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OZET

Yiiksek Lisans Tezi

SAYISAL MANTIK DEVRELERININ BILGISAYARDA BENZETIMI

Bu tezin konusu, saylsal mantik devrelerinin bilgisayarda
modellenmesi ve Dbutiin mimkiin sartlar altindaki davranislarinin
incelenmesi 4ile 1ilgili PASCAL Programlama Dilinde genel amacli bir

yvazilimin tasarlanip gergeklestirilmesidir.

Bu benzetim programinda AND, NAND, OR, NOR, EXOR, EXNOR ve NOT
Kapilari, JK, D, T ve RS Flip-Floplari, Yarim Toplayici (H.A), Tam
Toplayici (F.A), 1*2f1ik Kod (Coézicl (Decoder), 2*4f1lik Kod Codziicl,
2*17 11k Kodlayici (Encoder), 4*271ik Kodlayici, 2*1°1ik Bilgi Segici
(MUX), 4*171ik Bilgi Seg¢ici, 1#271ik Bilgi Daditici (DEMUX), 1*471iik
Bilgi Dagaitaici, 2 bit’lik Kaydedici (Register}, 4 bit’lik Kaydedici

gibi devre elemanlarinin benzetimi kullanilabilmektedir.

Herhangili bir devre elemaninin yerlestirilmesi, iptal edilmesi
veya yerinin dedistirilmesi, devre elemanlari arasina hatlarin
dbsenmesi veya iptal edilmesi, devre elemanlarinin girislerine
girdilerin yerlegtirilmesi wveya iptal edilmesi, herhangi bir devre
elemaninin herhangi bir g¢ikisi {tizerindeki <c¢iktinin hesaplanmaszi,
ekrandakil devrenin sada, sola, yukari, asadi kaydirilmasi, g¢izilen bir
devrenin kaydedilmesi wveya kaydedilmigs herhangi bir devrenin geri
cagirilmasi gibl islemler fare (mouse) ve klavye (keyboard) yardimiyla

kolayca yapilmaktadir.

Frogramin gergeklestirilmesinde 30*%20°1ik bir A matrisi
kullanilmigtir. PUT Altprogrami bu matristeki sayisal dederleri
kullanarak devrenin seklini ¢izer. Devrenin her dedismesi matrisin
de§ismesi demektir. Bu ylizden matrisin her dedismesinde PUT
Altprogram1 tekrar c¢alisarak &nceki devre geklini silip yeni devre

gseklini c¢izer.

Anahtar Kelimeler: Benzetim, Sayisal Mantik Devreleri, Yazilim,

Tasarim.



SUMMARY
M. S8c. Thesis

COMPUTER SIMULATION OF DIGITAL LOGIC CIRCUITS

The main purpose of this thesis is to design and implement a
general-purpose software which 1is related in modelling of digital
logic circuits on computer screen and examine the behavior of them at

any possible conditions by using PASCAL programming language.

In this simulation program, simulation of the circuit elements
such as AND, NAND, OR, NOR, EXOR, EXNOR and NOT gates, JK, D, T and RS
Flip-Flops, Half Adder, Full Adder, 1*2 Decoder, 2*4 Decoder, 2*1
Encoder, 4%2 Encoder, 2*1 Multiplexer, 4% Multiplexer, 1*2
Demultiplexer, 1*4 Demultiplexer, 2 bit Register, 4 bit Register can

be used.

To put or cancel any circult element, to move any circuit
element from one place to another, to put or cancel the wires among
the circuit elements, to put or cancel inputs to the inputs of the
circuit elements, to find the output on any output of any citcuit
element, to move to the circuit in the screen to the right, left, up
or down to register any circuit was drawn or to recall any circuit was

registered are easily done by means of a mouse or a keyboard.

Cut in the implementation of the program, an A (20*20) matrix is
used. The subroutine PUT draws the shape of the circuit by using
numerical values from this matrix. Every change of the circuit means a
change of the matrix. Therefore, by execution of the subroutine PUT,
for any change of the matrix, the subroutine PUT is reexecuted to

delete the preceding circuit and draw the new shape of the circuit.

Keywords: Simulation, Digital Logic Circuits, Software, Design.
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1. GIRis

En vyaygin bilgisayar uygulamalarindan biri de benzetimdir
(simulation). Benzetim programlarinin genel amacl, gergekte véya hayal
glictinde var olan olgularin benzetiminin bilgisayar yardimiyla
gerceklegtirilmesidir. Teknolojinin hizli bir sekilde ilerlemesiyle
birlikte tasarim problemlerinin blyukliigi ve karmasiklidi da gittikge
artmaktadir. Bu sebeble problemleri hafifletmek ic¢in bu amagla
yapilmis Dbenzetim programlarina ihtiya¢ wvardir. Sayisal mantik
devreleri ile 1ilgili vyapilan benzetim programlarinin genel amaci,
sayisal mantik devrelerinin bilgisayar ekraninda modellenmesi ve blitin
miimkiin sartlar altindakl davranislarinin incelenmesidir. Bu konuyla
ilgili Orta Dodu Teknik Universitesi Mihendislik Fakiiltesi Elektrik-
Elektronik Muhéndisliéi Bolumlinde 1983 tarihinde UJur HALICI ve 1987
tarihinde Atamazhori PARASIMA tarafindan yapilmis vyitksek lisans tez

¢alismalari vardir.

Diger devrelerde oldudu gibi sayisal mantik devrelerinin de
labaratuvar ortaminda kurulup gergeklestirilmesi ve sonuclarinin
gézlemlenmesi zordur; ¢linkii hem zaman alir ve hem de devre &§elerini
bulmak kolay dedildir. Bu g¢alismada saylsal mantik devreleri 1ile

ilgili bir benzetim programir Pascal Dili kullanilarak yazilmistir.

Programda AND(VE), NAND(VE DEGIL), OR{VEYA), NOR{VEYA DEGIL),
EXOR({AYRICALIKLI VEYA), EXNOR(EXOR’UN DEGILI) ve NOT(DE&IL) kapilari,
JK, Db, T wve RS Flip-Floplari, Yarim Toplayici(Half Adder), Tam
Toplayici (Full Adder), 1*271ik Kod ¢ozlic{(1*2 Decoder), 2*471ik Kod
Cozlicli (2*%4 Decoder), 2*171ik Kodlayzrci (2*%1 Encoder), 4*%27 11k
Kodlayici{4*2 Encoder), 2*1’1ik Bilgi Sec¢ici(2*1 Multiplexer), 4*171lik
Bilgi Segici (4*1 Multiplexer), 1*271ik Bilgi Dagitici (1%2
Demultiplexer), 1*471ik Bilgi Dagitici{1l*4 Demultiplexer), 2 bitflik
Kaydedici (2 kit Register}) ve 4 bit’lik Kaydedici{4 bit Register) devre
elemanlarinin benzetimi kullanilmaktadir. Bu program yardimiyla
yukardaki devre elemanlarinin bilegiminden meydana gelen her devrenin
sekli rahatlikla olusturulur ve 1istenilen herhangi Dbir devre
elemaninin herhangi bir ¢irktisa rahatlikla  hesaplanir. Cikta

hesaplanirken girdilerde eksiklik varsa, program uyari vermektedir.



Herhangi bir devre elemaninin yerlestirilmesi, iptal edilmesi
veya yerinin dedistirilmesi, devre elemanlari arasina hatlarin
désenmesi veya iptal edilmesi, devre elemanlarinin girislerine
girdilerin yerlegtirilmesi veya iptal edilmesi, herhangi bir devre
elemaninin herhangi bir c¢ikig:i {zerindeki <c¢iktinin hesaplanmasi,
ekrandaki devrenin sada, sola, yukari, asadi kaydirilmasi, c¢izilen bir
devrenin kaydedilmesi wveya kaydedilmis herhangi bir devrenin geri
¢adirilmasi gibi iglemler fare (mouse) ve klavye {(keyboard) yardimiyla

kolayca yapilabilmektedir.

Bu programin temel mantigi matrisler Uzerine kurulmustur. Devre
hakkinda biitin bilgiler 30*20’1lik bir A matrisine vyerlestirilmistir.
PUT Altprogrami bu matrisi kullanarak devrenin sgeklini c¢izer. Eder A
matrisindeki blitin sayisal deferler 0 1ise matfiste bilgi vyok
anlamindadir. Yani A matrisindekl sayisal dederleri kullanarak ekrana
devrenin sgeklini g¢izen PUT Altprogrami, biitlin deferler 0 oldudu icin
ekrana birsey ¢izemez. Devredeki herbir de§igim, matrisin dedismesi
demek oldugundan devredeki herbir dedisimde PUT Altprogrami tekrar
calisarak onceki devre sgeklini silip yeni devre seklini ¢izer. Cikta
hesaplanmasinda program dnce 30%2071ik A matrisindeki saylsal
deferleri ve devre elemanlariyla ilgili kurallarz kullanarak
30%200° 1k B matrisine yerlestirmek amaciyla yeni sayisal dederleri
olusturarak bu degerleri B matrisine yerlestirir. Sonra B matrisindeki
saylsal degerleri iki tane 1*3000°1ik matris vardimiyla ¢ikta

hesaplanmasinda kullanmaktadir.



2. SAYISAL MANTIK DEVRELERI

Kapi, Flip-Flop, Toplayici, Kod ¢ozlicli, Kodlayici, Bilgi segici,
Bilgi  dadgitica, Kaydedici  gibi devre elemanlari  kullanilarak
olusturulan devrelere sayisal mantik devreleri denir. Temel devre
elemanlari kapilardir. Dider devre elemanlari kapilar kullanilarak
olugsturulabilir. Sayisal mantik devrelerinde pozitif mantik ve negatif
mantik olmak lizere iki temel mantaik vardir. Pozitif mantikta ‘1’ daha
pozitif gerilim dederini, negatif mantikta 1ise ‘1’ daha negatif
gerilim dederini tanimlar. Sayisal mantik devrelerinde genellikle 0 ve
+5 Volt gibi iki gerilim seviyesi ile pozitif mantik kullanilmaktadir.
Gerilim 0 Volt ise ‘0’ ile, +5 Volt ise ‘1’ ile tanimlanir (Bayram,

1889).
2.1. Kapilar

Transistér wve direngler yardimiyla olusturulan, girdilerinin
durumuna goére ¢ikisinda ‘1’ vyada ‘0’ dederleri {lireten temel sayisal
devre elemanlarina kapi denir. Uc¢ tanesi temel, ddrt tanesi bu temel
kapilar vyardimiyla olusturulan kapalar olmak {izere yedi tane kap:
vardir. AND, OR, NOT kapilari temel kapilardir. NAND, NOR, EXOR, EXNOR
kapilari ise temel kapi yapilari kullanilarak olusturulan kapilardir.
Bu yedi kapinin hepsi de tel ¢ikisa sahiptir. Not kapaisi tek girisli,

diger alti kapi ise en az iki girislidir (Bayram, 1989).
2.1.1. AND kapisi

Sekil 2.1’de iki girisli bir AND kapisi ve dogruluk tablosu
verilmistir. AND kapisinin c¢iktisinin aldidi deder girdilerin
birbirleriyle ¢arpimidir. Yani sadece bitin g¢girdi de§erleri 11/
oldudunda c¢ikti ‘1¢, dider durumlarda c¢ikti 10’ olur. Iki tane iki
girigli AND kapaisindan birinin c¢ikisi diderinin girislerinden birine
baglanirsa ¢ girisli bir AND kapisi elde edilebilir (Biswas, 1993;
Wiatrowski et al., 1980).



Sekil 2.1. Iki girisli bir AND kapisi ve dodruluk tablosu

2.1.2. OR kapisa

Sekil 2.27de iki girisli bir OR kapisi ve dodruluk tablosu
verilmistir. OR kapisinin en az girdilerinden bir tanesi ‘1’ ise
giktaisi ‘1’, diger durumlarda ¢iktisi ‘0’ dir. Iki tane iki girisli OR
kapisindan birinin ¢ikisi diderinin girislerinden birine baglanirsa g
girisli bir OR kapisi elde edilebilir (Biswas; 1993; Wiatrowski et
al., 1980},

F=X+T=7+X
Sekil 2.2, 1ki girisli bir OR kapisi ve dodruluk tablosu

2.1.3. NOT kapisi

Sekil 2.37de bir NOT kapisi ve dodruluk tablosu verilmistir. NOT
kapisi tek girise ve tek c¢ikiga sahiptir. NOT kapisinin c¢iktisinin
aldigr deder, girdisinin aldidi deferin tersidir. Yani girdi ‘07 ise

¢ikta 17, girdi ‘1’ ise ¢ikti ‘0’ dir (Biswas, 1993; Wiatrowski et

al., 1980).
z-{>}xf

F=X!
Sekil 2.3. Bir NOT kapisi ve dodgruluk tablosu

M

F
1
)

= 0

2.1.4. NAND kapisi

Sekil 2.4’de iki girisli bir NAND kapaisi ve dogruluk tablesu
verilmistir. AND kapisinin ¢ikisina bir NOT kapisi baglanarak NAND
kapisi elde &edilebilir. NAND kapaisinin c¢irktisinin aldidr deder
girdilerin birbirleriyle c¢arpimindan elde edilen dederin tersidir

{Biswas, 1993; Wiatrowski et al., 1980).



.
' D F
¥

F={Z.7) '=X"' +7!

Sekil 2.4. 1ki girisli bir NAND kapisi ve dodruluk tablosu

2.1.5. NOR kapisa

Sekil 2.5'de iki girigli bir NOR kapisi ve dodruluk tablosu
verilmigtir. OR kapisinin g¢aiktisina bir NOT kapisi badlanarak NOR
kapisai elde edilebilir. NOR kapisinin biitlin girdileri ‘0’ ise g¢iktisz
‘17, diger durumlarda c¢ikti ‘07 dir (Biswas, 1993; Wiatrowski et al.,

1980).
;
% O—F
¥

F=(X+¥) '=X'.Y'
Sekil 2.5. Tki girisli bir NOR kapisi ve dodruluk tablosu

2.1.6. EXOR kapisi

Sekil 2.6’da iki girisli bir EXOR kapisi, ag¢ik gdsterimi ve
dogruluk tablosu verilmistir. 1ki girisli bir EXOR kapisi igin
girdiler birbirlerine ej it ise g¢aikti Y0, birbirlerinden farkli ise
¢ikta 1’ dir. Iki tane iki girisgli EXOR kapisindan birinin g¢ikisi
dierinin giriglerinden birine badlanirsa {i¢ girigli bir EXOR kapisi

elde edilebilir (Biswas, 1993; Wiatrowski et al., 1980}.

b4
b4
F
¥

F=X$T=Tgx
=X.¥'+X'.¥ 'd

Sekil 2.6. Iki girisli bir EXOR kapisi, agik gdsterimi

ve dodruluk tablesu

2.1.6. EXNOR kapisi



Sekil 2.7’de iki girisli bir EXNOR kapisi, acgik gdsterimi ve
dedruluk tablosu verilmistir. Iki girigli bir EXNOR kapisi igin
girdiler birbirlerine esit ise c¢ikti ‘17, birbirlerinden farkli ise
¢ikti 0’ dir. EXOR kapisinin ¢ikigina bir NOT kapisi badlanarak bir
EXNOR kapisi elde edilebilir. Iki tane iki girisli EXNOR kapisindan
birinin ¢ikisa diderinin girisglerinden birine badlamakla ¢ girisli

bir EXNOR kapisi elde edilebilir (Biswas, 1993; Wiatrowski et al.,

1980) .
%
%
F
Y:D ¥

F=Z@V=YEX
=Z.T+E' . ¥ ¥

Sekil 2.7. Iki girigli bir EXNOR kapisi, a¢ik gbsterimi

ve dogruluk tablosu

2.2. Flip-Floplar

Sekil 2.8 wve sgekil 2.9°da biri NOR kapilariyla digeri NAND
kapilariyla kurulan iki temel Flip-Flop devre ve dogruluk tablolari
verilmigtir. JK Flip~Flop, RS Flip-Flop, D Flip-Flop, T Flip-Flop gibi
Flip-Floplar bir temel Flip~Flop devreye bir kag¢ Kapi, bir ug¢ Clock-
Pluse{CP) Jenaratdriiniin baglanacadr ug olacak sgekilde birakilarak,
uygun bir sekilde badlanmasiyla elde edilebilir. $ekil 2.107da Clock-
Pulse djenaratérli tarafindan {retilen bir CP sinyali verilmektedir

{(Mano, 1984).

R o sr| ¢
oo Q
g1 o
10 1
a Q! 1 1itzin yok

Sekil 2.8. NOR kapilariyla kurulan temel Flip-Flop devre

ve dogruluk tablosu
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Sekil 2.9. NAND kapilariyla kurulan temel Flip~Flop devre

ve dodruluk tablosu

L oo e e et e T es bt os s o s bt CRP'in 0 dan 1'=e

her gegiginde
0 OUI0S IO POPPRIY SIS FOUPPRII FINSEINE SIUIY SIS PP Q(t); Ql:t+l] olur

Sekil 2.10. Clock-Pulse jenaratdrii tarafindan liretilen CP sinyali

Biitin Flip-Floplarin Q ¢iktisi ‘0’ ise Q' g¢iktisi ‘17, Q c¢aiktisi
‘17 ise Q7 ¢iktisi Y0’ dir. Bir Flip-Flopun CP’sine bir CP darbesi
verilmezse girdiler ne olursa olsun g¢iktilarinda dedisme olmaz. Yani
girdilerindeki dedisme eder bir CP darbesi yoksa ¢iktalarini
etkileyemez. Bundan dolayi Flip-Floplar ikili sayilari depolamak ig¢in

kullanilabilir (Bartee, 1991; Mano, 1884).

2.2.1. RS Flip~Flocp

Sekil 2.11de bir RS Flip-Flop, acik gbdsterimi wve dogruluk
tablosu verilmistir. RS Flip-Flop’un girdilerinden ikisine birden ‘17
verilmez. Verilirse ve CP darbesi de wvarsa c¢iktilarin ikisi birden ‘1’
clur. Bu durum dogruluk tablosu kuralini bozar (Mano, 1984; Biswas,

1983y.

Her CcP darbesi verilmesi durumunda asagidaki sartlar

tekrarlanmaktadir:

1) =0, R=0 ise Q dedisme=z.
2) 85=0, R=1 ise Q =0 olur.
3) 8=1l, R=0 ise Q =1 olur.
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Sekil 2.11. Bir RS Flip~Flop, agik gésterimi ve dodruluk tablosu

2.2.2. D Flip-Flop

Sekil 2.12°de bir D Flip-Flop ve do§ruluk tablosu verilmigtir. D
Flip-Flop, sekil 2.12’de gdriildigii gibi bir NOT kapisi yardimiyla RS
Flip-Flop’tan rahatlikla elde edilebilir. NOT kapisi S ve R'in
ikisinin birden 0 veye 1 olmasini o¢nler. Bir CP darbesi verilmesi
durumunda @ ¢iktisi girdinin deerini alir. Her CP darbesinde ayna

durum tekrarlanmaktadir (Biswas, 13993).

D s Qf —D Q-
ep-{> — P

R Q' Q'

Q{t+1)=D

Sekil 2.12. Bir D Flip-Flop ve dodruluk tablosu
2.2.3. JK Flip-Flop

Sekil 2.13’de bir JK Flip-Flop, ag¢ik gdsterimi ve dogruluk
tablosu verilmistir. Her CP darbesi verilmesi durumunda asagidaki

durumlar tekrarlanmaktadir (Mano, 1984; Biswas, 1893):

1) J=0, K=0 ise Q degismez.
2) J=0, K=1 ise Q = 0 olur.

