

max = getmax({statarray, size);

printf{™\nhighest pitch = ");
PutPitch(nax) ;

fprintf (outputfile, “\nhighest pitch = "):
FputPitch[outputfile, max);

min = getmin(statarray, size};

printf{*\nlowaest pitck = ");
PutPitch(uin);

tprintf{cucputfile, "\nlowest pitch = "};
FputPitch(cutputfile, min):

regress(statarray, size):
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}
Jhm= MIC 3.85 =s=c==—== ==+
FusionMain{)

int last, incr;

fprintf (outputfile, "\n\tFusions\n"):
Fputln{outputfile};

fprintf{outputfile, "\n\nInput data :\n"):
FscriptArray(cutputfile, datarray, ' ¢, size);
FputLln (outputfile;};

fprintf(outputfile, "\nInput data as integers :\n"):
FputArray(outputfile, datarray, size);
FputLn(outputfile);

Putln();
Fputln{outputfile}:
ZeroMatrix{fusarray, size, 2):
getshape (datarray, shapearray, size-1}:
fusize = g;
{
fusize = FusePair{outputfile, shapearray, fusarray, size - 1};
printf{"\nInterval pairs\a");
fprintf{cutputfile, "\nInterval palrs\n“).
PutMatrix(fusarray, fusize, 2):
MatrixSort(fusarray, fu51ze, 2):
FindMatrixFreg{fusarray, fusfreg, fusize}:
PutMatrixFqg{fusarray, fusfreq, fusize, 2):
FputMatrixFg(outputfile, fusarray, fusfreq, fusize, 2):;
PutFusPitch({outputfile, fusarray, fusize):
ZeroMatrix(fusarray, fusize, 2);

Putlng}:;
Fputln(outputfile);

fusize = fusion{datarray, fusarray, size - 1, 24);
printf(™\nSingle datum with multiple fusions\n");
printf(Yupper limit = 24\n"};

fprintf{outputfile, "\nSingle datum with multiple fusions");
forintf(outputfile, "\nupperlimit = 24\n");
PutMatrix(fusarray, fusize, 2};

MatrixSort(fusarray, fusize, 2};
FindMatrixFreg(fusarray, fusfreq, fusize}:;
PutMatrixFq(fusarray, fusfreq, fusize, 2):
FputMatrixFq(outputfile, fusarray, fusfreg, fusize, 2};
PutFusPitch(outputfile, fusarray, fusize);
ZeroMatrix{fusarray, fusize, 2);

PutLn{y ;
Fputln(outputfile};

fusize = fusion2(datarray, fusarray, size - 1):
printf(™\nDouble fusions\n");

fprintf{outputfile, "\nDouble fusions\n");
PutMatrix{fusarxay, fusize, 2};

Matrixsort (fusarray, fusize, 2);
FindMatrixFreq(fusarray, fusfreq, fusize);
PutMatrixFg(fusarray, fusfreq, fusize, 2); ‘
FputMacrixFgq(outputfile, fusarray, tusfreq, fusize, 2};
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—'—'I}_¢7 =2

PutFuspitchioutputfile, fusarray, fusize};
ZeroMatrix(fusarray, fusize, 2);

PatLn();
Fputln{outputfile};

fusize =~ fusionl(datarray, fusarray, size - 1);
if(fusize = 0)

printf{™\nTriple fusicns\n");:
fprintfioutputfile, "™\nTriple fusions\n"};
PucMatrix{fusarray, Efusize, 2):
Matrixsort{fusarray, fusize, 2):
FindMatrixFreq[fusarray, fusfreg, fusize):
FutMatrixFg(fusarray, fusfreq, fusize, 2);
FpurMatrixFg{outputfile, fusarray, fusfreg,
PutFuspitch{outputfile, fusarray, fusize};
ZercMatrix({fusarray, fusize, 2Z);

}

Futin(}:
rputlnfoutputfile);
}

fusize, 2}:

}

/*mumm MIZ 3.86 *
FutfusPitch{fp, fusarray, size]
FILE +f{p: .
int fusarray([][2], size:

int P<, j;

printf("\nAs pitches from CL\n\R"};
fprintf(fp, "\nAs pitches from Cl\nyn"};
for(j = 0; } < size; j++)
{
pe = 12;
PutPitch{pe);
PutPitch{pc += fusarray{3i]{9%
PutPitchipc += fusarray{jil{1l
printf£{"\n"}:
poc o= 12
FputEitch{fp, pel; .
FputPitch(fp, pe += fusarray(j](01);
FputPitch(fp, pc += fusarrayi1]{1})+
fprintf(fp, "\n"}:

1ni
1)

]
} /* end of functior */

Sample output: constel.C

Constellation Analyais
/

Input data :

./

co D#D 20 CHL C3 D4 53

—153-



/* - - - e

Input data as integers :
0 3 4 13 36 50 42

/*-\- ———————————————————— e — t/
Linear interval sequence:
3 1 g 231 14 -7
There are 7 pitches in the constellation
Constellation:
CO0 D40 EQ0 C#l1 €3 GI D4
median = C#1
mean = Al
standard deviation from the mean = 19.52
That means that the tessitura is from C1 to F#2
statistical mode = CO
highest pitch = D4
lowast pitech = CO
AL i e e i gy S p— */
pitch class frequency
4] 2
1 1
2 1
3 1
4 1
7 1
/- o e . o e e e e e e e —————————— [
pitch fregquency interval
D4 1
7
G3 1
7
c3 ) 1
23
c#l 1
9
EO 1
1
D#0 1
3
co 1
et */
register frequency
[+ 3
1 1



Fusions

Ia - - —— —————— e e * 7
Input data :

Co DO E0O CI1 C2 D4 G2

/ﬁ - - —_— ——

Input data as integers :
[+] 3 4 13 36 50 43

el ————— e e o —— —— ————/

/1 - e e e e *
FUSICHS

Intervals toc be fused ;
3 1 g 23 14 7

Interval pairs

fusion frequency
1 ] 1
3 1 1
9 23 1
14 7 1
23 14 1

As pitches from C1

€1 Cil Al
Cl D#l El
Cl Al G¥3
Cl D2 A2
Cl B2 CHt

A —— - e e e e w/

Single datum with multiple Ffusions
upperlimit = 23

Tusjon fregquency
0 T b
o 20 i
k) 17 b
4 3 L
13 7 2
as 17 1l
s 20 2

As pitches from Cl

€1 ¢1 Gl
C1 C1 G#2
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C1 D#l G#2

Cl El1 Gl

C1 cCc¥#2 G#2

Cl C#z2 Gi2 '

€l C4 FS

Cl C4 G5

Cl C4 G#5

f R e e e e e e e e e e e e e T e e o e e e e w/

pouble fusions

fusion frequency
3 17 1
7 49 1

17 as 1

As pitches from Cl

ClL D41 G342
Cl Gl G#5

cl F2 R
/ T o e ket e e e e i e - ————— - -\-*/
Triple fusions
fusion frequency
0 20 1
3 53 1
7 13 1
20 36 1

As pitches from €1
€1 €1 G#2
Cl D#1 G#5
Tl Gl G#2
Cl G#2 G#5

/* —————————— o e el e t/
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WE R A LSRN E B4 % AR & SRS E R RS, Bk —
FEAT IR IR R Ak % % 0 ST PO (M) s M ER R B A A B Rk RND R, &
~RLER EARA— FRBE D BERF ARG SR—AEMU AR B, LR
FHSRARNENLTRABREHN T RENEZHBRERTH, MREBBEZ AR
®.

ME, EHSA AN R AR EEA R eI R, RO R R R A E S
WAFEESK MALHEILERRFASRTFAMRAN. HEWRNTRSH
RYOE B — &R HBITHREN B T 2H T RS R, NN REEEEBR AT Y
B, ERAZNME. LTRERTUXHMNSFASEERENER, FEERA
WA A AW ——A ., EESEHMESHIE R URRX S Bl ik e 2R,

AR EREN N TERSERSAELTAMMNR, VSR REEKRER
—~ R e — A RUT B R A9 R AR/, SR (L REHLAE R i U T R AR 4
A, OB ARBTE, TABUA 03 1 ZEM— N ERBMA. AESELHENERKR
(AR RS, B BUE KA.

— A~ BB BT R BT T AR R IO BEBLES MR 2 T 1, BRI AR B
FNER T RREAAEEERRR, ER MR BRS AR — R, WEE
UL AR GROEAS A AL TEAE, HoH#EEAR, EFECR—BRrEts
TE R BefE i SCBR R R, TS A R Ron  — B R EREt rE R — R
A4 MBS b VR — SRR b, R T A R Z 4 T ARG TR P EMER
BFER. XREMOR T LU IR SN S B A A KRR ML REREE
Jetk: RK B BB A R4 G LRI 2R).

FEGAS (LR R SRR T R VR BAF RAREHIERE A KHE. Ak
FTEREATREEE B UNBRAETHR, RERE.

FYE: Betc

1. Beta() MIC 4.1
2. Fpower() MIC2.2

Thit
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B — SR RSB, D 3 4 M AR,
b2 3

ARENEFHERKT 0. MTRST 1SS, THFIE. S raiag
*prob0* R probl FRBIEHMEN TR, S probd ki 0 EMENREME, K
probl JRJE 1 (EREMBERE, SWER/h, BEERBRK. NREBN probo K probl
HE, MEBHESR-&U x=05 HHARNKRABNHK. X-ENEFAHS, BNl
SAEBNBYON A AN RHEEE R, PEHITNAAET:

prob0 / (probl-+probl)

MRS probd F probl MEMAT 1. MBI A RMR S H2X TR0 w5

ek, EATLIHE S prob0 I probt 2R )y ¢ LUERBSI 5 gkt di£%.

Exampie cured preb) = progl = 0.5

= ol

BN

/% BETA.C (Eulerian Beta Promability Distripution Functicn */

tinclude <stdio.h>

$include <math.h>

main()

{
int seed = -43;
ine 3: ;% loop index */
float parm¢ = .4; J* controls values nearer to ¢ */
float parml = .2: /% controls values nearar ta 1 */
double x{100)! * array storing Beta distribution */

double Beta(}:

3

srand({seed);
for (j = 0:] < 100;j-+)

{

if (j &5 == 0}
printE("\n"):

x(j] = Beta(parmC,paral):

prints(rys * x[(jlr:

} #% End of main */
/e MIZ 4.1 = ==+«/
/% Beta() Function */
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3

double Beta(probd,probi)
double probD,probl;
{

doub)e
donkble
doukle
double
double
double
doubla

ul: i
ul: /i
tl: /"
t2; -

Sum; i
result; /=

Fpower () :

Probo = 1. / probo;
prebl = 1. / probl;

do
£

ul
uz2
£l
t2

rang{)

/ 32767.:
/ 32787, ;

Fpower (ul,proho)
Fpower(u2,prabl);
sum = %1 + t2;

= ramd({)

while (sum > 1.6}:
Tresult = L1 / sum:
Teturn result;
1} /" end of Ferta() Function #

/e

i R

/* Fpower|[) function */
doukle Fpower{value, tothe)
doukle value, tothe;

{

int sign:
double result;

aign = (tothe < ¢.p) 7 -1
tothe = Fabs(tothe);
result = expi loq{value) * tothal;
if [sign < ©)
result = 1.0 / result;
return{result);
] /* end of Fpower(} function */

£=

11

random real number 1 { >
random real number 2 { »
computed probapility 1 =/
computed probability 2 =/
total of probabilities 1 ang 2 #/
final Beta wvaiue */

2.2 E=So=mmms=s=zoTd f

L

/* END oF BETA.C »/

EFEiTRH
BETA.EXE

8.010990
4.7040232
0.389195
¢.0I0TLE
0.014646
0.957545
0.131a13
0.982604
0.90%136
0.940050
0.107457
0,998132
D.328246

D.358585
0.0033231
D,752755
0.978119
0.589775
0.961579
Q0.974885
£.1041086
0.183087
0.918770
0.560971
2.9923324
0.992454

0.99912¢8
0.817014
D,952644
G.B13143
0.988215
2.000084
0.053196
0.799257
D.95955%9
1.000000
0.469452
D,77B849
D.159273

0,223860
0.9994584
0.323917
0.898815
6.236789
G, 177708
0.645864
G6.057713%9
0,057634
4.989211
0.553147
0.214032
0.8262179

G.999EQ7
@.553148
0.964797
0.997926
0.68583E
0.&80L90
J.007 146
0.0098TY
0.95C676
0.8932537
0.99z2217
2.939997
D.85%49E3

a
0

<
<

1.
1.

*
*

/
/
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0.021496 0.164498 0.954909 0.020324 0.489878
0.999218 0.970606 0.B41927 0.926379 (.951547
0.289238 0.316517 0.019442 9.467412 0.723952
0.875365 0.432815 0.0GL6803 G.997326 0,963250
¢.023208 0.000203 0.999992 0.080765 0.117176
0.999984 D.8982339%9 0,634%70 0,0459%85 0.000184
0.995582 0.,000001 G.990730 0.565508 0.065421

K Bilexp() MIC4.2
Thitk

M — S BE UL IO BOT 55 O Rt dhr 4R
53 -4

FRNBGE AR L 0 KNP OES. BN, E. ARERERERS A
F£0 MM, REXE. TH. %8 d85CESH spread HEM AL REFEAIRERHE
B, BERIWRIE 2R, HEREEEDMELIKT 0).

Exampie cunve. epread = 15

-

BEFXE

/* BILEXP.C (Bilexp Probability Distribution Function} */
$include <stdio.h>

tinclude <math.h>

main()

{

int total;

int };

int seed = 1231
double x[100];
double parm = .43;
double Bilexp{():

srand(seed) :
for (§ = 0:F < 100:7}++)

{
1 (3 % 5 == 0)
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printftynt) ;
x{j] = Bilexp(para);
printf ("$f ", x(j));

'
} /* end of maink/
* = MIC 4.2 *y
/* Bilexp function +/
double Bilexp!spread)
double spread; /¢ horizontal scaling parameter */

doukle u; /® stores random number > 0 & < 1.0 %/
W= (rand{} / 22767.) * 2.;
if {u > 1)

{

w=2. - u;

u = -logfu):

u =4/ spread;

return u;

}

alse
u = laog{uj;
u =u / spread;
returniu) ;

)
b /% end of Bilexp() function */

*/
/* END OF BILEXP.C +/

BFEITIH
BILEXP. EXE

-9.167392 3.958152 1.02208%9 1.424329% 5.896395
2.602305 2.699034 0.132822 -1.11%226 1.541086
3.685882 4.670400 1.0265680 -0.136841 13.263175
7.529966 =1.578920 0.944291 2,946929 1.675083
0.609170 ~2,078071 1.B70297 0.G29786 ¢.909192
1.703087 1.531165 0.695605 2.618¢04 0.8245¢4
1.078923 -0.425192 -0.59207% 2,712210 0.912972
3.0358D3 2.BS3083 4.297001 E.845820 -0.438513
0.172841 -5.431838 1.075441 5.67%309 -3.017546
0.509518 31.53337Q S5.396888 -1.17&6857 -0.088452
-0,349235 12.001710 =1.333447 2.050826 2.027968
1.2a83777 ~0.324134 3.3142%67 -4.409565 -1.911140
1.913694 -0.82430¢) 2.13638D ~2.165372 —-0.952828
=-1,011729 3.226710 0.818213 ~0.3865282 -2.417B91
=3.826480 -0.0301207 1.592393 ~-1.9656563 =-2.653718
6.766148 -0.978414 1.0L15241 0.T72EV46 -3.4236567
-2.990685 ~2.170781 5.507898 -1.108370 0.472B75
-0.2848095 0.851163 4.914167 0.656311 -0.916570
=-1,901765 ~0.512170 0.3138702 -0.202539 0.66B011
-0.528061 0.38B7317 -0.632715h 1.519237 1.:196048
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@ Cauchy() MIC4.3
Thitk

L 1 — LI B A T S A e e R
iR

FEBMEEER R EABNOEE, CRUTRARIE. ByEh
REFEIFEME L, TR, HAMEKGREPEINERLTE, XERLNSTEH
TE B R TR i (B L G 2 L A S BRI, U R spread T8

T Bl R SRR T B L5

Example gurve: spread = 5

|

\_:

- 500 1] 500

BFER

/* CAUCHY.C (Cauchy Probability Distribution Function »/
#include <stdio.h>

$include <math.h>

main(}

int j,total = 100,seed = =7741; .
tloa?:'parml = 2.0:- /* horizontal scaling factor */

double x[100],Cauchy(]:

srand (seed) ;
for (1 = 9;1 < total;l++)

{

if (4 & 5 == 0)
printf("\n"};

x[3] = Cauchy{parml):

printf (*$f *,x{j]1);?

'
» end gf main +/
}f MIC 4.3 */
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J* Cauchy(] function */
double Cauchy(spread)
double spread; /* horizontal scaling factor */

double PI= 3.1415927;
double u; /* random number > 0 & < 1,0 =*/
daouble result:; /* final Cauchy value */

do |
u = rand() / 32767.;
u=u* PI;
result = spread * tan{u):
)
‘l'hile (u == -5] ;
return resvlt:
y /* end of Cauchy(} function */

ToTomaE=mEIoT —====::*’,

/* ERD OF CAUCHY.C */

BT
CAUCHY . EXE

=1.656243 —-3.923872 29.991776 1.54978% -D.1935G4
=1.220800 1.274G59 =0,379132 1.709961L 166,208393
=2.871423 4,153552 ~0.387291 3.542630 -3.298150
=7.998833 0.614049 D.B35203 1.325619 -0.070594
=2.643495 0,67309% -1.684563 3,269187 -1.267878
Q.784315 -0,819767 2.680p899 0.689140 —-0.445706
-1.862281 0.651387 -0.901293 37.114822 -1,.4868634
~3.0861565 =31.951926 -27.344761 1.13201% -7,810809
-0.5766A3 5,213639 ~-1.365731 -3.399563 -3,362575
2.484867 -1.282442 -2.4.8642 ~3.585061 0.001342
=0.348426 —-0.725384 -0.522466 1.745793 -99.557471
=1.506074 2.471255 =-B7.4484B1 4.539351 1.8%0403
-1.453261 0.171462 1.8103273 1.463552 14.542320
1.252875 —-0.22D0444 2.958865 2.047835 1.238769
0.91076% 2,53623L 0.403222 -5.209158 -10.16B957
—-0.527566 1.943379 2.570015 0.005136 2.681771
144.352696 0.736905 -1.855777 2.37978C -0,730378
-43.655568 8.3735116 11,068622 —T7.056731 D.798247
6,920014 0,820603 1.26741% 0D,501232 -6.877954
0.758542 1 238238 -0.869316 -2,999004 -0.179385

B¥: Expon() MIC4.4

GhiE
R HBBERE R IR TR,

o3

ARENEF AR EENAT 0 MEFEH. BARLEARE S0 RRMEEK,

B B R AUIR BB R EEUIR, LR/,
T B A M A B spread” VR fT ARAYRREE S AV 2M . spread B A, BEHR
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Examplg curve: seread = 20

-

BERE

/* EXPON.C {EXponential Probability Distribution Functian */
finclude <stdioc. h>
$§includa <math. h>
main()
{
int 3§, total = 100, seed = 1296;
doubla x[100):
double parm = 2.0; /* horizontal scaling factor */
double Expon(}:

srand {sead} ;
for (7 = 03} < total:j++)

{
if (1 ¥ 5 == D}

printE{"\n";:
x[J} = Expon{parm)
pPLintE{™ts * w(j1}:

}
} /* end of wain */
/* NIC 4.4 ssoo=mam—suoo=o=hy
/* Expon{) function %/
double Expon(spread)
double spread: /* horizcntai scaling factor =/

double u; /% randem number > ¢ & < 1.0 */
double result: /* final Expon value +/

u = xandl) /7 32767.:

result = -loglu) / spread:

return result;

} 7% end of Expcn{) function */
/ﬁ =¥ f

/* END OF EXPCN.C */




B2riEfrEsl
EXPON . EXE

C.A80739 0.365910 0.794703 1.1103815 0.042149
0.091451 D0.232745 (.S524€63 1.125089 1.D21958
2.0758535 0.Q25336 0.062012 0.130476 0.874327
0.001268 0.617594 0.033362 0.442071 0.0625458
0.160141 0.225176 0.112022 0.006961 0.D88674
0.445965 0.551570 0.558935 0.401843 0.223618
0.475922 0.470184 1.138146 0.026509 0.657392
0.075263 0.534616 0.2032%1 0.740604 £.380785
Q.618276 0.134294 0.136595 0.1957932 ©.223406
O.447681 0.2B1l466 0.420242 0.214841 £.4011986
. +0,.003384 0.196018 0,691122 1.325814 ©.6366313
¢.D74093 0.109148 0,948260 C.120428 G.B4B8748
G.193922 0.256171 0.222998 0.1i5%B05 0.B31303
G.472102 0.930189 0.623147 2.353409 0.000779
U.o65758 1.706694 0.222021 0.3180358 0.D602%3
¢.115450 1.418809 0.044496 2.981031 1.105Q78
1.229544 0.235206 1.553101 0.086746 0229161
¢.547129 0.110573 0.3J40763 0.502426 ¢.316862
¢.341665 1,216162 0.045183 1.079452 0.2428d6
0.327693 0.828420 0.120960 1.543648 C.281788

H#: Gamma() MIC4.5
ThHRE

e iR S OO BT B4 A R T 2R
=2 -]

FRETERRMNE T — &R ERTEMEE. EFXE. EXEHTARAEFTSATR
e — e TR RR, AR R spread MARBF R THRTAR.
X spread BIIR{EAR AT 10, HYH#F spread MI{EMX, (113543 3¢ lineal 1w
R,

B 2k AT W 1 RS PR (Lt spread AP/ MVEAIIEBRBRET), BRERKF
Stk spread WEHEMAFNE REHREEATRBIMEETHELRA.

Sxamale Curve. soread = 2.0

-
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BEER

/* GAMMA.C {Gamma Probability Distribution Functian) =/
tinclude <stdic.h>

finclude <math.h>

main()

int §, total = 100, seed = -:9%:

double xX[1003:

double parm = 5.0; /* governs shape of curve #/
double Gamma(};

srand(seed) ;

For (3 = 0;1 < total:j++)
{
it (3 £ 5 == 0)

printfrT™\n™i;
x[1} = Gamma(parm);
pPrintf("{f ", x[j]};

} /* end of main*/
i MIC 4.5 ====sezcoo==scat/
/* Gamma function »/
double Gamma{spraad)
double spread; /* governs shape of curve */
{

int j:

double result;

deuble u;

double sum - 1.0;

for (3 = 0: < spread;i++)
{
u = rand(} / 3:767.;
Sum = sum * u;

result = ~logl(sun);
return result;
} /* end of Gamma() function */
,/ * LEomET= */’

/% END OF GAMMA.C */

B ETRN

PROGRAM BXECUTION:

4_848656 5.199660 3.56%251 4.148325 }.B87295
6.240203 2.291942 8.424481 2.148828 4.512343
4.7369867 2.42501% 10.3816%8 5,553372 5.695244
4.181691 10.828009 2.878646 1.90¢5727 6.334919
5.569835 5.586389 5.29678B6 6.745270 3.407%00
6.461507 3.272248 5.986170 5.965548 4.750306
8.802918 4.376763 5.606261 5.768528 5.642366
3.2334p3 3.4602]1 3,356056 13.365655 11.360364
S.O3421% 4.132257 7.248348 13.646231 5.223305
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3.665702 2.708764 5.992431 6.282181 4.858055
6.351133 7.570575 4,328993 3.382579 4.026595%
4.739250 8.057736 5.242775 5.275028 4.837%192
5.234377 5.56700L1 13.246912 4.7998C5 9.367442
1.652347 3.675683 7.101449 B.029842 3.478084
1.757624 3.910659% 6.071557 6.232306 5,305021
4.864670 6.%781423 1.963472 24.177363 1.742774%
2.588380 8,907016 4.845449 3.649949% 5.951984
4,507B27 6.99138B2 3,2371£39 5.451329 5.365534
B.148632 4.952009 4.453355 10.597573 2.977751
1.750738 3.856396 4.101255 5.823742 1.00%400

E#: Gamss(} MIC4.6
Thik
4 R ARV BIE A B R i R 2R
=%
ERED AN B ERAIRER RS E REH R BT, #Cﬁ&fﬁlﬁ—#tﬂ

Felli£h, HREE AR AGER I PE O SN ELY,. AOAT LR NSNS
HRNECRANAH, BHTREFERE dev FIH{H mean,

mn mean max

- E

/* GAUSS.C (Gaussian Probability Distribution Function)*/
#include <stdio.H>
main(}

{

int 9§, total = 100, seed = -30261;

double x[100];

double parml = 2.0; f* controls standard deviation */
double parmz = 10.0;/* controls statistical mean =/
double Gauss():

srand {seed} ;
for (jJ = 0:j < total:zj++)

if (185 =m0
—167—



printt ("\n");
X[]) = Gauss(parml,parmz;};
Printf("sf * xi511;

} /* and of maink/
s/ MIC 4.6 ===/
/* Gauss() function #*/
double Gauss(dev,mean)
?ouble dev,mean; /% control std. deviaticn and stat. mean #/
int 5;

int num = 12;/% number of randem vaiues used tc compute #/
double result; /* final gaussian value »/

double u; /% random number > 0 & < 1.0 %/

double sun = 0.0 /¥ sum of randor numpers

double scale = 1.0; ¢+ internal scaiilng factor #/

doukle halfnum = pue 7 2.0;

for (j = 0; 3 < num;j=+)

u = rand{) / 32767.;
Sum = sum + |

result = dev * scale * {sum - halfnum) + mean:;
raturn result;
} /% end of Gauss() function */

se==o ==

/% EXD OF GAUSS.C 2/
BFETEN

12.31489¢ 11.178503 9.634877 9.220191 12,122165

B,8313440 11,2C1850 10.544145 7.378393 10.718405

9,766533 9,3921983 11.623035 7.404767 12.876492

10.40B704 12.660665 11.900815 10.344020 9.254128

10.561988 B.749046 11.747724 9.604541 7,683137 "
11.009664 10.431471 12.151799 7.566149 9.254454

9.504807 5.602710 10.1382371 10.576189 12.343272

9_580593 12.512589 7.579394 10.087466 17.124088

12.087832 9.385601 B8.644002 11.686636 9,528184 hd
10.631855 7.684927 131.138890 7.763482 3._470412 '

¢.648122 12.265572 12.%E89%9715 9.569933 B8,736778

B.B68007 11.667776 11.117926 9.920225% 11.762871

7.52¢15% 7.B01813 11.932737 11,782220 10.5519548 a
10.549147 10.274422 10.774316 3.0C8506 8.986234

10.211615 10.602374 11.41B500 9.45%456 7.77544%

8.14545% 11.570360 13.030915 12.7633%0 12.298898

11.5191%50 8.97B057 7.737785 8.9723120 9.585559

10.0933875 9,027192 14.092537 3.3155785 8.587735

?7.725517 B,.600543 11.581753 8.583819 12.692770

11.454146 11.680715 1i0.122257 9.553697 6.625890

&8 Hypcos() MIC4.T
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/" Hypcos.c (Hyperbolic Casine Prob. Distr. Function) #*/
#include <stdio.h>
tinclude <math.h>
main()
{
int j, total = 100, seed = 602;
douk:le x[1¢G0], Hypcos{):

srand{seed)
for (3 = 0:;j < total;j++)

{

if (j $ 5 == 0}
printfmynny ;

x%{j1 = Hypcos():

Printf("%f ",x(jl);

}
} /* end of main*/
* MIC 4.7 */
/* Bypcos() function */
doubla Hypcos({)

(

double PI = 3,1415527;
double result;

double ur

u = rand(} / 32767.;

result = log(tan(PI * u /2.0)};
return result;

/* end of Hypcos(} fupcticn */

!
/
/

¥ ¥
*
Se

END OF HYPCOS.C %y
— H69—



B ETRH

HYPCOS . EXE

-0.44723]1 -2.572168 —-0.420027 0.345755 —-1.470294
2.936152 0.727509 -1.509623 2.3733C0 2.2B1%4B
0.118348 -0.614872 0.280250 1.323721 -1.85283¢
1,298349 ~0.068269 0.444509 0,291530 -1.3820B2
1.33398%9 0947991 ~0.24218% ~2_31060329 2.470149
1.679118 -0.950269 -0.702250 —31.222725 3.248D58
1.628220 =0.4D2434 -1.268C111 -0.351131 1.598450
-2.572303 3.205711 -1.85223% -0,061352 ~0.993282
0.0B1l&634 ~0,7R2678 2.320216 -2.191263 -0.516507
0.337616 5.456957 4.408213 0£.381376 -2.312364
-0.538412 -1.20882% =-2.419454 1.055535 2.295396
0.2B768313 0,131779 =-0.433220 -3.175371 1.022303
0,.016156 -1.158313 0.6353731 0.756782 =-0.583581s
-1.519456 0.733271 1.78410B8 1.133905 -0.995934
1,121261 0.827414 0.562116 0.272582 D.503109%
1.737879 -3 ,736815 -0.512806 -0.56155% -1.382483
1.0B5284 0.673695 Q.7B7758 0.938209 0.077402
1.989971 ~Q,312087 0.B90590 1.0D6447 —-0.320245
-0 .B59009 -2,.078297 0.001870 {.554442 1,180115
—@.571498 ~0.517161 ~0.514185 =-2.134874 0.0G978086

8. Linear() MIC4.B

Tt
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/* LINEAR.C (Linear Probapi.i<y Dist.ibution Facction)

#include <stdio.h»
maing}

int j, total = 100, seed = -29454;

float x[1D00],Linear{);

srand{seed) ;
for {(j = 0;j < total;j++}
{
if (3 ¥ 5 == 0)
printf(*"\n");
¥[3} = Linear{):
printf ("t ",x{j]}:

}
} /7* end of main#/

- MIC 4.8 ssma=s===—=x==a/

/* Linear() function =/

float Linear()
{

float result; /* final Linear value */

float ul; /* randcm number > 0
float uz; /* random number > 0

ul = rand({) / 22767.
u2 = rand() / 32767.
if (a2 < ulj

2l = uz;
result = ul;
return result:

LY

} /* end of Linear({) function */

/% END OF LINEAR.C #/

BERFIEITRH
LINEAR.EXE

0.329173 0.172735 0.249723
0.279214 0.241523 0.391552
0.280038 0.9316239 0.0439013
0.753685 0.092654 0.807520
$.439161 0.011170 0.160588
0.874813 0.412732 0.048433
0.444960 0.278146 0,512284
Q.135044 0.875149 0.660482
3.070711 0.035188 0.355642
0.157750 0.186773 0.,577593
0.679556 0.051119 0.700674
0.848354 0.195502 0,081668
0.599048 0.533006 0.4536160
0.554918 0.216803 0.289743
0.167730 0.456160 0.666372
0.002960 0.073061 0.428480
0.225043 0.249672 0.189795
0.243507 0.4%8578 0.043641

0.5827¢C0
2.548908
0.370434
0.3072¢1
0.550127
0.072085
0.115085
0.765028
G.149815
0.135319
0.481307
0.940184
0.374554
0.115116
0.066744
0.148473
0.625721
G.563585

v
< 1.0
< 1.0 %/

e o e 7 T e s o R AT T T RS TR AT oo o -k

0.208481
0.316172
0.064028
0.687429
0.631031
0.460189
0.192480
0.761588
0.110202
0.549364
0.292367
0.075472
0.220649
G.065889
6.0870048
0.483139
0.21341%
0.216010
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Q.340690 $.377972 D.222083 0-46791L0 0.257037
0.458419 0.296%76 D.050081 0.179754 0.0146602

B Logistic) Mic4.9
Thie

A R — #HL B L3000 R0 5 0 A R
e

FRBEE AR, EF LR IEE. ﬁxﬁ()?}ﬁﬁﬁ 1 r2 s
ALH B SR IR S A4 Pt Rpact R

Examole curve,

HAEER

/* [OGISTIC.C (Logistic Probability Distribution Function) */
#include «<stdio.h> ) -
tinclude <math.h> : :

main{}

{

int 3, tetal = 100, seed = 742;

double x[100],v&ll val2 Lagist();

vall = 1,0; /* controls mean of distributien */f

val? = 5.0; /* controls dispersion of curve values */

srand(seed) s
for (j = 0:;j < total:j++)
{
if (585 = 0)
princf("™\n");
*{j] = Logist(vall,vali); .
printf("%sf ", x{31);

}
} /* &nd of mainx/
PRI MIC 4,9 7
/¥ Logistic() function */
douhle Logist{mean,dispersian)
douhle pean dispersion;

( .
double result; JS* final Logistic value */ .
douable u; /% rardom number > 0 & < 1.0 =/

—i72—



u =rand(; F i2767.;
x resuli = j-mean * ~log:l.d 0 ow o~ 3,031 ¢ A1 icn:
return resulc; i Sispersion:
} f* end of Logistilc{: Zunct.an
* =S =T
> S+ END OF LOGISTIC.C #/

&
zzsmcwok )

BFEiTRN

LOGISTIC.EXE

=0.334279 0.,385297 ~".203285 0.1275331 0.18313%8
-(,959083 0.01%919 0.106264 -0.063907 ~0.3136510
0.74888B 0.506583 -0,115154 0,142E56 0.123525
=0.111957 ~0.263996 -0.1481584 D.,06119¢ 0.281807
~0.159932 =0.171647 -0,290925 0.446228 -D0.044513
0.579250 -0.609667 ~0.052188 —~3,281729 0.005%70
-0.J41987 -0.173226 0.433C72 0.L62793 {.734264
-0.625012 0.425829 5.515534 ~-1.032069 {.205233
-0.237870 -0.006068 0,14031995 0.026G64 ~0.000Q0L110
-0.130833 0.647482 =-0_1.7517 0.29&84B8 0.5214853
0.229236 0,133987 =-0.326322 G.243300 ~-0.324898
0.33B804 0,299B1l7 -0,.680044 0.141563 0.022106
6G.266573 0.655870 0.201163 €.319182 -D.261182
~0.059228 0.894464 -0, 032558 0.105600 —0.238758
0.157768 -0,414888 (.563798 0.315804 -0.5462133
~0.203472 0.188492 0.153015% 0.227505 D.351558
0.894464 —-0.5162B0 1.20254) 0.370372 -0.236474
0.284291 ~-0.60G000 -0.070410 D.170335 -0.209556
0.443941 -0.1B1169 D.152227 -0.036147 ¢.077G02
0.024237 0.59125B 0.004798 -0.646812 ~0.54B0ad

r- &Y. Poisson() MIC4A.10
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/* POISSON.C ({Poisson Probability Distribution i
finclude <stdio.h> o Function %/
#include <math.h>

mainf)

int X{100],.j,total = 100, 5ead = 9213;
int Poisscn();
double parml = 4.5; /* controls distribution of values «/

srand(seed);
for {} = 0;] < total:j++)

{
ir (1 % 10 == 0)
printf{"\n"y;

x{j] = Polsson(parmil}:
printf{"%ad ", x ji};
}
}
/* and of main %/
St MIC 4,10 ==============+*/
/* Poisson{) function #/
int Poisson(spread)
double spread; /* controls d.stribution of values */
{
int num = 07
doukle u,t;

u = rand{) / 12767.!
t = exp(-soread);
while {u > t)

num + 1;
* (rand() s 32767.):

=
f
ne
&

return num;
/* end of Poisson()} function */

H
/' e RS sS EIETES
/% END OF POLISSON.C */

RAFSEITRH
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POISSON.EXE

56 24 2684732
3T4¢521 7114
-5 & 623556553
42574361233
123B066 %11
7446 4957317
2751544462
14614360514
4515582426
4332654%&462

. Rnd-md() MIC4.11

T

4 R — S BELEM R Rod—rnd(5 i RptE 2R,

R

FRPEA R RPCRPRE AR ERAE KA. RAHAUTREERS
T, EPSERAHRERE N, 5, QRN SRR REE A T E RS
BE.