1 olur.

fi

3} J=1, K=0 ise Q

I

4y J=1, K=1 ise Q Q’ olur.
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Sekil 2.13. Bir JK Flip~-Flop, agik gésterimi ve dodruluk tablosu

2.2.4. T Flip-Flop

Sekil 2.147de bir T Flip~Flop ve dodruluk tablosu verilmisgtir. T
Flip~Flop, sekil 2.14°de ¢gdrlildiigi gibi JK Flip-Flopfun iki girisi
birbirine baglanmasiyla rahatlikla elde edilebilir. Bir CP darbesi
verilmesi durumunda T=0 ise Q c¢iktisi dedismez, T=1 ise Q c¢iktisi CP
darbesi verilmeden onceki dederinin tersini alir. Her CP darbesinde

aynl durumlar tekrarlanmaktadir (Biswas, 1993).

T J QF —T Q- CP T | Q(e+1)
cp-{> —_— cp——& o x| ot

K Q' Q' 1 0| Qr}

1 1) @it}

Q{e+1)=T.Q' (£} +T'.Qit)
Sekil 2.14. Bir T Flip-Flop ve dodruluk tablosu

2.3. Toplayicilar (Adders)

Sayisal mantik devrelerinde kullanilan iki temel toplayici tipi
vardir. Bunlar Yarim Toplayici ve Tam Toplayici olmak Uzere ikiye
ayrilir. Sekil 2.15'de bir Yarim Toplayici wve bir Tam ‘foplayici
verilmistir. Yarim Toplayici ikilik diizendeki iki tane tek bit’lik
sayiyir toplar. Tam Toplayici ikilik diizendeki {i¢ tane tek bit’lik
saylyl toplar. Tam Toplayicainin Yarim Toplayicidan farki, birden fazla
bit’lik bir toplayicinin daha kolay bir gekilde yapilmasina imkan
saglamasidir. Mesela ikilik diizende N bit’lik bir toplayici yapilacak
ise N tane Tam Toplayici kulanilarak birinciden N’inciye kadar bir
dncekinin C grktisa bir sonrakinin herhangi bir girigine

badlanmaktadir (Bartee, 1991; Tinder, 1981}).
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Sekil 2.15. Bir Yarim Toplayici ve bir Tam Toplayic:
2.4. Kod Cdziciler (Decoders)

tkili diizende belirtilen bilgilerin anlasilan klasik sekle
déniistiirilmesini sadlayan devrelere Kod Coziici adi verilmektedir. Bir
Kod Coziici N tane girigse sahipse 2N tane ¢ikisi vardir. Sekil 2.16°da

2%47 11k bir Kod Céziicli ve dodruluk tablosu verilmistir (Bayram, 1983}.

5 Dpl—xt.v X Y DD D
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~ 3 : 11lo0001

Sekil 2.16. 2*4'1ik bir Kod G&éziici ve dodruluk tablosu

to!

2.5. Kodlayicilar (Encoder)

Kodlayicilar, Kod Coziiciilerin tersl islem yapar; yani bilinen
klasik sekildeki bilgileri sayisal mantik devrelerinin islem
yapabilecedi sekle doniistirlir. Bir Kodlayiea 2N girigse sahipse N tane
cikis1i vardir. Sekil 2.17'de 4*2’1ik bir Kodlayici ve dodruluk tablosu

verilmistir (Bayram, 1889).

] - XY ZWInD
3——5043 Dp—2+w 1000(00
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Sekil 2.17. 4*271ik bir Kodlayici ve dogruluk tablosu

2.6. Bilgi Segiciler {(Multiplexers)

Birden fazla giristeki sayisal bilgiyi, kontrol giriglerine
badli olarak belirli bir sira icinde tek bir g¢ikig hattina aktaran
devrelerdir. Biitiin Bilgi Secgicilerin tek ¢ikigi wvardir. M e N
denilirse N*171ik bir Bilgi Se¢icinin M tane kontrol girisi, N tane
normal girisi ve 1 tane g¢ikigi vardir. $ekil 2.18"de 4*1'1ik bir Bilgi

Secici ve dodruluk tablosu verilmistir (Mano, 1984).
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Sekil 2.18. 4*171ik bir Bilgi Secici ve dodruluk tablosu

4x%1 MUX

2.7. Bilgi Daditicilar (Demultiplexers)

Bilgi Daditicilar, Bilgi Secicilerin tersi islem yapar; yani bir
giristen ardarda gelen sayisal bilgileri kontrol girislerine badla
olarak istenilen hatta sira 1le daditan devrelerdir. Bitidin Bilgi
Dagiticilarin 1 tane normal girisi wvardir. 2" e N denilirse 1*N’1lik
bir Bilgi Dagiticinin M tane kontrol girisi, N tane c¢ikigi ve 1 tane
normal girisi wvardir. Sekil 2.19%'da 1*4’1lik bir Bilgi Dagitici wve

dogruluk tablosu verilmistir (Mano, 1984).

x— 5 —a.s8.x A
5y 5 ARy X0
= — 5.5 2
eo & |aaw E -
s g g0
Sekil 2.19. 1*4’1iik bir Bilgi Dagitici ve dogruluk tablosu

2.7. Raydediciler (Registers)

Kaydediciler, Flip~Flop wve kapailar kullanilarak olusturulan
devre elemanlaridir. Sekil 2.20'de 4 bit’lik bir Kaydedici
verilmigstir. Kaydediciler, bilgisayarda bilgi depolamada, ikili
toplayici wve ¢ikaricilarda bilgi tutmada ve transferinde kullanilir.
Ayrica Carpma ve bdlme, ikili sayilari sada ve sola kaydirmanin bir
gsekli olduundan sada ve sola kaydirmali kaydedicilerle c¢arpma ve

bolme igslemlerinde de kullanilabilir (Tinder, 1991).

t+1)=%
N F— Qit+1)
Yle 5 of— O (t+1)=Y
Z—R; & 2“ O it+1)=2
i L | Qlt+l)=1¥

Sekil 2.20. 4 bit’lik bir Kaydedici



3. PASCAL PROGRAMLAMA DILT

Bilgisayarlarin herhangi bir isi yapmasi ig¢in verilen komutlar
dizisine program, programin yazilip bilgisayara verilmesi ve
¢alistirilmasina programlama denir. Bilgisayarlar kendilerine ne
yapmalari  gerektidi dodru komutlarla verilirse, gegitli  tirde
problemlerin ¢dzlimiinli elde edebilir., Bilgisayarlarin anlayacadgi dil
makina dilidir. Fakat bu dille program vazmak zor oldudu igin BASIC,
FORTRAN, COBOL, PASCAIL, C gibi yiiksek seviyeli diller
gelistirilmistir. Bu dillerden herhangi biri ile yazilmis bir program,
derleninceye vyani makina diline doénistiirilinceye kadar, bilgisayar
tarafindan dodrudan isletilmez. Bu islem derleyici denilen bir

bilgisayar programiyla yapilabilmektedir {(Eren vd., 1992).

PASCAL programlama dili, matematiksel galismalar i¢in
gelistirilmis olup en yeni dillerden biridir. Yiiksek seviyeli
dillerden oldudu igin bu dil ile vyazilmis bir programin dodgrudan
igletilmesi igin PASCAL programlama dilini anlayacak bir derleyici

tarafindan derlenmesi lazaimdir (Bayburan, 1890).

PASCAL programlama dilinde vyazilmis bir programin genel gekli

asagidaki gibidir:

PROGRAM Ismi;
Tanimlama Blodu;
BEGIN

Icra Blogu;

END.

3.1. Veri Tipleri

Veri tipleri, tanimlama blodunda kullanilan verilerin tiplerini

belirlemek ig¢in kullanilar. Standart ve ©6zel olmak {zere ikiye

ayrilir. Standart veri tipleri programci tarafindan ayrica
tanimlanmasina gerek olmayan veri tipleridir. Bunlar Integer
(Tamsay1), Real {Gercel sayi), Byte (0 ile 255 arasindaki tamsayilara

igerir), Char (Karekter), String (Birden fazla karakterden olur),
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Boolean (False yani Yanlis wve True yani Dodru seklinde iki degisken
igerir) olmak {izere alti tanedir. Ozel veri tipleri ise TYPE deyimi
vardimiyla tip tanimlama blodunda programci tarafindan tanimlanan veri
tipleridir. Asadida standart ve o6zel veri tipleriyle ilgili bir ®rnek

verilmistir (Bayburan, 1990).

TYPE gunler=(pzt,sali,cars,pers,cuma,cts,pazar);

VAR X,Y:Integer;giin:giinler;Ch:Char;Isim:String;

3.2. Tanimlama Blodu

Icra blogdunda kullanilan parametrelerin tanimlama blodunda

tanimlanmasi gerekir. Programci tarafindan kullanilan

a) Etiket tanimlama blogu

b) Sabit tanimlama blodu

c) Degisken tanimlama blodu
d) Tip tanimlama blogu

e) Fonksiyon tanimlama blodu

f) Prosediir tanimlama blodu

olmak {lizere 6 ayri tanimlama blodu vardir (Bayburan, 19%0).

3.2.1. Etiket tanimlama blodu

Etiketler, TLABEL deyimi yardimiyla etiket tanimlama blodu adi
verilen blokta tanimlanir. Program igindeki bazi adresleri tanimlamak
icin kullanilir. GOTO deyimiyle birlikte program igindeki akis ydnlni
dedistirmeye vyarar. Bu bloun o&rnek gbtsterimi asagidaki gibidir

{Bayburan, 1890):

LABEL Etiketl,Etiket2,.....,EtiketN;

Ornek: Label ilk,son,10,20,30,a,b;



3.2.2. Sabit tanimlama blodu

Program igerisinde defalarca tekrar edilen birtakim sabitlerin
degerleri yerine bu sabit dederleri temsil eden simgelerin
kullanilmasi, programin anlasilabilirligini artirir ve bu sabit
dederler dedistirilmek istenildidinde kolaylik sadlar. Sabitler CONST
deyimi yardimiyla sabit tanimlama blodgu adi verilen blokta tanimlanir.

Bu blodun 8rnedi asadida verilmistir (Bayburan, 1890):

CONST Sabitl=Dederl;Sabit2=DederZ;..... ; SabitN=DederN;

Ornek: Const PI=3.l14;Harf=‘A’;Ilsim=‘Hasan’;A=100;

3.2.3. Dedisken tanimlama blodu

Bir TURBO PASCAL programinda kullanilacak bilittin dediskenlerin
dnceden tanimlanmasil gerekir. Dediskenler VAR deyimi yardimiyla
dedisken tanimlama blodu adi verilen blokta tanimlanir. Bu blodun

drnedi asadida verilmistir (Bayburan, 13890):

VAR Degiskenl:Veritipil;Degisken2:VeritipiZ;
Dedisken3:Veritipi3;....;DegiskenN:VeritipiN;

Ornek: Var X,Y,Z:Integer;Miktar:Real;Ch:Char;

Soru:Boolean;Kelime:String[10];

3.2.4. Tip tanimlama blodu

Tipler, TYPE deyimi yardimiyla tip tanimlama blodu adi verilen
blokta tanimlanir. PASCAL’da programcinin standart veri tiplerine
bagli kalma zorunluludunu ortadan kaldirir. Programci, standart veri
tiplerinin yani sira kendi 6zel veri tiplerini olusturma ve bu tipleri
kullanma imkanina sahip olur. Bunlar Basit, Dizisel, Kayitlama, Klme
ve Isaretleyici o¢zel wveri tipleridir. Bu blodun ©&rnek godsterimi

asadida verilmistir (Bayburan, 1990):

TYPE Tiplsmi=Tanimlama;



3.2.5. Fonksiyon tanimlama blogu

Fonksiyonlar, bir veya birden fazla deder Uzerinde islem yaparak
bir tek dederin Uretilmesi amaciyla tasarlanmis altprogramlardir.
Fonksiyon ismi prosediir ismi gibi kendi basina bir komut olarak
kullanilamaz. Ancak bir ifade igerisinde veya bir komut clmlesi iginde
operant olarak yer alabilir. Bu blodun o&rnedi asagida verilmistir

{Bayburan, 1990):

FUNCTION Isim(Parametre tanimlari):Fonksiyonun veri tipi;
Taniwmm blodu;
BEGIN
Islem blogu;
END;

3.2.6. Prosediir tanimlama blodu

Prosedilr, ayni amaca ydnelik bir dizi komut igeren bir
altprogramdir. Prosediirler anaprogramin tim islevlerini yverine

getirebilir. Bu blodun &rnedi asadida verilmistir (Bayburan, 1980):

PROCEDURE Isim(Parametre tanimlari};
Tanim blodu;
BEGIN
Islem blodu:
END;

3.3. Aritmetik Operatérler

Aritmetik operatdrler, genelde kullanilan toplama{+),¢irkarma(-),
garpma({*)}, bsdlme (/) gibi islemlerin yani sira, iki tamsayinin
boéliinmesiyle elde edilen kalanin{mod) veya b&limin(div) bulunmasi gibi

iglemleri icerir (Eskicioglu, 1988).



3.4. Atama Islemi
Bir dediskenin igeridini veya herhangil bir sabiti bir dediskene

atamak igin kullanilir. Mesela A:=5 5’i A dedgiskenine atar, M:=K-10

ise K dediskeninin on eksidini M dediskenine atar (Eskicioglu, 1988).

3.5. Arsiv Fonksiyonlara

ABS(X) : X"in mutlak dederini alir.

SQR(X) : Xfin karesini alir.

SQRT (X) : X'in karekdkiinli alir.

EXP(¥X) : X"in exponensivyelini alir.

LN{X) : X'in dogal logaritmasini alir.

ODD{X) : X tek sayi ise True, ¢ift sayi ise False dederini alir.
ROUND(X) : X'e enyakin tamsayinin dederini alar,

TRUNC(X) : X'in tamsayi kismini alar.

FRAC(X) : X’in real kismini alir.

COS(X) ¢ X’in kosinistind alair.

SIN(X} : X’in sinislinii alair.
ARCTAN {X) : X7in arktanjantini alir.

UPCASE (CH) : CH kuiglk harf ise onu biiyik harf yapar.

3.6. Karakter Iglemleri

KEYPRESSED : Klavyeden bir tusa basilmissa true dederini,

basilmamigssa false dederini alzir.

READKEY : Klavyeden girilen karakteri okur. Okuma isleminden
sonra KEYPRESSED’i false yapar.



IF KEYPRESSED THEN CH:=READKEY : XEYPRESSED true ise basilan
karakteri CH dedigkenine atar ve KEYPRESSED’i false yapar;

3.7. Akis Deyimleri Ve Déngliler

Normal sartlar altinda bir TURBO PASCAL programinda
deJerlendirme programin ilk deyiminden baslamakta ve son deyimine
kadar birbirini izleyip devam etmektedir. Ancak bu akis araya girecek

akis deyimleri ve ddnglilerle saptirilabilmektedir (Eren vd., 1992).

3.7.1. GOTO deyimi

GOTO deyimi ile birlikte kullanilan etiket ismi, program ig¢inde
islem akisinin ydnlendirilebilecedi adresi belirler. GOTO deyimiyle
kullanilan bu etiket isimlerinin programin etiket tanimlama blodunda
tanimlanmasi gerekir. GOTO deyiminin &rnedi asagdida verislmistir (Eren

vd., 1992):

GOTO etiket ismi;

3.7.2. IF deyimi

Bir sartin dodru veya yanlis olmasina bagli olarak belli program
parcalarinin icra gdrmesini veya gérmemesini sadlar. Bu deyimin &rnek

gésterimi

IF Sart THEN Blok;
veya

IF Sart THEN Blokl ELSE Blok2;
seklindedir {(Eren vd., 199%92).

Ornek : If x>5 then y:=x+y else x:=xtl;



3.7.3. CASE OF deyimi

Bir dediskenin birden fazla deder ile karsilastirilmasini yapan
ve bir esitligin bulunmasi halinde belli program pargalarinin icrasini
salayan deyimdir. Bu deyimin &6rnedl asagida verilmistir (Eren vd.,

1892):

CASE Dedgisken OF
Etiketl:Blokl;Etiket2:Blok2;..... ;EtiketN:BlokN;
END;

Ornek : Case harf of
‘Af :Altprograml; ‘B’ :Altprogram2; ‘C’ ;Altprogram3;
End;

3.7.4. FOR doénglisi

Belli bir program pargasinin icrasainin st {ste tekrarlanmasi
amaciyla kullanilabilmektedir. Bu ddngiiniin 6rnedi asafida verilmigtir

(Eren vd., 1992):

FOR Dedisgken:=I1lkDe§er TO SonDeder DO Blok;

Ornek : For X:=1 to 100 do
Begin
If X=1 then Toplam:=0;
Toplam:=Toplam+X;

End;

3.7.5. REPEAT dongilisi

Bir program blogunun belirtilen sartlar sadlanincaya kadar st
{iste dicrasini sadlar. Bu dénglniin &rnedi asadida verilmistir (Eren

vd., 1992):
REPEAT Blok UNTIL 3art;

Ornek : Repeat A:=A+l until A>15;



3.7.6. WHILE doéngilisi

Belli bir program blodunun belirtilen sartlar sadlandigi slirece
iist iiste icrasini sadlar. Bu dénglinlin 6rnedi asadida verilmistir (Eren

vd., 1992):

WHILE Sart DO Blok;

Ornek : While (A<=10)or(C>=50) do begin A:=A+B;C:=A+C end;

3.8, Diziler

Bir dediskene ikinci bir deder atandidinda var olan eski deder
silinmektedir. Dediskene verilen dederlerin silinmesi istenmiyorsa
dediskeni dizi olarak tanimlamak gerekir. Diziler tek boyutlu veya
daha fazla boyutlu olabilir. Tek boyutlu bir dizi PASCAL programlama
dilinde asadidaki gibi tanimlanabilir (Eskicioglu, 1988).

VAR DiziAdi:Array[AltLimit..UstLimit] of VeriTipi:

Mesela ayni ozelliklere sahip birden fazla tek boyotlu dizi tanimlamak

istenirse asadidaki gibi tanimlanair.

TYPE DiziAdi=Array[AltLimit..UstLimit] of VeriTipi;
VAR DiziAdil,DiziAdi2,DiziAda3:Diziaddi;

istenirse daha fazla boyutlu diziler tanimlanabilir. Asadida dizi ada

A, veri tipi tamsayi, alt limitleri 1, ust Ilimitleri M, N, K

de§igkenleri olan ii¢g boyutlu bir dizi tanimlanmigtir.

VAR A:Array[l..M,1..N,1..K} of Integer;

3.9. Dosyalama

Read/readln deyimleri yardimiyla klavyeden girilen veri giris
hizi ¢ok yavas oldugundan fazla sayida verinin girilmesine ihtiyac

duyulmasi durumunda bilgisayarin etkin kullanimi engellenebilecektir.



Bu engel verilerin manyetik serit, disk, disket gibi ortamlarda
programdan ayri bir yerde saklanmasiyla giderilebilir. Bu isleme
dosyalama islemi denir. Boylece, verilerin timi yada bir kismi
istenildidi zaman dedisik amaglar igin ayri ayri programlar tarafindan

kullanilabilir (Kay, 1985).

Veri dosyalari; siral: erigimli dosyalar, rasgele erisimli
dosyalar ve indekslenmis erisimli dosyalar olmak iizere {i¢ tanedir.
Sayisal mantik devreleriyle ilgili programda sirali erisimli dosyalar
kullanildigi ig¢in sadece sirali erisimli dosyalar anlatilacaktir (Kay,

1985).

3.9.1. Sirali erisimli dosyalar

Herbir kayit diderini izlemekte olup, kayitlar erisim siral:z
olmaktadir. Istenilen bir kayda erismek igin o kayittan odnceki tum
kayitlar okunacadindan bir zaman kaybi sz konusu olmaktadir. Fakat
dosya tasariminin basit olusu, kayitlarin manyetik ortamda bogluk
birakmaksizin birbirlerini izlemeleri sonucu kayit ortaminin en etkin

bicimde kullanilmasi gibi bazi isttnliikleri vardir (Kay, 1985).

Siralli erigimli dosyalarda erigimin gerceklesmesi ig¢in &nce
dosyanin acilmasi gerekir. Reset, Rewrite, Append komutlari dosya
agmak igin kullanailir. Dosyadan kayit okunacaksa Reset, dosya ilk defa
olusturularak yeni kayit yapilacaksa Rewrite, mevcut bir dosyaya kayit
ilavesinde bulunulacaksa Append komutu kullanilarak agilir. Reset ile
acilmis sirala dosyalarda sadece Read ve Readln komutlari
caligtirailabilir. Rewrite veya Append ile acilmis dosyalarda sadece
Write ve Writeln komutlari g¢alastirilabilir., Siral: dosyalari temsil
eden dosya dediskenleri TEXT tanimlamasi ile dedisken tanimlama
blogunda tanimlanabilir. Mesela F ile temsil edilen bir dosya, VAR
F:TEXT; seklindedir (Bayburan, 189%0; Eren vd., 1992).

ASSIGN(F, " Ornek.dat’) : Bir ismin dosya dediskenine aktarilmasi

igin kullanilir (Bayburan, 1990; Eren vd., 199%2).



RESET(F) : F ile temsil edilen wve diskte mevcut olan dosyay:
okuma modunda agar. Dider bir deyisle, okuyucu kafa dosyanin ilk kaydx
tizerinde konumlanir. F ile temsil edilen dosya diskte mevcut dedilse

bir run—-time hatasi meydana gelir {(Bayburan, 1990; Eren vd., 1992).

REWRITE(F) : F 4dile temsil edilen dosyayi diskte ilk defa
olusturmak igin kullanilir. EdJer bu dosya diskte mevcut ise ic¢indeki
bilgiler silinerek vyeniden olusturulur (Bayburan, 1990; Eren vd.,

1992).

APPEND(F) : F ile temsil edilen ve diskte &nceden bulunan
dosyayr vazma modunda agar ve vyazici kafayl dosyanin sonuna
konumlandirir. B&ylece dosyanin sonundan itibaren dosyaya kayit
ilavesi gerceklestirilebilir. F ile temsil edilen dosya diskte mevcut
dedilse bir run-—time hatasi meydana gelir (Bayburan, 18%0; Eren vd.,

1892).

CLOSE(F) : F ile temsil edilen dosyayl kapar. Kayit islemleri
sonrasinda Close deyimi kullanilmazsa, yapilan kayitlar gegersiz olur

{Bayburan, 1990; Eren vd., 1992).

EOF(F) : Okuyucu kafa, F ile temsil edilen dosyanin sonunda ise
true, aksi tsktirde false dederi verir. Reset ile agilmis bir dosya
lizerinden kayit okunurken, her okuma islemi dncesinde bu komut
kullanilarak okunabilecek bir bilgi kaydinin mevcut bulunup

bulunmadidi kontrol edilmelidir (Bayburan, 1890; Eren vd., 13892)}.

WRITE(F,D1,D2,..,DN) ve WRITELN{(¥,D1,D2,..,DN) : D1,D2,..,DN
dederleri, F ile temsil edilen dosyaya yazilir (Bayburan, 1990; Eren

vd., 1892).

READ(F,D1,D2, ..,DN)} ve READLN{F,D1,D2,..,DN} : pL,nD2,..,DN
de§erleri, F ile temsil edilen dosyadan okunacak dediskenlerdir

{(Bayburan, 1990; Eren vd., 1992).



3.10. Grafik Ekran Ve Mouse

TURBO PASCAL‘da grafik ekranda c¢alismak icg¢in oncelikle metin
ekranin grafik ekrana déniistiiriilmesi gerekir. Ekrani grafik ekran igin
diizenleyen ve grafik ekranda grafik g¢izmek ig¢in kullanilan komutlari
i¢inde bulunduran dosya GRAPH.TPU dosyasidir. Bundan dolayl programin
en basina ‘USES GRAPH’ komutunu yazmak gerekir. Program sonunda metin
ekrana donebilmek igin CLOSEGRAPH komutu kullanilir. Mouse’u devreye
sokan ve mouse ile ilgili komutlari ig¢inde barindiran dosya
DRIVERS.TPU dosyasidir. Programda  mouse kullanilmak istenirse
programin en basina USES DRIVERS komutunu yazmak gerekir. Asagida bu

isleri vyapabilecek bir programin O&rnek sgekli verilmistir (O"Brien,

1983):
USES GRAPH, DRIVERS;
VAR GD, GM:INTEGER;
BEGIN
GD:DETECT;
INITGRAPH(GD,GM, ") ;
IF GRAPHRESULT<>GROK THEN HALT (1)} ;
INITEVENTS;
CLOSEGRAPH;
END.
INITEVENTS : Programda Mouse’u devreye sokar wve Mouse okunu
gésterir.

HIDEMOUSE : Mouse okunu saklar.

SHOWMOUSE : Mouse okunu g¥sterir.

A:=8*MOUSEWHERE.X; B:=8*MOUSEWHERE.Y : Mouse okunun bulundudu

yerin X kordinatini A’ya, Y kordinatini B’ye ylikler.



REPEAT UNTIL MOUSEBUTTONS<>EVNOTHING : Mouse’un tuslarindan

'

birine basilana kadar bekler.

REPEAT UNTIL MOUSEBUTTONS=MBLEFTBUTTON : Mouse’un sol tusguna

basilana kadar bekler.

REPEAT UNTIL MOUSEBUTTONS=MBRIGHTBUTTON : Mouse’un sad tusuna

basilana kadar bekler.

SETVIEWPORT (X1,Y1,%X2,Y2, TRUE} : Ekranin 1icinde sol st kdsesi
(X1,Y1) noktasi, sad alt koésesi (X2,Y2) noktasi olan bir dikdoértgen
alan alip onu normal ekran olarak kabul eder. Disarda kalan alani
kullanmaz. Normal ekran olarak kabul edilen bolgenin X kordinati 0 ile

X2~X1, Y kordinatai 0 ile Y2-Y1 arasinda degisir.

CLEARVIEWPORT : Normal ekran olarak kabul edilen bélgeyi

temizlemek icin kullanilir.

EXIT : Bilgisayar EXIT komutu  okududunda duruma gbre

anaprogramdan, fonksiyondan veya altprogramdan disari ¢ikilir.

CIRCLE(X, Y, R) : Merkezi (X,Y) noktasi, yarigapli R olan bir

daire c¢izer.

ELLIPSE(X, Y, ACI1, ACI2, XR, YR) : X kordinatindaki yaricapi
XR, Y kordinatindaki yaricapi YR, baslangi¢ agisi ACIL, bitis acisi

ACI2 ve merkezi (X,Y) noktasi olan eliptik bir yay ¢izer.

ARC(X, Y, ACI1, ACI2, R) : Yarigapi R, baslangi¢ a¢isi ACII,

bitis acisi ACI2 ve merkezi (X,Y) noktasi olan bir yay c¢izer.

LINE (X1, Y1, X2, Y2} : {X1,Y1l) noktasiyla (X2,Y2) noktasi

arasina bir hat c¢izer.

RECTANGLE (X1, Y1, X2, ¥2) : Sol iist kdsesi (X1,Y¥l) noktasi, sa§
alt késesi (X2,Y2) noktasi olan bir dikdértgen g¢izer.



PUTPIXEL (X, ¥, COLOR) : (X,Y) noktasinin bulundudu yere rengi
COLOR olan bir nokta koyar.

SETCOLOR{COLOR) : Qizilecek seklin rengi bu komutla ayarlanir.

FLOODFILL(X ,Y , COLOR) : (X,Y¥Y) noktasini ig¢ine alan cevresi
COLOR rengiyle ¢izili en kiictik alanin ig¢ini COLOR rengine boyar.

OQUTTEXTXY (X, Y, ' ‘Y (X,Y) noktasindan itibaren yazi vazar.

SETFILLSTYLE (PATTERN, COLOR) : Boyanacak alanin ig¢inin sgeklini

ve rengini belirler.

SETTEXTSTYLE (FONT, DIRECTION, <CHARSIZE) : Yazilacak vyazinin

fontunu, yéninli ve biylkli§ini belirler.



4. SAYISAL MANTIK DEVRELERI ILE ILGILI BENZETIM PROGRAMI

Bu benzetim programr PASCAL dili kullanilarak vyazilmis olup
temel mantidi matrisler {izerine kurulmustur., 30%2071ik A matrisi temel
matris olup baslangigta butiin dediskenlerinin dederleri 0 dir. Bunun
manasil, matriste bilgi yok demektir. Yani A matrisindeki sayisal
de@erleri kullanarak once ekranini temizleyip sonra ekrana devre sekli
¢izen PUT Altprogrami, A matrisindeki bilitlin dederler 0 oldudu igin
ekrana birgey c¢izemez. A matrisinin her dedismesinde PUT altprogrami
tekrar cgalasgir. Ekranda bir devre olusturulmak istenildidinde
istenilen devre tamamlanana kadar ekrandaki devre sekli devamla
degisir. Devrenin dedismesi demek A matrisin dedismesi demek
oldugundan devredeki dedismeler aslinda PUT Altprograminin tekrar
tekrar calismasindan elde edilmektedir. A matrisi devamlai
dedistidinden PUT Altprograminin c¢izdigi devre sgekli de devaml:y

dedisgir.

AND, NAND, OR, NOR, EXOR, EXNOR ve NOT kapilari, JK, D, T ve RS
Flip-Floplari, Yarim Toplayici, Tam Toplayici, 1*271ik Kod (dziicl,
2*47 14k Kod (Cozlicl, 2*1°1ik Kodlayici, 4*2"1ik Kodlayici, 2%*1'1lik
Bilgi BSecgici, 4*171ik Bilgi Sec¢ici, 1*271ik Bilgi Dagiticz, 1*471ik
Bilgi Dagitaci, 2 bit’lik Kaydedici, 4 bitflik Kaydedici gibi devre
elemanlarinin benzetimlerinin herbiri igin ayri ayrr toplam 23 tane
altprogram yazilmistir. Bu Altprogramlaran isimleri  AND KAPISI,
NAND KAPISI, OR_KAPISI, NOR KAPISI, EXOR KAPISI, EXNOR_KAPISI,
NOT KAPISI, JKFF, DFF, TFF, RSFF, HALF;ADDER, FULL_ADDER, DECODER1Z,
DECODER24, ENCODER21, ENCODERAZ, MULTIPLEXER21, MULTIPLEXER41,
DEMULTIPLEXER12, DEMULTIPLEXER14, REGISTERZ, REGISTER4 dir.

Devre elemanlarinin verlestirilmesi, iptal edilmesi veya
yerlerinin dedistirilmesi, aralarina hatlarin dbgsenmesi wveya iptal
edilmesi, giriglerine girdilerin yerlestirilmesi wveya iptal edilmesi,
istenilen devre elemaninin istenilen ¢iktisinin hesaplanmasi,
ekrandaki devrenin silinmesi, programdan c¢ikilmasi, c¢izilen devrenin
kaydedilmesi veya kaydedilmisg bir devrenin geri cadrilmasi
PUT_CIRCUIT_ELEMENT, TAKE CIRCUIT ELEMENT, MOVE CIRCUIT ELEMENT,
PUT_WIRE, TAKE WIRE, PUT INPUT, TAKE INPUT, FIND OUTPUT, NEW, GOOUT,



SAVE OR TAKE Altprogramlari vasitasiyla vyapilir. Bu Altprogramlar
mouse vyardimiyla su gekilde c¢adrilir. Mouse oku ekrandaki meniide
tizerlerinde Put Circuit_Element, TakeE, MoveE, PutW, TakeW, NEW, EXIT,
PutI, TakeI, FindO, SAVE ve FILES yazili pencerelerden birinin iizerine
getirilip sag veya sol tusuna basilirsa program geredince T’nin dnceki
dederi silinir ve yerine Tablo 4.17deki dederi alir. Program geredince
T=1 ise PUT_CIRCUIT ELEMENT, T=2 ise TAKE CIRCUIT ELEMENT, T=3 ise
MOVE CIRCUIT_ ELEMENT, T=4 ise PUT WIRE, T=b ise TAKE WIRE, T=6 ise
NEW, T=7 ise GOOUT (EXIT), T=8 ise PUT INPUT, T=9 ise TAKE INPUT, T=10
ise FIND QUTPUT, T=12 veya T=13 ise SAVE OR TAKE Altprograml g¢alisir.

Tablo 4.1. T"deki dedisme

Pencere lizerindeki yazi | T'nin alacadi yenl deder
Put_Circuit Element 1
TakeE 2
MoveE 3
Putw 4
TakeW 5
NEW 6
EXIT 7
Putl 8
%- Takel 9
FindO 10
SAVE 12
FILES 13

30 satir ve 20 sltundan olusan A matrisinde herbir devre elemani
ig¢in bir satirlik yer ayrilmistir. Herbir satarin 1. slitunu devre
elemaninin X kordinatini, 2. siitunu devre elemaninin Y kordinatini, 3.
slitlinu ise devre elemaninin hangi devre elemani oldudunu igerir. Devre
elmanlarinin giriglerine disaridan girilen X, ¥, Z, W, 0, 1 giki girdi
dederleri 1ic¢in program geredince matristeki vyerlerine X igin 31, Y

lgin 32, 2 igin 33, W igin 34, 0 ig¢in 35, 1 igin 36 yazilar.

Herhangi bir satirin bitin siitunlary 0 ise o satir bostur.

Herhangil bir satirin 3. siitununun de§eri



1 ise © satir bir AND Kapisininh

2 ise o satir bir NAND Kapisinin

3 ise o satir bir OR Kapisinin

4 ise o satir bir NOR Kapisinin

5 ise o satir bir EXOR Kapisinin

6 ise o satir bir EXNOR Kapisinin

7 ise o satir NOT Kapisinin

8 ise ¢ satir bir JK Flip-Flop’un

9 ise o satir bir D Flip-~Flopfun

10 ise o satir bir T Flip~Flop’un

11 ise o satir bir RS Flip-Flop’un

12 ise o satir bir Yarim Toplayicinin

13 ise o satir bir Tam Toplayicinin

14 ise o satir 2*171ik bir Kodlayicinin

15 ise o satir 4*271ik bir Kodlayicinin

16 ise o satair 2*171ik bir Bilgl BSegicinin
17 ise o satir 4*171ik bir Bilgi Sec¢icinin
1B ise o satar 1*271ik bir Bilgi Daditicinin
19 ise o satair 1*4’71lik bir Bilgi Daditicinin

20 ise o satir 1*271ik bir Kod Cozliciniin
21 ise o satir 2*47 14k bir Kod Cézlicinin
22 ise o satir 2 bit’lik bir Kaydedicinin
23 ise o satir 4 bit’liik bir Kaydedicinin

konumuyla, giris ve c¢ikislariyla ilgili bilgileri igerir.

Herhangi bir satirain 3. sltununun sayisal dederi 1 ile 7
arasinda ise sgu sartlar saglanmalidir. 4. silitunun sayisal dederi devre
elemanlarinin ¢ikislari ile bu devre elemaninin girisleri arasindaki
baglanti hatlarin saylsina esgittir. E§er wvarsa 5., 7., 8., 11.
slitunlar bu devre elemanlarinin satir numaralarini, 6., 8., 10., 12.
stitunlar badlanti hatlarinin bu devre elemanlarinin hangi g¢ikisindan
geldidinin bilgisini igerir., 13. sltunun sayisal dederi bu devre
elemaninin girislerine digaridan girilen girdi sayisina esittir. 14.,
15., 16., 17. siitunlar ise eder varsa bu girdilerin sayisal gdsterim

deJerlerini ihtiva eder{ X ig¢in 31, Y ig¢in 32 gibi).



Herhangi bir satirin 3. sltununun sayisal deferi 8 1ile 23
arasinda ise sgsu sgartlar sadlanmaladir. 4., 6., 8., 10., 12., 14,
slitunlar eder varsa c¢akislarindan bu devre elemaninin giriglerine
baglanti hatlari bulunan devre elemanlarinin satir numaralarini veyva
eder varsa digaridan bu devre elemaninin girislerine (girilen
girdilerin sayisal gbsterim dederlerini igerir. 5., 7., 9., 11., 13.,
15. silitunlar ise eder varsa ¢ikislarindan bu devre elemaninin
girislerine baglanti hatlari bulunan devre elemanlarindan gelen bu

baglanti hatlarinin hangi ¢ikisindan geldidinin bilgisini ihtiva eder.
4.1. Programda Kullanilan Onemli Altprogramlar

DIGITAL LOGIC CIRCUITS Altprogrami : Dider Dbilitiin altprogramlari

kullanan bir altprogramdir.

KONUM Altprogrami : Devreyi yukari, asadi, sada, sola kaydirma

esnasinda kordinatlarin nerede cldugunu belirler.

HELP Altprogramli : Programi kullanma esnasinda programi kullanan

kisiye yardimci olur.

BOXESO Altprogrami : Uzerinde ana altprogramlarin kisaltilmis

isimleri yazili olan kutularin geklini ek. uan yukarisina glzer.

RENKO Altprogrami : Uzerlerinde ana altprogramlarin kisaltilmis
isimleri yazili olan kutulardan istenileni diderlerinden ayirmak ig¢in

degisik bir renge boyamak i¢in kullanaili:x,

BOXES1 Altprogrami : Uzerlerinde devre elemanlarinin isimleri

yazili olan kutularin seklini ekranin yukarisina g¢izer.

RENK1 Altprogrami : Uzerlerinde devre elemanlarinin isimleri
vazili olan kutulardan istenileni diJerlerinden ayirmak ic¢in dedisik

bir renge boyamak ig¢in kullanilair.



MARK Altprogrami : Istenilen herhangi bir devre elemanini veya o
devre elemaninin istenilen herhangli bir girisini veya herhangi bir

¢ikisini igaretlemek igin kullanilair.

CIRCUIT ELEMENT Altprogrami : A matrisinin i. satirindaki
sayisal de§erleri kullanarak i. satarin 3. sltununun temsil ettidi
devre elemanini i. satirin 1. ve 2. slitunlarinin gdsterdidi yere

glizer.

LINES Altprogrami : A matrisinin i. satirandaki sayisal
deerleri kullanarak varsa devre elemanlarinin g¢ikigslariyla i. satirain
temsil ettidi devre elemaninin girisleri arasindaki badlanti hatlarainz

¢gizer.

INPUTS Altprogram: : A matrisinin i. sltunundaki sayasal
dederleri kullanarak varsa i. satirin temsil ettidi devre elemaninin

girislerine disardan girilen girdileri yerlestirir.