AEERBVER
PR S ER:

o g 1]

/% RHD_RND.C (Recursive Random Distribution Function #/
#include «<stdio.h>
main(}
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int x[300],j,total = 3j00,srand(},Brd_rndf),seed = -31312;

int kottom = 1; /% lowest possibie random integer +/
int top = §5; /* highest possible random integer #/
int span: /* range of random integers #;

Span = top - bottom + i;

srand[seed) ;

for (J = 0;7 < total;i++)
{

if ) % 15 = 0)
PTintE("\a"}:
x{3] = Rnd_rnd(bottom, span):

printf(™d ", x{J]):

} /% end of main */

/== MIC 4.11 *y
/* Rnd_rnd() function, =/

int Rnd_rnd{lov,range)

int low.range;

long int w;

u = {{randf{rand{)) / 32757.) ¥ .
(rand{rand()) / 32767.}} * range ¥ low:

return u; )
] /* end of Rnd_rnd() Luhction */

LI} */
J* ENO OF RND 2ND.C »/

BEFBITIM
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1. Weibulll) MIC4.12
2, Fpower() MIC2.2
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/* WEIBULL.C (Weibull Probability Distribution Function) */
#include «<stdic.h>

#include <math.h>

main() '

int 3, total = 100, seed = -212:

double x({100), Weibull();

double parml = 20.0; /* controls horizontal scale #/
double parm2 = 1.0; /* controls curve shape */ -

srand(seed) ;
for {(§ = 0;1 < total;j++)
i
it (3 ¥ 5 == 0)
pPrintf("\n");

x[j] = Weibull{parml,parmz2);
printf(e%f “,x(3)};
} /7t end of main*/
/* : MIC 4.12 */
/* Weibull(} function */
double Weibull {spread,denshape)
double spread,denshape;

double result,u,s,t,Fpower();
u = rand() / 32767.;

u=1., /f (1. = u);
s =slog{u):

—177—



t = 1. / denshape;
result = spread » Fpoweris,t);
return result;
} /* end of Weibull() finction =/
fE=mmmmmammmnens MIC 2,1 ==sesesos==—o=k/
/% Fpower(! function ¢/
double Fpower{value, tothe}
double value, tothe:
{
int sign:
double result;

sign = (tothe « 0.0} ? -1 : 1:
tothe = fabs{tothe):
result = exp( log{value}; * tothe);
if (sign < @}
result = 1.0 / result;
raturn({result);
.} /* end of Fpower() fanction #/

* mo=m= === -———-:*/

"/*# END OF WEIBULL.C #/

BFEITEH
WEIBULL. EXE

9.256420 1.,783166 15.612108 34.076964 6.725427
19.655075 7.211167 10.621601 1.357983 52.974343
13.436001 43.025359 23.590789 56.055919 8.077893
6.189065 7.025050 11.152833 18.695120 38.007816
79.543645 13.530627 2.97%317 5.078500 12.622288
16.670149 7.720935 5.551414 1.B66082 10.388356
13,914892 20.878987 6.146651 0.482472 16.97C183
16.528776 0.825547 0.865023 18.412676 16.580450
30.764799 11,036971 40.634751 16,B81971 20.357077
1.32599% 2.702130 5.801103 22.787871 4.461040
11.886781 4.059244 6,891604 2.410134 13.801331
12.433870 3.633861 1.957418 16.889070 0.155618
64.757706 2.64%9799 5.305600 5.924664 6.595711
6.435314 55.431642 13.28481% $.387735 5.853180
10.810385 12.529569 30,022734 1.943960 5,393329
22.488511 15,304719 11.708425 7.636705 30.991471
5.898415 11.54555%9 32.819342 21.242887 11,07091%6
18.,298062 2.244831 13.8.9654 1.396902 27.620571
11,292975 15.761214 1.588600 10.376047 25.559315
31.585740 41.637108 19.486188 6.324230 3.691772

gh¥y: Triangle() MIC4.13
Tkt

# B — AR R =AM ki 2.
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/% TRIANGLF.C (Triangular Prob. Distr. Function #*/
f#include <stdio.h>
main(}

L

int j, total = 100, seed = §2;

double x[100];

double Triangle():

srand(seed) ;
for (3 = 0;j < total:j++)
{
if [t 5 == 0)
printf("\n");
x[J] = Triangle();
Printf{"3r ",x[j}):

1
} /* end of maln =/
== MIC 4.13 2/
/* Triangle(} function +/

doubkle Triangle()
{
double result:
double ul;
double u2;

ul = rand() / 32767.;

uz = rand(} / 32767.:

result = .5 * (ul + u2):

.return result:

} /* end of Triangle(} funccion */

/* “/
/* END OF TRIANGIE.C */

BFiEtTIH



TRIANGLE.

0.6288R0
0.438734
0.345592
0.477966
0.482910
0.218862
0.510422
0.203803
G.314215
0.249657
0.804895
0.718787
0.453246
0.358562
0,410199
0.615619
0.366543
0.330485
0.809671
0.719932

—180—

EXE

0.577883
0.648640
0.075426
0.303598
0.624317
0.637074
0.441496
0.326272
0.854076
0.387188
0.636799%
0.620334
0.355480
0.578356
0.122440
0.211005
0.670415
0.844417
0.550899
0.1502304

0.396084
0.273400
0.483612
0.188696
0.140080
0.510666
0.973098
0.586886
0.541459
0.575732
0.836619
0.418439
0.722397
0.661214
0.490172
0.032868
0.6854583
0.684759
0.466399
O.498917

0.212683
0.595340
0.493866
0.479629
0.519089
0.414014
0.057405
0.503586
0.762551
0.407086
0.398984
0.874676
0.355495
0.838313
0.351650
0.711310
0.744087

0.552904
0.338710
0.754418

0.2325755
0.666875
0.740211
d.488952
0.286431
.752215
0.584567
0.358211
0.853028
0.233100
0.662057
0.857476
0.719169
0.726859
0.196265
0.3495467
0.455634
0.687185
9.393536
0.446211
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/* SHELLSRT.C (Shell Sort routine, gquite fast for long
lists)*/

#$include <stdio.h>

main{)

int x{200}; - /* stores list to be scrted #/
int total = 200,s5eed = 16213,3;
void ShellsSrt():



srand{seead! ;
printf{"an array of randen-order irtegers to be sarted:\n");
for (J = 0:j < totalii++)

{

if {3 % 10 == 9)
printf("*\n"):

(il = rand() & 1000 + 1:

printf{"sd =, x[i]);

}

printf("\n\nthe array sorted in ascending order:\n”);
Shellsrt{x,total):
for (j = 0;] < total;j-+)

{

1€ (3 ¢ 10 = O
printf("\n"}:
printf("%d »,x[j1):

I /* end of main #/
/> MIC 5.1 == s
/* shellsrt{) function x/
void ShellSrt(x,total)
int x(];
int total;
{
register int j,k,1,s,w,¥y;
int sortinc{5);

S;sortingf?] = 3:;
1:

sortine{0}) = 9:sortincfl]
sortinc{] = 2;sortinc[4}

for [w = 0:w < 5:w++)
{
1 = sortinc(w]; 5 = -1;
for (j = 1;3 < total;++j)
{

Yy = x(3);
k=3 -1;
if {5 = )
{
B = -]1;
B++
=] = y;

]
while (y < %[k} t& k >= 0 §& % <= total)

{
x[k+1] = x(Xk]:
k=%k - 1
}
X[K+1l} = y:
} )
j /* end of Shellsrt(} function */

= -:-I'/l’

/* END OF SHELLSRT.C */

ErFEIT M
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SHELLSRT.EXE
an array of random-~order integers te be sorted:

324 23 160 518 156 9957 606 119 486 527
284 949 401 554 689 959 56 95 158 630
475 46 368 371 331 837 B73 695 416 9a9
26 299 518 507 B6% 911 6Ba 971 705 810
195 268 249 385 505 9323 762 384 J4B 3C
715 961 714 820 239 224 18 839 706 54
6l7 471 15 345 67 973 6Bl 18 742 334
251 542 562 273 493 235 392 736 472 l6ad
119 195 300 262 605 316 114 129 477 767
183 501 828 980 98% 217 642 411 245 361
673 528 731 67 Bls 62 369 621 422 424
27 215 504 452 314 525 782 371 214 630
556 554 145 577 &7 F59 331 141 75 143
713 566 630 7%0 211 585 655 485 836 166
731 900 523 309 800 495 890 342 420 703
22} 451 264 509 B00 516 590 506 #2 627
€63 333 973 425 43 843 105 4B 630 107
716 442 100 108 176 650 230 753 871 905
4 963 505 4 768 245 880 124 267 788

634 113 556 198 416 594 227 741 7O 8%

tha array sorted in ascending order:

4 B 15 18 18 23 26 27 30 44

48 48 54 56 B2 €7 67 &7 M VB

82 B2 95 los 107 108 112 119 129 141
145 156 158 160 166 175 1B9 195 19¢ 193
211 214 21% 217 222 224 225 227 230 2319
245 245 262 264 267 268 273 284 231 299
100 314 314 315 324 324 331 331 333 333
334 342 343 345 348 349 368 163 35% 3TL
373 384 1385 392 401 411 316 415 420 422
424 425 442 451 462 472 473 475 477 485
48¢ 453 476 501 504 505 3505 5086 507 516
518 518 523 525 527 528 342 554 554 556
556 561 562 565 585 590 594 605 606 609
617 621 627 £12D &30 630 534 642 650 655
661 871 672 £77 678 680 £51 6BB 63% 695
703 705 708 713 V14 715 716 731 731 736
T41 742 753 753 762 767 T68 T2 788 790
BOG BOO 810 416 B2C 82B 836 843 869 FAO
887 BB9 890 90D 905 909 %13 923 94% 949
95% 961 963 971 $73 $7V8 3I8Q 989 997 1000

PR3 Shaksort() MICS.2 .
Thie
HE— FUIAE T 3.
"
Shaker ZHEF RIEG E MBI AR, ORBFERBEEYS, TERA

P RS AR A~ M . ERBOE T NP 0.
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/* SHAXSORT.C {Improved version of Bubble sort, but sill
good only for short lists) e/

{1include <stdio.h>

main{)

{

int x[200]: /* stores list to be sorted +/
int total = 200,seed = —-11933,5¢

void shakSort(};

srand (seed)
printf{"an array of random-order intejers to be sorted:\n");

for {§ = 0;j < total;j++)
{

if (1 % 10 == 0)
printf(™\n");
x[J] = zrand(} & loogG + I1:
printf(®a ",x(j}):
t
printf ("\n\nthe array sorted in ascending order:\n"};

ShakSort{x,total}. .
for (] = 0:j < tatal:j++}

(

it {j % 10 == D)
printe("\n");:

printf("id ", x(31):

}
printg{"\n");
} /* end of main */ ‘

ﬁ* ShakSort(] function %/
yoid sShakSort(x,total)
int x{};

int total;

{

register int j,k.1.m, tenp;
1L = 1;

X = total - 1;

m = total - 17

Qa
' for (i = m;j >= 1;--3)



128 71—/ 0

{
if [(x0(3-11 » x[31)

{ 7/ swap v/
temp = x[j~i];
x[j=1] = x{3];
xXfj] = temp:
k= 3;

H

}
1 =% + 1;
- for (j = 1;) < m + 1;++3}

if (x[j-1t > x{31)
{ J/* swap */f
temp = x{j-1];
x[(J=~1] = x{3]z
x[j] = temp;
XK= 73;

m=x -1

}
while (1 <= m}:
} /* end of ShakSort{) functien =/

/% END OF SHAKSORT.C 4/

EEEITAN

SHAXSRT . EXE
an array of random-order integers to be sorted:

326 414 328 137 606 456 479 733 998 578
363 8BS 30 124 325 51% 166 55 821 127

672 595 99 47% 3031 137 864 404 432 107
358 281 279 738 916 166 481 672 795 133
834 B55 837 602 96 656 495 233 312 523
958 164 $20 980 672 308 572 17 T46 775
681 126 113 99 471 348 5Q0 905 §75 490
504 22 573 425 975 956 48 S5BEC 573 969
53 393 S00 114 56 8315 569 77 459 66

12 42 766 BSL 935 215 416 220 229 970
484 149 922 798 110 455 927 357 1B5 284
321 616 11B 905 407 16} 832 767 967 €8
548 398 AX4 204™229 983 286 J42 S92 323
872 £16 124 839 &73 456 397 175 695 865
937 103 B3O 781 507 364 487 483 16D 64
969 278 $27 131 502 670 205 39%2 24 520
934 %27 740 4§71 194 716 742 Blo 122 190
822 21% €14 298 50 401 188 304 21 400
610 462 €07 %574 €52 116 & 72D 433 999
700 44 312 770 922 B77 519 BBl 42D 164

the array sorted in ascending order:
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& 17 21 22 24 30 32 42 44 46

53 5% 64 65 66 58 77 96 9% 99

107 110 113 114 116 1318 12z 124 124 126
127 131 337 140 163 164 .L6& 166 176 1385
188 190 194 204 205 215 215 220 229 229
233 278 279 281 284 2838 290 298 298 101
303 308 312 312 221 323 325 325 326 331
237 342 248 357 355 360 363 364 364 193
397 400 401 404 407 453 414 416 420 425
455 456 456 459 462 468 471 47% 479 4B1
484 487 450 492 496 500 3500 502 S04 507
519 519 520 523 527 548 560 55% 572 57}
$74 578 585 392 595 602 606 607 610 614
518 €18 §52 665 570 BI2 K72 672 £33 HBL
695 700 T16 T20 733 738 740 V42 746 JE6
767 170 775 781 795 798 BLl0D 821 £22 430
832 834 834 835 B3V B39 851 855 564 365
BT2 873 875 B77 BAl 904 S035 9C5 904 Il
925 922 927 927 932 935 937 9EZ 95 B6V
969 969 970 971 975 9BQ 984 SEB 992 599

& Quiksort) MICS.3
it
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/" QUIKSORT.C (one of the fastest sorts for long lists j»/
#include <gtdic.h>
main()

{

int x[800}; /* stores list to be sorted */
int total = B00,seed = 1993,7;

void QuikSort();

srand (seed) ;
printf("an array of random-order integers to be sorted:\n")

for (1 = 0;§ < total;j++)

(
if {3 % 10 == 0)
printt ("\n");
x{4] = rand() % 1000 + 1;
printf(¥id ", x[j]}:

)
printf("\n\nthe array sorted in ascending order:\n"):

QuikSort(x,0,total-1);
for (j = 0;j < total;:j++)

{ .

if (3 % 10 == 0)
printf(™\n");

printf{"sd " x{i]);

)
} /* end of main =/
’* */
/* QuikSort() function */
void QuikSort(x,left,right)
int x{}:
int left, right:
{
register int j,k,y,z:
j = left:
k = right:
¥ = x{(left + righty/2];
do
{
while (x[]] < y &k J < right) j++;
while ({y < x[k] &§ k > left) k--;

If (3 <= k)
{

2 = xX(ji:
x(3) = x{kj:
x{k} = z:
R
k==~;

}

}
while (3 <= k);:
if (left <= X)
QuikSort(x,left,k);
if (j < right)
Quiksort(x,j,right);

1 /* end of QuikSort(} function ¥/

/
/* END OF QUIKSORT.C w/
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R EITXRH
QUIXSORT.C

an array of random~crder integers to be sorted:

59 288 35 47 685 302 431 640 678 378
3157 85 659 531 897 535 539 48 681 682
398 508 281 408 28 5%3 280 788 759 56
172 209 763 615 721 129 118 387 625 793
988 552 144 341 301 B39 357 96 570 87
131 15 148 472 560 838 207 939 B4 162
174 765 965 B1l7 159 461 832 543 552 875
707 41 411 92 738 159 975 828 744 53
992 683 120 243 825 122 1355 414 239 63
155 710 689 422 143 449 934 635 729 567
261 358 965 463 987 B30 228 26 282 BES
352 982 382 193 113 638 396 179 937 784
437 964 140 62 216 909 603 865 248 816
SO 234 141 915 191 739 837 237 891 182

S0 806 679 523 554 £91 763 %20 9490 A50
6§20 124 729 819 344 299 596 B23 977 889
109 629 859 721 86 115 680 613 392 425
230 779 223 300 723 917 174 585 19 25
198 136 914 514 513 443 424 414 596 95
865 409 818 106 574 430 618 389 697 893
92 916 176 953 163 251 221 234 218 459
995 641 772 524 604 794 575 &1 630 917
449 907 907 6a2 298 614 961 151 953 354
778 291 762 99 884 824 BOS 122 948 147
668 304 8§72 168 352 3312 442 708 474 1
502 2 10 931 711 26 129 234 677 62

231 185 195 279 464 313 871 424 162 98
578 393 590 984 17 790 899 161 451 296
115 70 646 612 367 400 620 363 51 917
963 B0l J0OO B51 419 466 345 996 945 769
862 690 8493 74 895 108 616 171 132 441
393 430 513 645 256 66 232 2138 715 211
885 24 480 87 154 807 732 922 222 764
570 859 3 131 806 824 968 420 971 29%
20 192 326 351 28 277 589 510 218 483
348 620 378 786 711 696 7zl 302 Tu4 488
§33 874 794 375 B4Q g890 37 T2 33 a07
507 859 489 989 715 593 900 463 435 3227
192 155 &07 308 473 B44 22 315 395 508
740 933 953 990 5532 211 325 518 42 73S
191 998 304 541 861 1 840 830 946 498
440 125 654 898 780 989 539 782 135 82
959 20 676 791 6 647 365 480 803 353

12 625 973 792 258 470 3R4 BB4 293 260
829 695 70 288 665 70 194 278 4B2 519
656 348 126 B53 ST1 368 493 558 409 743
€16 812 B76 415 787 102 152 223 768 853
821 989 221 2398 342 352 112 278 914 623
184 152 314 217 302 932 923 494 125 74
212 310 967 784 67 665 S76 807 891 127
887 31B{ 834 g§79 107 198 578 701 579 155
972 768 306 184 188 471 5954 144 658 1319
694 188 654 407 517 412 983 71 365 732
500 189 S41 730 314 932 782 791 216 703
811 125 904 57 759 992 480 581 263 118
977 798 769 67 270 9 BZB 633 296 929
185 109 585 403 688 655 446 979 390 747
121 406 479 635 750 202 232 127 740 523
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735 503 48 871 461 216 414 3 S1 633

416 295 €84 273 17B 672 754 366 382 916
54B 575 436 843 183 853 517 379 259 14
409 964 §97 739 T9 285 498 61¢ B2 31

2 644 949 665 F50 273 129 419 322 7312
81 239 487 652 499 724 756 45 48T 228
154 252 815 785 797 289 477 218 31 595
433 180 90 890 BO 527 120 492 940 759
905 45 937 44 215 S65 460 746 BB4 963
906 157 30% B2 102 312 18C 874 287 925
25 641 148 986 154 e64l 657 505 73 259
TOO 984 478 252 612 491 #21 719 128 590
722 377 759 38 122 1B4 302 858 181 237
458 470 922 B92 B39 737 6585 553 800 54
431 5 385 889 641 529 5CT 572 400 962
127 B47T 115 94 &% 744 511 909 102 184
936 BB 375 533 677 661 456 €13 531 137

133 486 337 107 323 985 458 5 756 879
432 7 505 92 305 935 €2 745 32 122

2319 26% 438 235 493 507 505 3¢5 608 B53
628 530 247 856 232 8113 498 7{¢5 922 126
5 604 869 277 6582 887 227 743 656 57D

the array sorted in ascending order:

112233555as

79 10 12 14 15 17 19 20 20

22 24 25 25 26 28 28 28 3L 12

35 37 38 41 42 44 45 45 47 43

48 50 51 51 53 56 56 57 59 61

62 62 62 63 66 57 §TF €% 70 7O

70 71 73 T4 74 79 80 81 E1 82

B2 B4 85 88 87 387 90 S2 92 %2

92 94 95 95 98 29 102 102 102 106

1a7 167 105 10% 112 113 11% 115 L1& 1.8
120 120 121 122 122 132 122 1z4 125 125
125 12¢ 127 127 127 128 129 129 129 131
131 132 133 135 136 116 137 139 210 141
L43 144 144 147 143 148 151 152 L35%Z 154
154 154 155 155 155 157 159 15% 162 162
163 171 172 174 174 175 178 173 179 130
150 1Bl 182 1E3 134 184 184 185 1BS 188
188 189 151 1%1 192 192 193 164 195 19B
198 202 207 209 211 211 212 225 216 216
216 217 218 231 221 223 223 236 227 228
228 232 232 232 233 234 234 23+ 235 237
237 239 239 219 243 247 248 251 252 252
256 258 259 259 160 261 263 205 270 Z73
273 277 277 278 278 279 2BQ zgl 282 I85
288 283 289 290 291 293 295 295 296 296
298 29% 300 300 301 2302 302 302 302 304
304 305 306 308 308 109 316G 312 311 214
314 315 315 318 322 322 323 325 3137 334
338 341 342 344 345 348 348 351 1352 352
363 354 355 157 357 158 361 163 365 3&S
367 368 368 175 375 377 378 37B 280 382
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2B2
393
407
“14
430
442
450
470
4B0O
452
503
513
527
543
570
579
594
608
618
529
541
657

668
583

594

708

722

735
745
759
769
785
794
BO7
821
812
244

855
269
884
§92
038
gle
92%
237
953
967
SEBO
SB9

384
393
407
415
431
443
461
472
482
493
505
514
529
338
570
579
535
608
619
633
641
658

672

683

695
710
723
137
146
759
7593
7B6
797
808
823
814
844
859
a7l
384
893
306
917
5311
913
959
368
%80
989

3IB4
395
1c8
416
432
446
161
473
485
493
505
517
530
52
571
sal
595
€11
620
633
644
658

575
633
695
711
724
938
747
759
772
787
798
811
824
837
847
ass
a71
8B4
893
907
917
932
940
960
971
982
989

385
196
«0%
419
433
445
453
474
487
4194
505
517
531
552
572
545
596
612
620
835
645
659

677

684

696

711
729

733
748
762
778
g8
BOO
B12
B24
B33
B50
859
are
887
895
207
917
932
845
951
972
983
99¢

sy
398
409
413
433
443
463
477
487
498
507
518
531
352
574
585
596
612
620
&35
646
661

€77
685
697
Tis
729
739

153

T3
90
801
813
az2s
838
851
861
a74
887
8%7
309
520
933
346
562
973
984
590

B Insertst) MICS.4

The

387
398
409
420
336
451
464
178
188
498
507
519
533
554
575
589
599
613,
623
€38
647
662
578
688
700
719
130
740
750
164
780
781
203
815
828
839
853
g62
B74
889
897
909
922
933
948
963
975
984
992

389
400
411
422
437
456
466
479
488
4938
507
522
535
558
575
550
601
6l4
625
638
654
662

875
689
701
719
732
10
150
T55
782
731
805
81la
B29
239
8531
BES
875
889
8%3
14
3z2
254
349
964
977
985
992

FAIE A SR O — PR S,

itH

-~190—

190
400
412
124
4318
458
166
479
489
409
508
523
539
560
576
550
€04
615
625
€40
654
€65
580
690
703
7z1
732
743
754
768
782
752
806
817
830
840
856
865
276
8o¢
899
914
923
235
953
964
977
986
995

ie2
403
414
424
440
454
4566
480
430
SO0
510
523
541
56&
578
593
604
alé
628
541
555
665

6§82
569G
705
721
732
T44
756
768
TB4&
793
806
419
830
844a
BEB
8ES
379
a1

900 :

315
825
835
953
965
975
587
4996

392
406
414
425
441
459
470
430
491
502
513
524

E&7
578
593
607
616
6238
651
656
655

REZ2
691
707
721
735
744
758
763
784
294
ac7
821
g3z
8473
858
865
879
891

998



BAEHF RSN, MANBRM. CHE LBHYHIUME T, Ehad
FRET, B—REHEFNTRBIBC IS0 RS REA DS M.

WEr

1. RE-—BFNE CTBI6 PR Alterseq BRIPR Insertst BT T 7| T 8k:

a. H—FLFEHR.
b. fR S HEF 98O0 P M ORI AR PR _E A
< HEHFHE REEFERR SRR LMK,

d. ¥ P BEOR AR LK.
2, RE—BENAMIC3.25H/ Valratio® #, MIC3. s*mmsplmﬁﬁ&hmtstﬁ

LI T 5 Syhg:
a. H—AXFHELTTRERL BNBEEA —HAF.

b. HEEHEF, A Displace REMHH T,
c. BB TNAMBEATREREERY AN NS SKNET.

EFE

/% INSERTST.C (insertion sort,aka card player’s sort)*/

tinclude <stdio.h>
main()

{1nt x(200]¢ /* stores list to be sorted +/
int total = 200,seed = 31217.73;
volid InsertSt();

srand (seed) ! .
printf{®an nrra# of random-grder integers to be sorted:\n"}:

for (§ = 0:3 < total:j++)

{

if (§ £ 10 == D)
printf("\n")

x[3] = rand{} % 1000 + i;

printfi®iad ", x[3i;:

!
printf(™\n\nthe array sorted in ascending srder:\n"):

InsertSt(x,totalj;
for (jJ = 0:3 < total:j+-)
{

if (3 § 10 == 0)
printf("\n"):
printfi"xd * x{ii}:

H
} /* end of main =/
/‘: f.
/* Insertst{) function »/
void Insertst{x,total)
int x{i:
int total;
{
register int j,Xx,temp:
for {(j = 1: < total;j+-}
{
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temp = x_jj;

k=15 - 1;

whlia {k >= 0 && temp < x[k])
X[k+1] = x[k];

-

)
X{R+1] = temg;
}

} /* end of InsertSt{} functisa »/
ik Ly
/* END OF INSERTST.C %/ '

BFIEITRH

INSERTST.EXE
an array of random-order integers to be sorted:

562 151 603 434 419 178 340 393 769 652
951 769 173 B29 200 873 429 444 592 204
%) 886 530 396 414 725 542 43 508 71%
397 187 2593 575 13 797 56 358 279 605
211 638 774 203 840 862 200 53 392 970
S8 578 947 4131 584 617 288 687 356 BS2
752 530 808 183 5649 664 974 541 528 551
14 100 195 206 856 486 57 137 556 957
538 444 503 457 252 397 303 137 740 3818
48% 162 156 807 282 547 196 281 948 465
536 762 563 371 266 835 447 558 54 Joz2
235 523 287 474 453 238 296 699 415 828
411 428 991 455 738 921 B1l 825 377 546
832 129 723 946 5956 208 695 675 117 447
739 412 92 135 6B8 693 477 583 443 57
232 708 4G4 185 236 97h 218 855 811 7
B4l 605 794 229 214 157 370 157 482 311
727 S5B6 52 164 BGO 623 486 755 111 918

83 3183 T22 4 984 934 841 VI wug 3B
49 303 514 291 274 292 39 91 29 673

the array sorted in ascerding order:

4 7 13 14 2% 38 39 43 &9 52

52 56 57 57 5B 83 91 92 92 96

300 111 129 135 117 137 1317 151 156 157
157 162 164 165 173 178 183 187 136 290
250 203 204 206 208 211 214 218 223 232
235 236 252 266 274 279% 281 282 287 283
288 293 293 294 302 303 2302 309 311 340
356 358 370 371 1377 183 1383 391 393 395
396 397 397 404 407 411 412 413 414 315
419 428 429 434 442 844 444 247 44B 453
455 456 457 465 474 477 482 486 507 Blg
514 $23 520 530 535 538 541 S41 542 Bds
547 551 S56 S58 562 563 563 575 573 583
534 EBE 592 596 603 605 605 517 623 528
638 640 BS2 664 673 8795 630 543 6913 595
698 699 705 722 723 125 727 738 728 739
739 740 752 756 762 69 TE63F T4 794 167
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800 BOS 807 BOS 8.1 8311 82 323 §29 332
841 858 862 865 873 286 8392 918 921 346
947 S4B 951 957 $70 970 974 954 G391 D94

HFi¥: Selecsrt() MICS.S
Thik

WS FFHER],
pc3 3

REEHEFHIBRHFER & HATHRRENWHEFH{GARY. &8
Selecsrt i M P, RESFIFERBRIHE, RERASE - IR ERN
¥, TWHEEEMNE IR EMEFIPEE bk E, HEHFHE.

MEET

H—EBF R MIC3.25 9 Valratio ¥, MIC3.5 v Displace o $# Tnsertst i
B T A TheE:

L. H—RAEFN. SdmafEMtBNERTEA RS,

2. HEHTRIET. A Displace R LA .

3. Wit R Ab P OB ST R FR A4 0] 1T R4 L S A R

BERikR

J* BELECSRT.C (selectien sort, faster than the bubkle sort,
but stow for long lists.)*/

#include <stdio.h>

nain()

int x{200Q]; /* stores 1ist toe be sorted */
int total = 200,seed = 9226,73;
volid SelecSrt();

srand{seed) ;
printf (®an array of random-order integers to be sorted:\n%);
tor {j = 0;] < total;j++]

{

if (3 % 10 == 0)
printf{"\n"};

¥{j] = rand(} % 1000 + 1;

printf("kd ",x{j]};

] I3
printfimmnthe array sorted in ascending order:\n"}:

SelecSrt(x,total);
for (J = 0;§ < total;j++)
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{

if (] % 10 == 0)
printf ("\n");

printf("sd ", x[3)])s

} /* end of main */

P */
/% SelecSrt{) function (First finds the item with the

lguest value, then swaps it with the first
list item;repeats the action with next lowest,

] second list item, and so on.) =#/
void SelecSrt(x,total)

int x();

int total;

{
register int i,k 1,temp;
for {3 = 0;) < total-1;++j)
{

I=73:

tenp = x2[j}:
for (k = j+1;X < total:++k]
{

if (x(k] =< cenp)

{
1 = X;
temp = x k. ;
H

}

x[(1] = x{33;

x{J] = temp;

} /* end of SelecSrt() function /

7 sy
/% END OF SELECSRT.C */
ERiEITEH
SELECSRT.EXE
an array of random-order integers to be sorted:

519
- 584
€37
581
439
121

383
645
840
234
630

611
160
326
342
832
714

513
564
134
176

462
990
725
665
6473
645

274
834
295

§12 1795 902 963 467 £93 85
T93 433 716 141 969 374 80l
150 896 255 815 700 S0B 171

58 3152z 431 246 541 391 796 9231
56 530 90B 8 795 597 212 576 574
22 275 533 541 912 513 355 994 962
9 407 B1lb 79 299 938 214 945 192 7B6
756 4B5 644 BS59 463 42 950 300 822
44 242 909 18£8 883 517 3185 591 877
272 770 543 461 955 443 153 712 721
229 360 31 781 632 309 421 997 585
91 445 705 393 T8 67 79 85 Zl11

T7? 457 S07 477 153 124 BQY 782 785 61}

476
427
624
432
963
269

442
258
531
169
499
424

226
632
210
a0l
442
756

942 840 410 678 286
462 527 221 424 443
273 118 542 157 31
‘5I7 84¢ 905 305 T3l
27T 2343 883 730 5B4
210 997 596 559 612

15 %66 153 402 760 953 935 748 797 33

the array sorted in ascending order:
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g 15 22 27 31 11 331 38 42 44

56 58 &7 76 77 79 79 91 lis 121

124 134 141 150 153 153 157 160 179 188
192 210 21D 211 212 214 221 226 229 234
242 246 255 255 258 269 272 2T3 274 275
285 295 299 300 3105 309 326 342 349 352
358 1640 163 169% 171 374 376 385 391 402
407 410 421 424 424 427 431 432 433 442
442 441 447 445 457 461 452 462 481 467
477 4B5 485 499% 4%9 507 512 513 517 519
527 530 531 533 537 542 543 KAl 554 546
569 574 576 584 584 585 596 597 611 611
BLl2 624 £3D0 632 631 541 641 K4 644 645
645 665 €7B 632 687 633 T0Q 745 712 714
716 121 725 V30 731 748 756 756 780 770
781 782 785 VA6 793 795 796 797 801 BOl
BO9 AL5 816 8§22 532 834 840 B40 B4% B59
.B75 877 8B3 88} 891 B9l 8%6 902 %05 5o
533 909 912 933 9315 918 942 B45 950 953
555 962 963 969 969 985 990 984 997 997

@&¥: Tsearchld) MICS.6
it

FE— P EFEPERR OB DRI RBTEREF ).
N

XFRELFRERALNHFRZPRESE. HAMKE. EANBFLEHERA
FAUERBIEXHER. EXEFP. FERNEDTR—FAEFEFOBAES BN
BEBRHFABAREUR, 460571 000 R H—— 0 1 B F0H 3R 7 89 HA -
B, RERENZREERNZHXEERR. SRS BT CRNERU B LN
FHEEEEF, NRRERA. NRRHENES.

EXENT, BESXBTEHERINR, AEAMEHS, FRBEYITEIXRR
FER A R Ak TR

MR

SE-EOEFLRUT 08E:
1. EEHRR—PXFREOA 1 B 88), BFRBOBR R DR EN.
2. EREH, RU—AENNSFHENE. FUTFRERAROIFHEA. (T
AR AROBRATKE S — AT AEFRDTE. )
3 BHEERE AU WR{E.
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4. BRAVA T BB E B B (20% 3 60%).