PUT Altprogrami : Once ekrani temizleyip sonra CIRCUIT ELEMENT,
LINES, INPUTS gibi bazi altprogramlari ve A matrisindeki sayisal
deferleri kullanarak ekrana A matrisinin temsil ettigl devre seklini

¢cizer.

NEW Altprogrami : A matrisinin biutin sayisal dederlerini 0 yapip
PUT Altprogramini ¢alistirir. Once ekrani temizleyip sonra A
matrisindeki sayisal deferleri kullanarak ekrana devre gekli ¢izen PUT
Altprogrami, A matrisinin biitiin sayisal dederleri 0 oldudu igin hicbir
devre sekli c¢izemedidinden sadece ekrani temizlemis olur. Yani NEW
Altprograminin amaci ekrani temizleyip yeni bir devre g¢izmek igin

hazir duruma getirmektir.
GOOUT Altprogrami : Programdan ¢ikmak igin kullanilir.

PUT_CIRCUIT ELEMENT Altprogrami H Devre elemanlarini

yerlestirmek igin kullanilir.



TAKE CIRCUIT ELEMENT Altprogrami : Istenmeyen devre elemanlarini
iptal etmek ic¢in kullanilir. Ayrica bu altprogramda iptal edilen devre

elemanlariyla 1lgili girisleri ve ¢ikislari da iptal eder.

MOVE CIRCUIT ELEMENT Altprogrami : Yerleri dedistirilmek
istenilen devre elemanlarinin yerlerinin degigtirilmesi igin
kullanilair. Ayrica bu altprogram  yerleri dedgistirilen devre

elemanlarina badli girisleri ve ¢ikislari da yeni duruma g¢dre tekrar

diizenler.

PUT WIRE Altprogrami : Devre elemanlar: arasina  hatlar

yerlestirmek ig¢in kullanilir.

TAKE WIRE Altprogrami : Devre elemanlari arasindaki istenmiyen

hatlara iptal etmek igin kullanilair.

PUT INPUT Altprogrami : Devre elemanlarinin girislerine X, Y, Z,

W, 0, 1 gibi girdiler yerlestirmek i¢in kullanilair.

TAKE INPUT Altprogrami : Devre elemanlarinin giriglerindeki

istenmeyen girdileri iptal etmek ig¢in kullanilir,

FIND OUTPUT Altprogrami i Istenilen devre elemanlarinin

istenilen ¢ikislara lizerindeki ¢iktilari hesaplamak ig¢in kullanilair.

SAVE OR TAKE Altprogrami : Ekranda g¢izilen devreleri'kaydetmek

ve kaydedilmis devrelerden istenileni geri cadirmak ig¢in kullanilar.
4.2, Ornek Program

Sekil 4.17de blok diyagrami verilen Sayisal Mantik Devresinin
30%2071ik A matrisi sgeklinde gdsterimi Tablo 4.2'de gdsterilmistir.
PUT Altprogrami, bu matristeki sayisal degerleri kullanarak sekil
4.1de gbriinen devrenin seklini g¢izer. Matristeki her dedisiklik,
devredeki her de§i§iklik anlamina gelir. Yapilan her dedisiklikte PUT
Altprogrami tekrar c¢alisarak onceki devre seklini silip yeni devre

seklini c¢izer.
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Sekil 4.1. Bir Sayisal Mantik Devresinin Blok Diyagrami

Tablo 4.2. Devrenin 30%20’1lik A matrisindeki gdsterimi

12 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20
1 7 0 0 0 0 0 0 2 0 0 1 32 0 0 ¢ 0 0 0
2 1 2 1 0 4 0 0 N 0 0 1 31 0 0 0 0 0 0
3 21 2 0 6 1 0 o] 2 0 0 o 0 0 0 0 0 0 0
4 3 0 C o] 0 ¢ 0 c 0 0 z 33| 34 0 0 0 0 0
5 7 1 4 0 0 ¢} 0 [y 0 ¢ o] 0 0 0 0 o] 0 0
6 8 5 0 31 0 0 0 O 0 o]0 0 0 0 0 o 0 1
7 1 2 3 9 6 2 o] g o] o] 2 31 | 32 0 0 0 0 0
8 2 2 3 8 7 0 o] < 0 0] 1 34 0 0 0 o 0 o

Herhangl bir devrenin A matrisi asa@idaki kurallar kullanilarak

elde edilmektedir:

a) Iki devre elemani arasindaki badlanti hatti i. satirin temsil
ettigl devre elemaninin herhangi bir girigine Jj. satirin temsil ettidi
kapr veya 2*171ik kodlayicinin c¢ikisindan geliyorsa 1i. satirdaki

yerlerine j ve 0 yazilir.

b) Iki devre elemani arasindaki badlanti hatti i. satirin temsil
. ettigi devre elemaninin herhangi bir girigsine j. satirin temsil ettigi
Flip-Flop, Yarim Toplayici, 1*2f1ik Bilgi Dagatici, 1*2°1lik Kod
Coziicli, 2 bitflik Kaydedici gibi bir devre elemaninin 1. g¢ikisindan
geliyorsa i. satirdaki yerlerine j wve 1, 2. cikisindan geliyorsa i.

satirdaki yerlerine j ve 2 yazilir.




c) Iki devre elemani arasindaki baglanti hatti i. satirin temsil
ettidi devre elemaninin herhangi bir girisine j. satirin temsil ettidi
2*171ik veya 4*1‘1lik bir Bilgi Seg¢icinin c¢ikisindan geliyorsa 1.

satirdaki yerlerine j ve 3 yazilir.

d) 1ki devre elemani arasindaki badlanti hatti i. satirin temsil
ettidi devre elemaninin herhangi bir girisine Jj. satirin temsil ettigi
4*2'1ik bir Kodlayicinin 1. cikisindan geliyorsa 1i. satirdaki
yerlerine j ve 4, 2. cgikisindan geliyorsa i. satirdaki yerlerine J ve

5 yazilar.

e) Iki devre elemani arasindaki badlanti hatti i. satirin temsil
ettidi devre elemaninin herhangi bir girisine j. satirin temsil ettidi
1*47 14k Bilgi dagitici, 2*41liik Kod g¢dziici, 4 bit’lik Kaydedici gibi
bir devre elemaninin 1. ¢ik:-sindan geliyorsa i. satirdaki yerlerine 7
ve 6, 2. g¢ikisindan geliyossa 1. satirdaki yerlerine j ve 7, 3.
¢rkisindan geliyorsa 1. satirdaki yerlerine j wve 8, 4. c¢ikisindan

geliyorsa i. satirdaki yerlerine 7j ve 9 yazilir.

£) i. satirin temsil ettidi devre elemaninin herhangi bir
girigine X girilirse i. satirdaki yerine 31, Y girilirse 1. satirdaki
yerine 32, Z girilirse i. satardaki vyerine 33, W girilirse 1.
satirdaki yerine 34, 0 g¢girilirse i. satirdaki yerine 35, 1 girilirse

i. satirdaki yerine 36 yazilir.

Cikti hesaplanirken program oncelikle 30*200’luk B, 1*3000’1lik
Ql, 1*3000’1ik Q2 matrislerinin biutlin sayisal deferleri 0 yapar ve
30%20’1ik A matrisinin dederlerini de 30%20’1ik O matrisine(Tablo 4.3)
yiikler. Program sonra 30%20°1ik O matisinde bir devre elemani
bilgisini ic¢eren herbir satir ig¢in bir kapinin bilgisini igeriyorsa o
satirin 6., 8., 10., 12. sltunlarindaki, igermiyorsa o satirin 5., 7.,
S., 11i., 13., 15. sﬁtunla;daki sayirsal dederleri asadgidaki gibi
degistirir. O slitunlarin herbiri ig¢in eder sayisal defer 0, 1, 3, 4, 6
dederlerinden herhangi biri ise o defer silinip yerine -1 dederini, 2,
5, 7 dederlerinden herhangi biri ise o deger silinip yerine -2
dederini, 8 ise yerine -3 dederini, 9 ise yerine -4 dedgerini koyar.

Daha sonra herbir satirainin ilk 50 siitunu devre elemanlarinin birinci



¢irktilarina, ikinci 50 siitunu devre elemanlarinin ikinei ¢iktilaraina,
iglincli 50 slitunu devre elemanlarinin Uglinclli ¢iktilarina, dérdinct 50
slitunu devre elemanlarinin ddérdiincti ¢iktilarina ayrilan 30*200°1i4k B
matrisi asadidaki A, B, C sgiklarindaki bilgiler kullanilarak

olusturulur,

A) 30*%2071ik O matrisi

B} Devre elemanlarinin ¢ikt:i fonksiyonlari

C) AND{.} ic¢in 41, OR{+} icin 43, EXOR{@®} icin 45, EXNOR{O} icin
46, NOT{‘} igin 47, {( ig¢in 51, ) ig¢in 52, Q1 ig¢in 101, Q2 i¢in
102, Q3 ig¢in 103,..,099 i¢in 199

Tablo 4.3. 30*%20°1ik O matrisi

1 2 3 4 5 6 7 8 9 19 1% 1z 13 14 15 16 17 18 19 20
1 7 0 o] -1 0 -1 o] -1 0 =l 1 32 0 0 o o] Y 0
2 1 2 1 -1 4 =1, 0 L 0 -1 1 31 0 0 0 0 0 0
3 21 2 -1 6 il o] ~1 3 =il 0 =il 0 =, 0 0 a ¢ 0
4 3 o] o] =i 0 <= o] =1, 0 =il 2 33 | 34 0 0 o] 0 ¢]
5 7 1 4 =l 0 -1 ] -1 ¢ =L 0 0 0 o] 0 ¢] C 0
6 8 5 -1 |31} -1 0 =L 0 =il 0 =il o -1 0 C 0] 0 1
7 1 2 3 -4 6 -2 0 =1, o] =1 2 31} 32 0 0 0 o ¢
3 2 2 3 -3 7 -1 9] -1} O =1l 1 34 0 0 0 c 0 0

Herhangi bir devre elemaninin g¢ikisinin 2072007 1ik B matrisinde

gésterimi sgekil 4.2°deki ve yukardaki kurallardan yararlanilarak elde

edir.
D
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cp— —R, EQZ__‘EJ.*.Z wp 10247
K Q'  =plD0+T, 47 —R; BF—T+3  =p103+J

Sekil 4.2. Her hangil bir devre elemaninin ¢ikisinin 30*%200‘1ik B
matrisinde gdsterimi ig¢in yararlanilacak kurallar



Bu

kurallar

geredince

sekil 4.1’deki devrenin 30*200’1ik

nmatrisinde gésterimi asadida gdsterilmigtir:

1.

6. Satir ig¢in

Satir :
I1k 50
Ikinci
li¢lincl

son 50

Satir :
Iik 50
Tkinci
iglincl

son 50

Satair ilg¢in

Ilk 50
Ikinci
liclincl

son 50

Satir :
T1k 50
Ikinci
uclincli

son 50

Satir :
I1k 50
Tkinci
iglincl

son 50

flk 50

Ikinci

situn :
50 slitun
50 silitun

slitun :

situn :

50 slitun :

50 silitun :

slitun :

siitun :

50 siitun :

32,47,0,0,0,...,0
+ 0,0,0,...,0
: 0,0,0,...,0
0,0,0,...,0

51,1,-1,41,4,-1,41,31,52,0,0,0,
0,0,0,...,0

0,0,0,...,0

0,0,0,...,0

51,2,~1,47,41,101,47,52,0,0,0,...,0
51,2,-1,47,41,101,52,0,0,0,...,0

50 stitun : 51,2,-1,41,101,47,52,0,0,0,...,0

siitun : 51,2,-1,41,101,52,0,0,0,...,0

51,33,43,34,52,0,0,0,...,0
0,0,0,...,0

50 stitun : 0,0,0,...,0

0,0,0,...,0

slitun

50 slitun @

stitun @

4,47,0,0,0,...
0,0,0,...,0
50 siitun : 0,0,0,...,0
0,0,0,...,0

siitun :

50 slitun :

stitun @

51,51,%,-1,41,101,47,52,43,51,31,47,41,101,

52,52,0,0,0,...,0
50 stitun : 51,51,5,-1,41,101,47,52,43,51,31,47,41,101,

slitun :



52,52,47,0,0,0,...,0
ticlinct 50 stitun : 0,0,0,...,0

son 50 stitun : 0,0,0,...,0

7. Satir :
i1x 50 siitun : 51,3,-4,41,6,-2,41,31,41,32,52,0,0,0,...,0
ikxinci 50 sttun : 0,0,0,...,0

iictincti 50 stitun : 0,0,0,...,0
son 50 siitun : 0,0,0,...,0
8 Satir :

f1k 50 siitun : 51,3,-3,41,7,-1,41,34,52,47,0,0,0,...,0
ikinci 50 siitun : 0,0,0,...,0
tclincli 50 siitun O;0,0,...,O

son 50 siitun : 0,0,0,...,0

DiJer satirlar :
ik 50 siitun : 60,0,0,0,...,0
Ikinci 50 sttun : 0,0,0,...,0
{iginct 50 stitun : 0,0,0,...,0
son 50 situn : 0,0,0,...,0

dir.

Mesela A matrisinin 3. satirinin temsil ettidi 2*471ik Kod
goézliciinin 3. c¢iktisi hesaplanmak istenirse, program B matrisinin 3.
satirinin iclinett 50 slttnunun ilk 0 dederine kadar ki kismini daha
dnce biitin dederleri 0 yapilmis olan 1*300071ik Q1 matrisine bastan
baslayarak sira ile ylikler. Q1 matrisinin durumu asagirda

gbsterilmigtir.
51,2,-1,41,101,47,52,0,0,0,...,0

0’dan bliyuk 31’den kiiclik ilk eleman 2 dir. 2’den sonraki ilk
eleman da -1 dir. Program 2 ve -1 dederlerini iptal eder ve araya
1*30001ik Q2 matrisinin yardimiyla B matrisinin 2. Satarainin ilk 50
stitununun ilk 0 dederine kadar ki kimini yerlestirir. Bu durumda Q1

matrisinin durumu agadida verilmistir.



51,51,1,-1,41,4,-1,41,31,52,41,101,47,52,0,0,0,...,0

Program 0°dan biliyltk 31'den kiigiik eleman kalmayana kadar ayni

iglemleri tekrarlar. Sonucta asadidaki matris elde edilir.

51,51,32,47,41,51,33,43,34,52,41,31,52,41,101,47,52,0,0,0,...,0

Sonra yukarida yapilan doniistirmenin tersi iglem yapilarak sonucg
bulunur. Yani 31 yerine X, 32 yerine Y, 33 yerine W, 34 yerine 27, 35
yerine 0, 36 yerine 1, 41 yerine {.}, 43 yerine {+}, 45 yerine (@}, 46
yerine {0}, 47 yerine {‘}, 51 yerine {(}, 52 yerine {)}, 101 yerine
Ql, 102 yerine Q2,..., 199 yerine Q99 kullanilir. Eer c¢iktida Q0 veya

1’ler varsa program onu sadelestirir.



5. SONUC VE TARTISMA

Bu calismada, sayisal mantik devrelerinin tasariminin bilgisayar
benzetimiyle gergeklestirilmesi ig¢in genel amag¢li bir yazilim Pascal
Programlama Dili kullanilarak yapilmistir. Bu yazilim programi AND,
NAND, OR, NOR, EXOR, EXNOR ve NOT kapilari, JK, D, T wve RS Flip-
Floplari, Yarim Toplayici, Tam Toplayici, 1*2’1lik Kod Cozicli, 2*471ik
Kod C&ziicli, 2*171ik Kodlayici, 4*2'1lik Kodlayici, 2*1’1ik Bilgi
Secici, 4*%*1’1ik Bilgi Segici, 1*271ik Bilgi Dagitici, 1%*4’1tk Bilgi
Dagitici, 2 bitflik Kaydedici, 4 bit’lik Kaydedici gibi devre
elemanlarinin vyardimiyla olusturulan herbir devrenin bilgisayar
ekraninda seklinin rahatlikla olusturulmasina ve istenilen herhangi
bir devre elemaninin herhangi bir ¢ikisi {lizerindeki c¢iktinin
rahatlikla hesaplanmasina imkan sadlamaktadir. Ayrica g¢izilen her
devre kaydedilebilmekte ve kaydedilmis her devre istendidinde tekrar

geri cadrilabilmektedir.

Bu program matrisler yerine isaretciler (pointers) kullanilarak
yapilabilirdi. Yapilsaydili programin daha hizli calismasz mimkin
olacakti. Fakat ayni programi yazmak igin daha fazla yer gerekecek ve

ayrica yazilim mantidi da oldukca zor olacakti.

Cizilen mantik devrelerinin yazicidan ¢iktisi alinabilecek ve
her devre igin dodruluk tablosu olugturulabilecek sekilde bu benzetim

programi biraz daha geligtirilecek olursa daha kullanigli olur.
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EK.i. ALTPROGRAHLARIN AKIS DIYAGRAHLARI

ANAFROGRAHIN AKIS DIYAGRANI

‘ BasLA ’

Y
EKRANI GRAFIX
EKRANA CEVIR

¥
ROUSE® U
DEVREYE SOK

1

BASLANGIC

SHRILARINI
KoY

¥
BOXESB(CircuitElement),
RONUHCYERX, YERY) UE
HELP(YARDIN, HELPX)
ALTPROGRAHLARIKI
CALISTIR

l

DIGITAL _LOGIC_CIRCUITS

ALTPROGRAHINI

¢ALISTIR

i

GRAFIK EKRANI
KaPa

BITIS

i.d



i.2

DIGITAL_LOGIC_CIRCUITS ALTPROGRAHININ ARIS DIYAGRARI

-

foUSE
ALTPROGRAHINI
CALISTIR

1=4’SE PUT_CIRCUIT_ELENENT ALTPROGRANI,
T=2’SE TAKE_CIRCUIT_ELEHENT ALTPROGRAHI,
1=3°SE HOVE_CIRCUIT_ELEHENT ALTPROGRARI,
T=4'5E PUT_MIRE ALTPROGRAHINI, T=53SE
TAKE_HIRE ALTPROGRAHINI,T=6 ISE NEU
ALTPROGRARI, T=7 ISE GOOUT ALTFROGRAAI,
T=8 ISE PUT_INPUT ALTPROGRAHINI,
T=9 ISE TAKE_INPUT ALTPROGRAHINI,
T=18 ISE FIND_QUTPUT ALTPROGRAHINI,
T=12 VEY¥R T=43 ISE SAVE_OR_THKE
ALTPROGRAHINI CALISTIR.