BENSE

/* TSEARCH1,.C (sequential table searching routine )*/
sruseful in situationz where a scondary event
or parameter charge is tied to the cccurrence

of a specific valuas */

tinclude <atdio.h>
main}
{

;nt x[200]: /" stores list to be sorted */
int total = 200,tablekey,tally,seed = 1993,.3;
int Tsearchl(};

srand(seed) ;
printf{*an array of random-order integers to be saazched: \n") ;
for (3 = D;3 < total;j++)

L

if (§ ¢ 10 == 0}

printf("\n");:

¥{j] = rand{} % 12: /* pitch-classes of tha scale =/

printE("sd *,x(31};

!

tablekey = 9;
printf{"\nsearch item will be the integer %d\n",tablekey}:
tally = Tsearchl(x,tctal,tablekey}:
if {tally == 0)

printf({"\nnot foundin®);
else

printf{"\n¥d appeared % d times", tabl.ekey,tally):
printf("\n");
} /* end of main */
]

*f
/* Tsearchl()} functicn {sequential search returns freguency &
lacation(s) of keys 4/
int Tsearchl{x,total, key)
int x[],total,key;
i
int j,sum = D;
for (j = 0;j < total;j++)}
if (x[j] = key)
{ .
SUm +¥;
printf("\nitem found at lecation 4", j);
}
return {sum);
) /* end of Tsearchl(] function =/

*7
/* END OF TSEARCH1.C =/

B ETRM
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TSEARCH] . EXE

an array of randem-order integers to be searched:
60121191
2

2
& 1¢ 10 11 10 9

H O

8

TT48 77 1011
208500

4 410 0 11 5 1D
775610111

QA
- sh h!t:ttnﬁxa
mUI'-J [T Y
@ (SR -¥o
& b
L)
[ =]

nowHoelnan

%
B w e B

gumomh

the integer 9

item found at locaticn 8
item Ffound at location 19
item Fourd at lpcation 20
item found at locaticn &5
item found at location 91
item found at location 93
jtem found at location 101
jtem found at lecation 1DE
item found at location 123
iten found at location 1438
item found at location 149
ivem found a2t location 180
item found at location 187
9 appearsd 13 times

EM4E: Tsearch2.c

1. Quiksort() MICS5.3
2. Tsearch2() MIC5.7

i
£—EHFN X R EREERIHFERAXBABCIRRK).
R
FH LR ERAPUBER F-ACHEFFHXHCR. EARERBRK, TTAR

M., HETFTEERAHXGHLFERF, AAMKTETEME, FUESRXERAR
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MIC5.6 # 85 Tscarchl KBS ¥2. i H B vk MR ML CBR bR B VR AL B A0 X
PERA —4rhZ, EBNERBBRER. HUAPEEHRNCZLARTENS, &
REFETAERNBELCRF KRN RERERER, HEEEEE.

ERBFIEAL T ERGEHR: BEARECROIHCERATFA—IRE
F, BR-HEREEES ORI ES. BREEERETRGE, KE—HAR
B, FE—TERFRBEF N AR B SAFERENRENEREE T
Rouhtdest, RN ERATNECAFIRATEAEN NN, HaTEE TR
§ MBS X HRKT RIS AR, T & TR Rl E
BVAFHS, FEdRoRERE, 8. HRERBEIERITEL —RFSS¥0E
HAT AR RER, FUEIHAFFSIRKAR— TR,

RERT

LRGP AS N AR SER, REWEANEENE
W5 —FASEARE L L SNET. AUTXENEEFREELE KR LR L
RA-FESWYRAF TR,

2. BBy, XRTHREBME: AAICHFNTRNE, REESHETHEE
BEROHB:, R BN P ER B XS E R, BRI 3 e
ﬁﬁﬁ?l&ﬁﬂk%ﬁ%ﬁﬁ.%ﬁ?ﬂ&%ﬁﬁﬁﬁﬂﬁ#ﬁﬂﬂﬁ!ﬁ&
R, XRUKE T HE TN M. '

BErRa

EAR i i tine
. bina SORTED table searching rou
/+ TSEARCHZ.C (findgylst cccurrence of key in list pay

{include catdio.h>
wain()

{int x{2003 ¢ /% stores list to be sorted */ .
int total = 200, tablekey ,position,seed = 4132,73:
int Tsearchii):
waid ort()?

sranc{seed};
printf{®an array of rgndom-
for (§ = 0;3 < total;j++)

order integers to be gaarched:\n"):

ig (3 % 10 == 0}
rintf{"\n"} s .

x j? - raid(] g sp: /* pitch-classes 0= the scale */
printf{™yd L3S
printf("\n-——array now being scrted [ascendinq—order:———\n"):

QuikSert(x.0,total-1}:

tablekey = 2L; ) .
printf(x\nsearch irem will be the integer tdwn", tablekey) :
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position = Tsearchl(x,total,tableksy);
if {position == -1}
printf{"\nnot foundin":
elsa
printf(™\nid found at location % dv, tablekey,position) ;
printf("\n"};
} /% end of main +/
/* MIC 5,3 === == f
/* QuikSort() functien =,
vold guikSert({x,left, right]
int %[]1;
int left,right:
{
register int j,x,y,z:
J = laft:
k = right;
¥ = X[ (left + right]/7}:
do
{ . .
while (x[1] < ¥y && 1§ < right] Jj++:
while {y < x{x}] && kX > left) k-=-:
if (3 <= kj
{
z = x{j];
x{31 = x(x1;
X[k] = 2;
J++:
k—:
1

while (j <= k};:
it {left <= k)
QuikSort[x,left k};
e (i < right}
QuikSeort(x,j,right):

} /% end of QuikSort() functiom =/
it -
/* Tsearch2{) fFunction (binary SORTED table search returnsg

leecatrion of Xey */
int Tsearchl(x,total, key}
int x[],total,xey:
{

int hettom,mid, top:

bottom = 3; top = total-1:
while (keottom <= tep)
{
nid = (botton + top) 4 2;
if (key < x(mid])
top = mid-1;
else if {key > x[mid)i
bottom = mid+i;
alse
return mid;
}

return -1:
} /* end of Tsearchz(; fanction */
/* */
/* END OF TSEARCH2.C =/
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B EiTRH

TSEARCH2.EXE
an array of random-~order intecers to be searched:

10 42 45 6 22 23 27 15 12 O
36 5 45 15 47 35 46 22 36 40
24 11 14 7 48 19 28 34 29 11
11 46 20 315 21 24 31 34 8 11
G 131 17 44 22 21 46 34 21 44
44 1 42 11 15 6 34 37 40 23
49 & D 4 15 20 0 9 17 25

15 43 45 25 26 45 19 42 48 39
14 14 35 2 23 7 14 17 1 28

6 48 43 6§ 3¥ 43 47 42 9 43

13 20 21 33 34 11 16 46 16 13
47 25 49 5 27 29 35 37 26 35
1 23 27 47 49 2 45 30 30 43
13 10 48 43 13 ) 20 39 44 38
I 43 37 8 4% 27 47 0 21 21

34 23 45 10 37 11 9 8 45 22
45 44 35 I8 36 39 43 4 8 9

29 15 7 9 7 19 17 21 30 4

29 23 1 49 2% 10 33 5 15 8

36 31 22 27 29 26 B 43 24 36

~—-array now being sorted {ascending-order)---
ssarch item will be thae integer 21

21 found at location 80

R¥EE: Tsearchd.c

1. Quiksort() MICS.3
2. Teearch3() MICS5.8

Shat

AEEEREAE —EHFICRFFERDIFXHICR.

i

AMEEREG XHORAF, THTERRARERESR, HFARNELERE
HF BIFOFR, BERAATER T BIRCRE RPN WP T8,
ENESERT TR PRNEXAERTEHN —AAEFRERLARBTRE



I— 7o

fo B

KEREARBRE N R, Fin, —BRATETHHRARBNKIL T
R FON (LB E AR E N T RO G R BB KL F B R, RE
W, R — BB UL BN H— RPUE SO R ¥ R P A RS2

3

1. RE—BORFERTHZHEE:
a. W20 MM 18 76 HEFBRC S TAMEEVFA—RSIWA.
b. #—FIM 15 88 AUEREFA—B RS,
c. NMAEREERA L EHNAPHETKNE.

. EERHNERBER PR -HTIRE.
e. ¥HMVIBBELI—RITR.

2. RE—ENBFLIBERZES BRE PN —RABRRAE —BRE L F RN
IR, RN RS R R AR R A SRR L& R AT
EX, Infe CTB5.8 Frk.

[+

BriNR

/* TSEARCH3.C (SORTED table proximity search routine
returns subset around lst occurrence of

search key )*/

#include <stdio.h>
pain{)

{
int x{100]; /* stores list to be sorted =/

int total = 100,tablekey,swidth,seed = 1993,7};
void Tsearcha():
void QuikSort():

srand (seed) :
printf("an array of random-order integers to be searched:\n"}

for (j = 0:) < total;j++)

{
if (3 % 10 = o)
printf ("\n"}):
x[j] = rand() ¥ 200: /* pitch-classes of the scale */

printf("%d ",x[3i1):

}
printf("\narray now being sorted t{ascending-crderi\n");
QuikSort(x,0,total-1};

tablekey = 21;
swidth = §5:
printf{"\nsearch item will be the 1integer 3d\n", tablekey};
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Tsearch3 (x,total, tablexey, swidth):
1 /* end of main #/
I =MIC 5.1 *y
/* QuiksSort{) function #/
vold QuikSort(x,left,right)
int x[j:
int left,right;
|
regigter int 3, k,y,z:
j = left;
X = right;
Y = x[[left + right}/ 21;
do
{
whila (x{§] < ¥ && j < right}l j++;:
while (y < x[k] 4& X > left) k~--;
if (3 <= k)
{
z = x[jl:
x[1] = x[K];
x[k)] = z;
J++:
k--;
f
}
while [§ <= k):
if [lefr <= X)
Quiksortix,lefs kj;
if (3 < right}
QuiksSorc{x,j,right}:

} /* end of QuikSort() function #/

.

, L

J* Tsenrch3() function [(proximity search returns
a subset of the list on eithear side
of the search Xey ®/

void Tsearchi{x, total, key, subset}

int x[],total,key, subsat;



i‘”"‘

int bottom,tcp,j,.fl3g = 1

for (3 = 0;3 < metal:++3)
if (key <= %[j1}
i

flag = 0;
hreax;

)
it {flag }
j = tokal + 1;
Le (x[]] == key)}
top = j + subset;
else
top = j + subset - 1;
bottom = j - subset;
If (top > toral)
top = total;
if (bottom < 1]
bottom = 1;
for [j = bottom;] <= top;i++}
printf{ved ", xli1) -
} /* end of Tsearchl(, furnction */
A * ==
/% END OF TSEARCH1.C */

=== :-:;-———-——1—'}!
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TSEARCHI .EXE
an array of randem-order integers to be searched:

53 87 34 46 84 1QL 10 19 77 177

156 84 58 130 96 134 138 47 32 Bl
197 107 80 7 27 192 79 1£7 154 55
171 8 162 14 120 128 117 186 24 192
187 151 143 :40 10D 38 156 %5 169 86
130 14 147 71 159 37 € 138 83 151
173 164 164 25 158 60 31 142 151 74
106 40 10 91 137 158 174 27 143 52
.91 82 119 42 24 121 154 131 38 €2
154 109 28& 21 142 48 133 34 128 166
array now being sorted (ascending-order)

search item will be the integer 21
10 13 14 14 16 21 24 24 27 27 3Q



FARE A/ Kt

Wb AN M SR et F I ZER T ARSI E FER oA
55 EEBLNFEMKLRD, LA, REPHMNFER FRRX ) FAaKE

1. Poem.c(BCED

2. Phonec(i&7

3. Txtparse.c(B )

4. DriveLo(B) -

Wi A R BRI S BB E TR X0 wextlibe b, H KR A R
REEE BEinclude “lextlib.e MDA, RO textlibe X HAASBNBEPXHP, A&N
FRER, R OMESTA AT X H

/* text.h (definitions for text processing}

J* ¥include "textlib.c* (add this line for automatic inclusion %/
/% of all text-processing functions) +/

f§incinde <stdic.h>

finclude <ctype.h>

#include <alloc.hi>

#include "randmain.c"

#define MAXDATA 100

Jdefine MAXVOCAB 100

jdefine MASMORDSIZIE 80

jdefine TRUE 1

idefine FALSE -1

static char vowels(6] = {“AEIOUY};

static char punctuation[10] = {®.,z:7L=/7%});

char *phones[MAXVOCAR];

.char =dipth[MAXVOCAB]:

char swords[MAXVOCABR);

char sverbs[MAXVOCAR];

char *adjectives[MAXVOZTAB];

char *nouns{MAXVOCAE]:

char *articles[j] = [Ila", nehen, "an"}:

int wot = 0O¢

int dip = 0;

int ph = 0; /* size of arrays */

int vbet = 05

int agdet = 0:

int nct = 0;

int act = 3;

/1t*t**t*******ti::titia****rttt&**itttit*;ﬁ

E¥B: Poem.c

1. GetVocab() MIC.6.%
2. assign{) MIC.6.2
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3. MakePoem() MIC.6.4
4. VocabSSummary(} MIC.63
5. SeiectWorld(} MIC&.5

Thie
I,
R

ARFARBICEPENFENRE, FRBEASEMNL—K B, KSR
MakePoem BRI B3R S FEW R F. 7RO 80X MakePoem A B A BT A%
AT F R R R

POEM.C B st FaCHE 6] F RO LS WABI ML RE, CRBEAAR
B, MEHSRSHAR. 5. FRARNEAENE—R, @Rar8gELigl. »7TH
BRiX AR gl WUAREWAFHATERE. 2. SiEfA AN RRIE T AL a
HAERATSIEY X HREE. SHAR. ERMTE R AEFRRAL ML R

et BB SRR, HAHE X
WERT

WA — BRI
1. 3o B e R T 1]
2 BRI LREARE SRR, BN RARREE RN OFAE XK

BEER .
3. R fE BT BI A TR B AR, HFRBEEME TR, Y. REN

X, BENE— RO E R,
4. BB ERMFHRTE.

EFEL

FOEM.C

g¢include <stdio.h>

$include "fgetword.c"

{4incliude "text.h"

int GetVocab(FILE *fp, char »part[])];
void MakePoenm(FILE *Ip}!

void VocabSummary{void):

main{)

{
FILE *£p:
extern char *adjectives(]:
fp = fopen(“adj.dat™, #rwj;
adct = GetVocad({fp, adjectives):
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fclase(fp) :

fp = fopen({"wverbs.dat", “r"):
vbot = SetVocab(fp, verbs):
feclose(fp) ¢

fp = fopen({"nouns.dat", "r7):
nct = GetVgocab(fp, nouns):
felose(fp)

VocabSumnary () ;

fp = fopen{"poen.dat", "“w"};
MakePoem{fp) ;

felosae(fp);

/***t***tii***tf**t*t**t**titittitttitttt***t***tt***t/
GetVocab(fp, part)

FILE +fp:

chay #*partj:

int 3 = 0:

while(!fecof(£fp})
. J = assign(fp, part, j):

return{i};

/**********i*****ti*i***it!tttt*t*iti*i***it*tiiit*tit**t*****i/
assign{fp, part, position)

FILE +fp:

char *part[]:

int position:

char sstring;

string = (char *) malloc{MAXWORDSIZIE]:
fgetword{string, MAXWORDSIZZ, fp}:
if(lisgspace(string{0]}]
part geosition++] = string;
returh(position];
}

/**t**t*i*ii****ttit***i**w*itt*iiti*t*1:*&*************!**t**t/
void VocabSumpmary()

int 3

printf{v\nVocabulary:\n"):
for(j = @; j < nct: j++)
printf("ncuns i3d = is\n", i, nouns(j]):
for{j = 0; § < adect; j+-)
printf(Tac¢jectives td = is\n", j, adjectives(j)):
for(j = @; j < vberi j+r)
printf("verkts ¥d = %s\n", j, verbs{]]);
for(j = 0: j < 3: J++)
printf{"articles %d = %s\n¥, j, articles{jl}:

’*********i*I*ﬁ**it*il*t**i*t**iiIt*liiﬂt*i*iiit**it*iﬁ!***ﬁ***l
H
. . vy e i
void MakePoem(fp) e rhg
FILE *fp: Lavidoe be

BaVILsls DR

int j, num, hownmany, prt.seed:

- b EmavidTce il
.= b opovizoorls
L o= 2 mevidnsihs
STHUSE v D euvidusibe
19T = ¢ aaviite bl
anitnina = F egvijzﬂ;b5207
—80% -



Printf(®\rhow mary lires da you want?yc") -
howmany = getnum(}; )
printf{*\nWrite to file?
Pre = getnumy) r
randomize(};

fox(j

(1) = yes\t"};

0; j < nowmany: )-+}

{
SelectWord{fp, articles, 3, prt):
SelectWord(fp, adjectives, adct, prt):
SelectWord{fp, nouns, nct. prt):

SejpctWord{fp, verbs, vbct, prt):
SelectWord{fp, articles, 3, prt):
SelectWord{fp, adjeutives, adct, pre;;
SelectwWord{ip, ncutds, nct, proil:

printfrinhy:
i1f{prs == 1)

Eprincfifp,
}

n.\!.rl-‘ :

{’**“ii*‘i*i****it*t“ii‘******ittil’tt***ii IS A RN EIESRARESEERRES S ¥
SelectWord(fp, part, <t, flag)

FILE *fp:

char *partf]:

int er, flag:

int num: .
num = irand(0, ct - 1}/ *
printf("%s ", partinup }:

iffflag == 1)
fprincf{fp, "3¥s ™. parti{numl):

/*tti*tirﬁi**ttt**ttt*fifitna*ttttat**tti LRI REES RS FENSRE X 2R BN
!
ArEiTRM

POEM . EXE

vocabulary:

nouns ¢ = tiing
Nouns Look
nouns conputer
nouns desk
nouns sky
nouns acean
Rouns floor
nouns ceiling
nouns gLLk
nouns = boy
nouns 10 = Lioee
npouns 11 = cat
nouns 12 = table
pouns 13 = car
pouns 14 = ball

gnE e dly

"IN TR

adtectives
adjectives

adiectives

adjectives
adjectives
adjectives
adjectives
adjectives
adiectives
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G = blu=

winc-swapt
short

long

fat

skinny
azure
pretry
handscmne

a8 B &4 4 W
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adrectives 9 = fast

verbs C = insert

verhs 1 = show

verbs 2 = licks

verns 31 = flicgk

verhs 4 = walk

verhs 5 = talk

werks 6 = run

verbs T = jcts

verhs 8 = asked

verhs 9§ = wrota

verhs 10 = axecuted

articles 0 = a

articles 1 = the

articles 2 = an

How many lines do you wart? 5
Write to file? (1) = yes 2

the blue computer show the pretty thing
the handsome bock run a wind-swept sky

a blue table licks a pretty ball
the blue ocean acrks a short floor
the azure floor talk the long ball

B Phone.c
L

1. chop() MIC 6.35
2. SoundSummary() MIC 6.29
3. MakeText() MIC 6.32
4, gcthonews() MIC 6.38
5. isvower() MIC 6.36
6. getdipthws MIC 6.37
7. ExtracWord() MIC 6.39

ohE
R 1

2>

AT A sidin” R B IKEE N - 1), R EIEN FHRET. EHEN
BUBILE . WEE, HHEEAEL R EE phonesFl dipta]]ld. MakeText()iR ¥
W T R SR 0T SN LR D R BT R R, A ST
PR S R B Nt T R R

ST



1LY REAERER S AELARE. MEREBARNERFLONEN %
iy N

2. W AIGREHTEXTPARSECHMMPCH AT, XM, Fa . WH.

BAFRA

PHONE.C
tinclude "“text. hv
$include "fgatline.c" /% MICSP_1%.0 */
main()
{
int 3, k, howmany:
char string{80];
FILE *Ip;

fp = fopen("junk.txt", "w"};
printf("\nInclude newline? {l) yes\t"):
3 = getnum():
printf("\nHow many lines?\t™):
howmany = getnum(j};
forfk = 0; k < howmany; k++)

i
printf(*Input string:\t®}:
1€{j == 1)

fgetl.nef{stdin, string, B0}
else

gets(string}:
puts(stringj ;
chep{string] ;

]
SoundSummary{}:

MakeText{<p);
fclese{fp);
} /% and of main »/
/i'==
crop(string)
char stringf{j:
I

MIC 6'35 m=sc=x=ssszs==r/

ins pesition = 2:

while(positicon < strlen(string))

if{isvowel{string[positisn)) == FALSE)
position = getphonews(stripng, positien):
else if{isvowel [string[posit.cn)) == TRUE)
pos:tion = getdipthws(string, position}:
elsa
positicn++:
}
'
s MIC 6,29 s=====csaa=szet)
SoundSunmary ()
int 47

printf("\nSounds\n"} ;
for{j = 0; j < ph; j++)
printf("shones $4 = %s\n", j, phones[]j});
printf("%d phonesi\n™, ph};
for{j = 0: j < dip; J++)

—210—



] printf{"dipthongs ¥d = ¥s\n", j, dipth ;
} printf{"td dipthongs\n®, dip): 7 PERLIL}
i MIZ 6.32 mzossaaseRTzest
MakeText (fp)
FILE «fIp;
{

int j, num, howmany, prt:

printf(*\nHow many words do you want?yk®);
howmany = getnum{) :

print£{"\nWrite to file? (1) = yes\L"j:
prt = getnum();

for(j = 0; Jj < howmany; j++)

{
num = frand{H, ph - 1}:
printf(*1s*. phonasfmp]}
if(pret w= 1)

fprintf(£fp, "%s", phones{num]);
num =~ krand([D, dip -~ 1}:
printf("ys”, dipth[num]));
{2(prt == 1}

fprintf{fy, "ts", dipth{num]):
I

}~ MIZ 6.36 = = */
isvowel(ch)

<har ch:

int 3;

forfj = 0; 3 < 5 J++) ]
if (toupper(ch) == vowels{]])
return{TRUE) ;
return (FALSE) ;

} -

] MIC &.37 =--==3===t=n=ﬂ*/
getdipthws(string, position} /* keep the spaces */
char string(}i:;
int position;
(
char *vetr;:
int 4 = 0;
vstr = (char *) DaLIocr(an): o ‘
uhile(isvouel(str:nq{pus;?:cn;] == TRLE)
vatp({i++] = string{pcsition«—i:
vatr{j] = "\¢':
ifistrlen{vstry > &} ) .
diptﬁ[dip++] = wstr: ' /* dip is global counter */
return{position);
}
/* MIC 6.38 >/

getphonews{string; pesition)
char string(]:
int position;

char *cstr;
int j = G;
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cstr = {char *) malloc(&0}:
whnile(isvowe) Istring(position}) == FALSE]

{
cstr(j++] = string{positiont++;;
if(ispuncticstr(j - 134}
cstri{j++] = ' *;

T

}
cstr(j] = *N\NOY;
if(strlenf{cstir] > J)
phones({ph++] = cstr; /* pn is glokal counter */
returnfposition);

}
- NIC 5.33 ======c=sz====k/

ExtractWora(string, position}

char string{l:
ine position:

int 3 = @;
char #*word:

wvord = (char *) malloc(80);
vhila({!isspaca[string[position])}
word[§++) = stringf{pesition++];

wordij-+; = n\or:
words({wct++] = word:
return{pasition};

!

/ * SE=== “-:-t“_—i/

EFE1TXH

o PO

i E -

Lk

Include pewline? (i) ves 1
How aary lines?® )

Input string

four score and seven years age

Sounds

phones 0 = ¢ -~
phones 1 = r ac -
phones 2 = r .

phones 1 = s

phones 4 = nd s L



phones
phanes
phones
phones
phones

== - T

k0 o& W
H
W

10 phonas
dipthongs J
dipthongs 1
dipthongs 2
dipthengs 3
dipthongs 4
dipthongs 5
-1
7
8
S

Q
=]

dipthongs
dipthongs
dipthongs
92 dipthong

QRGOS NG

How many words do you want?

Write to file? (1} = yes

2

n veron yavagend ser sccrerou ou

efond sera

ar scevend so

ar scou

an yearan you

ors ovogars and sa

100

en yeafaveafe ovo en yefen Yearours £n yan yegor scoveveafears

a erc enfd sean yon yend ser scen yond sorea and segou

aveva agors sage A
efouva

ond safouyr sSCOU ersd arer Scarearago

eareavou

ora

]

afa egou ouva

; ﬁﬁﬁ; Txtparse.c

copytxi( )
PutTotals( ]

Puirhythml )
PutConsonanis( )
PutFuncwaaticn,
PutVowuls(
ranspose( |
PutCharSummazy( )
PutDatat )

10. gettrans()

11. getstring( )

12. getarray(}

13. showarray( }

14. Zero()

i15. PurScore! )

16. numvowel( |

17. numpunctuanon| )

© = C U

MIC 6.6

MIC 6.7

MIC 6.5

MIC 6.9

MIC 8 10
VIO G D
MiC 6,12
MIC 6.13
MIC 6.14
MIC 6.15
MIC 6.16
MIC 6:17
MIC 6.18
MIC 8.19
MIC 6.20
MIC 5.21
MIC 6.22
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18. numconsonants{ } MIC 6.23

19. WhichVowels{ ) MIC .25

20. WhichPunctuation(] MIC 6.26

21. WhichConsonants() MIC §.27

22. hasvowel( ) MIC 6.28
22 ]

XBFRATEAKAXHE. BEFITFRIXHE: —XHRTEESE. B—X8%N
S SRR, W SRR —1TKE, TR BT R — ASCIT K
WXHHARTRE -ERFNIBESEME, 0 eFERE). RATH). ARENFR). VOER.
THMF. FTRE—BRETFERNES:

P CH4 D4 F4 A4 EF4 FHHERE BTENENE

R 1 8 8 1 1 B eFR L2 LR H

A 100 50 50 100 100 LIEA#HEREFNE

V 40 80 80 40 40 LEAHERRAER

T 12 43 2 55 73 LDEBKASKRFAFEEERTE

MEMT
BECRF, RIS R S W meI e, IO B I ERE W,

g ]

TATPARSE.C

#incluge "textlib.c”

#include "“getfnam.c”

finclude "array.c”

$inzlude "synclavi.c®

¥include "fgetline.c”

int wordent, lowordent, gleobaltrans:

FILE *imput;

FILZ *output;

FILE *scorey

FILE *getfnanl}: ,
/i***iti***i**iiitiit**iii*t**ii**itti tii**iltii*t***iit*il**ii}
main(}

{

int j, k, size, numv, numc, nump, trans, ask, maX, min,
datarray{3g¢};

int punctarray[80], carrav(80C]. varray (B0}, slen, usepunct;

char skring[a0];

input = getfnam{"input text",6"r™};
qutput = gatfpam(™output data”, "w"}:
scare = getfnam{"Script scora","w"};
globaltrans = trans = wordent = 0
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trans = gettransi):
printf{"\nTransposition factor = ¥d\n™, trans):
printf{"\nKeep the punctuation? {1) = yes ");
scanf("¥d", iusepunct}:
if {usepunct != 1)
usepunct. = FALSE:
copytxt(input, output, TRUE); /* echo text #*y
copytxt({input, score FALSE);
fprintf(scare, "\nNotelist using R l-1\n"):
do ¢
Inwordent = 0:
Zera(datarray):
getstring(string):;
slen = strlen(string):
size = getarray(string, slen, datarray, usepunct);:
if[size != 0}
!
showarray (datarray, size):
max = getmax{datarray, size):
min = getmin{datarray, size):;
printf{"\nMax = #¢ Min = id\n"“, pax, min):
fprintf{output, ™\ nMax = %d Min = ¥d\n", max, min};
if({globaltrans == FALSE)
{
trans = 0 - min;
transpose(dataryray, size, trans]:
fprintfoutput, "\nData normalized to &, rhythm to I\a"}:
fprintf{score, "\n/* Data normalized to ¢, rhythm te LI */\n"):
fprintfistdout, *\n/* Data normalized to U, rhythm to [ +/\n"}):

PutData(datarray, size, string);

eise
!
transposef{datarray, size, trans);’ .
fprintI{stdeut, »\rnbData transposaed 3d\a", -trans);
fprimtI(output, *\nData transposed %d\a", trans);
fprintf(scera, "\nData trarsposed ¥d\n%, trans) :
PutData{datarray, size, string);
!
numv = nunvowel (string);
nume = nunconsonants(string);
nump = numpunctuaktion(string);
PutCharsummary({rumv, numc, nNU@p):
PutVowels(varray, numv, trans, string):
PutConsonarts{carray, nume, trans, stringj:
PutPunctuation!{punctarray, nump, trans, usepunct, string);

]
PutTeotalstwordent, -lnwordent};
) while (!feofiinput)):

fcleose(input! |
feclese (ocutput)
feclose(score] !

/**t**tt****iitit**t******i*ii ntti*tiiiii***t**iiit*i****t**iti/
copytxt(fpi, fpo, echo;

FILE #*fpi, #fpc:

int echo;

char string{s0’:

ifrecho



}

printf("\noriginal complete text:\n"):
gprtntrftpa, "\n/+* Original complete text:\n");
o
fgetline(fpi, string, go0):
if {echo)
puts(string):
fputs(string, fpo):
} while {!feof(fpi)):
fprintf{fpo, "\n*/\n");
rewind{fpi);
]

/’*lf&ittfl*t!*i*****ﬁ***tii!t**it*tltti*’**********#t**t**if*%/

FutTotals(wordent, lnwordent)
. int wordent, lnwordcnt;

Erintf ("\nThere are 1id words teotal\n", wordent);

Printf{™There are id words in this line\n\n", lnwordcnt);:

printf( * LY 15 Th

fprintf{ontput, “\nThere are td words total\n®, wordcnt);

fprincf{output, "There are %d words im this lineynyn®",
Inwordcnt) ;

fprintf{output, " LY M

/“‘i*i.*ﬁ*i*ii***i*l*tii*iili*ﬂti*t*i*it***iiiiiiitiﬁ‘*‘iti***!
Putrhythmirp, darray, size)

FILE *fp;
int darray(}], size:

int i

for{j = 0; j < size; j++)
darray{3] += 1:
Fseriptarray{fp, darray, 'R', size): .