HAYIR

EVET



HOUSE ALTPROGRARININ AKIS DIYAGRARI

——

HOUSE OKUNUN
GOSTERDIGI YERIH
KORDIKATLARINI
X VE ¥ DEGISKENLERINE

YUKLE

1 3
T5ARET

Ly

=

=1 =@
UTULAR

KUTYLAR=®, DEVRE

ELEHANLARINDAN HOUSE OKU
EVEL~Y0N BILDIREN 0¥
BIRI SECILIR SEKILLERINDEN
- BIRININ
T “ UZERTNDE
+ RI7
HAYIR
1
EKRANDAKI DEURE
G YONDE BIRAZ |4 KEYBOARD’ -
EVEL#" _ TAKI YO
KAYDIRILIR TUSLARINDAN
BIRISINE
T BASILDI
4 [
HAYIR

EUELA" “s_HAYIR
KUTULAR=1 <425




PUT ALTPROGRAMININ AKIS DIYAGRARNI

l

DUZEHN
=1 4 EKRANI SIL +G—-— ALTPROGRAHINI
CALISTIR
—
CIRCUIT_ELEHENT
ALTPROGRAHI
CALISIR
¥ o I=1
=1+
R
INPUTS
ALTPROGRANINI
EVET HAYIR . :
1{=50N1 CALISTIR
I=1+1
I=1 L]
—
AYIR UET
CI{=50H1
LINES
ALTPROGRAHINI
CALISTIR



NEH ALTPROGRAHININ AKIS DIYAGRARI

EKRARI
TERIZLE

GOOUT ALTPROGRAHININ AKIS DIYAGRAHI

ils



PUT_CIRCUIT_ELEHENT ALTPROGRARININ AKIS DIYAGRARI

UYARI

fi HATRISINDEKI ILK
BOS SATIRI OYLE
DUZENLEKI 0
DEVRE ELEHAKI
YERLESSIH

PUT

o

ALTPROGRAHINI
CALISTIR

1.6



TARE_CIRCUIT_ELEHENT ALTPROGRAHININ AKIS DIYAGRAHI

A MATRISINI OYLE
DUZEHLEKI 0 DEVRE
ELEHANI VE ONUHLA
ALAKALI GIRDILER UE
CIKTILAR IPTAL OLSUH

f
PUT
ALTPROGRAHINI

CALISTIR

e

1.7



HOVE_CIRCUIT_ELERENT ALTPROGRAHININ AKIS DIYAGRAHI

ROUSE ORU VET
BIR DEVRE ELEHANI ISARET=1
UZERINDE

HI? +
HA¥IR 0 DEVRE
ELEHANINI
ISARETLE

lq—__

HOUSE
ALTPROGRAHINI
CALISTIR

OUSE GKUNU
GOSTERDIGI ALAN
BOS HU?

fi HATRISINI OYLE
DUZENLE KI ISARETLI
ISARET=8  —— DEURE ELEHANI
GOSTERILEN YERE
& TASINSIN
PUT
ALTPROGRAHINI
CALISTIR

S



HARK_INPUT ALTPROGRARININ AKIS DIYAGRARHI

Pi=8

0 DEVRE ELERANI-
RIN ROUSE OKU
ILE SOSTERILEN

GIRISINI ISAREILE

]

HARK_OUTPUT ALTPROGRAHININ AKIS DIYAGRAHI

0 DEURE ELEHNANI-
RIN HOUSE OKU
ILE GOSTERILEN

CIKISINI ISARETLE

]

139



1. iﬁ

PUT_WIRE ALTPROGRAHININ AKIS DIYAGRAHI

{

HARK_OUTPUT

ALTPROGRANINI
CALISTIR
ISARET=1
HOUSE
ARK_INPUT ALTPROGRANINI
ALTPROGRAHINI j—I
; CALISTIR
CALISTIR
»|  15ARET=8

HAYIR

A HWATRISINI OYLE

PUT
DUZENLEKI 0 IKI
ALTPROGRARINI M
DEURE ELERANI ARA
CALISTIR
SINA HAT CIZILSIN

—



TARE_WIRE ALTPROGRAHININ AKIS DIYAGRANI

l

HARK_OUTPUT
RLTPROGRAKINI
CALISTIR

HAYIR

44— URARI

PUT
ALTPROGRARINL &

ISARET=A
HOUSE
HARK_INPUT ALTPROGRAHINI
ALTPROGRAHINI a—I |
¢ALISTIR
¢ALISTIR
ISARET=D

A HAIRISINI
0YLE DUZENLEKI

CALISTIR

—

ARADAKI HAT
IPTAL OLSUH

1.1



PUT_INPUT ALTPROGRANINIK AKIS DIYAGRARI

l

HARK_INPUT
ALTPROGRAHINI
CALISTIR

PUT
ALTPROGRANINI g

A HATRISINI OYLE
DUZENLEXI

0 GIRILER INPUT

YERLESTIRILSIN

CALISTIR

B
¥

1.1



1.43

TAKE_INPUT ALTPROGRAHININ AKIS DIYAGRAMI

l

HARK_INPUT
ALTPROGRAHINI
CALISTIR

A MATRISINI OYLE
DUZERLEKI
GIRILEN INPUT
-————-———————Fl IPTAL EDILSIN

ALTPROGRARINI
CALISTIR %




1.14

FIND_QUTPUT ALTPROGRARININ AKIS DIYAGRARI

HARK_OUTPUT
ALTPROGRANINI

CALISTIR

U¥ARY

—

TIKTATILDI

¥
PUT
ALTPROGRANINI g

CALISTIR




SAVE_OR_TAKE ALTPROGRANININ- AKIS DIVAGRANI

bosya ISHI §
GIRILIR

GIRILEN ISIMDEXI

DOSYAYA EKRANDAKI |

DEVRENIN A HATRI-
S1 KOPYALANIR

@ DOSYADAKI

BILGIYI]
A HATRISINE
YAZ
Y
PUT
ALTPROGRARINI
CALISTIR

l

1.45



EK.2. PROGRAMIN LISTESI
1. LOGIC.PAS

USES CRT, GRAPH, DRIVERS, TEMURTAS;

CONST SON1=30;SON2=30; SON3=200; SON=3000;

TYPE MATRIX1=ARRAY[1l..SONl,1l..80N2] OF INTEGER;
MATRIX2=ARRAY[1l..SON] OF INTEGER;
MATRIX3=ARRAY[1..SON1,1l..SON3] OF INTEGER;

VAR DOSYA,DOSYALl, DOSYA2:TEXT;

GD, GM, OKEY, IDOSYA, JDOSYA, YDOSYA, I, J,X,Y, T, TX, TY, YERX, YERY,
CE, KUTULAR, YARDIM, SAY, SAYI ,AX,AY, ISARET, GIRIS, CIKIS,PT,H,
X1,¥2,¥1,v2,Y¥11,v12,Y21,Y¥22,EK, HASANT,HT11,HT12,HT21,HT22,
HT31,HT32,HT41,HT42,HT51,HT52,HT61,HT62, HTEMUR, TEMUR, G, G1,
G2,G3,CIK,HELPX: INTEGER;
A,0:MATRIX1;B:MATRIX3;Q1,Q2:MATRIX2;

CH, CHDOS, CHDOSYA: CHAR;

DOSYA ISMI:STRING[12];DOSYA ISMI1:STRING[8];

DOSYA ISMIZ:STRING[4];MUSIC,CircuitElement:STRING;

PROCEDURE CIRCUIT ELEMENT;

VAR SAYAC:INTEGER;

BEGIN

HIDEMOUSE; SETCOLOR(7) ; SETFILLSTYLE(1, 8} ; SETTEXTSTYLE(2,0,4};

IF A[I,3]1<>0 T7EN

BEGIN

X:=A[I,1]-64*YERX;Y:=A[I,2]-96~64*YERY;

CASE AJI,3] OF
1:AND KAPISI(X,Y);2:NAND KAPTSI(X,Y};3:0R KAPISI(X,Y);
4:NOR_KAPISI(X,Y):5:EXOR KAPISI(X,Y);6:EXNOR KAPISI(X,Y);
7:NOT*KAPISI(X,Y);8:JKFF(X,Y);9:DFF(X,Y);lO:TFF(X,Y);
11:RSFF(X,Y);12:HALF ADDER(X,Y);13:FULL_ADDER(X,Y};
14 :ENCODER21 (X, Y} ;15:ENCODER42 (X,Y); 16 : MULTIPLEXER21 (X, Y) ;
17:MULTIPLEXER41l (X,Y);18:DEMULTIPLEXER1Z (X, Y);
19:DEMULTIPLEXERL4 (X,Y) ;20:DECODERL2 (X,Y);21:DECODER24 (X, Y)
22:REGISTERZ2 {¥,Y) ; 23:REGISTER4 (X, Y);

END;

SAYI:=A[I,41+A[I,13]; .

IF {(A[I,3)]=1)OR(A[I,3])=2) THEN



CASE SAYI OF
1:LINE(X~-6,Y,X,Y):;
2:BEGIN LINE(X~-6,Y-8,%,Y-8);LINE(X-6,Y+8,X,Y+8) END;
3:BEGIN
LINE (X-6,Y-12,X,Y~12); LINE(X~-6,Y,X,Y) ; LINE(X-6,Y+12,X, Y+12}
END;
4 :BEGIN
LINE (X-6,Y-15,X,Y~15) ; LINE (X-6,Y~5,%X,Y-5};
LINE (X-6,Y+5,X,Y+5) ; LINE (X-6, Y+15,X,Y+15)
END;
END;
IF (A[I,3]=3)OR(A[I,3]=4)OR(A[I,3]=5)0OR{A[I,3]=6) THEN
CASE SAYI OF
1:LINE (X~-6,Y,X+6,Y);
2:BEGIN LINE(X-6,Y-8,X+5,Y-8);LINE(X-6,Y+8,X+5,Y+8) END;
3:BEGIN
LINE (X~6,Y-12,%¥+5,Y-12) ; LINE(X-6,Y,X+6,Y);
LINE (X-6,Y+12,X+5,Y+12)
END;
4:BEGIN
LINE (X-6,Y-15,X+4,Y-15) ; LINE (X-6,Y-5,%+6,Y~-5) ;
LINE (X~6,Y+5,%X+6,Y+5) ; LINE (X-6, Y+15, X+4, Y+15)
END;
END;
IF ({A[I,3]1>7)}AND(A[I,3]<12))O0R(A[I,3]=22}0R(A[I,3]=23) THEN
BEGIN
A[I,20] :=8AY+1;
IF (A[I,3]1>7)AND(A[I,3]1<12} THEN SAYAC:=1;
IF A[I,3]}=22 THEN SAYAC:=2;IF A[I,3]=23 THEN SAYAC:=4;
CEPART (X, Y, SAYAC, SAY) ;
END;
END;
SHOWMOUSE;
END;
PROCEDURE GIRDI (GIR1,GIR2,GIR:INTEGER);
BEGIN
CASE A[I,GIR] OF

22



31:OUTTEXTXY (X+GIR1, Y+GIR2, 'X') ; 32: OUTTEXTXY (X+GIR1, Y+GIR2, 'Y');
33:OUTTEXTXY (X+GIR1, Y+GIR2, 'Z') ; 34 : OUTTEXTXY (X+GIR1l, Y+GIR2, 'W') ;
35:0UTTEXTXY (X+GIR1, Y+GIR2, '0'); 36: OUTTEXTXY (X+GIRL, Y+GIR2, '1');
END END;
PROCEDURE INPUTS;
BEGIN
IF A[I,3]1<>0 THEN
BEGIN
X:=A[T,1]-64*YERX;Y:=A[I,2]-64*YERY-96;
CASE A[I,3] OF
1..7:BEGIN
SAYI:=A[I,4]+A[I,13];
CASE SAYI OF
1:IF A[I,13]=1 THEN GIRDI(-12,-6,14);
2:BEGIN
IF A[I,13)=1 THEN GIRDI(-12,2,14);
IF A[I,13]=2 THEN
BEGIN GIRDI(-12,-14,14);GIRDI(-12,2,15) END;
END;
3:BEGIN
IF A[I,13]=1 THEN GIRDI(-12,6,14);
IF A[I,13]=2 THEN
BEGIN GIRDI(-12,-6,14);GIRDI(-12,6,15) END;
IF A[I,13]=3 THEN
BEGIN
GIRDI(—12,—18,14);GIRDI(-12,—6,15);GIﬁDI(—12,6,16)
END;
END;
4 :BEGIN
IF A[I,13]=1 THEN GIRDI{-12,9,14);
IF A[I,13]=2 THEN
BEGIN GIRDI (-12,-1,14);GIRDI{-12,9,15) END;
IF A[TI,13]=3 THEN
BEGIN
GIRDI (-12,-11,14);GIRDI(-12,~-1,15);GIRDI(-12,9,16)
END; '
IF A[I,13]=4 THEN



BEGIN
GIRDI (-12,-21,14);GIRDI(-12,-11,15);
GIRDI (-12,-1,16);GIRDI(~12,+9,17);
END END END END;
8..12,14,18,22:BEGIN GIRDI(-12,~-16,4);GIRDI(-12,4,6) END;
20:GIRDI (-12,-6,4):
21:BEGIN GIRDI(-13,-21,4);GIRDI(~18,9,6) END;
13,16,19:BEGIN
GIRDI (-19,-24,4);GIRDI(~19,-6,6);GIRDI(-19,12,8)
END;
15,23:BEGIN
GIRDI(-19,-27,4);GIRDI(~19,-13,6);
GIRDI(~-19,1,8);GIRDI{-19,15,10);
END;
17:BEGIN
GIRDI (-19,-26,4);GIRDI (-19,-18,6) ;GIRDI (-19,-10,8);
GIRDI (-19,-2,10);GIRDI{-19,14,12);GIRDI(-19,22,14);
END;
END;
END;

END;

PROCEDURE HAT {K:INTEGER) ;

VAR NOKTA:INTEGER;

BEGIN
X2:=A[A[I,K],11-64*YERX+44;Y2:=A[A[I,K],2]~64*YERY-96;
CASE A[A[I,K],3] OF

1..6,8..12,14,18,20,22:BEGIN Y21:=Y2-24;Y22:=Y2+24 END;
7:BEGIN Y21:=Y2-16;Y22:=Y2+16 END;
13,15,16,17,19,21,23:BEGIN ¥Y21:=Y2-40;Y22:=Y2+40 END;
END;
CASE A[I,K+1l] OF
1:BEGIN X2:=X2+6;Y2:=Y2~10;LINE(X2-6,Y2,%X2,Y2) END;
2:BEGIN X2:=X2+9;Y2:=Y2+10; LINE (X2~-9,Y2,X2,Y2) END;
3:BEGIN X2:=X2+13;LINE(X2-6,Y2,X2,Y2) END;
4:BEGIN X2:=X2+13;Y2:=Y2~15;LINE(X2-6,Y2,X2,Y2) END;
5:BEGIN X2:=X2+16;Y¥2:=Y2+15; LINE(X2-9,Y2,X2,Y2) END;
6:BEGIN X2:=X2+13;Y2:=Y2-21;LINE(X2~6,Y2,X2,Y2) END;



2.5

7:BEGIN X2:=X2+16;Y2:=Y2~7;LINE (X2-9,Y2,X2,Y2}) END;
8:BEGIN X2:=X2+19;Y¥2:=Y2+7;LINE(X2-12,Y2,X2,Y2) END;
9:BEGIN X2 :=X2+22;Y2:=Y2+21;LINE(X2-15,Y2,X2,Y2) END;
END;
IF X1>X2 THEN
BEGIN LINE(X2,Y2,X2,Y1);LINE(X2,Y1,X1,Y1l) END ELSE
BEGIN
IF Y11>=Y22 THEN NOKTA:=Y22+EK ELSE IF Y11>=Y21 THEN NOKTA:=Y21-EK
ELSE IF Y12>Y21 THEN .
BEGIN IF Y12<Y22 THEN NOKTA:=Y22+EK ELSE NOKTA:=Y12+EK END
ELSE NOKTA:=Y21-EK;
LINE (X2,Y2,X2,NOKTA) ; LINE (X2, NOKTA, X1, NOKTA) ; LINE (X1 ,NOKTA,X1,¥Y1l};
END;
END;.
PROCEDURE LINES;
BEGIN
IF A[I,3]<>0 THEN
BEGIN
SETCOLOR(7) ;X1:=A[I,1]~64*YERX~6;Y1:=A[I,2]-64*YERY-36;EK:=0;
CASE A[I,3] OF
1..6,8..12,14,18,20,22:BEGIN Y11:=Y1-24;Y12:=Y1+24 END;
7:BEGIN Y11l:=Y1-16;Y12:=Y1+16 END;
13,15,16,17,19,21,23:BEGIN Y11:=Y1-40;Y12:=Y1+40 END;
END;
CASE A[I,3] OF
1..7:BEGIN
SAYI:=A[I,4]+A[I,13];
CASE SAYI OF
1:IF A[I,4]1=1 THEN HAT(5);
2:CASE A[I,4] OF
1:BEGIN X1:=X1-8;Y1:=Y1-8;LINE(X1,Y1,X1+48,Y1);HAT(5) END;
2:BEGIN
X1:=X1~8;Y1:=Y1~-8; LINE(X1,Y1,X1+8,Y1l) ;HAT(5); EK:=EK+3;
X1:=X1-3;¥1:=Y1+16; LINE(¥X1,Y1,X1+11,Y1);BAT(7)
END;
END;
3:CASE A[I,4] OF



1:BEGIN X1:=X1-8;Y1:=Y1-12;LINE(X1,Y1,X1+8,Y1);HAT(5) END;
2:BEGIN
X1:=X1~-8;Y1:=Y1-12;LINE(X1,Y1,X1+8,Y1) ;HAT (5); EK:=EK+3;
X1:=X1-3;Y1:=Y1+12; LINE(X1,Y1,X1+11,Y1) ;HAT(7);
END;
3:BEGIN
X1:=X1-8;¥Y1l:=Y1-12; LINE(X1,Y1,X1+8,Y1);HAT(5) ; EK:=EK+3;
X1:=X1-3;¥Y1l:=Y1+12; LINE(X1,Y1,X1+11,¥1);HAT(7);EK:=EK+3;
X1:=X1-3;Y1:=Y1+12; LINE(X1,Y1,X1+14,Y1) ;HAT(9);
END;
END;
4:CASE A[I,4] OF
1:BEGIN X1:=X1-8;Y1:=Y1-15;LINE(X1,Y1,X1+8,Y1);HAT(5) END;
2:BEGIN
X1:=X1-8;¥Y1:=Y1-15;LINE(X1,Y1,X1+8,Y1l) ;HAT ({5} ;EK:
X1:=X1-3;Y1:=Y1+10;LINE(X1,Y1,X1+11,Y1);HAT(7);

i

EK+3;

END;
3:BEGIN
X1:=X1-8;¥1:=Y1-15;LINE(X1,Y1,X1+8,Y1);HAT (5} ;EK:=EK+3;
X1:=X1-3;Y1:=Y1+10; LINE(X1,Y1,X1+11,Y1);HAT({7) ; EK:=EK+3;
X1:=X1-3;Y1:=Y1+10; LINE(X1,Y1,X1+14,Y1);HAT(9);
END;
4:BEGIN
X1:=X1-8;Y1l:=Y1-15; LINE(X1,Y1,X1+8,Y1);HAT (5); EK:=EK+3;
X1:=X1-3;Y1:=Y1+10;LINE(X1,Y1,X¥1+11,¥Y1};HAT{(7);EK:=EK+3;
X1:=X1-3;Y1:=Y1+10; LINE(X1,Y1,X1+14,Y1);HAT(9);EK:=EK+3;
X1:=X1-3;Y1:=Y1+10; LINE(X1,Y1,X1+17,Y1);HAT(11};
END;
END;
END;
END;
20:IF (A[I,4]>0)AND(A[I,4]1<31) THEN HAT (4);
9,10:IF (A[I,4]>0)AND(A[I,4]<31) THEN
BEGIN X1:=X1~8;Y1:=Y1-10;LINE({X1,Y1,X1+8,Y1);HAT(4) END;
8,11,12,14,18,22:BEGIN ’
X1:=X1-8;Y¥1:=Y1~10;
IF (A[I,4]>0)AND(A[I,4]<31) THEN
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BEGIN LINE(X1l,Y1,X1+8,Y1);HAT(4) END
ELSE BEGIN X1:=X1+3;EK:=EK-3 END;
EK:=EK+3;X1:=X1-3;Y1:=Y1+20;
IF (A[I,6]1>0)AND(A[I,6]<31) THEN
BEGIN LINE({(X1,Y1,X1+11,Y1);HAT(6) END;
END;
21 :BEGIN
X1:=X1-15;Y1:=Y1-15;
IF (A[T,41>0)AND(A[I,41<31) THEN
BEGIN LINE(X1,Y1,X1+8,Y1);HAT(4) END
ELSE BEGIN X1:=X1+43;FEK:=EK-3 END;
EK:=EK+3;X1:=X1-3;Y1:=Y1+4+30;
IF (A[I,61>0)AND(A[I,6]1<31) THEN
BEGIN LINE({X1,Y1,X1+11,Y1);HAT(6): END;
END;
13,16,19:BEGIN
X1L:e=X1-15;Y¥1:=Y1-18;
IF (A[I,4]>0)AND(A[I,4]<31) THEN
BEGIN LINE({(X1,Y1,X1+8,Y1);HAT(4) END
ELSE BEGIN X1:=X1+3;EK:=EK-3 END;
EK:=EK+3;X1:=X1-3;Y1:=Y1+18;
IF (A[I,6]1>0)AND{A[I,6]1<31) THEN
BEGIN LINE(X1,Y1,X1+11,Y1);HAT(6) END
ELSE BEGIN X1:=X1+43;EK:=EK-3 END;
EK:=EK+3;X1:=X1-3;Y1l:=Y1+18;
IF (A[I,8]>0})AND{A[I,8]<31l) THEN
BEGIN LINE(X1,Y1,X1+14,Y1);HAT(8) END;
END;
15,23:BEGIN
X1:=X1-15;Y1:=Y1-21;
IF (A[I,4]>0)AND(A[I,4]<31) THEN
BEGIN LINE({X1,Y1,X1+8,Y1);HAT(4) END
ELSE BEGIN X1:=X1+43;EK:=EK-3 END;
EK:{=EK+3;X1:=X1-3;Y1l:=Y1+14;
IF (A[I,6]>0)AND{A[I,6]<31) THEN
BEGIN LINE(X1,Yl,X1+11,Y1);HAT(6) END
ELSE BEGIN X1:=X1+3;EK:=EK-3 END;



EK:=EK+3;X1:=X1-3;Y1l:=Y1+14;

IF (A[I,8]>0)AND(A[I,8]<31} THEN

BEGIN LINE(X1,Y1,X1+14,Y1);HAT(8) END
ELSE BEGIN X1:=X1+3;EK:=EK-3 END;
EK:=EK+3;X1:=X1-3;Y1l:=Y1+14;

IF (A[I,10]1>0)AND(A[I,10]<31) THEN
BEGIN LINE(X1,Y1,X1+17,Y1);HAT(10) END;
END;

17 :BEGIN

X1:=X1-15;Y1:=Y1-20;

IF (A[I,4]1>0)AND(A[I,4]1<31) THEN

BEGIN LINE(X1,Y1,X1+8,Y1);HAT(4) END
ELSE BEGIN ¥1:=X1+2;EK:=EK-3 END;
ER:=EK+3;X1:=X1~-2;Y1:=Y1+8;

IF (A[I,6]1>0)AND(A[I,6]1<31) THEN

BEGIN LINE(X1l,Y1,X1+10,Y1});BAT(6) END
ELSE BEGIN X1:=X1+2;EK:=EK-3 END;
EK:=EK+3;X1:=X1-2;Y1:=Y1+8;

IF (A[I,8]>0)AND(A[I,8]<31) THEN

BEGIN LINE(X1,¥1,X1+12,Y1);BAT(8) END
ELSE BEGIN X1:=X1+2;EK:=EK-3 END;
EK:=EK+3;X1:=X1~-2;Y1:=Y148;

IF (A[I,10]>0)AND(A[I,10)<31) THEN
BEGIN LINE(X1,Y1,X1+14,Y1);HAT(10) END
ELSE BEGIN X1:=X1+2;EK:=EK-3 END;
EK:=EK+3;X1:=X1-2;Y1l:=Y1+16;

IF (A[I,12]>0)AND{(A[I,12]<31) THEN
BEGIN LINE(X1,Y1,X1+16,¥1);HAT(12) END
ELSE BEGIN X1:=X142;FEK:=EK-3 END;
EK:=EK+3;X1:=X1-2;Y1:=Y1+8;

IF (A[TI,14]>0)AND(A[I,14]1<31) THEN
BEGIN LINE(X1,Y1,X1+18,Y1);HAT(14) END;
END;

END;
END;

END;

28



29

PROCEDURE DUZENPART (DEGER1, DEGERZ:INTEGER) ;
VAR DEG1l,DEG2,DEGEL, DEGEZ2: INTEGER;
BEGIN

DEG1:=0;DEG2:=0;

CASE A[I,DEGER1+1] OF
1:DEGLl:=-10;2:DEGl:=+10;4:DEGL:=-15;5:DEGl:=+15;
6:DEGl:=-21;7:DEGl:=-7;8:DEGl:=+7;9:DEGL:=+21;

END;

CASE A[I,DEGER2+1] OF
1:DEG2:=-10;2:DEG2:=+10;4:DEG2:=-15; 5:DEG2:=+15;
6:DEG2:=-21;7:DEG2:=-7;8:DEG2:=47; 9:DEG2:=+21;

END;

IF A[A[I,DEGERLl],2]1+DEGL>A[A[I,DEGER2],2]+DEG2 THEN

BEGIN

DEGELl:=A[I,DEGER1];DEGE2:=A[I1,DEGER1+1]1;A[I,DEGERL]:=A[I,DEGER2];

AlI,DEGER1+1]:=A[I,DEGER2+1];A[I,DEGER2] :=DEGE1;A[{I,DEGER2+1] :=DEGEZ2;
END;

END;

PROCEDURE DUZEN;

BEGIN

FOR I:=1 TO SON1 DO IF (A[I,3]>0}AND(A[I,3]<7) THEN

CASE A[I,4] OF
2:DUZENPART (5,7) ;
3:BEGIN DUZENPART (5,7);DUZENPART (7,9} ;DUZENPART (5,7) END;
4 :BEGIN

DUZENPART (5, 7) ; DUZENPART (7, 9) ; DUZENPART (9, 11) ;
DUZENPART (5, 7) ; DUZENPART (7, 9) ; DUZENPART (5, 7) ;
END;
END;
END;
PROCEDURE PUT;
BEGIN

DUZEN; HIDEMOUSE; SETVIEWPORT (0, 96,639,479, TRUE) ; CLEARVIEWPORT ; SAY:=0;

FOR I:=1 TO SON1 DO CIRCUIT ELEMENT;

FOR I:=1 TO SONLl DO INPUTS;FOR I:=1 TO SON1l DO LINES;

SETVIEWPORT (0,0,639,479, TRUE) ; SETCOLOR {15} ;

IF YERX=0 THEN BEGIN LINE(0,96,0,479);LINE(1,96,1,479) END;
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IF YERX=4 THEN BEGIN LINE(638,96,638,479);LINE(639,96,639,479) END;
IF YERY=0 THEN BEGIN LINE(O,96,639,96);LINE(0,97,639,97) END;
IF YERY=4 THEN BEGIN LINE(0,478,639,478);LINE(0,479,639,479) END;
SHOWMOUSE;
END;
PROCEDURE MOUSE;
LABEL 1,2;
VAR RCE,MCE, SAKLA, RT,MT, KAYDIR, SES, YER1, YER2 : INTEGER;
BEGIN
IF ISARET=0 THEN
BEGIN
TX:=T;
1:REPEAT
X:=8*MOUSEWHERE.X;Y:=8*MOUSEWHERE.Y;CH:="' ';
CASE KUTULAR OF
0:BEGIN
KAYDIR:=0; SES:=0;
IF KEYPRESSED THEN
BEGIN
CH:=READKEY; IF CH=#0 THEN CH:=READKEY;
END ELSE
IF Y<24 THEN
BEGIN
IF X<160 THEN RT:=1 ELSE
IF X<200 THEN BEGIN RT:=14;KAYDIR:=1 END ELSE RT:=0
END ELSE IF Y<48 THEN
BEGIN
IF X<40 THEN RT:=2 ELSE IF %<80 THEN RT:=5 ELSE
IF X<120 THEN RT:=8 ELSE IF X<160 THEN BEGIN RT:=11;SES:=1 END
ELSE IF X<200 THEN BEGIN RT:=15;KAYDIR:=2 END ELSE RT:=0
END ELSE IF Y<72 THEN

BEGIN
IF X<40 THEN RT:=3 ELSE IF X<80 THEN RT:=6 ELSE

IF ¥X<120 THEN RT:=9 ELSE IF X<160 THEN RT:=12 ELSE
IF X<200 THEN BEGIN RT:=16;KAYDIR:=3 END ELSE RT:=0
END ELSE IF ¥<96 THEN
BEGIN
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IF X<40 THEN RT:=4 ELSE IF X<80 THEN RT:=7 ELSE
IF X<120 THEN RT:=10 ELSE IF X<160 THEN RT:=13 ELSE
IF X<200 THEN BEGIN RT:=17;KAYDIR:=4 END ELSE RT:=0
END ELSE RT:=0;
IF (RT<>MT)OR( (RT=0)AND(MT<>0)) THEN
BEGIN
IF MUSIC='SOUND' THEN
BEGIN
IF (RT<>0)OR({MT<>0) THEN SOUND{1000) ELSE SOUND{2000);
DELAY (50) : NOSOUND
END;
SAKLA:=T; T:=RT;
IF T<>MT THEN
BEGIN
RENKO (T, 14,CircuitElement) ; T:=MT; RENKO (T, 5, CircuitElement) ;
T:=SAKLA; RENKQO {T, 11, CircuitElement)
END;
T:=SAKLA;MT : =RT;
END;
END;
1:BEGIN
IF Y¥<24 THEN

BEGIN
IF X<80 THEN RCE:=1 ELSE IF X<160 THEN RCE:=2 ELSE

IF X<240 THEN RCE:=3 ELSE IF X<320 THEN RCE:=4 ELSE
IF X<400 THEN RCE:=5 ELSE IF X<480 THEN RCE:=6 ELSE
IF X<560 THEN RCE:=7 ELSE IF X<640 THEN RCE:=8

END ELSE IF Y<48 THEN

BEGIN
IF X<80 THEN RCE:=9 ELSE IF X<160 THEN RCE:=10 ELSE
IF X<240 THEN RCE:=11 ELSE IF X<320 THEN RCE:=12 ELSE
IF X<400 THEN RCE:=13 ELSE IF X<480 THEN RCE:=14 ELSE
IF X<560 THEN RCE:=15 ELSE IF X<640 THEN RCE:=16

END ELSE IF ¥Y<72 THEN

BEGIN

IF X<80 THEN RCE:=17 ELSE IF X<160 THEN RCE:=18 ELSE
IF X<240 THEN RCE:=19 ELSE IF X<320 THEN RCE:=20 ELSE
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IF X<400 THEN RCE:=21 ELSE IF X<480 THEN RCE:=22 ELSE
IF ¥<560 THEN RCE:=23 ELSE IF X<640 THEN RCE:=24
END ELSE IF Y<96 THEN
BEGIN
IF X<80 THEN RCE:=25 ELSE IF X<160 THEN RCE:=26 ELSE
IF X<240 THEN RCE:=27 ELSE IF X<320 THEN RCE:=28 ELSE
IF X<400 THEN RCE:=29 ELSE IF X<480 THEN RCE:=30 ELSE
IF X<560 THEN RCE:=31 ELSE IF X<640 THEN RCE:=32
END ELSE RCE:=0;
IF (RCE<>MCE)OR( (RCE=0)AND(MCE<>0)) THEN
BEGIN
IF MUSIC='SOUND' THEN
BEGIN
IF (RCE<>0)OR(MCE<>0) THEN SOUND{1000) ELSE SOUND({2000);
DELAY (50) ; NOSOUND
END;
SAKLA:=CE; CE:=RCE;
IF CE<>MCE THEN
BEGIN
RENK1 (CE, 14} ; CE:=MCE; RENK1 {CE, 5) ; CE: =SAKLA; RENK1 (CE, 11)
END;
CE:=SAKLA; MCE:=RCE;
END;
IF (RCE=0)OR({(RCE>23}AND (RCE<33)) THEN GOTO 1;
END
END;
UNTIL (MOUSEBUTTONS<>EVNOTHING)OR(CH=#27)OR(CH=#56)O0R (CH=#50)0R
(CH=#54) OR(CH=#52) OR {CH=#72) OR (CH=#80) OR {CH=#77) OR(CH=#75) ;
CASE KUTULAR OF
O:BEGIN
IF CH=#27 THEN BEGIN X:=72;Y:=88;RT:=7 END;
IF (CH=#56)0R(CH=#72) THEN
BEGIN X:=192;Y:=16;RT:=14;KAYDIR:=1 END;
IF (CH=#50)O0R(CH=#80) THEN
BEGIN X:=192;Y:=40;RT:=15;KAYDIR:=2 END;
IF {CH=#54)OR{CH=#77) THEN
BEGIN X:=192;Y:=64;RT:=16;KAYDIR:=3 END;



2.13

IF (CH=#52)0OR{CH=#75) THEN
BEGIN X:=192;Y:=88;RT:=17;KAYDIR:=4 END;
RENKO (T, 5,CirxcuitElement); IF RT<>0 THEN T:=RT;
IF (T=1)AND(RT<>0) THEN
BEGIN KUTULAR:=1;BOXES1;RENK1(CE,1l);DELAY(250);TX:=T;GOTO 1 END;
IF {Y<S96)AND(X>199) THEN
BEGIN RENKO (T,11,CircuitElement);GOTO 1 END;
RENKO (T, 11,CircuitElement);
IF MUSIC='SOUND' THEN
BEGIN
SOUND {80) ; DELAY (25) ; SOUND (50) ; DELAY (25) ; SOUND (40} ;
DELAY (25) ; SOUND (30) ; DELAY (25) ; NOSOUND; DELAY {150)
END ELSE DELAY (250} ;
IF SES<>0 THEN
BEGIN
IF MUSIC='SOUND'!' THEN MUSIC:='NOSOUND' ELSE MUSIC:='SOUND';
DELAY (250) ; RENKO (T, 5,CircuitElement) ; T:=TX;
RENKO (T, 11, CircuitElement) ; GOTO 1;
END;
IF KAYDIR<>Q THEN
BEGIN
HIDEMOUSE; YERL : =YERX; YERZ2 : =YERY;
CASE KAYDIR OF
1:IF YERY>(Q THEN YERY:=YERY-1;
2:IF YERY<4 THEN YERY:=YERY+1;
3:IF YERX<4 THEN YERX:=YERX+1;
4:IF YERX>0 THEN YERX:=YERX-1;
END;
IF NOT( (YERX=YER1)AND(YERY=YER2)) THEN
BEGIN KONUM({YERY, YERY); PUT END;
RENKO (T, 5,CircuitElement) ; T:=TX;RENKO (T, 11, CircuitElement) ;
SHOWMOUSE; GOTO 1;
END;
CASE T QF
1:YARDIM:=1;2:YARDIM:=3;3: YARDIM:=4; 4 : YARDIM:=5; 5: YARDIM: =7;
8:YARDIM:=9; 9: YARDIM:=11;10:YARDIM:=15;
END;



IF T<>TX THEN
BEGIN

HELP (YARDIM, HELPX) ;
IF T<>1 THEN

BEGIN

HIDEMOUSE; SETVIEWPORT (3, 3,155, 19, TRUE) ; CLEARVIEWPORT;
SETVIEWPORT (0,0,639,479,TRUE) ; SETFILLSTYLE(1,7);
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SETCOLOR(8) ; FLOODFILL (5, 5,8) ; SETCOLOR(5) ; SETTEXTSTYLE(2,0,4) 7

CircuitElement:='Put Circult Element’';

OUTTEXTXY (25,5, CircuitElement) ; SHOWMOUSE

END;
END;
END;
1:BEGIN

CE:=RCE; MOUSEPART (CE, CircuitElement) ; YARDIM:=1; KUTULAR:=0;
BROXESO (CircuiltElement) ; RENKO(T,1l1l,CircuitElement);
KONUM (YERX, YERY) ; HELP (YARDIM, HELPX) ; DELAY (250) ; GOTO 1;

END
END;
X :=8*MOUSEWHERE.X; Y:=8*MOUSEWHERE.Y;
END ELSE
BEGIN
REPEAT
DELAY (100) ;
2:¥X:=8*MOUSEWHERE.X; Y:=8*MOUSEWHERE.Y;
IF Y<96 THEN GOTO 2;
UNTIL MOUSEBUTTONS<>EVNOTHING;
END END;
PROCEDURE NEW;
BEGIN
HIDEMOUSE; NEWPART;
WHILE KEYPRESSED DC CH:=UPCASE{READKEY);CH:="'
REPEAT
SETCOLOR{0) ; OUTTEXTXY (525, 10,CH);
IF KEYPRESSED THEN CH:=UPCASE(§EADKEY);
SETCOLOR(15}) ; OUTTEXTXY (525,10, CH) ; DELAY (200) ;
UNTIL (CH='Y')OR(CH='N'};

b

.
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IF CH='Y' THEN
BEGIN FOR I:=1 TO SON1l DO FOR J:=1 TO SON2 DO A[I,J]:=0;PUT END;
RENKO (T, 5, CircuitElement) ; T:=TX;RENKO (T, 11,CircuitElement);
HELP (YARDIM, HELPX) ; PARCA (CE, T, CircuitElement) ; SHOWMOUSE
END;
PROCEDURE GOOUT;
BEGIN
HIDEMOUSE ; GOOUTPART;
WHILE KEYPRESSED DO CH:=UPCASE (READKEY);CH:=' ';
REPEAT
SETCOLOR(0) ; OUTTEXTXY (608,10,CH) ;
IF KEYPRESSED THEN CH:=UPCASE (READKEY);
SETCOLOR(15) ; OUTTEXTXY (608,10,CH) ; DELAY (200) ;
UNTIL (CH='Y')OR{CH='N');
RENKO (T, 5,CircuitElement) ;
IF CH='Y' THEN T:=-1 ELSE BEGIN T:=TX;RENKO(T,11,CircuitElement)
HELP (YARDIM, HELPX) ; PARCA(CE, T, CircuitElement) ; SHOWMOUSE;
END;
PROCEDURE PUT CIRCUIT ELEMENT;
VAR PCE, PCEl, PCE2:INTEGER;
BEGIN
FOR I:=1 TO SON1 DO IF A[I,31<>0 THEN
BEGIN
IF CE=7 THEN PCEl:=1;IF CE<7 THEN PCEl:=2;
IF ({CE>7)AND(CE<13))OR{(CE=14)0OR(CE=18)OR(CE=20)
OR(CE=22) THEN PCEl:=3;
IF (CE=15)OR{CE=17)0OR{CE=19)0R(CE=21}0OR(CE=23)0R
(CE=13)OR{(CE=16) THEN PCEl:=4;
IF A[I,3]=7 THEN PCE2:=10;
IF A[I,3]1<7 THEN PCE2:=20;
IF ((A[I,3]1>7)AND(A[I,31<13))OR(A[TI,3]=14)0R(A[L,3]=18)
OR{A[I,3]=20)0R(A[I,3]=22) THEN PCEZ2:=30;
IF (A[I,3]=15)OR(A[I,3]=17)0R(A[I,3]=19)0R(A[I,3]=21)
OR(A[I,3]=23)OR(A[I,3]=13)OR(A[I,3]=16) THEN PCE2:=40;
PCE:=PCE1+PCE2; PCEl:=80;
CASE PCE OF
11:BEGIN PCEl:=72;PCE2:=40 END;
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END;