FEES AL L) Y L2 PSSR SSRA SRR TR RS R0 A0 QL)) *t**t**fitt***t*i/

PutConscnants[carray, numc, Lrans, string)

iwt carray([], hums, trans;
char string(}:

printf("\nThe consonants are:\nh"}: _

fprintf (output, "\nThe consonants are:\n"j;
fprintf(score, "\n/+ The consonants are: */\n"}; .
WhichConsonants(output, string, carray, trans):
Scriptarray(carray, 'F', numg);

FscriptArray(score, carray, "P’, numc):
Putrhythm(score, carray, nhumnc):

;i;l*‘**t**i*-*ti L rE X LS LR i*t‘l**n*tQtiii*i***ii‘**ﬁli**ﬁ*****t/
PutPunctuation(punctarray, nump, trans, usepunct, string)

—2l6—

int punctarray(), nupp, trars, usepunct;
char string[];

if fusepunct)
érintf{“\nThe punctuaticns marks are:\n":;
fprintf(score, "\n/* The punctuation marks are: */\n%};
fprintf{cutput, “\nThe punctuation marks are: \n"}:
WhichPunctuationfoutput, string, punctarray, trans};
Scripthrray(punctarray, 'P', nump)!
FscripthArray(score, punctarray, 'F', nump):;
FutThythri{score, punctarray, nunp);
} -

alsa



4B 1=y

{
. printf ("\nThe punctuations marks are not usedi\ny\n*") ;
fpr}ntf{score, "\n/* The punctuation marks are not used */An\n"y;
fprintf{output, "\nThe punctuation marks are not used AN A% L

/*****tttti-i**it*t*****iitttt*nt*****intt*itit**tt******k**tt*/
PutVQHels(varray, numv, trans, string)

int varray[], numv, trans:

char string([]:

Brintf (" \nThe vowels are:\n¥}:
fprintf{output, "“\nThe vowels are:\n"):;
fprintf(score, “\n/* The vowels are: */\n");
WhichVowels{output, string, varray, trans):
Sériptarray(varray, ‘P', numv);
FscriptArray{score, varray, °'P', numv):
Putrhythr (score, varray, numv);

fit*iiﬂitiﬁ*ii*iitiiti***ttt*ttit*t**tﬁt*l!*iQi**ii***ii****tt*/
transpose {datarray, size, transj
int datarray(}, size, trans:

int k:

for(k = 9. K < size:r K++)
datarray_k! += trans;

/itti**t**ij*i*t*ttﬂlt**i’***itﬂii***t****tiilttti‘**ii*i*iitl*i[
PutCharSummary (numy, RUmRS, nwmp) ’
int numv, numc, nomp:
[ \
printf{"\nit has 1d vowels", numv):
printf{™\nit has 14 consonants™, numc):
printf("\nit has id punctuation™, nump);
forincf{sutput, "\nit has %d vowels" nunv):
fprincf (output, "\nit has ¥d coascrants®, numc);
fprintf{output, "\nit has 3d punctuation™, nunp):

tiiii**t*i***iittti**i**ii*tittfli*i***tt*iittiiitt*t**t*t:*!f
PutData{datarray, size, string)
int datarray{j, size;
char string(];

PutArray(datarray, size):

Fputarray [output, datarray, size);
Scriptirray(datarray, 'P', siZe);
PutScore(score, string, datarray, Size);

}

/t***ttt*t***t-wt:i*ti*t*u**twﬁ**tt-*n*t*‘ttinii*tittt*iittittt/

gettrans(}

{
int trans;
printf(*\nDo you wart a global transpesition value? (1} ves ");
scanf{"%d", &globaltrans);
iffglobaltrans = 1)

{

globhaltrans = FALSE:
return(0};
H
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if(globaltrans)
{
printf{™\nEnter transposition value for the array *):
scanf("¥d", &trans);

}

return{trans);

i*tii******i***ti****ii****iit**i***i*ti**i‘*tt*‘*tiitit*i*i*i/

getstring(string)
char string(]:

{ .

printf(*\nCurrant string:\n");

fprintf (output, "\nCurrent string:\n"):

fgetline(input, string, 80);

puts(string);

fputse (string, output):

printf(™"\nIt is %td characters leong (including spaces)”,

strlen{string} }:
fprintt(ocutput, .
»\nIt is %d characters long (including spaces)",

strlen(string) ):

)
/tttti**iti*ttiii*itttti*tttiiiiti**t*tittttti**i**ttttti*itttt/
getarray(string, slen, datarray, usepunct)

char string(];
int slen, datarray{], usepunct;

int k, size:

size = 0;
tor(k = 0; k < slen: k++)
(
iffstring[k] == T ' | string(k] == '\n'}

lnwordent++;
wordcnt++;

}
if{usepunct != FAISE)

{
if( isalpha(string(k]} || ispunct{string{k]} )
: datarray(size++] = string(k];
}
else
if{ isalpha(string(k]) )
datarray(size++] = string(k};

H
return(size);
}

/***ti*ii***ii*iittii***tti*t*ii****i**t*t*t***iii****itii*ii*i/
showarray,uatarray, siza)

int datarray{), size;
{

printf("\nThe string as integers:\n"}:
fprintf(output, "\nThe string as integars:\n*);
PutArray(datarray, size);
Fputarray (output, datarray, size):

}

/******i*iiiiiiitl*t*i********t*t*it*ii****iii**t*t*t****i*ti*i/

Zero{datarray)
int datarray(]:
{

int 3;
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or(j = 0; j < 80; j++)
datarrayij] = 0;
}***ti*ﬂ****iﬂt*i*i**ﬁiIﬂ*hil**i**ﬁntiti*iiiittt**!ti**ttttii-if
PutScore (fp, string, datarray, size!
FILE *fp;
char string(}:;
int datarray[], size:

fprintf(fp, "\n\n/* Taxt: \n");
forincf(fp, * ‘\nis\n", string);
fprintf(fp, " As pitch and rhythm\n*/\n"),
Fscriptarray{fp, datarray, 'P", size);
Putrhythm{fp, datarray, size);

/i.*Qtiit*t'*ii**iii’tiﬁi!**ﬁiii**t******!tlti!ﬁttt’**tiit!tijt/

nanvowel (string)
shayr string[]):
{

int i, k, numvowelsn:

nupvowels = 0

tor(j = 07 j < strlen(string); j+-)
for(k = 2 k < 5: X++}
if(toupper{string(jl} == vowels[k])
numvowels++;
return{numvowels) ;

/**t!**!*t**ﬂ****iiiiitti**lit*****iit**ﬁit***iii**iit**i*t*it*/
nunpunctuatisn{string)

char stringl):
{

int j, k, numpunct;

numpunct = 0;
for(j = 0; J ¢ strlem(string); j++)
for(k = 0; k < 10 k+=)}
if(string[j] == punctuatiaoni{k]}
numpunct++
return{numpunc:t}:

fﬁ****ﬂﬁi L3RI ELR R FE Y TS P Y L L] l*ii*ttlti/"
numconsonants (string)

char string(]l:
(

int 3, Xk, numconsonants, isvowel;

numconsonants = 0;
tor(j = 0; j < strlen(string}; j++)
{
isvowel = FALSE;
for(k = @; k < S5; k++)
if{teupper(string(j]) == vowels[K] ||
isalpha(string{i]) == 0}
isvowel = TRUE;
if(isvowel != THUE)
numconsonants++;

'

return{numconscnants) ;

/ii*t*ti**iti**ttittt-itti*ttt*f**wttt**ti*i**ttt*ti *tttr*att**{
WhichVowels[fp, string, disarray, trans)
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FPILE #fp; “
<char string(]:
int disarray[), trans;

int j, k, m;

m = 0;
for{i = 0; ] « strien(string}; j++)
for{k = 05 k < 5; k++}
if(toupper(string[j]l) == vowels(k]}
(

printf{"tc "%, ,string[j]}-
fprintf{fp, "%c "“.string[jl};:
disarray(m++] = string[j] + trans:
]

/**i*i**i*it*ii*‘i*i*‘***i“t‘iiii*iii*t*****fi*****‘*it*itﬂtl*}
WhichPunctuation(fp, string, disarray, transj)

FILE *fp;

char string{i:

int disarray[), trans;

int j, Kk, ms

mew G
Lor{i = p; § < strleni{string): j++}
for{k = 0; Kk < 10; k++)
if(string{j] = punctuationik])

{

printf(*¥c " string(jj}s
fprintf{fp, ™%c *,string[j]1):
disarray(m++] = string{j] + trans;
}

/1it******ititi!itr**ii*****it*t*itttlii*i*t*tiii*ﬁit**l**iiﬁti/
WhichConsonants(fp, string, disarray, trans)

FILE +fn; !

char string(]:

int disarray{;, trans;

int j, k, m, isvowel;

m o= 0;
for(j = Q0; j < strlen(string); j++i

{
isvowel = FALSE;
for(k = 0; k < 5; k++)
if{touppar(string(j]] == vowels{k] ||
isalpha(string([j]} == g}
isvowel = TRUE;
if[isvowel |= TRUE)

{

printf("sc ¥,string{j1}:
Eprintf(fp, ™¥c ",string[j]}:
disarray[m++] = string(j] + trans:
}
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/Q***tt*iiiiiitiiit*ii*-ttttiﬂ ﬁ*iﬁta*t‘c.l#téit**Qixﬁ*:”*}#*’_!-&t—‘

hasvowel {string)
char string{]:

int j, k, isvowal;
tor;j = 0:; ] < strlen(string): j++)

isvowel = FALSE:
forf{k = Q; k < 5; k++)
if(toupper({string{j]) == wowels|k] |
isalpha(string{j]) == 0}
tavawal = TRUE:

if{isvowel == TRUE)
raturn(TRUE) ¢

)
raturn(FALSE)

}
/™ ENO OF TXTPARSE.C %/
/a. ﬁ‘/

ENFiEiTIH

TXTPARSE .EXE

Filenama for input text ? test.tx:

Filename for cutput data 7 junk

Filenape for Script score ? junk.sc

Do you want a“global transposition value? (1} ves 1
Enter transposition value for the array -45

Keap the punctuation? (1} = ves 1

Original complete texk:
So i went to a concert the other day.

They were playing a piece by you know who,
It waz the same old thing - bash bash bash
clang clang <lang

¢'mon baby give it to me.

Current string:
So i went to a concert the other day.
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it is 38 characters long {[including spaces)
The atring as integers:

g3 111 105 119 101 110 116 116 111 37 9% 111l 110 99 101 114
116 116 104 101 111 116 104 101 114 100 97 121 46

Max = 121 Min = 46

it has 11 wvowals

it has 17 consonants

it has 1 punctuation

The vowels ara:

nleoaocoeacsaa

F F5 B4 G3 S D4 FS G4 ¢¥ | F5 G4 Dfd

The conscnants are:

Synttecancrteththedy

F C#3 C#6 ES ARS  AS T4 ES F4 G#5 Ad5 A#S AM
F A#5 MA¥4 G5 FH2 Dl

The punctuations marks ara:
F CO

Thera are 5 words total
Thers ara 5 words in this line

Ccurrent string:
They were playing a plece by you Know who.

It is 43 characters leng (inciuding spacen]

The string as lntegers:
a4 104 101 121 119 101 114 101 112 108 97 121 10% lig¢ 103 97

11% 122 101 99 101 %8 121 121 111 117 107 110 11l 119 119 104
11

Max = 121 Min = 46 )

it has 13 vowaels

it has 20 coenseonants

it nas 1 punctuation .

The vowels are:

eeaediaieacuoon

’; ‘;i; G4 G4 D#4 B4 DI4d B4 G& G4 F5 B5 FS

The consonants are:

ThywrplyngpecbyyXnwuwh

P o3 A#d4 D46 C¥e G35 F45 DS 05 ES Ad F¥5 F4
P E4 D3€ D46 C25 ES C36 C46 Ad4a

The punctuations marks are:
P co

There are 18 words total
There are 9 words in this lire

- - - IR

Current string:
It was the same old thing - bash bash bash
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It is 43 characters long (including spaces)

The string as integers:

T3 116 119 97 115 116 104 101 115 97 109 101 11X 108 100 1lle,
104 105 11D 103 45 93 97 115 1C¢4 S8 97 115 104 98 97 115
104

Max = 119 Min = 45

it haz 10 wvowels

it has 22 consonankts

it has 1 punctuation

The vowels are:

Iasaeciaan

P Df2 D#4 G4 D4 G4 F5 B4 Di#4 D¥4 D#4

The consonante are:
twethsaldthngbshbsashbsh

P A#5 <C#8 AS A#S Ad4 A5 D#5 DS F#4 A¥S AN ES
P Ad E4 A5 Af4 Ed A5 afds E4 AS Ada

The punctuaticns marks are:

P R

There are 28 words total _
There ara 10 words in this line

Current string:i
clang clang clang

It is 18 characters leng (inzluding spaces)
The string as integers:
99 108 97 110 1¢3 99 08 97 110 103 499 LD 97 110 102

Max = 110 Min = 97

it has 3 vowels

it has 12 conscnants -
it hasa 0 punctuation

The vowals are:

Aaa

P Dié Di4  D#4

The consonhants are:

clngelngeclng

P F4 s ES Ad F4 DS ES A4 F4 DS ES Ad

The punctuations marks are:



There are 11 wcrds tota.
Tere are 3 words in this line

e T U ——

fcurrent strineg:
¢'mon baby cive it Yo me.

i o T — 0 .

It is 248 chbaracters long (including spaces)

The string as integers:
9% 239 109 111 110 98 97
111 109 10Lr 4§

Max = 121 Min = 39

it has 7 vowels

it has 11 conscnants

it has 2 punctuation

The vowels are:

oaieioe

P Fs D#4 B4 G4 B F&

Tne consonants are:
canbbygvitm
P F4 D#5 ES E4 E4 D6

The punctuations marks are:
r . .

P R Ca

Theru are 37 wards total
There are 6 words in this line

98 121 103 105 118 101 105 llé 1ls

G4

Ad c& A#5 A5 DiES

#{taxt c.1987 Rodney Waschka II. Used by permission|

N Drivele

1. WordSummary MIC 6.30
2. MakeDrivel() MIC 6.31
3. ChopWords() MIC 6.40
4, ExiracWorrd() MIC 6.39
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Thie

FERA BRI A r T RAHE

EERE

FRFBUVAKE M FELT, REHETETFIRRATHNUSRRTHE
B/, XS T R LB R, ) G,
I TR P WA R % B 6L BB 95 T IR,
2. $5% MakeDrivel F¥LIEFI P A7 MR R0 WG] b & — S 1 00 N o
3. B3t E AR T FH K Loopgen 10MIC 711 B FH ¥ Loopgen2OMEIC 720 Th8E, X
BEFKHEA GO FEM L. BEAREBELRWKEE —&N8EF R, W
CMEAENATE AR/ IR EN.

EERS

DRIVEL.C
{include “text.h"
tinclude "fgetline.c”
main()
{ int 3:
char string{80]}?
FILE #*fp:

printf("\nfilenane: "}
gets(string):

f£p = fopen(string, "r"}:

while(!{feaf(fp)]

l .
fgerline(fp, atring, 30);
puts{string);

ChopWords (string):

}
WordSumpary() :
felose(Zp)

tp = fopen("junk.txt", “wH);:
MakeDrivel (fp):
felose{fp):;
) .
L MIC 6,38 74
WordSummary ()

int i
for{l = 0; § < wet; j++)
printf ("ts\n", words[j]};
1 /* end of WordSummary() functicn +/
" NIC 6.31 === ==4/

MakeDrivel (£p)
FILE *fp;

int j, num, howmany, pre:
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printf("\nHow zany words do you wank?yt*);
howmany = getnum(}:
printf{"\n¥Write to file? (1) = yes\t"});
prt = getnum{);
randomize({) ;

for{j = 0: 3 < howmany; j++)

num = irand{{, wct - 1)/
printf{"%s ", wordsfnum’};
if{(3 ¥ 6} == 5)

printf ‘“\nu :_ :
ifiprt == 1

(

fprintf(fp, “%s », werds[num]);
if{{] % 6) == 5)

fprintf(fp, "\n"1:

}
h
} /% end of MakeDrivel{)} functiaon ¥y
* MIC 6,319 == =/

ExtractWord (string, peositien)
char string!]:
int position;

int } = 0;
char *word:

word = {char *) malloc(8Q);
while('isspace(string(positionl)}
word{j++] = string[position++j:
word[J+4+3 = *\D';
words{wct++] = word:
returnf{position):
} /* end of ExtractWerd{} Iunction */
It MIC 6.40 s/
ChopWords {string)
char string[]:

int position = oy
while(pasition < strlen(string)}

{
it ({isspace(string(position]}}

positiond+:
else

position = ExtractWord(string, posit.on);

}
1 /s* end of ChepWords(, function %/
/% END OF DRIVEL.C */

BAFEITEH
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Filename: test.txt

50 i went to a concert the other day.

They were playing a piece by you know who.
It was the same old thing - bash bash bash
clang clang clang

c'mon baby give it to me.

S0

i

went
to

a
concert
theé
other
day.
They
wera
playing
a

piece
by
you
know
who.
It
was
tha
sama
old
thing

bash
bash
bash
clang
clang
clang
c'mon
baby
give
it

to
“0

How many words do you want? 10r
Write to file? (1) = yes 2
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piece was clang who. i piece

the by day. They piece who.

was piece clang clang were other
a to to clang a me.

thing It thing concert know same
me. a piece - it bash

the who. same it bash to

piece the They bash playing me.
bash - to bash the the

a a bash ~ know clang

went went They bash give it
thing to same the know to

clang who. day. the It old

old the who. the you thing

clang clang the clang They -
thing thing bash They It a

So baby you baby

]



FtE (ERE

B5¥: Loopgenl() MICT.1
That

LRLARF I XK F R R BT E RN ST,
ph 2

FEYCEA T HERHIHAR T AEHABRELNRFENWE, CEXTHAKEN
T M B0 WK B B AUES. N EREFERTA P, WA BRI,
/e BN B AWM BN, M F R A4, MBI KRIEFF AT
FEEWH BMAXEEAS. TR Startoum REFFRBBRRMOKE, TR fator M2
HHREEAERES NN X8 6 HRRMA. KK period BRFIT A EABT
—RMEF. REPHE-AERHNEE AR R REARN FAREHERF.

MEAR

WE—BRFN A Loopgen]l REEEH FHITHR:

1. i — BV EF. H 12 FF RN ERN,

2. BIEL % AR FF A E R BRI TR

3. RARBINF SRR L RE S — R ANRRI A, BRSOk a1 mE.

4. BB UBEBBENSRALT TR, REMLEREEFR LTS LSS0
H-iEEHEfTIZR,

EFES

/% LOOPGEN1.C { additive/subtractive loop alterationsg) »/
#include <stdie.h>

main{)

{

int num({157];

int j;

int pericd = 2 /*alter loop every other iterations/

int factor = 1; /* alter loop by group of thriée elements+*/
int startnum = 15; /* sequence nucleus */

int notes = 15; /*number of values in original segquencexr/
int many = 10; /*number of loop copies to generater/

int mode = 0; /*toggle subtractive modaw/

void Loopgeni():
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printf{»a array of ascending integers\n"};
for (j = 0;4 < notes;j++)

mmfi} = 3 + 1f

printe("yd ", na=af{j]):

}

/* call loop generator in subtractive mode 4/
Loopgen] {num,period, factor, startnun, notes,many, node) ;

node = }1; /* toggle additive mode #+/
startnue = 1; /* saguence nucleus v/
factor = 4; /* change elements factor */

/* call loop generztor in additive mode */
Loepgen)] {num,period, factor, startnum, notes, nany, node) ;

} /* end of main =/

i* MICc 7.1 et/

/* Loopgenl() functionm (generates a given number of copies
of an input sequence while processing it in

one of two length-altering modas: additivae,
or subtractive &/

veid Loopgenl{num,paried, factor,startnum,notes,nany,mode)
int num(],paried, factor,startnum, notes,many, noce;

int alter: /* stores currant sequence length #/
int incr = factor;/* stores # of slemants to add/schtract/
int iter = period:/* counts cycles, controls loop-lengthe/

int copies; S* loop index *;
int dup: /% loop index 2/
if (modae)

(

alter = startpun:

printf{"\nadditive node locp processing\n"}:
}

( else
alter = notes: . ..
printf("\nsubtractive mode loop processing\n )i

for (copies = D;copies < many;copies+r)

if [copies »>= jter)

{

if (mode} )
alter = startnum + inecr;

else . ,
zlter = notes - incr;

if (alter > notes)

alter = notes;

}
for (dup = 0:dup < alter;dupt++)
printf("td ",num(dupj);

printf{®"\n"):
if (copies == many}
’ break:
if (copies < iter)
continue;



incr +#= factor:
iter += period:

}
1 /* end of Loopgenl{) function %/

/% END OF LOOPGEN1.C %/
AFEITRN

LOOPGENL.EXE

a array of ascending integers
122324567 &9 10 11 12 13 14 18
subtractive mode loop procassing

2345678509 20111213 14 15
2345678510 1112 13 14 15
234567&0595 1011312
231456738959 31212
234567859

231456729

23456

23456

2 3

22

ditive mode loop processing

alabatataladababolal B ol ol ol ol kol ol

23145

23145

234556789

23456785

234%6789 1011 12]),
2345678910 1112 13
23456789 1011 12 13 14 15
23456789 101112 13 12 i3

BM: Loopgen2() MIC7.2
THE

¥ — 8RB A T RECILIR TR, it AOPRFT Ly L PR,

iEn

ZRMATFHANFRESHR, CER— S0 E BN 7T K E TN 28 i)
RIEEY, RPN M — E R ARE, SHERNT: R many—¥EFRHF
HFRENKE. TR factor—SAFF R IL KRB HEARLHEFTERNER, R
reverse— 3§ 8 i B AL 96 35 TR R IE HEF A B (-

LA NPN T METHARH B T RT0T M Rl R, B Rm—
82 R(R MIC7.] 4249 Loopgenl FROF LM F A RANMTMAE, M, mREHR
H—K—B RS ERNAHSHE AN EAATTHNR. RTERLARMERESHK.
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R, RSBV RER— KRN TR, RN S B S — KR
BT REMSE, ERERP OB emp(2 5 LR B xH ).

MEHT

RNE—RXEARFNA Loopgen2() XM LA T Z)PA: A

1. RAFERFARARHEWERNE.

2. RAFAPHE—BRRENETNHTR. PH REFAOFREESICET R
EX.

3. F— X NN R AR TR LR,

g L

/* LOOPGEN2.C (Loop-element rotation function} */
$include <stdio.h>

main{)

‘int x{16]; /* stores loops */
int 3: /* loop index %/
int numvals=15; /* seguence total */ |
int factor=6; /% number of values to shift */
int many=6; /* number of loops to return &/
int reverse=1; /* toggles reverse order shift #/

void Loopgen2(}:

printf({"original integer sequence:\n\n"):
for (j = 1;j <= numvals;j++)

{

(31 = j; .

printf("%d ",x(1]);

1
printf("\a\ntd %5 %d %s ¥s",many,"copies, with", factor,
*values shifted \n{reverse order)",
"during each cycle:\n\n"}: -

Loopgen2 (x, nunvals, factor,many, reverse} ;

} /* end of main */

I MIC 7.2 === */ .

/* Loopgen2{} function (shifts a specific number of values
from the end of a sequence to the beginning
while generating a given number of loop copies;
shifted values can be placed in retrograde.)#/

void Loopgen2(x, numvals, factor,many,reversea)
int x{],pumvals, factor,many,reverse;
{
int temp{1l6]:/* stores values to be shifted; i{ must be
the same size as main routine array x[]).*/
int copies; /* loop index */
int-hold; /* loop index, pointer to array temp([] */
int group: /* loop index */
int shift; /* loop index, pointer to array x[] */
int replace; /* loop index, pointer to array x[] */
int currleop;/* loop index, pointer to arxay X(] %/
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[

for [copies = l;copies <= many rcopiestt)

[

for (hold = 0;hold < factor;hold++)
tempfhold + 1] = x(numvals - held];

for [(group = l:group <= factolr:group++)

for (shift = numvals:shift >= 1;:;shift--)
x{shift] = x[shift ~ 171;
}
for (replace = l:replace <= factor;replace++)
. if (reverse}
xX{replace] = temp{replace]:;
else
x{replace] = temp{factor + 1 - replacej;
for (currleocp = l;currloop <= numvals:currloop++)
printf("¥d ",x{currloopl):
printf{™\n\n";:

}
) /* end of Loopgen2{) function */
. */

/
/* END OF LOOPGEN2.C %/

T

AriEtTRM

LOOPGENZ .EXE
original integer sequence:
1234567491011 12 13 i4 15

6 copies, with 6 values shifted .
{reverse ordar) during each cycle:

15 14 13 12 11 101 2 3 4 56 78 9
9 B7 65 4 15 14 13 12 11 101 2 3
3211011 12 929 87 6 5 4 15 14 13
13 14 154 56 32110 11 129 B 7
789 12111013 1415456321

1236547891211 10 13 14 1S

F#¥E: Primopa.c

1. Primintv) MIC7.3
2. Primnum() MIC7.4

Thee

A RA A
1. FER— R R RS I S BT
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2. FRELL R BRI AP 2 (6] 1R) DR
BN

WP PrimintvOM A B Primoum(OAAIHEE MM LT FEREFI0 — KA
MHCHENRT RSB, MR, MHEARE XDP, BFBH Priminty £ — KRS
IRRGIEM, SREARE Y0 .

AR, S RRGERNRG TN, 75 L NI B2 R RS A
ENENR AN IREPRSETE, BN, ROTESHNE ST ERNT
WG BCER AT, — KPR R B B I RO, ¥4 IR L %
FHRARBN T —HEENR I F B R,

MERT

1. SRR LS A F W YT I T A — R R
Fl:  1-300,300—600,600-900,900—1200,1200—1500, 174Kl I I (972 LN
%,

2 ME-RTERTLX TN
s. RFAFRATR low AUER high #9§.

b A RN SE B 96 S ) O B A R A S BRI A FHEARE .
c. ke TRERRE.

BERe

/* PRIMOPS.C (prime number operations)*/
#include <stdic. h»

jinclude <math.h>

main()

(int X[1000]; /+ list of prime numbers */

int y[10D0}; /* list of numeric intervals between primes »/
int j; /% loop index =/

int low = 1; /4% smallest ihteger within test range +/

int high = 1000; /* lLargest integer within teast range */
int pent: /* prime number counter, pointer to x[],y{] */
int Primintvi(): .

printf{"prine nunbers within rangs &d to ¥d :\n", low high};
pent = Primintv(x,y, low, high): :
for (j = 0:j < pent;j++)
{
if (7 % 10 == Q)
printf{™\n");
printf("%d ", x(j));

printf("\n\nnuneric intervais betwesn primes:\n"):
for {j = 0;] < pent - 1:3++}
{
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if (3 ¥ 10 == 0)
printf{m\n*);
printf(*¥d ".y({j]!-
}
printf(M\ni\nynery;

} /* &nd of main */
* MIC 7.3 e/
/* Primintv({} function (creates an array of primes and

and an array 9f numeric intervals separating
the primes =/

int Primintv(x,y,low high)
int x[],¥{1.low, high;
{

int pecnt = 9; /* prime number counter */

int num; /* number ta be tested For prime */
int prim; J* flag indicating a prime number */
int Primmum();

for (num = low;num <= high;nump+=)
{
prim = Primnum(num}.
if (prim !'= 1}
continue;
x(pcnt} = num;
if {pecnt > 0)
yipont = 1] = x{pcht} - x{pcnt - 1);
pecnt = 1;

}
return{pent};
1 /* end of Primintv() function */
* MIC 7.2 = */ .
J* Primnum()} function {locatesz and returns prime numbers
from a stream of ascending integers+/

int Primnum(hnusm)
int nuam;

(

int prim = 1; 7+ prime number flag */

int divisor:; s+ loop index, divisor for prime test 4/
int limit; /* prime kest limit */

float sqrti(}:

limit = sgrt(num * 1.0):

for (divisor = 2;diviscr <= limit;divisor++)

if {rum % divisor == (] '
{
prim = G:
break;
}
return(prinj ;
y /* end of Primpum;} functicn #/
{i‘ === ==i/’

/* END OF PRIMOFS.C */

B EITIH

PRIMOPS.EXE

prime npumbers within range 1 o 100D :
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L 235 7% 11

23 31 37
71 73 73
113 127
173 179
229 231
281 283
349 2353
409 419
463 467
541 547
601 607
659 661
732 739
809 811
863 877
941 947

numeric

-8

G:NO\NG\O\&}-’&N&G\I—‘NMH
(=]

31

33
132
181
239
293
353
421
479
557
613
673
743
821
881
953

intervals

0
6 4 212 10 2
i 468 10 8
4 86484 14 10
10 2 4 210 14 4 2

4 2 42048 108
6 14 4 6 6 8 6

M. TraNtabl()

TheE

AR ADEFELREN - L PRBKE R PNEFHIUY.

it

B—A T SE RN S TR, FRFAFSD, YFFEERETHERNRA
FR, HEW—RKEEHX., SFNARRTETEE POFA, SIENE TRk
A, BRI RAP INPUT 548 A.

LTHHUMERERLR SEPE--FPREBZMER 110, WH, BERPHN
WATHBRA B L HMFEFER. M, XTI PP F FEECHFRNREREY
0.0, Ml FRFE C HFHMMED R 100%, ME F HFE G FHEKLEN 00, X,

12 17 19 23

43 47 53 59 /1 ;57
89 97 10 103 13~ 109

137 139
191 193
241 251
307 311
367 373
431 423
487 491
563 589
617 619
677 683
751 757
823 827
883 887
967 971

= Th R O

MIC7

143
137
287
313
379
439
459
571
631
691
761
B29
307
977

4

.5

—IERT F FRBA TR,

151
159
263
117
383
443
502
577
641
701
769
83%
711
a3

iiv
21
269
ERBR
389
449
50%
587
643
Fos
773
§513
919
991

1B3
222
271
337
397
457
521
533
647
T8
787
857
929
997

between prines:

347
401
461
523
599
633
Tn
197
859
937



Last pitch

c F G B

c 0.0 0.5 0.1 0.0

Nex: P 0.t 0.2 0.5 0.1
piteh G 06 0.3 0.1 0.3
B 03 a0 0.3 0.4

% 7-1 @fH

FHPEMAR L REALTHRR, F—PPERART I F yRFr%
¥, B, FE-WENEN BER 4 7)), RARKKFME B OBEENY 0.1%, E—4F
MINAT=8. HRELEEE, HEFEERERANK, BRERCEENEE.

r

[RERT

RME-ZHABRFMF] Tranabl0FR. #AFRPSAEES GRS AMEE
REAE RSB IEE.

EFRE

/% TRANTABL.C (table of lst-crider transitional proks) */
ftinclude <stdio.h>
tinclude <math.h>

main{)

t
int startpitch = 2,total = 100;

void Trantabl():
Trantabl (startpitch, total}:
y /% end of main */

NIC 7.5 ===== zz:::—‘_—.:,-,::::*)'

J# Trantabpl() function (generates pitch sequences in |
conformity with probabilities stored in
a 2~dimensicnal pmatrix: to change the probs,
edit the static fleat ptabl ][] array. */

vold Trantabl (nextpitch, total)
int nextpitch;
{

int 39, k: /* loop irdices ¥/

int sead = ~J3944.

doukle u; J* random number > D & < 1.0 %/
float t: /* threshcld test value */

/* probakility tanle =/
static float prabl{d]rfd =
{ 0.0,.5,0.0,.1,.2,.5,.4,.6,.3,.1,.5,.3,0.0,.3,.4};

/% pitch table #/
static char »pitch(} =

f"C "J"[.‘ "'H: H.‘MB !!f:-—

srand{seed) ;
printf("\ncurrent probability table:\n\n"):

for (j9 = 0;38 < 4;j5++}

—237—



{
tor (k = 0;K < 4;k+t)
printf("%.1f PLptabl{jg]{k}}
printf(”\n”};

printf("\nisists" "pitch sequence beginning with .,
pitch{nextpitchi, :\n");
for (j9 = 0;j9 < total:j9++)

{

if (35 % 10 == gj
printf["\n");

printf("ts " pitch{nextpitch}):

u = rand({) / 312767.:

= 0;

for {k = 0;k < 4;kt++}

{
t = ptabl{k][nextpitch} + t:
if(u <= ¢
{
nextpitch = k;
break:
}
}

}
) /* end of Trantabl(] function »/

/ *
/% END OF TRANTAEL.C 4/

EAFIE{TIH

TRANTABL.C

current prebability table:

0.0 a.5 0.2 o.1
0.2 0.5 d.1 0.4
0.3 0.1 0.5 0.2
0.0 0.3 0.3 a.0
pitch sequence beginning with & :

NOosomQnmmQ
Ci¢sricimmemmemm
WMo G OGN
RN R Rl ol B U
omanooaoaomn
MmO LHNnN
OmTmEa@o@n
GoYMaONMY QW iEn
oM om0 N
Gomagnonoaom

H¥H: Valuprob.c

1. Probiabl( ) MIC7.6
2, Probenlc( ) MIC7.7
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ThRE

pid 4

AR v LB AR T 2 B BB L R — )

B8 Probtabl{ VADREAEHKE RSB EE wabl] |9 TEMRER 55T

REBMENEE., AAFEAMEAS2EEY, FULAGKELLEEEERK
Probeale{ VREMIIE R X EHH).

P AN, WA xHERZ F RSB T ENA.

SERT

L S5 RFLB T 5 68:

P Probeale( MW—HM 1 Bl n 3 n M AR EIR BT T RE wabl P wELGE

a. RiIFAPSATRprobs, FRiotal, U EBHwabl P4 NE TRNME.

b. AV P AR S H iR B R AL A SR wiab1[P.
c. ¥ HMHH AR T BT RBEN— RAHE.

2. UMIC2.235 B9 FrequabiQ B K. LU0 R — WX &R RAFE 03 RO B
H, Kl A—-BEXEG, RERETFHEIERE N NRAER— R EH.

R, BRAE, AXFLRERE IRYE. HESLEIRDTEHR

ol 3 R e ) B IR A R AL

BAERR

/* VALUPROB.C (reads relative weights into a cumulative
probability table, then generates an
integer sequence with occurrence fre-
quencies in relative proportion to table
weights.}#*/

{includa <stdioc.h>

main(}

i

int x[2007];

int j}:

int probs = S; % numser of probabilit.es *y

int total = 200; /* number of integers to return v/
int wsum; /% sun of probabilities =/

int seed = 312231;

-int Probrabl{):

vaid Probecalc(};

static int wtabl[5) = {1,5,10,15,20}+

srand (seed) :
wsum = Probtabl(wtabl, probs);
Probcalc(x,wtabl,probs,total,wsum) ;

printf(“\nhere is the sequence generated by the table:\n"};
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for (j = 0:!1 < totzl;*--
{
i€ (3 % 20 == @)
printf(™\nmy;
printf("%d * x{:i};:
}
] /* and af wmain »/

S W=mteossommoams MO 75 Sssoomesmosmsaswy

4 ® Probtabl(] furerion (converts prsnabii;ty table
) “eights to cumciative forwm)
int Probtabl(wtabh.,probs)
int wtabli{],probs:

{

int wsum = 0; s+ sum of probabilities g
int kj J* lcop index &/

for {k = 0;k <« prcbhs:k+ri
{
wtanl[k] = wtabl(k] - wsum:
wsum = wtabl[X]:
i
returp [wsum} ;
1 /* erd of Proktabl({) functiaon =/

/i‘g::s::::::::::\::.—_ H_IC T, ',' ::g:;::::.:-za-*/

*/

/* Probcalc!) function {generates integers in relative
rropertion to weights centained

in a cumulative table. */
gqid Probealc{arrayl,arrayl, prebs, total, wsum)
int arraylf],array2[].probs,total,wsum;
(
rt k,1; /* loap indices #y
int u; /% random integers */

for (k = 0;k < total:;k++)
{

u = rand{] % wsum; /* get ncrmalized random integer +/

for {1 = 0;1 < prabs;l++)
if {u « array2[1l]]

(
arrayl(k] =1 + ;
break;

)

/% end Probcalc{) function */

+

)
/ =
/% END OF VALUPRZS.C +/

BFF 317 %H

VALSPROB.EXE

here is the seguence generated oy the table:

544354535433 2452734 14
9535325544555 2242 5 4 5
4555355555142 1343« 155
445554445343 3553554 51
54 1434433542543 52 4 45
125 4535255525433 % 252
55 2444954434352 11453 5 5 4
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&% Randwalk() MIC7.8
I4E

RAU— A TRABAKE S, SRR 2.
52

ARBAEN—EGRH R - ESBEFPIH, B RRET R RT S R BT R
RH R BER P T, W AE R TR S ERLRE. BYE—K
WEPLLH-REERRENSETREER,

WREBMFIPIHERG, W RS S SR EREA R, RF
Randwalk ()8 i 8 i 15 ik 1 658 I 08GE.