12,21:BEGIN PCE1l:=72;PCE2:=48 END;
13,31:PCE2:=48;
22,23,32,33:PCE2:=56;
14,41:BEGIN PCE1:=88;PCE2:=64 END;
24,42,34,43:BEGIN PCEl:=88;PCE2:=72 END;
44:BEGIN PCE1l:=96;PCE2:=88 END;
END;
IF {X>A[I,1]~-64*YERX-PCE1)AND(X<A[I,1]-64*YERX+PCELl)AND
(Y>A[T,2]-64*YERY~PCE2)AND(Y<A[I,2]-64*YERY+PCEZ2) THEN EXIT;
END;
IF Y>=96 THEN
BEGIN
I:=0; REPEAT I:=I+1 UNTIL (I=SON1+1)OR{A[I,3]=0};
IF I=SON1+1 THEN BEGIN YARDIM:=2;HELP (YARDIM, HELPX) ;EXIT END;
IF (YERX=0)AND(X<25) THEN EXIT;
IF {YERX=4)AND(X>570) THEN EXIT;
IF {YERY=0)AND(¥<150) THEN EXIT;
IF (YERY=4)AND{Y>430) THEN EXIT;
AlTI,1] :=X+64*YERX;A[I,2] :=Y+64*YERY;A[I, 3] :=CE;
SETVIEWPORT (0, 96,639,479, TRUE) ; CIRCUIT ELEMENT;
SETVIEWPORT (0, 0,639,479, TRUE) ;
END;
END;
PROCEDURE TAKE CIRCUIT ELEMENT;
LABEL 1;VAR TCEL,TCE2,HTEMURL, HTEMURZ : INTEGER;
BEGIN
FOR I:=1 TO SONl DO IF A[I,3]<>0 THEN
BEGIN
IF A[I,3]=7 THEN
IF (X>A[I,1]~64*YERX-8)AND(X<A[I,1]-64*YERX+40)AND
(Y>A[I,2]-64*YERY-24)AND(Y<A[I,2]-64*YERY+8) THEN GOTC 1;
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IF (A[I,3]1<7)OR{{(A[{I,3]>7)AND(A[I,3]1<13})}OR{(A[I,3]=14)O0R{A[I,3]1=18)

OR({A[I,3]=20)OR{A[I,3]=22) THEN
IF (X>A[I,1]~64*YERX-8)AND(X<A[I,1]-64*YERX+40)AND
(Y>A[I,2]-64*YERY-24)AND(Y<A[I,2]-64*YERY+16) THEN GOTO 1;
IF (A[I,31=15)OR(A[I,3]=17)O0R(A[I,3]=19)0R(A[I,3]=21)
OR(A[I,3]=23)0R(A[I,3]=13)0R(A[I,3]1=16}) THEN
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IF (X>A[I,1]-64*YERX*16)AND(X(A[I,l]‘64*YERX+40)AND
(YSA[T,2]-64*YERY-40)AND (Y<A[I,2]-64*YERY+32) THEN GOTO 1;

END;
EXIT;
1:FOR TCEl:=1 TQ SON1 DO IF A[TCEL,3]<>0 THEN IF A[TCEl,3]<8 THEN
BEGIN

IF A[TCEL,5]=I THEN

BEGIN A[TCEL,4]:=A[TCEL,4]-1;A[TCEL,5] :=0;A[TCEL, 6] :=0 END;

IF A[TCE1,7]=I THEN

BEGIN A[TCE1,4]:=A[TCEL,4]-1;A[TCEL,7]:=0;A[TCE1,8]:=0 END;

IF A[TCE1,9]=I THEN

BEGIN A[TCEL,4]:~A[TCEL,4]-1;A[TCEL,9]:=0;A[TCEL,10]:=0 END;

IF A[TCE1,11]=1 THEN

BEGIN A[TCEL,4]:=A[TCEL,4]-1;A[TCEL,11]:=0;A[TCEL,12]:=0 END;

IF A[TCELl, 9]=0 THEN

BEGIN

A[TCEL, 9] :=A[TCE1, 11];A[TCEL, 10] :=A[TCEL, 12] ;A[TCEL, 11] :=0;

A[TCEL,12] :=0

END;

IF A[TCEl,7]=0 THEN

BEGIN

A[TCEL, 7] :=A[TCEL, 9] ; A[TCEL, 8] : =A[TCE1, 10] ;A[TCE1, 9] : =A[TCE1, 11] ;

A[TCE1,10] :=A[TCE1, 12] ;A[TCEL, 11] :=0;A[TCE1, 12] :=0

END;

IF A[TCE1l,5]=0 THEN

BEGIN

A[TCEL, 5] :=A[TCEL, 7] ; A[TCEL, 6] :=A[TCEL, 8] ; A[TCE1, 7] :=A[TCEL, 9] ;

A[TCEL, 8] :=A[TCEL, 10] ;A[TCEL, 9] :=A[TCE1, 11] ;A[TCE1, 10] :=A[TCE1, 12];

A[TCEL,11] :=0;A[TCEL, 12] :=0;

END;
END ELSE
BEGIN

IF A[TCELl,4]=1 THEN BEGIN A[TCELl,4]:=0;A[TCEL, 5] :=0 END;

IF A[TCE1,6]=I THEN BEGIN A[TCEl,6]:=0;A[TCEl,7]:=0 END;
'IF A[TCEL,8]=I THEN BEGIN A[TCEl,8]:=0;A[TCEl,9]:=0 END;

IF A[TCEL,10]=T THEN BEGIN A[TCEl,10]:=0;A[TCEl,11]:=0 END;

IF A[TCE1,12]=T THEN BEGIN A[TCEL,12]:=0;A[TCEL,13]:=0 END;
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IF A[TCEl,14]=1 THEN BEGIN A[TCE1l,14]1:=C;A[TCEL,15]:=0 END;
END;
FOR TCE2:=1 TO SON2 DO A[I,TCEZ2]:=0;PUT;
END;
PROCEDURE MOVE CIRCUIT ELEMENT;
LABEL 1,2;
VAR MCE,MCEl,MCE2,MCE3:INTEGER;
BEGIN
FOR I:=1 TO SON1l DO IF A[I,3]<>0 THEN
BEGIN
IF A[I,3]=7 THEN
IF (X¥>A[I,1]-64*YERX-8)AND(X<A[I,1l]-64*YERX+40)AND
(Y>A[T,2]-64*YERY-24)AND (Y<A[I,2]-64*YERY+8) THEN GOTO 1;
IF {A[T,3]1<7)OR((A[I,3]>7)AND(A[I,3]1<13))OR(A[I,3]=14)
OR{A[I,3]=18)0R(A[I,3]=20)0OR(A[I,3]=22) THEN
IF {X>A[I,1]-64*YERX-8)AND(X<A[I,1l]-64*YERX+40)AND
(Y>A[I,2]-64*YERY-24)AND (Y<A[I,2]-64*YERY+16) THEN GOTO 1;
IF (A{L,31=15)0R(A[I,3]=17)OR(A[I,3]1=13)0R(A[I,3]=21)0R
{A[I,3]=23)0R{(A[I,3]1=13)0OR(A[I,3]=16) THEN
IF (X>A[I,1]-64*YERX-16)AND(X<A[I,1]-64*YERX+40)AND
(Y>A{I,2]-64*YERY-40)AND (Y<A[I,2]-64*YERY+32) THEN GOTO 1;
END;
EXIT;
1:ISARET:=1;MCE:=1;AX:=A[I,1]~64*YERX;
AY:=A[T,2]-64*YERY;MARK(AX,AY,1);
REPEAT UNTIL MOUSEBUTTONS=EVNOTHING;

2:MOUSE;
FOR I:=1 TO SON1 DO
BEGIN

IF I=MCE THEN I:=I+1;

IF (A[TI,31<>0)AND{I<31) THEN

BEGIN

IF CE=7 THEN MCEl:=1;IF CE<7 THEN MCEl:=2;

IF {(CE>7)AND(CE<13))OR{CE=14)OR(CE=18)0R{(CE=20)CR(CE=22)

THEN MCE1l:=3;

IF (CE=15)0OR({CE=17)OR({CE=19)0OR{CE=21)0OR(CE=23)0R

(CE=13)OR(CE=16) THEN MCEl:=4;



IF A[I,3]=7 THEN MCE2:=10;
IF A[I,3]<7 THEN MCE2:=20;
IF ((A[I,3]>7)AND(A[I,3]1<13))O0OR(A[I,3]=14)0R{A[I,3]=18)
OR{A[I,3]=20)O0R(A[I,3]=22) THEN MCE2:=30;
IF {(A[I,3]=15)0R(A[I,3]=17)0OR(A[I,3]1=18)0R(A[I,3]=21)
OR(A[I,3]=23)0R{A[I,3]=13)OR(A[I,3]=16) THEN MCE2:=40;
MCE3:=MCE1+MCE2;MCE1:=80;
CASE MCE3 OF
11:BEGIN MCE1:=72;MCE2:=40 END;
12,21 :BEGIN MCEl:=72;MCE2:=48 END;
13,31:MCE2:=48;
22,23,32,33:MCE2:=56;
14,41 :BEGIN MCE1:=88;MCE2:=64 END;
24,42,34,43:BEGIN MCE1:=88;MCE2:=72 END;
44 :BEGIN MCE1:=96;MCE2:=88 END;
END;
IF (X>A[TI,1]-64*YERX-MCEL1)AND (X<A[I,1]-64*YERX+MCEL)AND

{(Y>A[TI,2]-64*YERY-MCE2)AND(Y<A[I,2]-64*YERY+MCE2) THEN GOTO 2;

END;
END;
IF (YERX=0)AND(X<25) THEN GOTO 2;
IF (YERX=4)AND(X>570) THEN GOTO 2;
IF {YERY=0)AND{Y<150) THEN GOTO 2;
IF (YERY=4}AND(Y>430) THEN GOTO 2;
ISARET:=0;A[MCE, 1] :=X+64*YERX;A[MCE, 2] :=Y+64*YERY;
PUT; REPEAT UNTIL MOUSEBUTTONS=EVNOTHING;
END;
PROCEDURE MARK INPUT;
LABEL 1;
BEGIN
PT:=0;
FOR I:=1 TO SONl1 DO IF A[I,3]1<>0 THEN
BEGIN
IF A[I,3]=7 THEN
IF {X>A[I,1]-64*YERX~8)AND(X<A[I,l]~64*YERX+24)AND
(Y>A[I,2]~64*YERY~24)AND(Y<A[I,2]~64*YERY+8) THEN GOTO 1;
IF A[I,3]1<7 THEN
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IF (X>A[I,1]-64*YERX~8)AND (X<A[I,1]~64*YERX+32)AND
(Y>A[I,2]-64*YERY-24)AND (Y<A[I,2]-64*YERY+16) THEN GOTO 1;
IF ((A[I,3]>7)AND(A[I,3]<13))OR(A[I,3]=14)0R(A[I,3]=18)
OR(A[I,3]=20)0OR(A[I,3]=22) THEN
IF (X>A[I,1]-64*YERX-8)AND (X<A[I,1]~64*YERX+16)AND
(Y>A[T,2]~64*YERY-24)AND (Y<A[I,2]1-64*YERY+16) THEN GOTO 1;
IF (A[I,3]=15)0R(A[I,3]=17)OR(A[I,3]=19)0R(A[I,3]=21)
OR(A[I,31=23)OR(A[I,3]=13)OR(A[I,3]=16) THEN
IF (X>A[I,1]~64*YERX-16)AND (X<A[I,1]~64*YERX+16)AND
(Y>A[I,2]-64*YERY-40)AND(Y<A[I,2]~64*YERY+32) THEN GOTO 1;
END;
PT:=1;EXIT;
1:AX:=A[T,1]-64*YERX;AY:=A[T,2]~64*YERY;
IF A[I,3]<8 THEN BEGIN GIRIS:=0;MARK(AX,AY,1} END;
IF A[I,3]1=20 THEN BEGIN GIRIS:=1;MARK(AX,AY,1l) END;
IF (A[I,3]1=9)OR(A[I,31=10) THEN BEGIN GIRIS:=1;MARK(AX,AY,2) END;
IF (A[I,3]=8)OR(A[I,3]=11)OR(A[I,3]=12)OR{A[I,3]=14)0R
(A[I,3]=18)OR(A[I,3]=22) THEN
IF Y<A[I,2]-64*YERY THEN BEGIN GIRIS:=1;MARK(AX,AY,2) END
ELSE BEGIN GIRIS:=2;MARK(AX,AY,4) END;
IF A[I,3]=21 THEN
IF Y<A[I,2]-64*YERY THEN BEGIN GIRIS:=1;MARK(AX,AY,18) END
ELSE BEGIN GIRIS:=2;MARK(AX,AY,19) END;
IF (A[I,3]=13}OR(A[I,31=16)OR(A[I,3]=19) THEN
IF Y<A{I,2]-64*YERY-8 THEN BEGIN GIRIS:=1;MARK{AX,AY,15) END
ELSE IF Y<A[I,2]-64*YERY+8 THEN BEGIN GIRIS:=2;MARK(AX,AY,16) END
ELSE BEGIN GIRIS:=3;MARK(AX,AY,17) END;
IF (A[I,3]=15)0R(A[I,3]=23) THEN
IF Y<A[I,2]-64*YERY-16 THEN BEGIN GIRIS:=1;MARK(AX,AY,11) END
ELSE IF Y<A{I,2]-64*YERY THEN BEGIN GIRIS:=2;MARK{AX,AY,12) END
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ELSE IF Y<A[I,2]1-64*YERY+16 THEN BEGIN GIRIS:=3;MARK(AX,AY,13) END

ELSE BEGIN GIRIS:=4;MARK(AX,AY,14) END;

IF A[I,3]=17 THEN

IF Y<A[I,2]}-64*YERY-16 THEN BEGIN GIRIS:=1;MARK(AX,AY,5) END
EiSE IF Y<A[I,2]-64*YERY-8 THEN BEGIN GIRIS:=2;MARK(AX,AY,6)} END
ELSE IF Y<A[I,2]-64*YERY THEN BEGIN GIRIS:=3;MARK(AX,AY,7) END
ELSE IF Y<A[I,2]-64*YERY+8 THEN BEGIN GIRIS:=4;MARK(AX,AY,8) END



ELSE IF Y<A[TI,2]-64*YERY+24 THEN BEGIN GIRIS:=5;MARK (AX,AY, 9)
ELSE BEGIN GIRIS:=6;MARK(AX,AY,10) END;
END;
PROCEDURE MARK_QUTPUT;
LABEL 1;
BEGIN
PT:=0;
FOR I:=1 TO SON1 DO IF A[I,3]1<>0 THEN
BEGIN
IF A{I,3]1=7 THEN IF (X>A[I,1]-64*YERX)AND(X<A[I,1]-64*YERX+40)
AND(Y>A[I,2]~64*YERY-24)AND(Y<A[I,2]~64*YERY+8) THEN GOTO 1;
IF A[I,3]1<7 THEN
IF (X>A[TI,1]1-64*YERX)AND (X<A[I,1]-64*YERX+40)AND
(Y>A[I,2]~-64*YERY-24)AND{Y<A[I,2]~64*YERY+16) THEN GOTO 1;
IF ((A[I,3]1>7)AND(A[I,3]<13))O0R(A[I,3]=14)
OR(A[I,3]=18)OR(A[I,3]=20)0OR(A[I,3]=22) THEN
IF (X>A[I,1]-64*YERX+16)AND(X<A[I,1]-64*YERX+40}AND
(Y>A[I,2]-64*YERY~-24)AND{Y<A[I,2]-64*YERY+16) THEN GOTO 1;
IF {(A[I,3]=15)O0R(A[I,3]=17)OCR(A[I,3}=19)}0OR(A[I,3]1=21)0R
(A[I,31=23)OR(A[I,3]=13)0R(A[I,3]1=16) THEN
IF (X>A[I,1]1-64*YERX+16)AND (X<A[I,1]~64*YERX+40)AND
(Y>A[I,2]-64*YERY-40)AND (Y<A[I,2]-64*YERY+32) THEN GOTO 1;
END;
PT:=1;EXIT;1:AX:=A[T,1]-64*YERX;AY:=A[TI,2]-64*YERY;
IF A[I,3]<8 THEN BEGIN CIKIS:=0;MARK(AX,AY,30) END;
IF ((A[I,3]1>7)AND{A[I,3]<13))OR(A[I,3]=18)OR(A[I,3]=20)0R
(AlI,3]=22) THEN
IF Y<A[I,2]-64*YERY THEN BEGIN CIKIS:=1;MARK(AX,AY,20) END
ELSE BEGIN CIKIS:=2;MARK(AX,AY,22) END;
IF (A[I,3]=13)OR(A[I,3]=15) THEN
IF Y<A[I,2]-64*YERY THEN BEGIN CIKIS:=4;MARK({AX,AY,27) END
ELSE BEGIN CIKIS:=5;MARK({AX,AY,28) END;
IF A[I,3]=14 THEN BEGIN CIKIS:=0;MARK{AX,AY, 21) END;

END
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IF (A[I,3]=16)OR (A[I,3]=17) THEN BEGIN CIKIS:=3;MARK(AX,AY,29) END;

IF (A[I,3]=19)OR(A[I,3]=21)0OR(A[I,3]=23) THEN
IF Y<A[I,2]-64*YERY-16 THEN BEGIN CIKIS:=6;MARK(AX,AY,23) END

ELSE IF Y<A[I,2]-64*YERY THEN BEGIN CIKIS:=7;MARK(AX,AY,24) END



ELSE IF Y<A[I,2]-64*YERY+16 THEN BEGIN CIKIS:=8;MARK(AX,6AY,25)

ELSE BEGIN CIKIS:=9;MARK(AX,AY,626) END;
END;
PROCEDURE PUT WIRE;
LABEL 1,2,3,4;
VAR PW,I1,I2,1I3,I4:INTEGER;
C:ARRAY[1..180,1..2] OF INTEGER;
BEGIN

MARK OUTPUT;IF PT=1 THEN EXIT;ISARET:=1;PW:=I;

REPEAT UNTIL MOUSEBUTTONS=EVNOTHING;
REPEAT MOUSE;MARK INPUT UNTIL PT=0;
ISARET:=0;
CASE A[I,3] OF
1..7:BEGIN
SAYI:=A[I,4}1+A[I,13];

IF {(A[I,3]=7)}AND(SAYI<>0))OR({(A[I,3]<7)AND(SAYI=4))
BEGIN YARDIM:=19;HELP (YARDIM, HELPX) ;GOTO 3 END;

END;
8..23:IF A[I,2+2*GIRIS]<>0 THEN

BEGIN YARDIM:=20;HELP {YARDIM, HELPX) ;GOTO 3 END;

END;

IF ((A[PW,3]<8)OR((A[PW,3]>11)AND(A[PW,31<22)))AND
{((A[I,3]<8)OR((A[I,3]>11)AND(A[I,3]<22)))