WERT

I |5 —BFLILL T 8
a. AREE T TR0 SUPRE Rt ol o 77 1.
b. HF X SN AREA RS,
. RFR L& —RIFREGAE.
d, FR—EE5F 10 MR ERE NIRRT EEE LR T,
e EREBRAPHBREAELERAMFRS BB BN MBI B ER
VALUPROB.C LB IR I8,

2. ZMERBRFLUAEE R — T E R AW A B A E S SR TR
LETTREENET), SIFR PR S AR ARE X R A S E ML R
WX, ®a, MICTE A5 Randwalk MM HBRE S MICEI & &
Randline()iF % LILE MIC6.7 1445 Randword()F R H 24 M,

L]

BFERE

/* RANDWALK.C {simulates a s:3aple, bhi-directional,
randsn walk whirh ;5 brunded at both ends!#/

tinclude <stdio.h>

main{)
4
int total = 200; /% take 200 steps *°
int currloc = 7: /% Stirt 3t posit. i seven »/

int seed = -3675;
void Randwalk!}:

srand{seed) !
Printf nhern 1= “ve vari oowepiveoeot o
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Randwalk{toktal ,currlaec)
} /* end of main */
* MIC 7.8 =x=—csacmwmroamh/
/* Randwalk(} Function ¥/
volid Randwalk (total,currloc)
int total,currloc;

{

int dir: /% step direction ¥/

int nextstep; /% step locaticn #*/

int j; /* loop index */

float u; /* random number > 0 & < 1.0 */

for (Jj =0:3 < total:j++}

(
if (3 % 1% == Q)
printf{™\n"):
printf{%sd ",currlocy;
dir = 1;
u = rand{}) f 32767.:
if [u < .5)
dir = -1;
nextstep = curclac + dir:
if {nextstep > 15}
nextstep = 14§;
else
if (nextstep < 1}
nextstep = 2;
currloc = nextstep;

}
} /% end of Randwalk{} Ffunction =*/

/& END OF RANDWALK.C #/
RAIET AN

here is the random walk:

7 89 10 11 10 11 10 Il 12 23 14 13 12 11

160 11 12 131 10 9 10 9 10 5 10 11 1z 13 12

1) 14 15 14 13 14 13 12 11 10 9 1D 9 8 9

10 11 12 13 14 13 i4 13 12 11 109 8 7 B

% 10 11 12 13 14 15 14 13 12 13 iz 13 12 13
12 13 14 15 14 13 14 13 12 13 14 1% 12 13 12
11 10 31 12 31 12 11 12 I3 14 131 12 13 12 11
12 11 l1p 9 &8 938 95 10 11 10 11 12 13 12

1% 12 13 12 13 12 11 12 11 12 13 14 15 14 13
12 13 14 15 14 13 12 13 14 15 14 15 14 13 14
15 14 15 14 15 14 13 14 15 §4 15 14 15 14 15
14 13 14 15 14 13 14 15 14 X3 14 15 14 13 14
15 14 15 14 13 12 11 12 131 :4 13 22 13 12 12
14 13 14 15 14

A Matwalk() MIC7.9

o
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B — A BME R TE A 1 2 o B R A
2

ABPARFT MICT.8 A9 Randwalk B¥, R 3547 L s o e 1T 1
BE. BTFHEEL. ENAKBIURERARS. BENTHE. FIRUREHERSE
FRFPLEE. KBETES SR ANTR. PIECERR SRR RN — A
SIHFHAE. S, H—RVLE R AR I B E AR AR AT R, SR ERAT.
FIMCHE3 BBEFL. W HHR:

1 2 3 4 5 & 7 8 9 ip 11 12 13 14 15
i 17 18 19 20 21 23 22 24 25 16 27 28 29 30
J1 32 32 34 35 36 37 318 39 40 41 42 41 44 4S5
46 47 48 4% 50 31 5z %3 54 55 58 57 58 5% &0
&1 62 63 64 65 &5 BT 68 €9 To T1 T2 T3 T4 TS5
76 F7 78 79 84 &L BZ 83 84 85 086 &7 6B B9 90

K— 6479 15 ﬂﬁ@'ﬁfﬁifﬁ"‘zﬁﬁiﬁ- ‘ﬁl‘ﬁ!ﬁﬁﬁ'i’i")%‘ 1,14,15 1 16,

5 & 7 a
9 10 1y 1z
13 4 15 16
1? 18 19 20
21 22 23 24
25 16 XV 2B
2% 30 33 32
34 s

a3 s
X TR 4 FVERE AR — R 5H, HRMMEN3, 47 S,

RERT

1. BN 2R FRER B BB X HEA— T THRERE.
2. WARET. FIRAERSELEESETRSE. HESHLEAREIAS

Horb bt ¢t

e

A% MATWALK.C (2-diwensional random walk around a matrix)*s
#include <stdia.h>

#define rows 10 s+ (edit row and column sizes to try */
fdefine cols 13 /% other matrix propertions) */

maing)
@nt w(rowsj{cols]: /* Tandom walk matrix +f
int count = 0; /* a:ds screen printing ot matrixw
int total = zp0; S* Take 200 steps /

}nt 3.k /* loop indices =/

int xloc = 5,ylec = S5: /* walk start coordinates x/
int sead = 19274;

void Matwalk/):
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srand{seed) r
Printf("the matrix for this walkzyn™):
for (j = 0:j <« rows;j++)

for (K = 0;k < cols k+~)

4
w(illk] = [J * cols) + k + 1:
count++;
if (count ¥ cols== 0)
PTintf{™td\n=, % 3]{Xx]);:
else
printf(™id =, wrij{kl]):
if (count <= 3)
printf(™ *);

printf("\nstart coordinates are: row ¥d: column %d;:\n",.
xlecel, yloc+l):

Matwalk{w, tctal ,xloc,yloc);

Y /% end of main »/

S MIC 7.9 = x/

J* Matwalk{) function #*/

void Matwalk(w, total,xloc,yiac?

int wfirows)[cols],total,xloc,vloc:

int xstep: /¢ step direction random integer: ~I,0.gr +1 */
int ystep; /* step direct.on random integer: -1,0,0r +1 =/
int k; J* loop index %/

for {(k = 0k < total;i++]

{
if {(k % 15 == Q)
printf("\n")
printf("%d ", wixlec]{vioc}):
xstep = rand{) % 3 - 1;
ystep = rand{) ¥ 2 - 1;
xloc +w xstep:
yloc += ystap!
If [xloc < 0)
xlogc = 3;
alsa
if {Xloc >= Yows)
Xloec = rows-1;
if(yloc « 0)

vloc ="1:
else
if {yloc >= cols}
¥lsc = cols-1;

}
printf(™\n\n"):
] /% end of Matwalk(] furction */
xwrm = et ] f

/* END OF MATWALK.C */

BrEETRM
MATWALK ., EXE

the matrix for this walx:
1 2 3 4 E & T B 9 10
L1 12 13 14 15 1& 17 1f DE B



21 22 23 a4 i - 2= 2 2%
J1 32 33 32 315 5 T3z B N
41 43 33 44 4% ah 47 i3 15 5307
51 52 53 34 35 &8f 3 53 5 £l
51 62 B3 £4 B3 Bc o B3 - T
J1 072 073 74 7 e I ot £ 8l
31 82 483 484 8% & 37 833 3w 3¢
31 92 93 94 9= L Ea 43 94 hi

start coordinates ars: roe 6; cciunn 6

56 47 47 3§ %8 59 4B 7 2:< 25 14 2%
23 24 :3 3 3 2 11 2 1. - % 11 : 7oz
2 13 24 23 3% 25 14 4 1% 4 13 ls .» 15 21

21 11 T2 11 2 32 23 23 82 33 33 33 42 33 43
35 42 54 33 43 534 64 T% TE T4 Fa 83 84 71 €3
64 53 52 63 T4 T3 8Z 63 3¢ 81 53 a3 "2 71 72
72 B3 83 92 91 91 81 31 BL T1 72 63 B4 55 64
51 £3 62 B1 24 54 53 52 51 Y2 71 F2 71 81 8@:
82 81 81 72 72 71 62 63 5; 2 51 42 .51 52 52
51 £2 51 42 42 33 42 32 37 231 44 14 43 352 5%
62 62 T2 31 72 73 82 92 51 B2 53 84 84 75 64
54 33 62 52 43 34 24 13 Z 1 12 13 11 21 24
35 24 34 23 33 13 21 14 2% 3% 24 15 15 5 16
5 1% 25 14 L4

14 14 23

B¥: Yoss MICT.ID

Thig
R AT R PR 7 T4 L SO R,

Ed

ARBCE R — £ ORI A TR R i S LR VOVE S PO L
AL F FRETLL A R WA AR, O ETEHOE T R R R G4 RGE

AFRICS I EEL AR L 2040 L RS E S REREXN. BALELNR
AUR MGG, fH. EA AR E R EE RN --FIEN Y
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/* VOSB.C (Fractals routine}*;/
{include <stdio.n»>
main{)

{

int x[200];

int last = 24: /* last value generated +/
int totazl = 200,seed = 3111;

void Voss();

srand!seed) ;

printf("\nhers is the resulting fractal sequence:\n");

Voss({x,total  last);

/* end of main */

- MIC 7.10 ﬂ:muu:i/

* Yoss{] fractals function (generates 1/f fractional
ncise patterns) =/

}
/
/

void Voss(x,total, last)
int x[50:,total,last;

{

int fract: J/* current 1,F value */

int halfwvals;: s+ 1/2 the pumber of possible values #/
int temp; /* temporary computation storage »/

int k: /% loap index *;

float prob: /* ljnunber of possible values &/

float u; /% randum number > 0 & < 1.D %/

for (k = D:k < totalik++}

{
if (k ¥ 15 == D)
printf{™\n*);
fract = 90;
halfvals = 1&:
prob = L 03125%;
while (halfva.s >= 1)
{
temp = last/halfvals;
if {temp == 1)
last=last ~ halfvals;
U = rand{) / 32757 _;
if {(u < prob)
tenp = 1 - ftemp:s
fract = fract + temp » halfvals:
halfvals /= 2;
prob = 2,;
}
*{k) = fract;
printf(“%d *, x[(k]};
last = fract;

}
Yy /% end of Vass() fractals Iunctian */

Tus——camm® [

/* END OF Va§s.C */
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V0SS.EXE
here is the resulting fractal Sequence:

27 30 2% 28 29 29 30 3D 21 31 30 28 28 1D 29
31 25 28 31 30 25 26 26 26 27 30 26 26 25 26
27 27 24 26 27 26 25 25 8 12 12 13 12 13 13
12 21 25 25 8 0 21 21 20 23 23 23 22 23 21
23 21 22 23 18 17 16 21 22 20 23 31 30 25 29
31 3G 31 28 28 30 30 30 30 30 22 31 30 31 31
31 31 29 20 30 28 24 25 26 24 24 25 25 8 15
14 14 12 13 15 15 13 12 12 12 10 8 105 9
98 99 11 15 1% 15 1% 14 15 30 28 24 25

2% 28 285 25 24 25 26 28 28 21030 31 30 249 28
25 31 28 20 20 2S5 24 235 25 z4 24 23 24 24 25
28 31 29 28 23 31 30 31 29 %0 10 21 21 22 22

43 23 30 31 29 29 29 14 14 12 12 15 15 12 28
29 29 25 29 2B

H ¥ Rdimtchd.c

}. Rdintchd(}  MIC?.1%
2. Printpitch()  MIC3.1

Thie
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/% RUINTCHD.C (generates a group of variable-density chords
having in common a random-order interval
) aggregate. */
{include <stdlo.h>
main()

int i; /% loop index w/
int chordtotal = 15;

int seed = §121;
vold Rdintehdl();

int root; /* lowest chovdtone ™C" -~ "YU ¥/

int actave; J* chord root octave register %/

int chordnems: /% number of tones 1lrn chora */

int swall: /% spallest allowable intervael in cherd »/
int Large:; s* largest allowakle interval in chord »/

inc intvalrange; /* range of a.lowable interval-~sizes %/

srand(seed} ;

for [(j = 0:;j < chordtotal;j++}
{
printf{'chord 3d:",j+l})"
/* select randos values v/
J* for primary paramerers */
rogt = rand() t 12 + 1;
octave = rard() & 3 + 1:
chordmems = rand{) ¥ 7 + 2
small = randf) & 2 + 1
large = rand(} & 6 + 5
intvalrange = large - small *+ Ll:

R4intehd (root,octave,chordmens  smal;, intvalrange);
printf{™\n"):

H
} /* end of main */
* I 7.11 = =/
S* Rdintchd{) function */
void Rdintchd{rookt,octave,checrdmens,small, intvalrange)
int root,octave,chordnens,small, Intvairange;
¢

int intval,chordtone,k:

statig char #piteh{] = {
e n'nc#on‘ﬂna ","D‘G","EU ﬂ'-FO w o onEdp® "GD ',“G#G“,
“AD ", "A$0Y “BO M "C1l " "C#l" *DL " "Dzl","El " "F1 ",
"F#l",-Gl "r“G#ln."hl ","A#l","al H'ncz n’ucﬁzu'nnz “r
119*2II'H52 ",“FZ ","F#Z","GE “’Hngrlpﬂp‘z anhgzu‘uez “r
ncj -,“C#3“,"D3 “J"D*3“,“33 n nE] n'ur‘gn'HG3 ',“5#3",
LLb-% | n'nh‘3n.n83 ulnc4 “‘“Cﬂ4":"D4 "."D#4“,"E4 H'HF4 L
|IF#‘l|‘I|(;4 ","G#@""'AQ lu’th#qul'n:ﬁ‘ ".“CS ",“C#S’,“DS n,
$DESM, NE5 7, MF5 ® MFA5M,%GS Y "GE5Y, a5 ¢, "Ag5® MBS ¥,
ﬂca “.“C#ﬁ“.“DS n‘unvsuquG ﬂIHFG ".NF#SN"GS ',"G#B”.
IAG “,"A!G".“BB n’ncj L) };
—248—



e pr e

chordtone = root:
for (k = 0:k < chordmems;K++)

{

printf("%s ",pitchichordtora + ((octave—-1)*12)]);:

intval = rand() % intvalrange + small;
chordtone = chordtone + intval;

}
printe(™\n");

} /* and of Radintchd(} function %/

/
/* END OF ROINTCHD.C %/

BRFEiTeo

RRINTCHD.EXE

chord
chord
cherd
choragd
chord
chord
chord
chord
chord
chord
chord
chord
chord
chord

chord

1:C03%0
2:ED
J:A2

4:A%2

8:C3
9:E1
10:BO
11:A0
12:¢2
13:F4§2
14:D%1

15:F0

Ga0
Fi0
C3
c3
D2
ci2
Az0
F3
Al
D1
BGQ
02
C43

Fl

D1
BO
E3
F3
F32

C=22

Al
C#l
F2
F#3

Bl

¥ Octscale() MICT.12

ThiE

D4

A#3

G2

G2

F1

C4

B2

ri4

D3

Dl

B4

F3

B4

A2

*/

A5 D36 F&

E3 F3 A3
C5  Fé5

C F3
G223 D34
D%

Az2

BE-FIRANFREER -7 FBEATE. WENFHE.
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F ¥ Octscale 25 F MIC7.11 {9 Rdintchd HBE. FENTHERERKEFRN. M
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FRPBEFTU BB F AR D TERF, B ARNERY LB 8A ST
HE N E RN,

E 2o o

1. R ERBFURTAPRABRHzamosFE o ¥ . bR E Esegtotal flintotalfd
5.

2. SR RFMIC 7.12 Ociscle(HR 7R A FIAE R 1onic startoctavefliscalemens B,

3. B — A EXEFEAMICT. 114 i) Rdintchd 5 ¥ 1 B MICT.12% & Octscale

B, LASRR DK R St s,

EXRR

/% OCPSCALE.C {(generates sctave-repeating scales/ganuts) w»/
tinclude <stdic.h>
wain()

i " I3 .
int gamints[11): s/ array of interval sizes in 1/2 steps #/

int j, i1, k: /* loop indices W/ _
int intotal = 6: /* current # of intervalis in gamints[] */
int gamuts = I: /# number of unique gamuts Lo generate »/
int segtotal = 3;/% scale segments to return per gamut */
int highoctave; /+ upper octave-register limit #*/

int exceed: /* fiags interval set actave over-rin %/
int seed = 9132;

void Detscale():

srang{seed) ;

for (j = C:j < gamuts;i+-}
{
printf("scale gamut 3d interval set:\n",j+l}:
highoctave = 7;
exceed = 0;
deo {
excead = 0;
far (x = 0;X < irtotal;k++)
{
gamints(k; = rand{) % 3 + 1:
exceed -= gamints[K®;
}
1
while {exceed » 11);
for {Jj1 = ¢;Ji < intctal:jLl--}
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PLIRTI ("8G ", danints{313);
Cotscale(gamints highoctave, intotal, seqtotal) :

i
P /¥ end of wain w»/
/* MIC 7.1z SEsssmaosesSomk )
/% QJotscale() function (gererates octave-repeatling scales
from a set of irtervals) =/
void Octscale(ganints, higheoctave, intotal, segtotal)
int gamints(], highcctave,intctal  segtotal;
{
int count; /* tarulates cherdtone generation #
int tonic; /* lowest scalesgemut tohe +/
int scalatone; /* next scale/gamut member 4/
int startoctave: s+ scale segment tonic register */
int scalemens; /* number of tones in current segment #/
int k.1,m: /* locp indices ¥/
static char *pitch(] = |
Ldoi ] "."C#O","Ea ","0*(.’",”?_0 u,ura ","F#G”.’GO ",”‘Gfﬂ”,
PAQ ", "A$0",7EQ ", MCL ", UCYLI"N,"D1 ", "D#1","E1 ", "F1l ¥,
FEHL7,"G1 ", "GHL", AL Y, “AJ1", 7Bl ", *C2 Y, SCE2%,7D2 N,
Hn‘zﬂ'FEz n'an ”'.F“Z',”GZ ",’6#2”,”32 I'ln‘z‘l'naz lI|I
l"c3 !I"C'JII’HDJ n.“D*j",”E] I!'PIF3 ","Fi:l"."G:i I‘I!.thl‘
Haa “'-A'su'-ﬁj !l'lic,‘ ","Ci-l","ﬂl H'HD*4H'-E4 H'IIF‘ .;
SFE4T, "G4 M, MG, "Aq P, AR, YRS P "CS ¥ M0E5Y P05 N,
HD‘su'IIES_ l!‘I!'Fs N “?#5"'“65 HlHG*SIJHAS I'HA’SH'IBS l’
nCE ® NCHE™,"D6 M, "DY6T,TEE M "FG W "FYGn, "G4 ¥, "GAE",
MA6 ®, “A4E","B6 ", "CT7T " i

-

for [k = 0;k < segtotal;K++)}
{
/% select random values for the cocntrol parameters 4/
tonic = rand() &% 12 + 1;
startoctave = rand{} ¥ 3 + 1;
scalemens = yand() % 12 + 4;
printf{"\nscale segment %¥d = %d notes\n",Xk+1,scCalemens);
Count = o;
for {1 = startoctave ~ 1:1 < highoctave:l++)
{
scaletone = tonic,
for (m = 0;m <= intotal;mr+)

{
printf("%s ", pitch[scaletons +{1 %12)]);
count++;
if {count = zcalemems)
break:
i€ (m »>= intotali

break; .
scaletone=scaletone + qamintsim];

if {count == scalemens)
break;
'

printf{m\n"); . ]

y/» end of Octscale() function %/ )
* /
/% END OF QCTSCALE.C #y

—251-



EFE{TEH

[ scale gamut 1 interval set:
313211
scale segment 1 = 11 notes
Bl Dz D§2 F¥2 G#2 A2 A#2 B2 DI D¥I F23
scale segqment 2 = 5 notes
J 02 F2 Fi#z A2 Bz
scale segment 3 = & notes
SO0 Ad0 BDO bl E1 F1
scale gamut 2 interval set:
231113
scale segment 1 = 13 notes
C#0 DIO F¥O GO GH#0 AQD C1 C#1 D#. F%1 Gl G#1 Al
scale segqment 2 = 7 notes
D2 E2 G2 G#2 A2 A#2 cf2
scale segment 3 = & notes
D1 E1 G110 GfL Al Adl
| scale gamut 3 interval set:
112312
scale gsegment 1 = 13 notes
Gl G#it Al Bl D2 D#2 F#2 G2 G#2 A2 Bz D3 D#3
scale segment 2 = 5 notes
Ll D#l E1l F#flL A2
scale segment 3 = 13 notes
B2 €3 <C#3 D#3 F#3> 52 A43 B C4 (Ti#4 Dke FM G4

A& Intgam(} MIC7.13

Tk

BES BHHLR—ATREEFRDFH U RAK.
Fa2

& B3 MIC 7.11 8 Rdintchd ¥4 MIC7.12 11y Ociscale Bil— ik, = #HE—A
BEMETFERER—AHFE. HRAFEA—TEHELE T TR, HEANAEH

AR SRS 2 R, )
BR, gamints[|FHASTRA, LKA R root,octave #l chordments BN EF A

PITRGTE. HERNET AR RERE R XELAHRA ), AE L EREH.

WERT

I HiE—ZEARFEA T MK
a. B JA R BOMICT. i1 1 Rdintehd{). MTCT.124 M Ocscale()RL B MICT. 134 4

Intgam.
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/* INRTGAM.C (gererates nin-ocCtave-repeating gawuis/chozds
] derived from an interval set) =/
#include <stdie.h>

maing{)

int gamints(12); /* array of interval-sizes in i/2-steps */
E

int j;
int intotal =

loop index »/
6: F* numpber of Intervals in gamints[] %/

int chdtotal = 5;/% number of chord/gamputs to Teburn %/

int root:

int octave:
int chordmeams
int seed = 21
void Intgam()

srand {seed) ;

/* lowest chard/gamut mewmber +/

/4 start octave register %/
: /% pumber of pitches in each chord/gamut+/
;

for (3 = 0:3§ < intotal;i++
gamints(j]| = rand(} & 3 + 1: /* getU intervals */
for {j = 0:3 < chdtotal;j++)

{
printf(t"chord Idun*,i+1);
root = rand() %12 - 1; /% getr randem start pitch »/

oftave =

raad(} & 3 + i: /* get random start octave */

chordmems = rand{} % 1C + &6; /¥ get gaaut-length */
Intgam(ganints, root,cctave,chordnens, intotal):
printi("\n"):

j /* end of main */

»*

HIC! T.13 s=mzss=o=sso=k S

/¥ Intgam() function +/
void Intgam(gamints,root,coctave,chordmens, intotal)
int gamints[],zoot, octave,chordmens, intotal;

{

int count,chordtone,k,l;

static char *gitch{] = {

-“CD H,‘C;O“;"DO ","030” "EC‘ |l'|l_'re " "F*C"."G:} |l’|l1:"‘F0|lF
LY Y4 n}ﬂa#on]llBo “,"Cl " “Cﬁll“,“!-"l " I|D#l.‘_li£1 I-I’ﬂf'l .,
HFgln'HGl llrl‘n_l]_u'nAl " ".\ﬂ-l","f—l LI LF "Ilcf‘zi"'nz II’
upgan ,nER ",“F2 ll‘h];-:zl! e "f"‘:—32" L1} Ye .,"A#Z","BZ "o
nC3 M NCEsH, DI M, ,
"53 H.nl#3n "H33 ';"C" " "C#*’I",“D‘t L] 1|D#4IJHE4 ","F" n
L -
[ 4
] r
] !

! ’

. “D#}",'E3 !ll'r?g ",“F;J","GJ n "51‘!3",

nF—*’.‘N ﬂG4 ”:"G##‘ L. W] ":"A?d“.“s‘l’ n:llcs ',"C’S“,"DS ll:

IID#S“ '!Es ll.“FS L "5‘*5","55 ",“615".“35 ","A#ﬁ","BS II'

"C6, " "C#G","DE n "Dﬂﬁ“,"ﬁﬁ “,“FG n'nF#GI‘!'“GE, “‘"G‘E“;
'I‘IBS L] I'ICT " }‘-

count = &;
chordtone = root + {{octave-1] * 12}

do
{
for (1 = 0:1 < intotal:l++)



{
printfr*%s " pitch{cherdtone]);
count++;
if {count == chordmens)
break;
chocrdtone += gamints{1l];
}

i
while {count != chordmens);

)/* end of Intgam() function */

/* END OF INTGAM.D %/

RFIBITEMN
INTGAM. EXE

chord 1 :
G0 Gio Ad40 c1 C#1 D1 D1 E1 F¥1 G4l Al Afl Bl

chord 2
Af0 BO Cf1 Dil E1 F1

cherd 3

B Q1 DI EI FL 791 Gl S=21 A31 €2 (=22 D2 D2 E2
cherd 4§

01 D¥1 F1 Gi G#l Al A¥1 Bl C#2 DE2 £E2 F2 Fiz G2
chord 5

A2 B2 C#%3 D43 E3 F3 Fd43 GI A3 B3 C4 C34 D4 D#4

gE¥NEH: Rhyprops.c
t. Parstore() MIC2.4

2. Parxtret() MIC2.5
3. Rhyprops{} MIC2.6

Thie

5 R Ar R AR 7 1 TR L
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Z—. BHEWERB-TEFMILLZUBR,. Al 4/ 1 HnHEST 44 2FnF
K, 1/ 4XFHET—42FNHZ—HEL.

ATE—HFRAE— K, 78 Parstore()BBER 3 M HATHMALUERB IR B
FEE. RGBS B E S SHF RS A RE G SR TR — R 55 MlE
KA R,

BT 8 E E E AR R, W R TR O

HTFEXTHHEE M. 9 8), WAIRHEREITHERZ—:

1,2,4.8,16
WA T FEMEAm,. 4:9), 4 FHAERN RS,

MERT

1. BRERFUETARERERASHEHEEOE.
2, HOSCH A RS L R B th R

B

/* RHYPROPS.C (rhythmic propertion conversion program */
$include «<stdio.h>

nain{)

{dcuble c[2D]); J* 1list of rhythm proportians */
int total = 3; /* nupber of items in each proportion */
int e = {: A loop P Y s s LA LS AR
int £ = total-l; /exawdxsk control  treekAktadkkdan/
int 1 = 0s /*t*!iii*i**t**i*tt paranpeters kkRk S
int g = 1: /****11**!***ri*tti*t*tt*itt*tit:*ti/

woid Parstere(),ParxtIct(}:

pParstore(c,total);
printf{"\noriginal Form: W'Y
Parxtret(c,i,f,e,g)?
printf{"\nretrograde Farm:sn"y;

i = tatal-1: JERERA kTN adjust Ak kAkk RS
t=0;: Fawskrriva lpop control ErRkE kb RRRR S
= =1 JREREE Rk paramecers At nARxERuwS ]S

g .
Parxtrctic,i,£,e,9) !
princf"\ninvertad form:\n"}:

e = 1:; Jureamatas adiust EX YRR L L
i = 03 jEERASRE 2L leop control TP AL E L &L LI
f = tetal=-1: fREmkkedtas paraneters AR kWA Rk kNS

= 1; /1*****-** *n*n***-—*i*/

El ;
Parxtrct(c,i,f,e,gj!
printf (*\nretrograde inverted form:\n"):

1 = toktal-l; JEERER adjust ERAREENA kAN S
£ = 0 Jeatuariie loop control IETAT I T LS &0
= =1; /tt*****n- parameters ahaxkrhtdhwf

Parxtrcti{c,i,f.e,g)i
y /* end of main */
Vi === wMIC 2.4 s otz —a—o===W
/% parstore(} function {(adapted to program specs) */
void Parstore(array.total)
double array zdj]:

e



“nt total;

{

int X, base:

double ¥l = Q,rz = 2; s+

for{(k = Ok ¢ total;k+-)
rl = (k+1] * (kt1); ;% _oad arbitrar r ion+
r2 = (k+1) + 3.0: ;% load arb.trary piogogg?gﬁi?n /
base = B8; /*load metrical basex, '
pr%ntf{"selected propertisn - %.0f:% r1):
printf(“t.o0f\n%, r2):
printf("metrical base = %d“n", base) ;
rl = pl * 1000000Q.;
rd = g2 * 1000.:
array(k] = rl + r2 + bassa;

bartl & part 2 of proportion */

} /* end of Parstore() functizn 4/
5: o MIC 2.5 o= int i
arxtrct{} function (adapted to progra
vold Parxtreti{c,i,f,e,q) F program specs) ¢/
double c{];
int L, Fe,q;

{

double d4;
int rl,r2, base,k,Rhyprops():

for (k = ii:k +=g)
{

d = ¢(kl:

d =4 / 10000GC0.;

r d;

r {d - r1) * 100C0;

d =4 = 10C0.;

base = (d - (int)d) * 12000. = .35;

Rhyprops(rl . rZ,case, =) ;

1 =
- =

if (k == F)
break:
}
} /* end of Farxtret(! function =/
Ve L e le b MIC 7,14 ==zx———o=m=—=xit/

/* Rhyprops() function {convert raythm proportions te
note durakion values expressed
45 Fractlions of a whole note)] «/f

int Rhyprops(rl,r2, base,e)

int rl,r2,base,e;

{

int pum; S/* converted duratlon fracticn numerator */
int tenp: /% temporary compltation storage */f
int 1: /* loop index =/
float den; /% <onverted duration fraciion dencminator *y
if (e == 1]

(

temp = rl:

rl = r2;

r2 = temEp;
}
if {r1 < r2)
{
den = (float)rz2 /
I=

while {(int)den
H

rl;
den;
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den = den *
base = base

2.3
*2:

}
for (L = 1;1 <= rl:l++)
printf{"%.0f/%d " den, base);

printf{"\n"};
return;

)
num = 1;

den = rl * base / r2;

while {{int)den '= den)

{

num = num * 2;

den = den * 2.;

)
for (1 = 1;1 <= rl;l++)
printf("™¥d/%.0f ",num,den);

printf{®"\n");
return;

} /* end of Rhyprops() function */

*/

/
/* END OF RHYPROS.C */

EFEiTRol
RHYPROPS . EXE

selected proportion
metrical base = 8
selected proportion
metrical hase = 8 1
selacted proportion
metrical base = 8§

original form:

4/8

S/312 5/32 5/32 5732
1712 1/12 1712 1712

retrograde form:
1/12 1/12 1/12 1712
5/32 5732 5/32 5/32
4/4

inverted form:

1/32 1/32 1732 1/32
1710 1/10 1/10 1/10
3716 3/16 3716 3/16

retrograde inverted
3/16 3/16 3/16 3716
1/16 1716 1/10 1/10
1/32 17532 1732 1/32

- 1:4
- 4:5
- §:5

1/12 1/12 1712 /12 1/12

1/12 1712 t/12 1712 1/12

1/10
/16 3/16

form:

3/16 3/16
1/10
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EME: Polyrhy.c

1, Polyrhy(} MIC?.15
2. Durred( MIC2.10

e

NG MM RRRE L EREZEN. ZWHG/ RRETHN. RN, BEg
ENTRTRFA,

PolyrhyORBH A T HFAEHAR -V HBAMBYTE. SHELER timescale @
i, #idHE. EELHFRAERBGEERBE R AFLME. R lovel BIETER MH
B A BORCGEE AP ER A S /D IS4 B S KK R R S R RTB
ARMEHERSE), T m P E—HNFEFAOTHERHE. M. 4 RE2/H
14 SEREENN1/S THR2BERG1/7, %%, /5. B Durcd0®NH
I H 35 IR0 D IR Y 01 .

FERFRL4RTRFR, F-HPNTFEROKE. FykhS, UENEER
Fl. ZrK total. median LI X level EH WA ERHEME K, MR timescale i (B
BARELURERERKEF KPR .

ME R T

1 EERFF, MRy EER, Fi—E Mo SO a.

2 RE—MFEAMICTIS R Polyrhy R 3 LI ZEMICT.29 89 Loopgen2 & ¥ AL
FEFP. RERIXFLPF SHEZH@M. MIC?5 ¥ Trantabl()sk Bk
MR REFARAGUEE BTN HT.

b £

/% BOLYRHY.C (Polyrhythmic/metric duration
gequance generator}*/

#include <stdio.nh>

zain()

{

int j: /* loop index «/

int total = 10; /* nuzher of durations to return %/

int @l = 3; /* metr-cal base value =y

int level = 1; /* Thytha conplexity level (1-2-4-~B) %y

int timescale = 10¢; /* arbitrary time frame */
int saed = 4544;
void Polyrhy():
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srand (seed) ;
for {(j = 0:§ < 4rj++)

printf({"\npass id\n",j+1);

printf{"number of durations in rhythm sequence =%d\n",
total):

printf(*median = %d\n",ml};

printf("timescale = %d (scale = I - 10)\n", timescale}:

printf(”level = ¥d {(from a choice of 1-2-4-8}\n", K level);

Polyrhy(total, timescale,nl, level):;

level += level;

total += 1087

ml++;

) /% end of main */
[ 2 MIC 7.1% ====:====z==—=-=-t‘/
/* Palyrhy{) function */

void Polyrhy(total,timescale,mi,level)

int total,timescale,ml,level;

int durf200); /* stores duration numerators */

int newmed; /* reduced duration fraction denominator */
int x,1: /* loop indices »/

int odd: /* flag for odd number of values in sedqu.¥/
int sum: /* total micropulses in raw sequence */

int base; /* number of micropulses to distribute */
int median; /* metrical base value (3,4,5,7,9,etc.)*/
int factor: /* determinant of randem integer range */
int range; /* span of random integers #*/

int wedge; /* low limit of random integers */

int rcomp: /* stores computation over- or under-run*/

int ul, uz, ul; /* random integers #*/
int Durred{):;

odd = 0;

sum = 0;

median = ml;

base = median * timescale;
if (total == 1)

{
printf(®td\n",timescale);
return;

)
if {timescale - total > 0)

{

ir (rase / 2.2 1= base / 2}
{
hbase = base - 1;
odd = ml;

}
for (K = 0;k < 100:k++)
{

if (base/2.0 != base/2 || median/2.0 1= nedian,2)
break;
if (total <= base / 2}
{
median /= 2;
base /= 2;
}
else
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break:;

}
else

{
for (k = 1:k <= 30;k++)

{
if (total > base)
{
median %= 2
base *= 2;
}
else
hreak:;
¥
i
vase *= lpyel:
median *= level r
if (lewvel == 4} factor = 3;
elge if {level == 8) factor = 4;
else factor = level:

wedge = factor;
range = (factor + level)} + base / total!

for {(k = 1;k <= total;k++)
{

ul = rand() % range + wedge;

dur(k}] = ul;

Sum += ul;
)

rcomp = base - sum;

while {rcomp !=0}

{for [l = 1:1 <= total;l++)
(if {rcomp < 0)
{if {Aur[l] = 1)
{dur[ll = dur(l]-1
]rcomp = rcomp + 1

continue:

v
Fl

}

if (rcomp == Q)
break;

&lse

{
dur{l] = dur{l]+l;
recomp = reomp -~ 1
break;
)
)

} .
if {odd == 1)
{
u2z = rand .
do {} ¥ total + 1;

U3 = rand{) % total + 1;



witile (total > 1 && ul == u2;i;
durfu2} = durfuvl) + durful):;
durfu3] = -1;

}
tor (k = 1:k <= total;k++)]

{
if (k % 10 == O
printf("\a"):
newvned = median;:
if (durfk} / 2.0 == durik)/2 k& newmed/2.0 == newmed/2)
newmed = Durred!dur,newvmed, X);
if (2ur{k} < 0}
printf(®1l/td ", odd);
else
printf(*%d/td * dur{kj,newmed}

}
printf{"\n"):
) /* end of Polyrhy(} function =/
Fz MIC 2,10 =a= */

/* Durred{} function (adapted to program Specs) w/
int Durred(dur,median,X)
int dur{],zedian,k;

(
do

[
dur{k] = dar{k]/2:
median = median / 2;

}
while {dur[X}/2.0 == dur[k])/2 && median/2.0 == median/2):;

returnizedian);
j /* and of Durred{} function %/

;- END OF POLYRRY.C #/
EFEI TR

pass 1

number of durations in rhythm sequence =10
median = 3

timescale = 15 {scale = 1 - 10}

level = 1 {from a choice of 1-2-4~#)

373 173 1/3 &/3 573 2/3 273 5/% 273

5/3

pass 2

number of duraticons in rhythm sequance =20
medlan = 4

timescale = i0 {scale = 1 ~ 10)

levgl =~ 2 {from a choice of 1-2-4-8)

3/8 L/1 1/2 172 374 378 1/8 1/2 578

/2 174 3/8 5/8 1/4 178 171 172 172 /8
1/4

pass 3

number of durations in rhythn sequenca =30
median = 5

timescale = 10 {scale = 1 - 10)
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level = 4 [from a choice of 1-2~4-8)

11520 1/20 11/20 1/20 5/10 11,25 3/5 1710 1720

3/5 7720 3710 1720 9720 31/5 5,20 5/10 5719 1/20
ijéo /10 7/22 1/2D 11/20% 3/27 1720 5720 11720 175

pass 4

nunber of durations in rhythm sequence
median = &

timescale = 1D (scale = 1 ~ 13;

level = B (from 2 choice of 1+2-4-8]
1/3 3/24 13748 17748 9748 1723 19748 1;48 0/48

3/48 3/24 3/4B 17748 21748 1548 19,48 17./38 21748 11738
17748 9/24 11,48 17/48 9,48 11748 7746 16 3/24 1,43
3/48B 11748 1748 S/48 15748 T/3:2 9,24 110245 9424 9,24
1%/48

EH: Mekine.c

47

1. Rdmelint() MIC?7.16
2. Rest(} MIC 7.17
3. Printpitch{} MIC3.1

i) 1
ER—RILF. EREHSEAE WK LEFRER,
i )

FRYANERENR Rdmelint(), XH5HH Rdintchd O E], HAAER—H, &
. EMEEEARE-OHFAMAR—~FILFLANTEE, XK, CEH— TR
2 S /A B DRSO [ R TE ) 3 R

B RestQF L7 1 P 8A — K L3 10 BB (LA B 4 LU SR MR SR A R O K.
REW R BRI RN TR—EEE, RIS AR L5,

MERT

HE— BN RN MELINE.C SC3LL T oikk:

L FIA—BHERD EERTEIT L BN A h T RENER.
2. AP EE—-RETFER -S4 HEERNKT FH.
3L.EAERM KBRS EEE, DS R R — KB,

4, B3I R AR AR R AR B

5. A RITH I R B 6 RIS R LR ABACADAE JE(E gl ).

HAXR
—262—



/* MELINE.C (genarates a randcn-order, interval-constrained,
meiodic line containing a percentage of
rest values) +)

finclude «<stdio.h>

main()
int 3,%; /* loop indices »/
int total = 20; /% length of sequence %/
int small = 1: /* smallest allowable interval-gize L ¥
int large = 3; /* largest allowable interval-size &/
int up = 80: /* prab. (in %) of ascending intervals =;

int rest = 10; % prob. [1in %) cif rest intarzolartion &/
%nt start = 48; /* sequence start values 4/

int seed = 3323;

void Rdmelint();

srand(seed) ;
for (} = 0:j < 4:j++)
{
printi{"pass ¥d\n",j-1):
printf("total=%d small=%d large=%di\n",tfotal,small,large);
printZ{"up=%d rest=%d start=id\n",up,.rest,start);
Rdmelint{start, smail,large,up,rest,total);
total += 10;
spall += 1;
large += 2;
up -= 207
rast += 2C;:;

I /% end cf main =/

/*===========:== MIZ 7.186 zz:=====:ﬂzz:zi;

/* Ramelint{) function [computes an interval-constrainad
picch sequence ) */

void Ramelint(note,small,large,uz, restprcb, total)

int note,small,large,up,restprob, total;

{

int 3; /% loop index */

int flag; /* rest note indicator %/

int intvalrange; /* span cf allowable interval-sizes #/
int u; /% random integers */

int Restgen():;
static char *pitch{] = {
"co L IIC#O'II IIDO “I I|D#0|I IIED IUJUPO " IIFA'{)II’"GD "p“G#O“;

ﬂa;sﬂ‘.ﬂss i IIFS n ||'F35“'I|G5 II'IIGHBH I!AS “r“h#ﬁ“}“Bs H
“CS “,"C#&“ "DG “,"Dﬁﬁ“,“Eﬁ “,“Fﬁ- 1] 1|F*6|I'IIGS I'IIG#GH
HA_G ﬂ'.llA#sll IIES 1llll.c'? H'!!R n }‘.

intwvalrange = large - small # 1:

printf(“%s ",.picch{note])}:

for (j = 0:j < total-1;j+=)

MAQ W,MAZQ","BO ","CL ","C41%,7D]1 *, vDF1%,"E1 M, wF1 ",

"F*l",“Gl ","G#l","ﬁl ";“Aﬁl",'Bl ","CZ ","0#2","D2 n'

"D*E","EE II'NFZ ","F?z"."G2 rl'.Gﬂzll'HAZ Nth#ZH'NBz n‘

"C3 oW, MCEIN, MDI M U043 ME3 9 FF3 MO UFE34,MGI 7 TGHIM,

"A3 MLMARIY, MBI M MC4 M, MCHAT %D M MDA, WE3 M, PR4 om,

"F#d“,llc4 "'"G#‘;.I]“A4 "rlla#éll'llsq I|’1|C5 Ilr“C#s_..'lle H'
s L . r
r

{
if {3 % 12 == D)
printf("\nr);
flag = Restgen{restprok)
i (flaqg)
{
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Printf(™3s * pitchig :
continue; P 18512
¥
U = rand{) 3 intvalrange + smajl:
it (rand() % 100 < ups ks
nate = npte + up
LX¢-7.]
note = npte -~ y;
if {note > g5)
note -= 12:

else 1f (note < 1)
nRote += 12;
printf(*¥s *,plitch(notaj):

printf("s\n\n"};
} /% end of Rdmelint function */
I MIC 7.17 %/
/* Restgen(] function =/
int Restgen{rastprob)
int restprob;

t
int fiag;

flag = 0;

if {rand{) % 100 < restprohk)
flag = 1;

return{flag);

I /* end of Restgen(} function #/

./
/% END OF MELINE.C */

RFEITRN
MELINE , EXE

pass 1

total=20 small=l large=1

up=B0) rest=10 start=43

C4 A¥3 B3 D4 F4 G4 G4 A4 C5 D5 ES5 D#5
F§5 R A5 BHBS C6 D6 Dib6 Fé

pass 2

total=30 small=2 large~5
up=60 rest=id start=48
€4 R D4 F& A4 F4 CH4 B GEI RIZ R C4
F4 JA¥4 R C5 .R Dis FIs E5 Fi5 G#5 C46 G5
ES A5 R R C& R

pass 3

total=40 smalls=3 largae~=7

up=40 rest=50 start=438

C4 F3 K32 F¥2 Bl F1L R R Rl R R R
F1 A#CEL BO R R R GO R R R Cg0
F§O R A R R R R R R Fl1 E R
A$0D R F#0 BO

pasa 4
“otal=50 small=4 larqge=4
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178 1o

upx20 rest=70 start=48§

¢4 R R R R R R RRUBRMBERR
D#3 R F42 R R R €2 El1 R R R Gi#0
R R C41R R GIOR R R R R R

BoO R R R R FO R R R R R R

R R

E#: Partspan() MICT.18
ThAe

R=RFAHE - EAENERTE. XA 42 A, #erR. UR
iR .

.

EAEMA T, BEH—FRPRFKNNTIRBAERNER / FEEHIRHAR
—#S3E, M Partspan(BEWATERIX 8. CTURIFRIRNALSFERLE, REW
FHERNERSEIEEST. EfAESRIRGgLFENEL T,

IRFUAESTTHNFEEEAMNES. RASMSSTRR AT LM & 0wy
A AR 3 B R

MIC 7.18 R/ RET UT BAEMA—RABRAT. BREXLFEE). HFE8x
WRFHHEEEY—AE LSRR ERUGAEER B,

REWF

HNE—XE KRB N HER MIC7.13 ¢ IntgamQAR— P RIZFE X4, ERHEKRET
BEEESBRTSN DR RS LRE HHEHNEMENTEST. REMNERH
POLYRHY.C £ REFHENFTE KEFH.

460 R S A S AL AR M T T T S LR AR D S 8 L 3R

T f

/* PARTSPAN.C (Computes instrumental part ranges from a
common pitch aggregate in one of 2 modes:
stratified or interlocking.) #*/

$include <stdio.h>

main()

{int note[40]; /* stores source pitchbank */
int part[4}: /* list of part ranges */
int adjust{4]: /* list of part lower limits */
int u; /* random integer */

int chordlength = 40; /% # of notes in source pitchbank */



int voices = 4; /* number of score parts to return %/
int melength= 80; /% length of melody to generate */

int irterlock: /* part range relationship indicator #/

;nt seed = 2113;

int j,k,1: /* loop indices =/

void Partspan():

static char »*pitchf] = {

"CO ] “c#o"'lloo n llD#o“ IIEG LU ||F0 L} |IF#0|I'"GO "‘"G‘ON'

"AQ ":"A#O","BD “:“Cl “:"C#l":"Dl ":“D*l".“El “,“Fl n'
TPYLN, NG M, WGHLP, AL %, Azl "Bl %, mCZ " KC42w wD2 ¥
"03'2",“52 N'RF2 ||'lIF#2ll'I|G2 ﬂ,llG:Z":"h2 H:ﬂhézll'ﬂaz H'
nesy ","C13","03 ","D#3“,"E3 LS o B ‘IF#alI’HG3 ﬂ’nc#:n'
WA3 M.MR§37,"B3 M. "Ca W.UCH47, "D ", "D§4","E4 "."F4 ",
"F#4“,“G4 ",lng’4|".lh4 “,"834":“34 u:ucs lI:I|c=’5l|:lf05 H:
||D#5"’HES “'nFS “,"F#E","GS ||'.|G=5ﬂ‘nas ||’IIA#5"'IIBS II'
eg ","C#S“,"DS noMpEgY NEg II’IIFG ",”F#G","GG “,"Giﬁ",
LYY “,"A#S“,"BG II'IIC“F LR

srand {seed};

printf("%s %s %s","pitchbank (chord or scale} from which"
"random-order\nnelodies will be derived to testh,
"the distribution:\n"):

for (i = 0:;j < chordlength:jr~+)

/* load and display exanple scale/chord structure */

if {3 % 11 == 0)
printf("\n");

note[3] = {j+1) * 2:

printf{"3s *,pitch{note(j]1};

}

for (3 = 0;3 < 2;i++%)
{
if (3 »9)

printf{"\nPASS 2, INTERLOCKING:\n"):
interlock = 1;
}

else

printf ("\n\nPASS 1, STRATIFIED:\n"}:

interlock = 0;

)
Partspan(part,adiust,voices,chordlength, interlock) ;
for (k¥ = 0;k < voices:k++}

printf("\nvoice %d melody:\n",k+1l});
printf{“"range = s to ", pitch{note{adjust(k]]

1}:
printf("is \n",pitch[note(adjust{k]+part(k}-1]1});

for (1 = 0;1 < melength;l++)
(
if (L % 11 == Q)
printf("\n"};
u = (rand{) % part{k]} + adjust[k]:;
printf(®%s " pitch[note{u}),:
}
printf("\n"};
¥
printf("\n"};

} /* end of majin =/
VA MIC 7.18 */




e

-y

/* Partspan() function ¢/
?oid Partspan{part,adjust,voices, chordlength, interlock)
int part(},adjust(],volces,cherdlength,interlock;

{

int span; /* subdivision of total pitch bank range */
int extra; /* any remainder from subdivision #/

int comp; /* compensatery value added to parts #*/

int j; /* loop index */

span = choerdlength / voices;
extra = chordlength - voices » span;
for (j = 0;j < voices;j++}

if (extra <= Q)
comp = 0;
else
comp = 17
part[j] = span + comp;
extra -= 1;
adjust{0] = 0;
if {j < voices-1)

adjust([j+1] = adjust{)] + part(jl;
if (interlock < 1)
return;
for (j = 0;7 < volces-1;3++}

part(j] = part{j] + part[j] * .5;
} /* end of Partspan() function ¥/
/¥ = */
/™ END OF PARTSPAN.C %/

BREBITRH

PAQTSPAN.EXE

pitchbank (chard or scale) from which random-order
melodies will be derived to test the distribution:
DO E0 F#0 G#0 A40 C1 D1 E1 F#1 G#1 A#l

c? D2 E2 F#2 G#2 A#2 C3 D3 E3 F#3 G§2

A¥3 C4 D4 E4 F#4 G#4 A§4 C5 DS E5 F#5

GE5 A¥5 C6 D6 E6 F#6 Gis

PASS 1, STRATIFIED:

volce 1 melody:
range = D0 to G#l

El F#1 D1 G#0 G#1 E0 G#1 G#1 DO C1 G#1
DI D1 E1 G#1 D0 E1 DO El1 A#0 DO El
EQO €1 G#0 A#0 G#0 G#1 E0 €1 EO G#0 El
C1 F#1 G#0 A#0 E1 C1 F#1 G#0 C1 GH#1 G#1
Ci EO Cl G#0 C1 EO E1 E1l A#0 G#0
Ed C1 DO DO EO F#l1L E1 D1 F#1 G#0 DO
E0 21 F#0 A#0 C1 F#1 A40 D1 D1 DO El
F#l1 C1 E1
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voice 2
range =

b2
Akl

E2
E2
ARl
A¥1
E2
G42

afl
E2

C3
AR2
E2
Afl
D3
D2

voice 3
range =

G#3
Gsd
4
F24
Ed
Aid
T4
C4

Gi3
o3
Ad3
c4
D4
AT4
Add
G4

voice 4
ranga =

=8
Az5
D5
AzS
DS
A3$5
F36

F35 =

PASS 2,

voice 1
range =

D2
El
GiQ
oo
Ccl
cz
A%Q

cl

p2
EQ
El
Gil
Adl
Fi2
EQ
Cl

voicea 2
ranga =

Al
E2
Ad3
Ag2
c2
c4

E2
D2
D4
c2
Ad3
Dz

nelody:
A#l to E3

Gz A#2 G4z G2 C2 €3
Af1 €3 F#2 G# iz 2 M2

Aiz E2 B2 D3 G#2

A32 ¢ Al EX F=2
Cy ¢3 D3 Dz B3
F#2 C3 €2 G#2 A#l
G#2 E3 D2 A4l D2
C2 C3 E2 Dz D2
G¥2

zmeledy:
43 to CS

CS Ad] As4 Asd4 E4

F44 D4 G233 FzJ F=

G43 €5 C4 G373 CS

E4 G234 5 E4 C5

A¥4 G333 E4 ©C5 Di

F#4 E4 F#$3 C5 D¢

F#4 F33 C5 Asz4 Ad)
c4

melody:

D5 to G36

ES DS T25 A28 6
ES €5 L[5 Aas3s ES
G266 F26 T8 Ft5 F3%5
F36 E6 €8 Es D5
ES D6 ES G#6 Fi§
ES A#S5 Fi8 G#6 C6
F46 G#¢5 D5 D5 F3%
E6

INTERLOCKING:
melody:

DO to Fiz

Do €2 El1 F#2 FiD0
bz €1 Cl Ayl D2

F#l C1 G20 F#l C1

A#l C2 G¥0 D2 E:

C2 EO F#0 ED E2

F#1 €1 D2 Dz G#l
E2 A#0 Fi0 E1 EOC

Cl

melody:
A#l to D4

A¥2 E2 C1 D2 Fi#3
D3 €4 F43 Fiz C4
D2 A#3 C3 Fez C3
A%3 E2 D4 FikZ Al
F#2 E2 Adl E2 4
Dz €3 A42 A3 T3

D2
A#l 2
D3 (2
Gi2 E3
2 Rd2
E2 D2
G334 Fi3
D4 Gi4
G5#3 6
3 D4
GFd G=4
C5 D4
53 G#3
A5 TS
G=86 6
G55 D5
E5 CgB
& DB
F%6 F2a
G¥h Ga6

F43
c3
czZ
c2
E2
Atl

Fiz
Do
D1
c2
Fkz
ARD
F¥l

Az
ARl
B2
ca
cs
F#2

D2 G=2
D2 D2
D2 D2
E2 E1l
G312 E3

F=d4 Aa3
Gid D4

Aid Fi4
Fz23 =211
Fz4 Az}
A#3 C4

G231 A=3

<8 26

DS De
D6  Fi15
Gi5 F46
F3i> ES
C6 Dé
D5 G36

E2 G39
C40 G40
cz2 EOQ
F#l D2
El Dl
C2 F40
Cl F#2
4 D3
F#2 E2
€2 D4
D2 E3
£2 E2
EX E3

L]



)

A#3 F43 D4 €3 A41 C4 B2 E3 D3 €2 D4
A#l A4l E2

voice 3 melody:
rantge = F§3 to AfS

D4 G345 A#3 ES D5 F€5 A43 DS Ad5 DS F§3
A#) G#3 D4 G#3 C4 ©5 F#3 ES C5 Fid A¥S
F$3 F¥#5 A#4 G45 ES ES F43 C4 C¢ a#s5 agz
E4 G#4 E5 €5 FP#3 ps Dd  Fed P45 75 aae
F44d GA4 F¥5 CS5 C5 D4 G23 E4 F44 E4 Gi3
E5 €5 GI3 G5 G#4 G#3 D4 E4 F94 D5 Fid
F#5 D5 D& C4 G4 G#5 G45 B4 Ad44 Fi3 Ed
G4 G#5 G¥4

voice 4 melady:
range = D5 to Gis

GES A#5 E5 A#5 E5 G45 E6 E6 GI6 GIS L&

D5 E& F46 D6 GI6 D6 G*5 E6 D& E5 Cf

P45 G#6 A¥5 G#5 C6 G216 E5 ES G#5 A5 DE

AfS GI5 G#6 E6 GIS F45 D6 FS ES C6& FH6
Cs& D6 F46 E5 FI5 E6 Gi#6 E5 Fi16 C6 D6

GIe A5 F#6 F#5 DE E5 E5 A48 Fi6 Ff5 Gis
F#5 G46 E5 G4§5 FAS E6 CE F45 C6 GC#6 Ee

AR5 E5 Fis

BEHE: Omament.c

1. Oroselecy MIC?.19
2. Addorn(} MIC 7.20

TRE

ER—PEFHFR. FWMARNE, DUERET0 MR, b sk
FRARBREN.

i

R RN —HRA NSNS, AEHARASBN Omseiec(t, RBEA—
BEREE RPEFEAERETEANS NRE, AETRAEN AddomOUUEEH

FEAPMARRE KRG E. :
HHEEEFRAGTRES RIQYAFERNEARR. ARERS

embiable]. declll B orn{HHEBONA S ASA F R W],

MEMT

LSRR UE LR PRASE AU REE.

2 SR TERERREL - FERE P ERE MR E,
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3. RPN — &, VEEREIMAKILE.
4. ME—REABRR LA T AT
a. B MIC7.5 hif TrantablOE % F— ek,
b. BB ¥ ORNAMENT.C,
c. 5S¢ ] MCI7.2 $ Loopgne2 (¥,
dHBZE. BREEREE ARE.

ArEnR

/% ORHAMENT.C (fenerates 2 randcm—order pitch sequence,

then adds embe.]lishments to a percentage
of notes in accordance with probability
weights assigned to pach of four ornament

types. %/
#include <stdio.h>
main{)
{ . .
int temp[200]; /* sequence prior to decoration */
int final[500]; /* final enpelished gpizch sazg. 7
int embseq: /* number of pitches in final sequence =*/
int deco = 70Q; /% prob. (in ¥} of note decoration %/

int melength 4 30; /* length of original pitch sequence +/

int j; /* loop lndex */
int seed = -18763;
int Ornselec(};

static char #*pitch([l = {

MCD M, MCECM,YDO ", VDE0T, MEQ M MFO M MP4C NGO ", UGY0°",
"RD “,“‘B#U“rwﬁu ",“Cl 1\'1»::#1“’“!:,1 w o mpzlt,WEL ™, “F1 “r
"F#l","t‘.‘l “,"G#l","ll ","Aﬁl","ﬁl "o . licﬁzn’llnz n'
npgze, MEZ M WF2 M MF420,0GI M "SE2% . MAZ " "As2Y, "B2 %,
l|c3 n"ncislo'un3 “,"D#:}-""'EJ n' !I'G#3“P
HAB ﬂ'llni3n'l-!3] ",“C-’l ","C#l‘","D‘t H |ID#4OI "E4 ,I'ﬂF4 n-’
“F*-ﬂ",“cﬂ‘l “,“G!#",“A# ll’ilA14n’|rE4 vones oo ‘ICRSH'HDS L
"D$5',"E5 ","FS ",“F#s*,"Gﬁ rl"H,s#Sll L tra=5||'||£5 n'
NS ","C*S",HDG ",“D*G-,“Eﬁ ",'FG LIS 1L e “,“G#E",

¥ F'.C? o }:

" ¥
|!Fj n : !IF#JII : Gz [}
r J
r L
i v

“AS ", MA4E", "EG

srand(seed) ;

printf("tstdis”, "unembellished pitch sequence = ®,
melength,™ notes\n%};

for {j = 03] < mesength;jr+)

1€ {j % 10 == 0}
printf{"\n"):
temp{}] =~ rand() ¥ 30 + 2:
printf("%s " pitch{temp(3j] )’
}
embseq = Ornselec(temp,final,melength,dece);
printf ("tsidists”, "\n\nembellished pitch sequence:\n(",
deco,*Y of original melody notes”,
* have been ornamented)’\n"):
for (j = 07} < embseq;j++)

{

if (4 £ 10 == 0}
printf{™\n"};

printf(®is *,pitch{final[}]])~

]
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!} / end of main */

/#==r====a=s==== KIC 7,19 ==== */

/* Orselec(} function {computes arnament-type probabilities
and invexes addern{) function to add
seiected ornaments */

int Ornselec(temp,final, melength,dezo)
int tempi],final[},melength,deco;
{

;nt ir /* loop index =/
int wsum = ¢: /* sum of ornament prob. weights +/
int embsag = 0; /+* pointer to array finalf[] */

int orn{] = /* ornament patterns */
{1002,2003, 2004, 4006) ;
int dec[] = /* values for pattern reference 4/

{(-1,%,+1,0,1,0}:

int embtablae{] = /% ornament pattexyn probabilities #/
{4,3,2,1);

int rand(},Addorn():

if (deco == 0)

printf(®"\nfinished\n"):
return{0)

} ‘
printf("ists","\n\nornaments being addecd”,
" (prob. weights 4,3,2,1}:'\n"};

printf("1)y _ - 2) - _ 3) -_- 4] "
for (3 = 0:j < 4:3++)

{

eoptable[]] += wsum;

wsum = embtable{j]r

}
far (3 = 0;j < melength;]++)

if (rand()} % 1{0D < deco)
embseq = Addorn(temp.final,embtable,crn,
dac,wsun, i, embseq)
else
{
finalf{embseq] = temp{jl:
enpseq += 1:

'

return{embseq) ;

] /* end of Ornseiec() functien */

S MIT 7.20 ===,

/* addorn[) function finterpolates selected ornament
patterns 1ints original pizch
seqlaence) */

-int Addorn(temp, final,embtable,orn,dec,wsunm, i, enbsaq)
int tenp{],final(],embtable{].,crn{],dec!],wsun, j,enbseq’

!
int x,1,m,n; /* loop indices «/
float b; /* loep index conputation =/

for (m = O0;m < 4;D++)

if (rand{) % wsum »= embtable[m])}
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continue;
else
{
Kk = orn{m] 7/ 1060.:
b = pgrn(m] / 10GO.:
L= (b - % * 1000. + .5;

for (n = k~1;n <= l-1l;n++)

{
final(embseg] = temp{j} + dec(n);
embseq += 17

}
return {embsaqg) ;
}
Teturn{embseq) ;
] /* end of Addorn() function */ .
.,‘:.—
f* END OF GRNAMENT.C #/

B EITEH
ORNAMENT .EXE
uhembellished pitch sequence = 3¢ notes
C3 F#4 BY BS C41 G#5 E2 Aé4 DI Bl
B5. D1 B3 GI Al A3 Adl O+3 D45 F3
L> F#6 D#d F40 B3 <4 C#1 DI FRO F5

ornanents being added {prob. weignis 4,3,2,1):
) _—2) ~_ 3 ~_ -4 _~

embellished pitch sequence:
{70% of original melody nictes have been ornamented)

T3 B2 F4 F#4 B3 A#3 AYS BS C#1 D1

C*1 G4S G5 GH5 EI DY A§4 D31 C#3 Bl

Afl BS A#5 D1 C%1 Bl TF3¥3 GI G#1 Al

A3 G#3 A#1l Cy2 C3 C#3 D¥S E! F3 (33
D3 F%6 D¥4 FO F¥#0 B3l Bl 4 C#1 C1

B3 C#3 F#0 F5 ES

E¥H: Seqstore.c

1. Setstore() MICT.21
2. Segatrct() MIC7.22

SHRE

R, BR-BBSRNERTHE.

pid
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Cuh._r

B Seqstore()4: W3¢ 1 — 4 T F) FFARIE Y 5 1% BE 8 B (o B o gy
\ . ]
T B A0 o VR P LA B 2 S R 0 R ). TR B L (T LT T — e
TR,

B Seqrirei (R RBA FFHREAMINBNE FIWE, FEFRBRAPETE.
mEmT

SE—RXERBTR S E SEQSTORE.C M FHizik:

1. WA MIC7.11 4184 Rdintchd() B ¥OR 4 15— I IR BRI 3R e
2. RV P MR B 5 R W B I T P,
3RERBLANKELER - HEFREMBE. TFYERE,

2rma

/* SEQSTORE.C ({store and retrieve an articulated group
of integer sequences,}*/

#$include «<stdioc.h>

main()

int x{290]; /% stores segquence-group with Xeys */

int segqtotal=5; /* number of sequences in group te store */
int notetotal; /* number of values in sequence~group */
int seed = -312;

int Segstore():;

void Segxtrct{);

grand (sead) ; )

printf("a group of random-integer sequences are pow being stored.\n"}:
printf{™hers is how they are represented in the array:\n"):

notetotal = Segstore(x,seqtotal} ) .
printf{"\n\nextracted seguence~group looks like this:");

Segwtrot (x,.noatetotal)

} /% end of main */

&+

J[- = MIC 7.21 E=mRas==Tmmm=at
/* Segstore() functisn */

int Seqstora(x,segtotal)

int x[],segqtotal;

int j,X,noctecount, segien,storaval;

notacount = 0;
for (j = 0:j < seqtotal:j++)
{
seglen = rand{} % 10 + 5;
for (k = 0ik < seqlen:k++)
{
storeval = {(k+l} * {j+1}:
if (x == D)

X[ k+notecount] = storeval * 1000 + seqlen;
printf{"%d " x[k*notecount));
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}
2lse

{
X[k+notecount; = storewval;
priati("%d ", xfk+notecount]);

)
}

notecount = notecount + seglen;

prints("\nn):
}
return{notecount) ;
} /* end of Segstore() function w/
Jtmans—=ccasmar=== NI 7,22 S St L

?cid Segxtrct(x, notetotal)
int x[],notetotal;
{

int j,sedczunter;
seqgcounter = O/
for {3 = 0;] < notetotal:j+-)

if (x({}] < 1000}
. printf("%d ",x{31):

else
{
sedqcounter +=i;
printf({"\nseqguence id \n",seqgcounter);
printf{"id " x{j]1/1000};

]

}
printf("\n"};
}L/* end of Sequtrct() functicen #*y

*/
/* END OF SEQSTCRE.C */

BEE{TEHM
SEQSTORE. EXE

a group of random-integer Seguences are Now being stored.
here is how they are represented in the array:
1005 2 3 4 5

2010 4 6 8 10 12 14 16 1§ 20

3014 6 9 12 15 18 21 24 27 35 21 36 39 42
4012 8 12 16 20 Z¢ 28 32 26 40 44 48

5008 10 15 20 25 30 35 40

extracted seguenca-group looks like this:
seguence 1

1234065

sequence 2

2 4 68 10 12 14 16 18 20

sequence 3

369 12 15 18 21 24 27 30 33 16 139 42
saquence 4

4 8 12 16 20 24 28 32 16 40 44 43
sequenca 5 *

5 10 15 20 25 30 35 49

—274—

»
[




BE: Scorform.c

1. IntergerToPitck  MIC7.23
2. PutPitch( ) MIC7.24
3. ScriptArray( )  MIC?7.25

Thie
HR—FEBUN—H BB IE AT R— R0 Rk,
2

SCORFORM.C REEM RN T: IBFRAR -—ARFEEGA —FHSEN
H, REATEAREXDRRGL - HENLFNERNER S TASRIEBRER
ML, 1L P R, A VRTFLAHHREER. W8 BFIR. SEATA
SRFAER. HPHFENED TR FRREFON L RFREHETD)
Rm,

FIHEUA S T £&FWLS 2 LS Bk FRFIm. 22 onaFHm 1722, B
HHE), REFA. Hik. FESSEES B R ENT T kR0,
VHAOERFREASTRAFAN ¥, IARRFEMEBTERFABREE. MR
HHBXHRES A TRZ2NEKE. NERESSWHERELERERENIREX, &
EFR T, WERF—MAEIRRANSERASENE T LRERBEREL. URER
FHESRBAE.

EEAT

1. HE—XEAES, ABFRGEEHMERERDEETEITFRBN,
2, ALRXERBRFFWARE., FRAKUGIRTEHOTRETR.
3. B LB E R AR L A AW HFEMREEE. ZRES).

BFR&

/% SCORFORM.C {compile a notelist score of data for 5
musical parameters for output to the screen

or printer) */
#include <ctype.h>
main{)

int 3, datarray[B7]:
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for{j = 0; 3 < 47: 3+
datarraylj; = 3: /* generate some integers for
parameter dataj;substituta
. your own algorithm . »/
brintf{("Hotelist using R i-1\n");
SeriptArray(datarray, ‘P’, j):
ScriptArray(datarray, ‘R, j
ScriptArray(datarray, ‘A,
Scriptarray(datarray, ‘V’,
ScriptArray(datarray, ‘T,
} /* end of maln{) »/
/* */
/* This module incorporates a recent C language addition:
FUNCTION PROTOTYPES: delete this module if your ¢
Compiler doesn‘t support pratotyping. =/

et et
LTRE TR 1

M e e b

char sIntegerToPitch({int num);

PutPiteh(int num);

ScriptArray(int datarray{], char lnhead, int size):;

* MIC 7.23 =ssxmomoomsm=xh/

/* IntegerToPitch() furnction {an adaptation of
MIC 2.3 Pitchtab(), which converts numbers
ta pitches */

idefine MAXDPIT 84

char *IntegerToPitch{num)

int pum;

|

static char pitch(4)!

static char *names[] ={ "C™,"Cy" nD", SDY" NEY, “Fn *Fi",
I|G1| R I‘G'I' .1.'ﬁa=‘“'“5“ ] :

static char *rest = {"a"};

int pec,oct;

it (num < 0 || num > MAXPIT)
return {restj:;
elsa |

pc = num % 12;

oct = (num/1d);

sprintf(pitch,”¥s3d", names[pc], oct):
raturn (pitch);

}
} /* end of IntegerToPitch() function #/
* = MIC 7.24 =*_—===u:===-=g==.mn*‘f
Z* PutPitch() function =/
PutPitch {num)
int pum:

printf(*t-4s7, IntegerToPitch{numjj:

/" and of PutPitchk() Efunction */

* MIC 7.25 S
/* ScriptArray(} function */
Scriptarray(datarray, lnhead, size)

int datarray(]:
char lnhead;
int size:;

int k:
int j = o;
int offset = 0;

while(j + offset < size)
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printf("\n¥c ¥, lnhead):
wnxlegj < 10 & } + offset < size}
switch(lnhead)
{

case "Ppr
printt{™ ");
PutPitch{datarray(j++ + offset]);
break:
case 'R’
printf [ o=y,
printf("¥-4d", datarray{j++ + offsat}):
breaak?
case ‘A7
printf&(m ) ;
printf{*$-4q", datarray{j++ + offset]):
break:
casa "V’ :
printE(m "):
prinef("y-44n, datarray(j++ + offset]):
break;
case “7° 1
printf{" ")
printf{"%-4a", datarray{j++ + offset]);
break; -
case * !
PutPitch(datarray{i++ + offset]):
break;

}
offset += §;
1~

!
Printf(®"\n"):
} 7% end of ScriptArray(] function #/

*/

/* EHD QF SCORFORM.C ¥/

BAEEITRN

" SCORFORM.EXE

Hotelist using R i-1

co
Ao
Gi1
F#2
E3l
D4
441
Ads
Gis

[

1
20
30
40
50
53

MO BDHWNN WHWRMOTHR R

cC§o DO DO  E0 FO Fd0 6o Gio AD

BO C1 Tl DL D#l E1 F1 Fi1 61

Al AL P12 c#z D2 D2 E2 F2

G2 G%2 AY RAf2 H2 3 C#3 D3 O¥3
P3 F#3 &3 G#3 A3  A#d B3 <4 Ci4
D#4 E4 4 F§4 G4 G#4 A4 AM B4

Cf5 D5 D¥5 ES5 F5 Fi5 G5 G#5 AS

B5 ¢6 cCis D& D#5 E6 3 F#6 G&

A6 Af6 BSE CT R R

1 r 3 4 s ] 7 L 5

11 iz 13 14 15 16 17 13 19
21 22 23 4 5 i6 a7 43 29
3l 32 13 34 s 36 37 iz is
41 42 43 44 45 46 47 48 49
81 52 53 4 55 56 57 58 59
&1 &2 83 54 65 65 67 68 &9
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R 70 71 T2 73 74 75 76 77 78 749
R BO 81 a2 &3 24 85 86

A D 1 2 3 4 B a 7 8 9
A 1¢ 11 12 13 14 3 16 17 18 19
A 20 21 22 23 24 2E 26 27 28 29
A 30 31 iz 33 34 i 36 37 a8 39
A 10 4i 42 43 44 45 46 47 48 4%
A 5@ 5 52 3 54 EE 56 57 58 59
A =10] 61 62 €3 4 65 56 67 68 6%
A 70 7 T2 73 74 75 76 77 78 7%
A 80 Bl 82 a3 84 8: ag

v 0 1 2 ! 4 5 [ 7 a ]
v io 1 12 13 14 15 16 i7 18 13
v 20 2L 22 23 24 2% 26 27 28 29
v 340 31 3z i3z 34 3% 36 37 38 32
¥ 40 41 42 41 44 45 16 47 48 43
v 50 51 E2 £3 54 55 56 57 58 59
) &0 51 €2 63 Sa 55 56 57 33 -3
v 70 71 72 73 74 75 746 77 78 79
v 80 Bl a2 az 84 B85 36

T 0 1 2 3 4 5 5 7 E 9
T 14Q 11 1z 1z 14 i5 16 1n 1 ig
T 20 21 22 23 24 25 26 27 28 29
T Lo 31 32 31 34 35 36 37 38, 3%
T L-1¢ 41 42 43 44 4% 46 47 T 48 19
T 5C 51 52 g3 54 5% E1 37 58 5%
T &0 51 &2 62 G4 65 B6& 57 BE &%
T 70 71 72 73 Ta 75 76 77 FE: 79
T an Bl a2 a1 B4 BS B&

%8 MIDY R RO H SRl MR R

LK BASIC ¥ M8t 48 MIDI 454 5% 25 1 3 % 04 5 I8 08 A 1 2 2% R W
AR RS, RRRETEL AL ASCIT 430 T4 8. TATH A 8R
RER BT RN PSS A, REEDHEENIHEETE (G IBM EEH AL
HHY RA LM MIDI S0 FER, SFREER SASSSHEAUER MIDIE
HEFRTRE PSS EESH—EXBMEN. BT, S98%KWR TOPM.EXE B
ALK BASIC Brmf it AR AT BT HEREESMERFAED,. A, &F
& H— PCY.EXE B HEEE L CHERONMFRRBER, SRR ENXH#R
af i IBM 328044 PERSONAL COMPOSER fITER — R E M i, Sk
HEEEREFRBEYEBE,

WEFUED MIDE

4R A AL MIDE RS2, REESREARBLBHNFRET:
1. 7 BASIC BB A ASCI w3, 77854,
2.4 ASCIL 85 TR A~ ROUHEBRAER,
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3. BAH R i R R
4. EMIDI HFREHE LRER R4,

W1 BREBF TR S BRMA SO W T HEE AR, RHTHEAR
W EXEASTHEL -FONENFEFEE.
TR BIF AT F — i
f1 = fopen("mididata”,"w*); Rf5. BAMHE - FHIRRANERN—REISTRR
. ERPAHW—TFTRE-RiFINHF, BL HFREE. THSE. RFTRS
SRR B % Pl K S BOR e BD AT .
WF B Bras:
int },notes,seed;
unsigned long int start_time = g:; /* noteon start time ln clock
ticks */

vnsigned int channel = 0:; /% MIDI channels can ba D - 15 */
unsignad port = G:/% for PROMIDI ASCII file, port must be
set to 0 */f
unsigned int pitch; /+ MIGI note number (0-127) ¥/
unsigned int velocity: /* MIDI "loudness” (0-127) >/
unsigned int aztdar; /* articulated note-duration */
float duration; /* total time in clock ticks allewed for note */
float articulation;/* facteor to sherten tarticulate}) the note %/

BETR EBFENRERTRSHERERE LT, MAEGLLE RS
FHEs. TR FRK. AFFRURRFERSFASHAME,. HNER noteon HH(
FRERE ), HHSTCRTH.

pitch = rand{} % 65 +30: ,* lowest pitch will be 30 %/
channel = rand() % 15; /* randomly assign NIDI channel */
velecity = rand() ¥ 59 + 753: /% rancdomly assign volume */°
duraction = 1%z/(rand{) ¥ 9 + 2Y; /% 192 clock ticks per
quarter-note i/
arctdur = duration * articulation; /* shorten the time

fprintf(f1,"%lu %u %L 3u Iu $u\n",start_time,pitch,velocity,
artdur,channel, port}:
start_time += duration; /#* advance noteon time */

EE. AEHE. TR duration WARBRENH AR FEX S, TRRT W3RE
REEEA R T, WEEHES30 LA T -ENEFHA, R andur BFHFREE
THHEREGEHAE®). BEFKRNTES - s MENAFARSNG AN
BEN, SRBRAEENE, HRSERENTRENE NE—BANEHNEH
HEES.,

MIC7.26 # ¢ Midifile( ¥ %R T M Prif sy MIDI # 2% ASCH UHEE R,
WIAT U AR EREE LA TEROER. N RRNERES BMA LR MRRGX
8.

. Midifile) MIC7.27

THAE
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BA-FWR, RAFPEAAGURTRIBHER. Fk. 2K, ZEHR), HU
PSS RHHE RN ASCII B BHAFE.

i 2 -

Wt o0 ALE ] TOPM.EXE B FSuf A3 RBR . WEr b RS it th
REDAWIF FR AR,

L L= e

| RE-ZXEABF, ARPRESHBRERNEUERATEFSBH.
2. @Midifite) BRM LI Y R M A4ANHF(Lm, SRR 258

it 362§),

HFENR

/% MIDIFILE.C ({compiles a notelist score of data for 4 musical
parameters and writes it to a file in PROMIDI STUDIO SYSTEN ASCIX

format).-

HNOTE: File must then be converted to a seguence file using
TOPM.EXE, provided as part of segquencing softwaras by Systems
Design Asscciates, 5068 Plano Parkway, Suite 121, Plana, Texas

75075 +/f

¥include <stdio.h>
$include <stdlib.h>
main{}

(

void Midifile();
Midifile(}:

1 /* end of main */
* MIC 7.26 Ay
/* Midirile() function =/

void Midifile(}

(

FILE *f1, *fopen():

int j,notes,seed;

unsigned int pitch,velocity,channel ,port,artdur;
float duraticn,articulation:

unsigned long int astart_time = 0; -
channel = 0; /* agsign notelist ta MIDI Channel 1 #/ '
port = 0; /% for PROMIDI ASCII file purt must be sat to 0 »/

£1 = fopen(®zididata®, "“w"); .
printf("enter an integer seed for the random generatoriyn”):
scanf (“$d", Eneed); .

printf(“how many events in your notalist?\n"):

acanf {"td" &notes) ;
printf(“cnicr articulation as a real > 0 & <= .BS\n");

scanf (8", karticulatian}:

srand {gea)’ )
for{i = 0:} < notes;j++)

..-m_



o

/48 128

pitch = rand(} ¥ 65 +30; /* lawest pi i -

; pitch will be 30 =*
channgl = rand{) % 15; /* randomly assign MIDI cnanne{ */
veloc+ty = rand{} % 50 + 75; /* randomly assign volume W/
duration = 192/(rand(} % 9 + 2}; /* 768 clock ticks per

) . whole-note */
artdur = duration * articulation; /* shorten the time
) note sounds */
printf{"slu %u %u %u %u %u\n",start_time,pitch,velecity
artdur,channel,port): - '

fprintf(f1,"%¥lu %u %u %u %u %u\n",start_time,pitch,veloccity,

)

artdur,channel,port):
start_time += duration: /¥ advance noteon time */

fclose(£1) ;
] /* end of Midifile() function */

BFEITRH

MIDIFILE.EXE

enter an integer seed for the random generator J01
how many events in your notelist? 45
enter articulation as a real > ¢ & <= .85 .50

© 83 87 130 2 0

152

262

58

742

838

966

1222
1606
1702
1894
2003
2156
2348
2732
2885
2994
3378
3474
3858
3954
4039
4192
4320
4396

77
70
36
&0
42
93

8

a4 92 12 0O
78 8l 4 O
93 326 5 0
108 81 6 0
103 108 5 O
103 217 2 ©
2 115 326 6 0

84 121 81 11 0
57 77 163 4 0O

4

4 92 92 6 0

59 96 130 1 0
94 88 163 10 0
62 96 326 9 0

L

2 100 130 S5 ©

B8 108 92 11 0
54 75 326 9 0O

8

5 114 81 13 O

33 75 326 9 0 -

4
8
[

3 103 8r1 50
193 7212 90
2 121 130 14 0

92 109 108 11 0
37 78 54 2 0

4

4 117 81 6 0
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4492
4588

_AT16

4792
44920
5176
5285
5370
5455
5583
5967
6223
B39
6703
6895
7279
7407
7516
7708
B599

9T 81 &6 O
123 ic8 g ¢
114 64 3 O
121 108 6 0
84 217 11 9
78 %2 13 0
56 72 7 0
127 72 13 ¢©
85 108 0 0
12 326 13 @
119 217 13 ©
#1 81 7 0

76 326 3 0
118 1s3 1 @
85 32¢ 4 0
100 108 12 0
104 %2 4 &
77 1831 5 0
122 217 5 ©
102 108 1 ¢



| VoL

1

ik A BFLXM4

[ MIT_H3
/% FILENAME: SCRPTPRSR.H */
tinclude <stdio.h>

finclude <ctype.h>

finclude *fgetline.c™
$ifndef SYNCLAVIE C

$#include "gynclavi.c”

fendif

finclude "getfnam.c"
finclude "stoi.c”

$ifndef MAXDATA

tdefine MAXDATA 1300

$endif

#define MAXSIZIE 80;:

int parray[MAXDATA];

int rarray{MAXDATA]:

int aarray{MAXDATA}:

int varray{MAXDATA]:

int tarray[MAXDATA]:

int psize, rsize, asize, wvsize, tsize;
1ifndef inputfile

FILE *inputfile:

jendif

FILE *getfnam();

z*/'

/* KIC_ R4
/* TEXT.H +/

finclude <stdio.h>

finclude <ctype.h>

1include <alloc.h>

1include "randmain.c”

{define MAXDATA 10¢

fdefine MAXVOCAB 140

Jdefine MAXWORDSIZE 30
ddefine TRUE 1

{define FALSE -1

static char vowels(6] = {"AEIOU"};

static char punctuation(id] = (".,i:7[=/?"};
char “phones[MAXVOCAB] ;

-char *dipth[HMAXVOCABR];

char #*words (MAXVOCAE];

char #verhs(MAXVICAE!;

char »adjectives(MAXVOCAR::

char *nouns(MAXVOCAE];

char *articles(3] = {"a¥, "ther", "an¥};
int wet = 03

int dip = o;

@nt ph = 0; /* size of arrays w/
int vbet = g;

int adct = @

int nct = 0;

int act = 3;

*/
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MR B FEAEE.C)

/***!*t*t*iiﬂtiiittt*iﬁtii?*fktt*tt*i*i:iiti*tt*it***ti**i*i-.
i MIC_SPl.0 AHRRAY.C
purpose: Iunction-graup to handle array
processing (retro, invert, rotate,etc.) #/
#inciude "array.pro*
’* MIC_SPl.1 = = *y
invshape(shape, inv, size}
int shape(], inv(], size;
1

int j:
for(j = 0; 3 < size:! j++)

{
lt(snape{j] > o)
inv[j] = shapelj] = abs{shape(j) * 2);
glse
inv[j] = shape[]j] = abs{shapejj] * 2):
}
}
Fad MIC_S5pl.2 */
getshape{datarray, shapearray, size}
int datarray{]:
int shapearray[]:
int size;

int a ,b, j: ¢ .
for (3 = 0; j < zize = 1 ; j++;
{ .
a = datarrav[ji];
h = datarray(i + 1}:
shapearray(j; = b - a;

,nl'* MIZ_SP1.3 == "/
FputArray(fp, datarray, size}
FILE *fp;
int datarrayf[}:
int size;
int k;
int § = 0;

int offset = G;
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while(} + cffset < size)

{
while(j < 18 && j + offset < size)
- fprintf(fp, ™%3d ", datarray[j++ + cffset;);
oifset += j:
.= 0;
fprintf({fp,"\n"}:
!
)
/ kez=msocmxsm=s= H:':_S?:'. 4= =======t/

PutArray(datarray, size)
int datarray(j}:
int size:

int E;= 0
int affset = Q;

while{j + off=et <« size)

while(j < 18 && 7 + offsetr < size)}
printf{”%3d ", datarray{]++ + offset]]:

offset += j;

K j o= 0;
. printf(™\n");
' }

]

f wr===os=====n= MIC_35FL. 5 omes = .74
E Putln()

{

int j:

printf{"\ns=");

for{j = 0: j < 6B; j++)
I printf ™%z, *-'};

printg{"*/\n");

}
A k= MIC SPL.6 */
Fputln(fp)
' FILE wfp;
: {
int j;
: fprintf(fp, "\n/*");
For(j = 07 j < 6B; j+=)
fprintf{fp, "tc", '-');
fprint&(fp, "+ \n"):
. } .
r S MIC_SP1.7 */

RetroArray{datarray, size)
- int datarray(}:
‘ int size;

int retrograde[MAXDATA]:
int ask:
int 3, k:
‘ for{j = mgize-=1, k = 07 j »= 0; j~-, k++}

{
, PutPitch{datarray(il):
retrograde{k] = datarray[j::
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Pringf{"\n") ;
printf{"\nbo you want toe store it in che d 1) &
§canf("td", Eaek) | e data arrvay? yes {1) no
if( ask == 1)

{

for(j = o: j < size: e

} datarray[j)] = retrogradetj:;
Fhbaa s S D e B[IC_SPl .3 = */

getmax(datarray, size]
int datarray(]:

int size;
{
int j, max:
rorgmax = datarray[D}, 3 = 1; } < size; j++)
if{datarray[i] > max)
max = datarrayljjr
return max;
)
J temae—msaarre = MICﬂSPl La FESRaS=SISsocTw=k

getmin(datarray, size)
int datarray{), size;
i
int 3, min;
for{min = datarray[D], 1 = 1; j < size: j++)
if{datarray(i] < min)
min = datarray([j]:
return mnin;

}
/. MIC_SP1,10 */
float getmaxf(datarray, size)

float datarray(]l:

int size;

int 3;
float max;
for(max = datarray(o], 1 = 2; } < size; j++)
if(Gatarray(j]l > max}
max = datarray’i:
return max;
]
V& MIC SPl.11 ==/
float getminfr(datarray, sizej
float datarray(];
int size;

int j;
float min:
for{min = datarray[o], J = 1; j < size:; i++)
if(datarray[j] < min)
min = datarray[i]:

return min;
}
/im HIC_SP]_‘ iz =m=-====._.—.=:=——-..'~*/
FrotateArray(fp, size, datarray)
FILE *fp:
int size;

int datarray(]:;

{
register int routaticon, j, k, @, tran, ask;



int disarray[MAXDATA];
" tran = §;
’ printf (“ROTATIONS");
fer{rotation=0: rotation < size: rotation++)
{

& printf("\nArray rotation no %d\n", roctation):
fprintf{fp, "\n/* Array rotation no td */\n", rotation):
for(3=0; j < size - rataticm; j++)

disarray(j] = datarray[j + rotation] + tran:

for(k=0: k < rotation; k++}
disarray(j + k] = datarray[k] + tran:

ScriptArray(disarray, rP’, size);
FscriptArray(fp, disarray, 'P’, size):
}
)
/ﬁ==========.=== MIC_-SPI .13 i/
RotateArray(datarray, disarray, size, rotation)
int datarravy({]:
int disarray()];
int size, rotation;
~ {
register int j, k;
int temp{MAXDATA)}:
for(j = 0; j < size - rotation; j++)
# temp[]j) = datarray(j + rotation]:

for(k = 0; k < rotation: k++}
temp(j + k} = datarray(k]:

for(j = 0: J < size; j++)
disarvay[j] = temp[j]l:
}
/i MIC_SPl.14 */
jimhricate(darray, imarray, start, imsize, imbeg)
int darray{)], imarray[];
int start, imsize, imbeg:

int 3;
for(j= start; j < start + imsize; j++}
imarray(imbeg++} = darray(}]:
}

/* MIC_SP1.15 */
sumarray (arry, size}
int arry(]s
int size;
{
- < int 3;

int sum = 0;

for (1 = 0; 3 < size; f++)
sum +=~ abs{arry[j]):
return (sum);

/**ﬁ***!*.‘t‘*ﬁ‘i*ttiiitti***ttiittit**ittit'ttiﬁ*i‘ﬁ**t*tti*t/
/% MIC_SP2.0 INPUTYOU.C
purpcse: user input of data to array */
/* MIC_s5P2.1 2/
InputYourOwn(datarray)
int datarray(]:

287~



int j, k, size;
fifdef debug
printf("\n\t\t\t\t\tentering inputyourown\n");
fendif

printf({"\nlow many numbers do you want to input? ")
scanf("%d", &size};
for(j = 0; i < size; j++}

printf{*Input integer # %d \t-\b", j+1}:
scanf {"xd", &k]:
if{k »>= 0 && k < 85)
datarray{ij = k:
else
{
do{
printf{"\nBetween U and 84, remember?\n"};
printf{nInput integer 2% 3d ‘\t-\b",6 J+1};
scanf {"%d", &k):
datarray(j] = k:
} while ( k < 0 || kX > 84};
}

}
printf({"\nHere is what you typed im\n*):
for(j = 0; 3 < size; j++}
printt{"sd ", datarray[il):
printf{™\a\n");
return .(size);
}
/i***t****ﬁ*itti*i*t*ti**titi!t**titit*tittitttttttttt*ti*t*tt/
/* MIC _SP4.0 GETFNAM.C
purpose: obtain filename from console for
reading,writing, or appending »/
/* MIC_§P4,1 === >y
FILE *getfnam(use,mode)

char ‘use, *mode;

FILE *ifp,*fopen{};
char nawme(80],c;
int ask:

printf{"\n\nFfllanama for %s ? ", use);
scant{"ts" name);

if (namefo] == ta=’}y
¢ = dmode;
switch(e) {
case ‘y’: return jstdin}i
case ‘w’':
case 'a’‘: return (stdout);

}

it ((fp = fopan(name,mode}} == NULL)}{
printf("Error opening %s for %s." name, use):

printf(¥\nEnter 1 to try again: any other key to abort.”;.

scanf {"¥d", kask);
if{ask == 1)
fp = getfnam{use, mode);
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else exit(s);
}
return (fp);

/i =

/* MIC_SP6.0 SCORFORM. C

...__*/

fiiﬁ*i**i**ii*i.**ii***it**iit**iii**it*iiti***ii***tt*i*i*t*t/

purpoge: Lo Zonvert integer data to score
{notelist) format for use by

. avnthesizers.

¥include <ctype.h>
#include "scorform.pro®
/‘ - == HIC_SPﬁ;l ====2:====:=::*f
ValidPitch(pitch)

char *pitch;
{

int §, walid;

for(j = 07 j < 3: je+1

{

iftpltchij] = g 11 pLtchi3) == rar
pitchij] <= r3* || piten[i] == “#*
vailid = 1;

else
return{0):

return{valid):
H
== ch..sps ] =‘===tnx===$z=tf
#define REST B85
idaetine INVALID 86
int PitchTolntegex (pitch)
char spitch;

{

il pitzhii] »='30°

|l pitzh[j] == *-")

int PitchMumber = 24,6 cct = 3, accidental = 0, i, isvalid:
static int lettermuaps([] = (9,.11,0,2,4,5,7);
/*ABCDETFG %/

char c;

isvalid = validPitch(pltech);
if{isvalid == 0}
returm {INVALID) ;

1f{pitchfl) == 'F') /* convert all flats to - *f

i

pitch[l] = "~1;

1f (pitch[0l == 'C")
pitch{2] —= 1;

)

while{ {c = *pitch++) '= \0')

if(iscntrl(c)}
return {INVALID):

Lf(c == 1301}
retyrn [(INVALID)

if {c == 'R'}
retyurn REST;

else if (c >= 'R’ && C <= 'G')



i=Q_EAI:-
FitchNumber = letternuns(i);

else 1f [c >= '0' &4 c <= '3')
ock = ¢ = 'Qt;

else switch(c)

{

casa '#': accidental += 1; break:
case '+': accidental += 1: hreak:
case 'b': accidental -= 1; break;
case '-=': accidental -= 1; break;
case 'x': accidental += 2Z; break;

default: printi("\ninvalid $c*, c);
return (INVALID):

}
PitchNumber = [ (PitchNumber + 12 # accidental) %t 12) +
{oct * 12);
return (PitchNunker)
}
* HIC_SPG_] =TemmswamsTaa f
$define MAXPIT 24
char *IntegerToPitcl{num)
int num:

{

static char pitch(4];:

static char #names[] = 7CHY, "Ci"”, woir NOEY SPEN, TFY, P57,
"5",“6#”."&","A;"'"B" b

static char *rest = ["R");

int pc,oct;

if (num < 0 | num > MAXPIT)
return (restj;
else |

pc.= num ¥ 12:

oct = (num/12};

sprintf(pitch,"$s%d", names([pc}, oct):
return {(pitchj;

}

}
/* MIC_SP6.4 x/
PutPitch{nun)

int num;
i

printf(#g-4s”, IntegerTePitch{pum}}r
}
I MIC_SPE.S */
SeriptArray{datarray, 1lnhead, size)

int datarray{];
char lnhead;
int =ize;

int k;:
int j = G;
int offset = 0;
whlle(j + wfEset < gire}

{
printf{*\n¥c ", lnhead}; .
while(j < 15 && j + offset < size)
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switch{lnhead)
{

casge 'Pp' :

printf("r "y,
PutPitch(datarrayl{j++ + offser]};

bhreak;

case 'Rt

Prinmcfi® wy;

printfini-4d¥, datarray(j++ + offset]);

break;

case ‘A’

prinzfi® i ;
pripcf"g-4d",

breax:
Case ¢!
hreak:

case ‘T’

priﬁtf[“%—4d",

printfir "}

printf "g-44%,

breax;
case * '

preak:

!
offset += j;
j = 0:

}
princf(™"\n");

dacarray{jr++

datarray[Jj++

datarray[j++

+ offset]}:

+ offset]);

+ offsat});

PutPitchidatarray[j++ + offset]};

/t*ta**‘ggttti-ﬁtiiit**i*ttt**tnipti-ni*ttt**tttii*ﬁ*ttiii****i/

/¥ MIC SP7.0 SYNCLAVI.C
purpose:

prcvide screen output and data filing

in computer music notelist formar; an
expansion of SCCRPQRM.C

$include "synclavi.pro®
dinclude «<stdio.h>
#include <ctype.h>

A MIC_SP6.1
validPitch{pitch}
char *pitch;
{
int j, walid:
for(j = 0; 3 < 3; j++)
{
i€({piteh{i] <= 'G* [l
pitch[i] <= '9¢
valid = 1:
else
return{d):
return{validj:
)
/" KIC_SP5.2

fdef@ne REST 85
§define INVALID 86
/*

* PitchTolnteger:

>/
pitchlj} »>= ‘A
pitch{j] == '#!
W4

*/

|

pitch{j) »=f0’ ||
pitch(j] == ’=')

convert a pitch string to an integer value
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“ay

int pitchTolnteger(pitch)

char #*pitch;
( P ~
int PitchBumber = 24, oct = 3, accidental = ¢, i, isvalig;
static int letternums(]) = {9,11,5,2,4,5.7): /J* ABC D E F G %/
w

char c;

isvalid = Validpritch{pitch);
if{isvalid == ()

_return(INVALID);
if{pitch[l) == *Fr) /* ccnvert all flats to - %/

{

piteh{1l} = *-;

if{piteh[n) == rc*)
pitch(2y] -= 1;

while( fc = *pitch++] (= "\0"}
{
it{iscntrlcy)
return (INVALID):
if{c == "\g*)
return [INVALID);:
if (o == *mp*y
return REST;

else if (¢ >= 'A’ && C <= '5")
{
j_:C_'AI;
Pitchdumber = letternums{i];

alsea If {(c »= ‘0’ && C <= 79’}
ot = ¢ - T0';

alse switchic}

{

case ‘#’: accidental += 1; break:
casa ‘+*: mccidental += 1; break:
case ‘p': accidental —-= 1: break:
case f-': agcidental -= 1: break;
case ‘x*: accldental += 2:; break;

defanlt: printf(™\ninvalid %c*, cj;
return {INVALID):

}
PitchNumber = [ (PitchNumber #+ 12 + accidental) % 12} + (oct 1
return (PitchNumber):

}

* “IC.SP5.J ‘¥3=====mz==—=h/
#defina MAXPIT 84
char *IntegerToPltch(num)
int num;
{

static chaxr pitchi4}:
static char mames[] ﬁ{ "C",“C‘",—"D".'D#“,“E","F",'F#",
"G",‘G#”,'A",“A#“.“B“ ';

static char #rest = {"R"};
int pc,oct!

if (num < 0 }{ num > MAXPIT)
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return (reszT) -

eilse {
Pc = nunm ¥ 12;
oct = {(num/12);

sprintf{pitch, "{sid", names{pcl, oct}!;
return {pitch):
)

}

i === === HIC_-SPG_Q :z:::z:‘:::‘.====='.l"l.zr

FutPitchinum}
int num;

printf("§-4s*, IntegerToPitch({num));
1
Jrmmmm=== = MIC_SPT.1 —==== = */
FputPitch( £p, nam)
FILE »fp;
int num;y

fprintf{ £y, "t-45", InteqerTePitch num}):
3
/t —_—— = HIC.—SPS .5 =====:=::=====*’f
ScriptArray(datarray, lrhead, size)
int datarray’l];
char lnhead;
int sjize;

int k;
int j = 07
int offset = &;

while(l + cffset < size}
{
printf{"\ntc %, lnhead}:
while(j < 15 && j + offset < size)
switch(lnhead)
{
case P’
printfi® ");:
Futpivch(datarray[j++ + affset]):
bhreak;
case ‘R' @
printi(™ "};
printf{"i-44", datarrav{ij++ + offset]}:
kreak:;
case ‘A’
printf (™ ")
printf"1-44", datarrayl)-+ + offset]];
hreak:
case V7 o
printf£(™ *y;
printf{*3-44”, datarray{j++ + offset}):
break:
case 'T’' ;
printf™ "});
printf{"%-ac", datarray(i++ + offset});
break:

case " .
PutPitch (dataTtray[j++ + offset]):

break;
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offset += j;
i=0;

}
printf("\n");

/* MIC_SP7.2 */
Fscripthrray(fp, datarray, lnhead, size)

FILE »fp;

int datarray{]:

char lnhead:

int size;

1
int k:
int § = 0
int offset = €;

while(j + offset < size)

{
fprintf{fp, "\nic ", lnhead};
while(j « 15 && j + offset < gize}
switch{lnhead)
{
case ‘P’ :
fprantf [fp, " “i:
FputPiteh (fp, datarray(j++ + ocfEset)}:
break:
case 'R’ :
fprintf(fp, ® "};
fprintf(fp, "%-ad", datarray(j++ + offset]):
breaak:
case ‘A’ :
fprintf(fp, ™ "):
fprimtf(fp, "t-4d”, datarray[j++ + offset]);
break;
case 'V’ :
fprintf{fp, ™ *):
fprintf(fp, "i$-4d”, datarray(j++ + offset)});
break:
case 'T* =
fprintfifp, " "):
fprintf{fp, "t-4d*, datarray[j++ + offset]});
break;
case © ' ¢
FputPitch(fp, catarray([j++ + offset]]:
break;

}
offset += j;
j=o0:

H
fprintf{fp, "\n"}7
}

AnAEA AR A etk RN *ntiitt***tt*t*tiat**tq***tttiit‘/

/¥ MIC SP8.0D SCREEN-C
purpose: ansi screen escape characters &/

$include "screen.pro”

fdetfine BOLD "\ 0331[1m”
{define UNDER "\ 033(4n"
fdefine BLINK "\ 033 [5m”

idefine REVERSE "o [Tm"™



fdefine NOBOLD "ND33[2;im®
{define NOUNDER "NO33[2; (4"
#derfine HOBILINK "\O3X3[2;(5m"
4Qefine NOREVERSE U\D33[2:(7m"

#define NORM "\3313{om" /* cancals special modes */
#define CURSUP HNOI3[A¥

¥define CURDN "ND13[B"

$define CURR Ji3[cH

1define CURL "\D33[D"

d1define HOME "ANDI3 R

4define BIGTQP "NI333400

fdefine BIGBOT "\D3344"

#define NORMAL M\ 333§50

féefine WIDE " 35346"

int wt;

J REmm=sssss==rames MIC_SP3.1 e ey L7
/* centerf centers string */
centerf{string}

char #*string;
{
int 1;
1 = (80 - strlen(string)) » 2:
while {l=-- > 0} putchar:’ r}:
printf("3s\n" string);
}
i === MIZ SP8.I ==sm=ss=xmcxmnk/
centerwidef(string}
char *string;
(

int 1;

1 = (40 - strlenistring)) 7 2:

while (1-— > 0} putchar{” *};
printf{"%stst=\n" ,WIDE, string, NOEM)’

H
S MIC S5P3.3 =s=s==s—amosxe=t/
centerbigf{string)
char #*string;
{
int 1:
1 = {40 - strien(stringj) s 2;
while (1-—- > 0) putchar(’ *);
printf (“$s%sts\n",BIGTOP, string, NOFM)7
1 = {40 - strien(string)} / 2;
while (l-— > 0) putchar(’ *):
Printf("%s$s%s\n", BIGBOT, string, NORM};
!
/* MIC_SP8.4 */
Cls()
(
LE (vt == 1)
vt52als{) ;
else
vt100cls()
}
Vi MIC 5P8.5 -

Scrcurs{row, col)
int row, col;
£

it {VE == 1)
viS2sercursirow, col);
ulge
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vtlo0scrCurs(row, col):

;
f‘ I{IC_SPS . b m==: ::::::zzz:l}/
vt52cls ()
printf{*\N033H\033T");
J
/* !{IC“SPS . $2:==:zz:r=(::-====-"/

vtSZscrcurs{row, col]
int row, col;
{
printf{"\033¥%c3c" row + 31, ccl + 31);

S H:C_SPB 1 B et e
vi100c1s()
{

Printf{"\ 03 [(H\03I[2T");

Fa HIC_S?S W9 sme s ccremaz==k
vil00gorcurs{row, col)
int row, col;

PrintE(™\0330%d;¥aH", (row) + 1, (col) + 1):

!

/i HIC_SPB .10 =Zt=z:_—_==..'==='==*;
getve()

{

- . - - LI
vt = 1; /* for ibm pc with ansi driver installed «/
‘Iii**t*tt*ti*ntﬁ*t**i***ttiitttt**tttt*t*ttﬁ**ttti*tt*tnt: XWEK S

/iitinitttti*t*ttiﬁ*t***tintnﬂ-iiht*t**ti*t*nixt*ntst*titta Ak hw )
/% MIC_SP9.C GETNUM.C 4/
getnum(}
[
int j;
char stringfl0]:;

gets(string):
j = atoi{string)
return{j):

)

T YT R L IaTd Ly e L PP T L T S L L
/% MIC_SPl0.Q FUSAREAY.C */
‘|

fincluyde "fusarray.pro"
* . MIC_SP10.1 Y.
FusePalr(Ip, dat, fusarray, size)

FILE #Ip;

int dak[]:

int fusarray{}(2}r

int size:

int §, row, col;

printf("\n\tFUSIONS\n"},

fprintt (fp, "\n\tFUSIOHNS\n"):
princf({"\n\yn\tintarvals to be fused : \N\t");
fprintf {€p, "A\n\n\tIntervals to be fused : \n\t"):
Putirray(dat, size):

FputArray (fp, dat, size);

L

"

L

-

= T
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A

B/~r2

j

row = 0
for(j=0; j < size - 1; j++)
{
col = (;
fusarray(row]{cel++]
fusarray[row++][col]

dat{jir
dat{ j + 1]:

fusion2(dat, fusarray, size)
int dat{};
int fusarrayfi[2]:
int size;

{
int 3, k, m, n, row, col:
row = Q;
for{i=0; j < size - 3; j++}
(

X = dat[j] + dat{j + 13;

m = dat[] + 2] + dat[j + 3];
col = 0;
fusarray(row][col++]
fusarray{row++][col]

}

return{row) ;

k:
m;

}
/ #== == MIC_3SPl0.2 == */
fusion(cat, fusarray, size, limit)
int dat{];
int fusarray[]}[2]):
int size;
int limit;:
{
int x, ., k, col:
int Tow = 0;
int m = 9;
int r= 0;
forfx = 2; X <= size — 1; x++)
{
for(j = €, k = size - 1; j <= size - X, k »= x; j++, k--)
{
n = sumrationridat, j, x): /* sum dat from j to x »/
n = negsumigat, k, x)r /* sum dat from k down to x ¥/
if{m <= limit)
cpl = 3;
fusarray(row!{col++] = dat{j];
fusarray[row++][cel] = =m;
}
if{n <= limit)
{
col = 0;
fusarrayirow][col++] = dat[k]:
fusarrayfrow++](col) = n;
)
}
return(row) s
H
VA MYC SP10.3 ®
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fus?onl{dat, fusarray, sizej
int datgp);
int fusarray(l[21:
int size;

int §, k, m, n, row, col;

row = Q0.
Par{f=0; j < size = 4; }++]

{
k = dat(j] + dat{j + 1] + dat[j + 2);
m = dat{j + 1] + dat{j ~ 2] + dak{j + 31;

cpk = Of
fusarray[rowl[col++] = K;
Eusarray{row++][col] = dat{j + 3]:
col = Q3
fusarray[row] {col++] = dat[]j);
fusarray[row+tjfcol)] = m; '
}
return(row) ;
t
Ve HIC_SPiv-4 */
summation (darray, start, num)
int darray{];
int start:
int num:
{
int 3;
int kx = 0
for(j = 1: 3 <= num; j++)
k += Jarray[start + j):
returnik) :
}
A MIC_SPl10.5 L7

negsum{darray, start, hum)
int darray(]:
int start:
int num;

int § = o;
int k; ;
for{k = 1; X <= num; X++)
j += darray[start - k];
return(j};
}

*ttﬁt*iii*iitl*i**ﬁ*li*ii‘tt**iﬁl*i*t*iit****ifi**ifﬁ*******i*//
/% MIC_SPl1i.1 MATRIX.C &/

#include "quicksort.c*
$include "matrix.pro*
* MIC SP1l.1 Y,
/* skould be sorted firgkt »/
PutMatrixPg(matrix, f£g, rsize, calze)
ink matrixil(2):
int Igfl: -

rf



O "’"'*w-\

T

v i

int rsize;
int c¢size:

int j, x:
printf("\n fusion\t\t\tfrequency"):
printf(®*\n ———-- R A A T \n"};
For{j = 0: j < rsize; j+=fq[j])
{
for(k = 0; X < csize; k++)
printf{"®d\L", matrix{jij[k]):
printf("\t Td\n", fqi{il)s
)
¥
/ * == = HI:—S‘Pll .2 =============zl/
FputMatrixFg(fp, matrix, fg, rsize, zsize)
FILE *fp:
int matrix[}{2]:
int £30]:
int rsizes;
int csize;

inz 3§, k;
fprintf(£fp, "\n fusionmit\titfreguency®);
fprintf (fp, “\n -—--=-= AENENE m e Ay

for(j = 0; j < rsize; J+=£g(3]}
{
for{k = D; k < csize; K++)

fprintf(fp, "idA\t", matrix{jii[(kl):
fprintfifp, "\t td\n", £gq{il):

x MIC_3P11.3 ty
indMatrixFreg(matrix, fq, size}

int matrix(3i[2]);

int £qi]:

int size;

)
/
F

in% j, k, key, key2:

printf("\nFinding matrix Fregquency\nPlease be patianti\n"):

for{j = 0; J< size; j++}
£q[j} = o

for{j = 0; i< size; j++)
(
key = matrix(j][(0]:
keyi = matrix{i]j(1]:
for{k = 0; k< gize; k++)

{

ifrkey == matrix{k]({0] && key2 == matrix{k][1}}
fgrk] += 1;

}

L
/* MIC_SP1l.4 == */
MatrixSort(matrix, rsize, csize)

int matrix(](2};

int reize;

int csize;
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{

int i, i, k., temp, temd27

printf(*\nSorting matrix\nPlease be patienti\n®):

/% sort TOWs */f
for{i = 0; 1 < xrsize-1; ++i)
for(j = i + 3; i < rsize: ++j!
if{matrix[i)1{0] > matrix[i}[0])
{
tenp = matrix{i}[D]:
tenpz = matrix[i}(1];
matrix;i][o] matrix[ilia:
matrixii]il} matrix[i]1[1:
matrixii]{e} temp;
matrix[3]1[1} temp2;
1
/* sort cols */
forfi = D; i < rsize-l; ++i}
for{j} = 1 + 1; j < rsize; ++j)

e Wl

Wonu

if{matrix[ij{1} > matrix{j1(1] && matrix(i}(0]
== matrix[3j]1{0])

{

temp = matrix(i}(1;~
matrix[i](1} = matrix(j]1[13?
matrixfi][(1l}] = temp:

)

¥

/" MIC_SP1l.5
NatrixQuickSort [matrix, rsize, csize)
int macrix?li[2];
int rsize;
int csize;

{
int i, j, tap;
int temp[5000);:
int temp2{5000];
printf{™\nsarting matrixyagsi\n®t s
/* sort raws +/
for(i = 0; I < rsize; i++j
temp[i] = matrix{il(0].
quickSort (temp, ¢, rsize-l):

/* sort cols */
for(i = 0: 1 < rsize-l; ++i)
for{y =i+« 13 j < roize; ++3}
if(matrix{ij[1j > makrix{j](1]

i

top = watrix[i]{1]:
matrix{ij[1] = matrik{j]{i]:
matrix{1}[1] = top;

}

for{i = 0; I < raize-l; i)
matrix(i]{0] = temp(i]:

& matrix[ili[9]

w matrix[§]1(01}

/ MIC_SP11.6
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PutMatrix(matrix, nrow, rcol}
int matrix({][2]):
int nrow;
int ncol;

int j, k;
for(j = 0; j < nrow; j++)
{
forfk = 0; k < ncel: X+-)
printf("%d\t", matrix[j]{ k)):
printf("\n"};
)
H .
i NIC_SPl1.7 *f
FputMatrix(fp, matrix, arow, ncol)
FILE *fp:
int matrix(1[(2]:
int nrow;
int ncol;

int j, ki
Eox{j = 0; § < nrow; j++)
{
for{(k = 0; k < nocgl; k++)
fprintf{fp, "3d\t%, matrixi31l kl}:
fprintE{fp, "\n"):
}

i
/* MIC SF11.8 === ./
ZeroMatrix(matrix, rowsize, colsize)

int matrix[]:

int rowsize;

int colsize;

int j. k; ]
for {(J = 0; j < rowsize; J++)
1
for(k = 0: k < colsize: k++)
matrix(j, k] = 0;

-

SN RN AR R AR AN R R RN Ak A h kR A Rk kR AR KA RN AT RN NS R A RN NN e/
/* MIC 8Plz.0 QUICKSOR.C )

/* === MIC_SP12.0 */
/* call : quicksort(sorted, 0, size - 1); L7
/* sorted = int array, size =length of array +/
QuickSort{item,left, right}

int item[}, left, right;

{
register int i, 3§;
char x,y;

i= left;

3 = right;

X = jtem](left + right)/2];

do |
whilafitem[i] < x && i < right) i++;
while{x < item(j] && j > left) j-—-;

if(i «= §)
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[

¥y = item{i);

item{i] = item(i}:

item(3] = y:

i4+) J~ey

1
j whilefi <= j):
iffleft«< ) QuickScrt(item, left, j):
1f{i « right}; QuickSort(item, i, right};

I
P& = MIC_SP1.5 ===== A
quick{item, count)
int item[]:
int count:
r
QuickSort{item, 0, count-1);
H

/1ittiiint*1tﬁ:ti LE LA E R AR ERFR SRR ERL SR TS LRSS AR R RN ] LLY)
/% MIC_SP12.0 STATFUNC.C *

/% calls:
a = meandata, num);
st = Stdrev{data, numj};
mn = pediap(data, num);
md = FindMode{data, num);
reqress(data, num);

s

fdefine MAX 1060
float mean(}, StdDev()}:

MIC SP12.1 */

float
mean(data, num]
int dataf)]:

int num;
{

int £, sum = &;

float avg;

for(t = 0; t < nua; ++t}

sum += data[t];
avg = sun/num;
return avg;

}
i MIC_SP12.2 s/
float
Stdpev(data, num}

int data[]:

int num;
{

register int t;
£float std, avg;
double temp, sqrt():
» awg = mean(data, num);
atd = 0;
for(t = 0; t < num; ++t)

(
ptd += ((dpta(t] - avg} * (data[t]} - avgl};
)
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std /= num;
temp = gtd;
tenp = sgrc(temp);
std = temp;
return std;

i
I+ MIC_SP12.3

median{data, num}
int data(]:
int nuam;

register int t:
int dtemp[MAX]:

for(t = 0; t < num; ++t)
dtempit] = data{t];
guick{dtemp, num);
refturn dteap(nums/2::
H

/S MIC SP12.4
FindMode(data, num)

int datag];

int num:

register int t, w:
int ecldmcde;
int count, oldcount, md;

oldmcde = 0;
oldzount = 0;
for(t = 0; €t < pum; ++t)
1
md = data[t];
count = 1;
for{(w = * + 1; w < pnum: ++w)
if(md == data{w))] count++;
if{count > eldcount)
{
oldmode = pd:
oldcount = count;
}
}
return aldmode:

)

Fa MIC_SPlZ.s
regress{data, humn)

int data{];

int num;

{

tlozt a, b, x, x_avg, y_avg, teap,

tloat cor:

int data2[580]:
float sStdDev():
int t, min, max:
char s[B0]:

Yy_avg = 0;
for{t = 0; t < pum; ++t})
Y_avg += data{t]:
Y_Avg /= nug;

tenpl;
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X_avg = 0
for{t = Q; t <= num; +-+t3
X_avg = 3
Xx_avg /= num;

temp=0;
templ=0;
for(t = 0; £ <= num; ++t)

temp += {dataft-1}- y_avg) * {(t-x_avg):
temp2 += (t-x_avg) {t-x_avg);

}
b = remp/temp2;
a =y avg - (b » x_avg):
far{t = 8; t < num; ++t}
dataz[t] = &t + 1; .
cor = temp/{nunm),;
cor=eor/ (StdDev(data. num] * StdDewv(data2, mim)};

printf("\nRegression equaticn is ¥ = %f + %f * X\n",a,b}:
printf{~Correlation coefficient: %¥f\n",cor):
S*printf("\nPlot data points and regression lire? (y/mi“):
gets{s);
1f(toupper(#*s} == 'N'} return:

for(t = O; t < num * 2; ++t}

data2{t] = at{bv(t+l));

min = getmin{data, num)} * 2:
max = getpmax{data, num) = 2;
scatterplot(data,nue, Mmin, max, num*l);
scatterplot(dataz, num+*2, anin, max, num*2);
geta{a)r2/
}

s = MIC SPi2.6 *j N
get num(}
L

char s{8C]:

getsis);

return{atoi{s))

FARRE R AR RS AR A AR R R A RN F RN AR AR AR AR AR RS AR b h R AR
f* MIC _SF13.0 SCRPTPRS.C &/

/* MIC_SP13.} *f
Finclude "scrptprs.h”
GetLines(fp)
FILE *fp;
|
char“*line;

int lnsize, 3:

line = (char *) malloc(80);
printf{"\nReading file:\n");

while ('feof({fp))}
{
Insize = fgatline(fp, line, 30};

printr({=%a% iine);
gatlinhead(line, lnsize);
}



| printf("File read completen);

/= MIZ _SP13.2 2y
PutData()

{

int J:
printf{"\n\nHere ig the pitch array size= ¥dyn",psize) ;
tor{j = 0; j < psize; j++)
printe("%d ", parray{ji;:
printf{“\n\nHere is the rhythm array size= 3d\n",rsize):
tor(j = 0; j < rsize; j++)
printe{"3%d ", rarray(3l;:
printf{"\n\nHere is the articulation array size= %d\n",
asize):
for(j = 0; j < asiza; j++)
printf{"3d ™, aarray[ili:
printf{"\n\nHere is the wolume array size= %$d\n",vsize):
for{j = 0; j < vsize; j++)
printf(*sd ", wvarray(jli:
printf{"\n\nHere is the rte array size= %d\n",tslze|;
fok{j = 0; J < tsize; j++)
printf(*"%d ", tarray{jl::
]
/*——— HIC_SPl:-.J TomnoammsTTET R S
getlnhead{line, lnsize)
chay linef3;
int lnsize;

int j, size:
char lnhead:

size = 0;
o= 0;
while (line[j} ==+ *)
i 1 ,
lnhead = toupper(linefi];:
§ifdef DEBODG
printf("\nlnhead ¥c ", lnhead):
Bendif
switch{lnhead)
t
case *P' : size = getparrayrline, lnsize, parray, psize};
psize = size:
break;

case ‘R’ : size = getnarray{line, lnsize, rarray, rsize);
rsiza = size:
break;

case 'A' : size = getnarray(line, lnsize, aarray, asize):;
asize = size:
break:

case ‘v’ : size = getnarray(line, lnsize, varray, vsize};
vsize = gize:
break:

case 'T’ ; siZe = getnarray({line, lnsize, tarray, tsize;;
tsize = size;
break:

caka ‘/* : 4 = skipComment(line, j, lnsize};
break;

casa ‘D’ : printf("\nDefines nct yet supported®);
break:

— ;05_
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/* MIC_SP13.4 ==/

SkipComment (line, offset, lnsize)
" char #*line:;
int offset;
int Insize;

do {
switch{line[offset])
{

case "%’ { if(line[offset+1l] == '/’
return(offset + 2});
break;

case '\n': lnsize = fgetlipe{inputfile, line, BO):
prinsf{"line read:\n"):
puts({iine) s
getlnhead{line, lnsize):
break:

default : offset++;

break:

H
} while({-~lnsize > q);
return{offset) ;

)
FA== MIC_SP13,5 == = */

getparray{line, lnsize, datarray, xsize)
char line{]:
int lnsize;
int datarray!);
int xsize;

int i, 3, k, pc, isp:
char pitch(4];

i=9 =Xx-=20;
firfdef DEBUG
printf("\ngetparray size=%¥d \n", xsize);
putz{line):
#endif
do
3 o=0;
for{i = 0; i < 4: i++)
pitch[i]=* *:
isp = 0:

pC = BG; .
while{line(k] =+ " && } < 3 k& line[k] != *P’)

{

pitch(j++] = line{k++];
--lnsize;

isp = 1;

}
if(isp = 1)

(
piteh[i] = \0';
pc = PitchTelInteger (pitch};
)
K+
if{pc (= 8§)

i
datarray(xsize++) = pa:
{irdef LDERUG

4§t



printf["\nparray[%d] = %$d pc=%d " ,xsize-1,
datarray|xsize-1],pc}:
FutPitch{datarray(xsize—-11};
Yendif

}
} while {line[k] != '\n’ && -~lngize >» 0];

return{xsize}
}
i MIC_SP13.4 =%y
getnarray(iine, lnsize, datarray, xsize)

chayr #*line;

int lnsize:

int datarray’};

int xsize:

int 1, 3, k:
char num[4]:

3 =%x=o0;
dof

J o= 0;

for(i = 07 1 < 457 1++})
nun[i]= * *

while(line[k;
{
nun{i++] = line(k++};
--lnsize;

x
1

= ¢ 4 gk < 3}

H
num(3] = *\NG";
ktr;
if(isdigit(nun[0])) && {lisspacei{num{0])} )

datarray{xsize++] = stail(nux};
#lfdef DEBIG
printf{"\ndatarray[tdj=%d num = ¥z " xsize-l,
datarray(xsize-1],num}:
jendif

}
} while (line[k] != *\n’ && --lnsize > 0};

return(xsize);
}

KA RANR AR A AR A RN E RN R R TR SRk A A AR e AR AR hd
/* MIC_SP15.0 FPGETLINE.C */

fgetline(fp, line, MaxSize)
FILE «fp;
char *llne;
int MaxSize;

int ch:
int Returnsize = 0;

if { MaxSize == 0 }
{
*line = "\o’;

return( 0 )
}

while (( --MaxSize > D ) && [{~h = getc(fp)) != EOF )
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!
lrand(l, hj

. &k r ch !'= "\n’ 1)
. line[ReturnSize++} = ch;
if [ch == ‘\n'}

line(ReturnSize++; = ch:

line{ReturnSize; = *\07:
raturn{ReturnSize);

P L L e Ly L L ey
[t MIC 3Pl6.0 STRI.C */

stoi (string}
char string[}:
{

int j, ival, retval;
retval = 0

forf} = 0; string{j) »= ‘0" && stringli] <='9%: ++3)
{

ival = string[j] - “0*;
retval == 10;
retval += ival;

}
return(xetval) ;
‘I*t***it*tt*ttt*!ii*t****tti-i*tt*ttti*tii‘iitt**ti***ii*tttti*!f

/* MIC_SP19.0 RANDMAIN,C %/

#include <time.h>

§include <stdio.h>

ginclude <stdlib.h>

f§include "getnume.c®

* NIC_SP15.1 "/

RandMain(datarray}
int datarray[]};

int i, hi, lo;
int size = 0;

printf(™\nHow many randem numbers da you want?\t"):
size = getnum{):

printf{"Enter lowest number in gamutith};

lg = gatnum(};

printf{"Enter highest number in gamuti\t*);

hi = getnum();

randomize();
for(i = 0; i < size; i++)

{
datarray{i] = lrand{lo, hi};
printf{"3d ®, datarray(i]):

}
raturn{size);
)

MIC_SP19.2 =/

int 1,h;
{
int range,min;
long tm: :

‘.d?



min = {1 <= h) ? L . p:
range = absth - 1y - 1:
return (rand() % range + ain):

f*’*******t*t***i*****t*tiii**iit*tﬁit***t*i*itifi**tt**i*fii***ij

/* MIC_SP2C.0D === */

/* GPRINTF: Used like PRINTF except the output is sent to the * 0
/* sGreen in graphics node at che specified co~ordinate. */
I /)

int gprintf({ int *xloc, int *yloc, char *fmt, ... )
{

va_list argptr: /* Argument list pointer L4
char str{140); ;* Buffer to build sting into L7
int cnt; /* Result of SPRINTF for return */
va_start{ argptr, format |: /% Initialize va_ functions "y

cnt = ysprintf( str, fmt, argptr }:/* prints stzing to suffer */
suttextxy( #xloc, *yloc, str };/* Send string in graphics mode */
*yloc += textheight( "H" ) + 2;/* Advance to next line #/

~a_end[ argptr |/ /* Close wva_ fupctionss/
return( cnt j; /* Return the conversion count=/
} .
/* = HIC_Sle. 4] =====:=====—_¢*/

#include <ctype.h>

fgetword|[ Word, WordLength, fp )
char *Word;
int WordLength;
FILE *fp;

nt ch;

if [ wordLength <= 0 )
{
*Word = fA\0';
return;
}:
ch = *Word++ = getc{ fp }:
iE { isspace( ch ) )
while (| --WordLeng:th > 0O ) /* skip white space (74
{
ch
it

*Word++ = gete! fp 1
fisspace{ ch j )

=]

ungetc{ ch, fp );
break;

}
elge
while { --WordLength > 0 )

{
ch = *Word++ = getc{ fp 1:
if { isspace( ch ' )
i
ungektc( ch, fp }:
break;



—310—

}
if ( WordLength == 0§ )
ungate{ *( Word - 1 j, fp };
A Word - 1 } = ‘\G*;
}

/ﬁ*i*i*i*i**t*tt*iitilltt*1ttt****i****i************i‘*/

/* MIC_sPz3.0 *y
/* TEXTLIB.C +/

$include *"text.h"

SoundSummary()

int 3:

printf(™\nSounds\n"};
for{j = 0; § < ph; j++)
printf{"phenes id = 3Is\n", j, phones{il;;
printf("%d phones\na®, ph};
for(j = 0; 3 < dip; j++)
printf{("dipthongs %d
printf¢"%d dipthongs\n", dip)

%S\nu’ jr dipth[j]);

/ﬁi***k****ﬁttttii*****i*i**1******t************Q*i*t*i*itk**ﬁ!/
WordSummaryy)
[ )
int j;
for{j = 0: § < wot; je+}
printf("¥s\n®, words’j]):

**ii***iitt**ii***i*ili*t**t*i******ii*tttti*t*iti‘ii*tt*i****/

MakeDrivel {Ip)
FILE *fp;
{
int j, num, howwany, pr:;

printf ("\nHow many words do you want?\t");
howmany = getnum{};
printf ("\nWrite to file? (1) = yes\t"}:
prt = getnum();
for(i = 0; j < howmany: j++)
{
mum = irand{&, wct - 1}
printt{®"%s ™, words{num]};
if(({j ¥ 6) = S}
printf(®*\n"}):
if(prt == 1}

{
fprintr(rp, “is ", words(num])}:
if((3 ¢ 6} == 5}

fprintf(tp, "\n");

}
}
*ttlﬂiit*!*t*i**ﬁiittitt*ii***t*t***i!t***t*t***t**itl***t**ti/
MakeText { fp)
FILE *Iip;

int j, nuos, howmany, prt:

-



printf{™\nHow many words do you want?\t");
howmany = getnum();

printf("\nWrite to file? (1) = yes\t"}:
prt = getnum(};

for(j = 0: 3 < howmany: j++)

num = ivand(CG, ph - 1}:
printf("%s", phones[num));
1f(pre == 1}

forintf{fp, "¥s", phones[num]):
num = irand{0, dip - 1);:
printf("ts", dipthinum]};
if(prt == 1)

fprintf(fp, "%s", dipth{num]}:
}

/i*****iiti**i*itiii**i*********iitiiit*t*tt****ti*i**i***ﬁ*i**/
getphone (string, position)

char string(]:

int position:;

char *cstr:
int j = 0:

cstr = (char *} malloc(80):
while(isvowel(string[position})) == FALSE)
{
if{!'isspace({string[position]})
cstr(it++] = string[position++};
else
position++;
if{ispunct(cstr{il}}

cstr{j+l] = * *;
Je:

}

}
estri} = ‘\O‘';
if{strlen(cstr) > 0)
phones(ph++] = cstr; /* ph is global counter *
return{pesition):

/*i**i*t************ﬁiiltt****tt*iﬁiiitt*********ﬁ*iﬁi*i‘*ti*t*/
getdipth{string, position)

char stringf];:

int position;

char *vstr;
int 3 = 0;

vstr = (char *) malloc{80}:
while(isvowel (string[position]} == TRUE}

if(!isspace(string[position])])
wstr{j++] = string{position++];
elaa
positiont+;

}
vatr{i] = '\0";
if(strlen{vstr) > 0O}

-—3it—
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dipt;[gip++] = vebr; /* dip is global counter
return{positinonmg ;

f***i*ti***i***Qit***t*t*******ﬁ***t*t!tt**iin*iki***i**i***i*n/

chop(string)
char string[];

(
int pesiticn = o0;
while({position < strlen{string)})
if(isvowel{string{positicn]) == FALSE)
pesition = getphonews(string, position):
else if(isvowel(string|[position)]) == TRUE)
pesition = getdipthws(string, position):
2lse
position++;

}
/tt*tt*tt*itttt*tﬁi***ni*ittitt****iitttttr****inttit:itt**iti*g
isvowel{ch)

char ch;
{
int j;

for(j = 0; J < S: j++)
if(toupper(ch} == vowels(j]]
rceturn{TRVE} :
retuzrn(FALSE} ;

/i**ii*t*itﬁt**t*****iiiit*it*tiitt***t!t*ti*iittii****iitttii*!
getdipthwe {string, poaitioen) /* keep the spaces #/

char string{;

int position;

char *vstr;
int j = 0;

vstr = {char #) malloc(80];
while(isvowel{string[position}) == TRUE)
vstr[j++] = string{positiont+];
vsIrfi] = '\0':
tf(strien{vstr) > 0)
dipth{dip++] = vstr; /¥ dip is global counter #*/

retuyrn{pasiticonj;
}
/**ttitti*it****ii***ii**ttttiii*iiii**ittt***t**ttﬁ**‘*ﬁfﬂi*ti;

getphonews [atring, position}
char string[];
int position:

char #estr;
int § = o;

sty = (char %} malloc({80):
while(isvowel (string[position]) == FALGE)

{
eatr[J++] = string(positicn++j;

ifflspuncticatr({} - 1]))
cstr{j++] = © ’;
]

..ore3i2—
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estrriit = *\o’;
if(strien{cstr) > 0}
phores(ph++ = cstr: /* ph is global counter w/
return({position;;

/****ﬁ****i*!t*il*ﬂ******ti**ttti*kiiit**k*t**********l**t*****;

ExtractWord{string, position)
char string[]:
int position; .

int § = o0:
char *word;

word = {char *) malloc(80);
while{!isspace(string{position])}

word{j++]) = string{positiont+]:
word[j++} = *N\O"; et
words{wct++] = word; s
return(position):

/***ti***it****‘iiittiit*tﬁi!**!*ti*t***itt**i*i***i*t********i/

ChogWords{string)
char string(]r

{
int position = 0;
while(position < strlen(string))

{
if{isspace(string{position]))
position-+;
else
position = ExtractWord(string, position):

}

¥
/*t*******Qii**I***itiit****ttl*i***it**ti*iii*****‘**t******’*/
T HIC _5P24.0 "/

/*FGETWORD.C*/

#include <ctype.h>

fgetword( Word, WordLength, fp )
char *Word;
int WordLength;
FYLE »fp:

int <ch;

if { WordLength <= 0 )
{
sWard = “\O‘;
return;

ch =r-ﬂbrd++ = getc( fp );
it ( isspace( ch } }
while { --WordLength » G ) /% skip white space L7
{
ch = *kord++ = getc( £fp }»
if { lisspace( ch ) )
{

ungetc| ch, fp }!
break:;
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else
while { --WordLength > 0 ;
{
ch = *Ward++ = getc( fp };
it { isspace( ch ) }
{

ungetc{ ch, fp |;
break;
}

}
it ( wWordLength e= 0 }
ungetc( *{ Word - 1 )}, fp }:
*( Word - 1 )} = #\0!;
i

S *GETFHAM.C*/

FILE *getfnam({use,mode}
char *uga,imode;

MIC_SP25.0 mm= */

FILE *ip, *fopen();
char name[&80},c;
int ask;

printf("\n\nFilename for is ? ",use);
acanf ("¥s"™, name) ;

if {name[0] == ‘=’){
T = *mode;
switch(c){
case ‘r': return (stdin};
case ‘w'i
casa 'a‘: return (stdout):;

}

if ((fp = fopen(name,mode}} == WNULL)!
printf(“Error opening %s for %s.",name,use);
printf{"\nEnter 1 to try again; any other key to abort.");
scanf["yd”, Lask):
if(ask == 1)
fp = getfnam{use,mode) ;
else exit{0);

}
return (fp):
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IR C  B¥iET (. pro)

FLE MIC_P1 ez */
/* MIRROR.FRC */

f* Source file: mirror.c %/

/* functjion prototypes */

main{voig);

PutPeform{FILE #+fp, int Shapesize, char motname[]};

WriteComment(FILE +fp,int data[], int size, char comment(:};

loop(FILE #fp, int shape(], int ShapeSize, int num, int center,
char motname[})}:

PutCherd(FILE #*fp, int chord[], int ChordSize):

GetChord(int up(], int down(]}, int chord[], int size}:

GetPatterns(int disarray{], int up{), int down(], int size}:

OpenChord [FILE *fp):

EndChord (FILE *Ip};:

GetCenter(int up(], int down[:, int center):;

PutkRhythm (FILE 1%9, int cherdf], int Chordsize);

' MIC_F2 oy
/* SETS.PRO */

/* Source file: sets.c */
/*® function protypes »/

GetIndex( int imsize, int size, int setsize):
GetSetSize(void):;
GetInzize{void):
Order( int test(], int ordered[], int vector([}, int setnumber{},
int getsize, int k):

Showoriginal{ FILE #fp, int origimal(], int test[], int setsgize}:
GetTestSets( int test[], int pcarray[]. int datarray[].

int original{}, int imarray(',int setsize, int imsize, int X):
GetSetnumber{ int ordered{], in: setsize);
HotSetError( PILE *fp, int setsize):
PutSetData( FILE *fp, int test(], int setaize, int ordered|],

int setrumber, int setfgli):
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fukbSetSummary( FILE *fp, int setfglj, int setsize):
PutTable! FILE *fp}:
GetData( int datarray(], int setfq[], int pcarvay([]):
WhichArray(void}:
shawdata({ -FILE *fp, int datarray[], in* pcarray[], int size);:
ShowImbricated{ FILE *fp, int pearray[],int imarray({],

int imsize, int size):
Normalorder{ int pcarray[], int ordered[), int setsize):
endvector{ int vector{}, int size):
rotate( int datarray{', int disarray{], int size);
setldcap{ int test[}}:
setdcmp{ int test{]}:
setScmp( int test(]):
setécmp! int test{]):
PrintSatTable( struct sets set[', int setsize);
FprintSetTakle[ FILE =fp, struct sets set{)], int setsize);
PutSubset( int setnumber, :int setsize):
FputSubset( FILE »fp, int setnumper, int setsize)}:
PutSetArray( int SetArray[], int setsize);
PutSetInversion{ int SetInversion[], int setsize);
PutSetArrayPitches{ int SetArray[], int setsize);
PutSetInversionPitches( int SetInversion[]), int setsize):
FputSetArrayPitches{ FILE *fp, int SetArray[], int setsize):
FputsatInversionPitches[ FILE #fp, int SetInversion],

int setsize);

PutSetvectar{ int SetVector|[])-
FputSetArray( FILE #fp, int Sethrrayf{)], int setsize];
FputSetInversicn( FILE *fp, int SetInversion[], int setsize);
PputSetVaector[ FILE *fp, int SetVector[]}:
PrintSetInfo( struct sets set([], int setnumber, int setsize):
FprintSetInta( FILE *fp, struct sets set{], int sethumber,

int setsize):
PutContains( int setnumber, int setsize):
PutSimilar! int setnumber, int setsize);
FputContains{ PILE *fp, int setnumber, int setsize}:
FputSimilar( PILE #*fp, int setrnumber, int setsize);

’ . MIC_E3 x/
/% FILENAME: ARRAY.PR
purpose: function protypes

*

invshape(int shape{], int inv[], int size};

getshape{int datarrayfl, int shapearray(], int size);

FputArray (FILE =fp, int datarray[], int size):;

PutArray(int datarrayi{], int size); “

Putin(}:

Fputln (FILE #fp):

RetroArray(int datarray[],int size}:

getmax {int datarray[],int size};

getminfint datarrayr), int size):

float getmaxf{float datarray(],int size):

float getminf(flcat datarray(), int size):

FrotataArray (FILE #fp, int size, int datarray[]):

RotateArray(int datarray(), int disarray[], int size,

int rotation):

imbricate(int darray[], int imarray(], int start, Int imsize,
int iwmbeq):

sumarrayl(int arry[], 1nt size}:
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i === MIC_P4 mm f
/* FILENAME: POEM.PRO */

/* Source file: poem.c =/

/* function prototypes =/

int GetVocabh(void):

void MakePoem(vaid}

vaid YocabSummary(void);

main(veid)

GetVocab({FILE *£fp,char *part{]):

assign(FILE *fp, char +*part’'],irt position];

veld VocabSummary (void):

void MaKePoem (FILE *fp);

SelectWord (FILE *fp,char *part{], int ct, int flag);

i MIC_PS = */
S *FILENAME PHONE,.PRO®T/

J* Source file:; phone.c */

/* function prototypes */
SoundSummary{void) :

Wordsumeary {void) ;

MakeDrivel [FILE *fp);

MakeText(FILE *fp);

getphone{char string([]}, int position);
getdipth(char string(},irnt position}:
chop(char string[]};

isvowel {char ch);

getdipthws(char string(], int position):
getphonews(char string{], int position):
ExtractWord(char string{], int pesitian);
ChopWords {char stringf[]}:

Fa MIC_P8 Y

/=*FILENAME MIRRIR.PRO*/

/* Source file: mirror.c */

/% function prototypes */

main(void) ;

PutPeform(FILE *fp, int ShapeSize, char motname[]};

WriteCompent (FTLE *fp int datal), int size, char commentz[)};

loop{FILE #*fp, int shape’], int ShapeSize, int num, int center,
char motname{]}:

Putchord (FILE =fp, int chord{}], int ChordSize};

GetChord(int up{], int down({], int chord[], int size);

GetPatterns(int disarray[], int up’), int down{], int size):

OpenChord (FILE «fp);

EndChord [FILE *fp):

GetCenter(int up(], int down[], int center);

PutRhythm{FILE *fp, int chordl), imt ChordSize};

™ === WMIC_ P9 ===== ===== *

S2FILENAME MATRIX.PRO+,/

/* file: matrix_pro */

/4 [unction prototypes */

PutMatrixFg{int matrix[][2], int £3f1, in: rsize, int ecsize}; .

FputHatrixFq{FILE *fp, int matrix{}{2], imt fq[], int rsize, e
int csize):

FindMatrixfrerg({int matrix!){2], int £g[], int size):

MatrixkSort{int matriwr}][?2;, int rsize,int csize):
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HatringickSort(int matrix(](2], int rsize, int ¢size);
PatMatrix(int matrix{][2], irt nrtow, int ncel):
FputHatr}x(?ILE *fp, Int matrix{){2], int nrow, int pecoly:
ZeroMatrix(int matrix(], int rowsize, int coisizel:

Fe] MIC_F12 = w7 .

/% FILENAME CONSTEL.DRO */

/% Source file: constel.c ®/

/* Function prototypes #/

main(veid) ;

con(woid)

FindFreq(struct pitchrec pit{], int size);
GetPFitchStats(FILE *outputfile, int statarray([], int size):
FusionMain(void) :

PutFusPitch (FIZE *fp, int fusarray(](2], int size};

I MIC_ P13 == *
J/* FILEHAME FUSARRAY.PRGQ 4/

/% Source file: fusarray.c =/

/* function prototypes */

FusePair(FILE *fp, int dat[], int Eusarray[][2]., int size);
fusion(int datl]), int fusarray{][2], int size, int limit);
Fusion2{int Jdat{], int fusarray[]{2], int size):
Fusioni(int dat({], int fusarray(}[2]., int size]:
summation(int darray{},int start, int num);

negsum{int darray{], int start, int num):

S* MIC_Pl4 */

/* PILENAME SCRPTPRS.PRO &/

/* function prototypes #/

GetLines (FYLE +£p);

FutData{void):

getlnhead (char line[:, int Insize);

SkipComment(char *line, int cfiset, int lnsize);
getparrey(char Iine(], int lnsize, int datarray{], int xsize);
getnarray(char #*line, int lnsize, int datarray[]. int =size):;

A HIC P15 */
/*FILEHAME SETS.FRO */
/% source file sets.c */

GetIndex| int imsize, int size, int setsize):
GetSetSizefvoid):
Getimsize(void);
Order( int testf], int ordered[], int vector{], int setnumber([),
int setsize, int kj;

Showlriginal{ FILE *fp, int originalf], int test{], int sBetsize);
GetTestSets( int test[], int pcarray{:, int datarray(].,

int eriginal[], int iwmarray(],int setsize, int imsize, int kj;
GetSetnumber{ int ordered[]), int setsize);
HotSetError{ FILE *fp, int setsize):
PutSetData( FILE *fp, int test!], int setpize, int ordered[].

int setmumber, int setfg[l}:

PutSetSummary( FILE *fp, int setfq(], int setsize):
PutTable{ FILE #fp):
GetData{ int datarray(]}, lnt setfgf), int pcarray(]):
WhichArray{void):

ghowdata( FILE »fp, int datarray(], int pcarray(]. int size};
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ShowImbricated{ FILE *fp,int pcarray(],int imarray{], int imsize,

int size):
NormalOrder( int pcarray(], int ordered{!, int setsize);
endvector( int vector{], int size);
rotate( int datarray[], int disarray{], int size}:
seticap! int test[]);
getdcmp{ int test[]);
setScmp{ int test[])s
getscop( int test([]}s
PrintSetTable( struct sets set{], int setsize);
FprintSetTable( FILE #fp, struct sets set[)], int setsize}:
PutSubset( int setnumber, int setsize);
FputsSuhset{ FILE #fp, int setnumber, int setsizej:
PutSetArray{ int SetArray[], int setsize};
PutSetlnversion{ int SetInversion(], int setsize};
PutSetArrayPitches( int SetArray(], int setsize);
PutSetInverstonPicches| int SetInversicn(}, int setsize};

FputSatarrayPitches{ FILE *fp, int SetArray[], int setsize):

FputSetInversionPitches{ FILE *fp, int SetInversion(], int setsize);

PutSetVector( int SetVector: ]);
PputSetarray{ FILE #fp, int Setdrray(), int setsize):

FputSetInversion({ FILE *fp, int SetInversion(}], int setsize):

FputSetVector( FILE *fp, int SetVecrtor(j}.

FrintSetInfo( struct sets set{], int setnumber, int setsize):

FprintSetInfo{ FILE *fp, stiuct seis set[], int setnumber,
int setsize);

FutContains{ int setnumber, int setsize):

Putsimilar{ int setnumber, int setsize):

FputContains{ FILE #fp, int setnumber, int setsize);

FputSimilar{ FXLE *fp, int setnumbker, int setsiza):

/* i
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