BEGIN

IF PW=I THEN BEGIN YARDIM:=6;HELP (YARDIM, HELPX) ;GOTO 3 END;
FOR Il:=1 TO 180 DO FOR I2:=1 TO 2 DO C[Il,I2]:=0;

I1:=0;
FOR I2:=1 TO SON1 DO
BEGIN
CASE A[I2,3] OF
1..7:BEGIN
IF A[I2,5]<>0 THEN

BEGIN Il:=Il+1;C[I1,1}:=A[I2,5];C[I1,2]:=I2 END;

IF A[I2,7]<>0 THEN

BEGIN Il:=I1+1;C[I1,1]:=A[I2,7];C[I1,2]:=I2 END;

IF A[{I2,9]<>0 THEN

BEGIN Il:=I1+1;C[I1,1]:=A[I2,98];C[I1,2]:=I2 END;
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END



IF A[I2,11]1<>0 THEN
BEGIN Il:=I1+1;C[I1,1]:=A[I2,11];C[I1,2]:=I2 END;
END;
12..21:BEGIN
IF (A[I2,4]>0)AND(A[I2,4]<31} THEN
BEGIN Il:=I1+1;C{I1,1]:=A[I2,4];C[I1l,2]:=I2 END;
IF (A[I2,6]>0)AND(A[I2,6]<31) THEN
BEGIN Il:=I1+1;C[Il,1]1:=A[I12,61;C[TI1,2]:=1I2 END;
IF (A[I2,8]>0)AND(A[I2,8]<31) THEN
BEGIN I1:=I1+4+1;C[I1l,1]:=A[I2,8]1;C[I1,2]:=I2 END;
IF (A[I2,10]>0)AND(A[I2,10]<31) THEN
BEGIN Il:=I1+1;C[Il,1]:=A[I2,10];C[I1,2]:=I2 END;
IF (A[I2,12]>0)AND(A[I2,12]<31) THEN
BEGIN I1l:=I1+1;C[I1,1]:=A[12,12];C[I1,2]:=I2 END;
IF (A[I2,14]>0)AND(A[I2,14]1<31) THEN
BEGIN Il1l:=I14+1;C[I1,1}:=A[I2,14];C[I1,2]:=I2 END;
END;
END;
END;
1:I12:=PW;I3:=0;I4:=0;
2:I1:=0;I3:=I3+1;
REPEAT Il:=I1+1 UNTIL (C[I1,2]=I2)OR(I1=180};
IF I1=180 THEN
IF 73=1 THEN GOTO 4 ELSE BEGIN C[I4,1]:=0;C[I4,2]:=0;GO0TO 1 END;
I4:=11;
IF C[{I1,1]=I THEN BEGIN YARDIM:=6;HELP (YARDIM, HELPX) ;GOTO 3 END
ELSE BEGIN I2:=C[Il1,1]:G0TO 2 END;
END;
4:CASE A[I,3] OF
1..7:BEGIN
SAYI:=A[I,4]1+A]I,13];
IF {(A[I,3]=7)AND(SAYI=0))OR((A[I,3]<7}AND(SAYI<4)) THEN
BEGIN
AlI,4):=A[I,4]+1;A[TI,3+2*A[I,4]] :=PW;A[I,4+2*A[1,4]]:=CIKIS
END;
END;
8..23:IF A[I,242*GIRIS]=0 THEN
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BEGIN A[I,2+2*GIRIS]:=PW;A(I,3+2*GIRIS] :=CIKIS END;
END;
3:IF (YARDIM=19)OR({YARDIM=20)OR(YARDIM=6) THEN
BEGIN
REPEAT UNTIL MOUSEBUTTONS=EVNOTHING;
REPEAT UNTII, MOUSEBUTTONS<>EVNOTHING;
REPEAT UNTIL MOUSEBUTTONS=EVNOTHING;
YARDIM:=5; HELP (YARDIM, HELPX) ; PUT;
END ELSE BEGIN PUT;REPEAT UNTIL MOUSEBUTTONS=EVNOTHING END;
END;
PROCEDURE TAKE WIRE;
VAR TW:INTEGER;
BEGIN
MARK OUTPUT;IF PT=1 THEN EXIT;ISARET:=1;TW:=I;
REPEAT UNTIL MOUSEBUTTONS=EVNOTHING;
REPEAT MOUSE;MARK INPUT UNTIL PT=0;
ISARET:=0;
CASE A[I,3] OF
1..7:BEGIN
IF A[I,4]=0 THEN BEGIN YARDIM:=8;HELP (YARDIM, HELPX} END
ELSE IF A[I,11]=TW THEN
BEGIN A[XI,4]:=A[I,4]~1;A[T,11]):=0;A[I,12]:=0 END
ELSE IF A[I,9]=TW THEN
BEGIN
AlI,4]1:=A[I,4])-1;A[1,9]:=A[I,11];A[I,10]1:=A[T,12];
AlI,11]:=0;A[I,12]:=0
END
ELSE IF A[I,7]=TW THEN
BEGIN
AlT,4]:=A[I,4]-1;A[I,7]:=A[I,9]1;A[I1,8]:=A[1,10];
A[X,9]:=A[I,11];AlI,10]):=A[I,12];A[1,11]:=0;A[I,12]:=0
END
ELSE IF A[I,5]=TW THEN
BEGIN
AlI,4]1:=A[T,4]-1;A[I,5)]):=A[I,7];A[I,6]:=A[IL,8];
A[I,7]:=A[I,9];A[I,8]:=A[I,10};A[I,9]):=A[L,11]);
AlI,101:=A[T1,121;A[T,11]:=0;A[T,12]:=0
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END ELSE BEGIN YARDIM:=8;HELP (YARDIM,HELPX) END;
END; ‘
8..23:IF (A[I,2+2*GIRIS]=O)OR(A[I,2+2*GIRiS]>30) THEN
BEGIN YARDIM:=8;HELP (YARDIM,HELPX) END ELSE
IF A[I,2+42*GIRIS]=TW THEN
BEGIN A[I,242*GIRIS]:=0;A[TI,3+2*GIRIS]:=0 END
ELSE BEGIN YARDIM:=8;HELP {YARDIM, HELPX) END;
END;
IF YARDIM=8 THEN
BEGIN
REPEAT UNTIL MOUSEBUTTONS=EVNOTHING;
REPEAT UNTIL MOUSEBUTTONS<>EVNOTHING;
REPEAT UNTIL MOUSEBUTTONS=EVNOTHING;
YARDIM:=7; HELP (YARDIM, HELPX) ; PUT;
END ELSE BEGIN PUT;REPEAT UNTIL MOUSEBUTTONS=EVNOTHING END;
END;
PROCEDURE PUT_ INPUT;
BEGIN
MARK INPUT;IF PT=1 THEN EXIT;YARDIM:=10;HELP (YARDIM, HELPX) ;
HIDEMOUSE; WHILE KEYPRESSED DO CH:=UPCASE {READKEY);CH:="' ';
REPEAT
IF KEYPRESSED THEN CH:=UPCASE (READKEY)
UNTIL (CH='X')OR(CH='Y")OR{CH="'Z')OR(CH="W')OR'CH="0')OR(CH="1"};
SHOWMOUSE; YARDIM:=9; HELP (YARDIM, HELPX) ;

CASE CH OF
TXYeH =31, 'Y':H:=32;"'2':H:=33; '"W':H:=34;"'0':H:=35;"1"':H:=36
END;

CASE GIRIS OF
0:BEGIN

SAYI:=A[I,4]4+A[I,13];
IF ({(A[I,3]=7)AND(SAYI=0))OR((A[I,3]<7)AND(SAYI<4)) THEN
BEGIN A[I,13]:=A[I,13]1+1;A[I,13+A[Z,13]]:=H END
ELSE BEGIN YARDIM:=19;HELP (YARDIM, HELPX) END;

END;

1..6:IF A[I,2+2*GIRIS]=0 THEN
BEGIN A[I,2+2*GIRIS]:=H;A[I,342*GIRIS]:=0 END
ELSE BEGIN YARDIM:=20;HELP (YARDIM,HELPX) END;
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END;

IF (YARDIM=19)OR(YARDIM=20) THEN
BEGIN
REPEAT UNTIL MOUSEBUTTONS<>EVNOTHING;
REPEAT UNTIL MOUSEBUTTONS=EVNOTHING;
YARDIM:=9; HELP (YARDIM, HELPX) ;

END;

PUT;

END;

PROCEDURE TAKE INPUT;

BEGIN
MARK INPUT;IF PT=1 THEN EXIT;YARDIM:=13;HELP (YARDIM, HELPX) ;
HIDEMOUSE; WHILE KEYPRESSED DO CH:=UPCASE (READKEY);CH:=' ';
REPEAT
IF KEYPRESSED THEN CH:=UPCASE (READKEY)
UNTIL (CH='X')OR(CH='Y')OR(CH='Z')OR(CH='W')OR(CH='0"')OR(CH="1");
SHOWMOUSE; YARDIM:=11; HELP {YARDIM, HELPX) ;
CASE CH OF
'RTeH:=31;"'Y':tH:=32;"Z2":H:=33; '"W':H:=34;"'0':H:=35;"1":H:=36
END;
CASE GIRIS OF
0:BEGIN
IF A[I,13]=0 THEN BEGIN YARDIM:=12;HELP (YARDIM, HELPX) END
ELSE IF A[I,17]=H THEN BEGIN A[TI,13]:=A[I,13]-1;A[I,17]:=0 END
ELSE IF A[I,16]=H THEN
BEGIN A[X,13}1:=A[I,13]-1;A[T,16]:=A[I,17]1;A[I,17]:=0 END
ELSE IF A[I,15]=H THEN
BEGIN
AlT,131:=A[1,13]-1;A[I,15]:=A[I,16];A[I,16]:=A[I,17];A[I,17]:=0C
END
ELSE IF A[I,14]1=H THEN
BEGIN
AlI,13]:=A[I,13]-1;A[T,14]:=A[I,15];A[1,15]:=A[I,16];
AlT,16]:=A[T,17];A[T,17]:=0
END
ELSE BEGIN YARDIM:=14;HELP (YARDIM, HELPX) END;
END;
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1..6:IF A[I,242*GIRIS]<31 THEN
BEGIN YARDIM:=21;HELP {YARDIM, HELPX) END ELSE
IF A[TI,2+2*GIRIS]=H THEN
BEGIN A[I,2+2*GIRIS]:=0;A[I,3+2*GIRIS]:=0 END
ELSE BEGIN YARDIM:=22;HELP (YARDIM,HELPX) END;
END;
IF (YARDIM=12)OR(YARDIM=21)OR{YARDIM=14)OR{YARDIM=22) THEN
BEGIN
REPEAT UNTIL MOUSEBUTTONS<>EVNOTHING;
REPEAT UNTIL MOUSEBUTTONS=EVNOTHING;
YARDIM:=11;HELP {YARDIM, HELPX) ;
END;
PUT;
END;
PROCEDURE FOPART1 7;
BEGIN ‘
CASE O[HASANT,4]+O[HASANT,13] OF
0:B[HASANT, 1] :=60;
1:CASE O[HASANT, 3] OF
1..6:B[HASANT, 1] :=60;
7:CASE O[HASANT, 4] OF
0:BEGIN B[HASANT,1I:=O[HASANT,14];B[HASANT,Z]:=47 END;
1:CASE O[O[HASANT,5],3] OF
1..7,12..21:BEGIN
B[HASANT, 1] :=O[HASANT, 5] ;
B[HASANT, 2] : =0 [HASANT, 6] ;
B[HASANT, 3] : =47
END;
8..11:BEGIN
B[HASANT, 1] :=0O[O[HASANT,5],201+100;
IF O[HASANT,6]=-1 THEN B[HASANT, 2] :=47
END;
22,23:BEGIN
B[HASANT, 1] :=0[O[HASANT, 5],20] +99-0[HASANT, 6} ;
B{HASANT, 2] :=47
END;
END;



END;
END;
2,3,4:BEGIN
BIHASANT, 1] :=51;G2:=2;G3:=3;
WHILE G3<3+2*0O[HASANT,4] DO
BEGIN
G3:=G3+2;
CASE O[O[HASANT,G3]1,3] OF
1..7,12..21:BEGIN
B[HASANT,G2] : =0O[HASANT, G3] ;
B[HASANT,G2+1] :=O[HASANT, G3+1];
B[HASANT, G2+2] :=0[HASANT, 3]+40;
G2:=G2+3;
END;
8..11:BEGIN
B[HASANT, G2] :=O[O[HASANT,G3],20]+100;
IF O[HASANT,G3+1]=-1 THEN
BEGIN
B[HASANT, G2+1] :=O[HASANT, 3]+40;G2:=G2+2;
END ELSE
BEGIN
B[HASANT, G2+1] :=47;
B[HASANT, G2+2] : =O [HASANT, 3]1+40; G2 : =G2+3;
END;
END;
22,23:BEGIN

B[HASANT, G2] :=O[O[HASANT, G3],20]+99~-0O[HASANT, G3+1] ;

B[HASANT,G2+1] :=O[HASANT, 3] +40;G2:=G2+2;
END END END;
FOR G3:=14 TO 17 DO IF O[HASANT,G3]>30 THEN
BEGIN
B[HASANT, G2] : =O[HASANT, G3] ;
B[HASANT, G2+1] :=O[HASANT, 3]1+40;G2:=G2+2
END;
B[HASANT, G2-1] :=52;

IF (O[HASANT,3]=2}OR{(O[HASANT,3]=4) THEN B[HASANT,G2]:=47;

END;
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END
END;
PROCEDURE TEMURTASI1;
BEGIN
IF O[HASANT,4]>30 THEN BEGIN HT11:=0[HASANT,4];HT12:=0 END ELSE
CASE O[O[HASANT,4],3] OF
1..7,12..21:BEGIN HT11:=0[HASANT,4];HT12:=0[HASANT,5] END;
8..11:BEGIN HT11:=0[O[HASANT,4]1,20]+100;
IF O[HASANT,5]=-1 THEN HT12:=0 ELSE HT12:=47;
END;
22,23:BEGIN HT11:=O[OC[HASANT,4],20]+99~0[HASANT,5];HT12:=0 END;
END;
END;
PROCEDURE TEMURTASZ;
BEGIN
IF O[HASANT, 6]>30 THEN BEGIN HT21:=0[HASANT, 6];HT22:=0 END ELSE
CASE O[O[HASANT,6],3] OF
1..7,12..21:BEGIN HT21:=0[HASANT, 6] ;HT22:=C[HASANT,7] END;
8..11:BEGIN HT21:=0[O[HASANT,6],20]+100;
IF O[HASANT,7]=-1 THEN HT22:=0 ELSE HT22:=47;
END;
22,23:BEGIN HT21:=0[O[HASANT,6],20]+99~-O[HASANT, 7];HT22:=0 END;
END;
END;
PROCEDURE TEMURTAS3;
BEGIN
IF O[HASANT,8]1>30 THEN BEGIN HT31:=O[HASANT,8];HT32:=0 END ELSE
CASE O[O[HASANT,8],3] OF
1..7,12..21:BEGIN HT31:=O[HASANT,8];HT32:=0[HASANT, 9] END;
8..11:BEGIN HT31:=0[O[HASANT,8],20]+100;
IF O[HASANT, 9]=-~1 THEN HT32:=0 ELSE HT32:=47;
END;
22,23:BEGIN HT31:=0[0O[HASANT,8],20]+99-O[HASANT,9];HT32:=0 END;
END;
END;



PROCEDURE TEMURTAS4;
BEGIN
IF Q[HASANT, 10]>30 THEN BEGIN HT41l:=0[HASANT,10];HT42:=0 END ELSE
CASE O[O[HASANT,101,3] OF
1..7,12..21:BEGIN HT41:=0[HASANT,10];HT42:=0[HASANT,11] END;
8..11:BEGIN HT41:=0O[O[HASANT,10],20]1+100;
IF O[HASANT,11]=-1 THEN HT42:=0 ELSE HT42:=47;
END;
22,23:BEGIN HT41:=O[C[HASANT,10],20]+99~0O[HASANT,11];HT42:=0 END;
END;
END;
PROCEDURE TEMURTAS5;
BEGIN
IF O[HASANT, 12]>30 THEN BEGIN HT51:=0[HASANT,12];HT52:=0 END ELSE
CASE O[O[HASANT,12],3] OF
1..7,12..21:BEGIN HT51:=O[HASANT, 121;HT52:=0[HASANT,13] END;
8..11:BEGIN HT51:=0[C[HASANT, 12],20]+100;
IF O[HASANT,13]=-1 THEN HT52:=0 ELSE HT52:=47;
END;
22,23:BEGIN HT51:=0[0O[HASANT,12],20]+99~0O[HASANT,13];HT52:=0 END;
END;
END;
PROCEDURE TEMURTASG;
BEGIN
IF O[HASANT,14]>30 THEN BEGIN HT61:=0[HASANT,14];HT62:=0 END ELSE
CASE O[O[HASANT,14],3] OF
1..7,12..21:BEGIN HT61:=0[HASANT, 14];HT62:=0[HASANT, 15] END;
8..11:REGIN HT61:=0[0O[HASANT,14],201+100;
IF O[HASANT,15]=-1 THEN HT62:=0 ELSE HT62:=47;
END;
22,23:BEGIN HT61:=0[O[HASANT,14],20]+99~0O[HASANT,15]HT62:=0 END;
END;
END;
PROCEDURE FOPARTS;
BEGIN
IF (O[HASANT,4]<>0)AND(O[HASANT,6]<>0) THEN
BEGIN
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TEMURTASL; TEMURTAS2;
FOR HTEMUR:=1 TO 2 DO
BEGIN
IF HTEMUR=1 THEN TEMUR:=1 ELSE TEMUR:=51;
B[HASANT, TEMUR] :=51; B{HASANT, TEMUR+1] :=51; B[HASANT, TEMUR+2] :=HT11;
IF HT12<>0 THEN BEGIN B[HASANT, TEMUR+3] :=HT12;TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+3] :=41; B[HASANT, TEMUR+4] : =0 [HASANT, 20]+100;
B[HASANT, TEMUR+5] :=47; B[HASANT, TEMUR+6] : =52; B[HASANT, TEMUR+7] :=43;
B[HASANT, TEMUR+8] :=51; B[HASANT, TEMUR+9] :=HT21;
IF HT22<>0 THEN BEGIN B[HASANT,TEMUR+10] :=HT22;TEMUR:=TEMUR+1l END;
B[HASANT, TEMUR+10]:=47;
B[HASANT, TEMUR+11] :=41; B[HASANT, TEMUR+12] : =O[HASANT, 201 +100;
B{HASANT, TEMUR+13] :=52; B[HASANT, TEMUR+14] : =52;
IF HTEMUR=2 THEN B[HASANT, TEMUR+15]:=47;
END;
END ELSE BEGIN B[HASANT,1]:=60;RB[HASANT,51]:=60 END;
END;
PROCEDURE FOPARTS;
BEGIN
IF O[HASANT,4]1<>0 THEN
BEGIN
TEMURTASI;
FOR HTEMUR:=0 TO 1 DO
BEGIN
B[HASANT, 50*HTEMUR+1] :=HT11;
IF HT12<>0 THEN B[HASANT,50*HTEMUR+2] :=HT12;
IF HTEMUR=1 THEN
IF HT12<>0 THEN B[HASANT, 50*HTEMUR+3]:=47
ELSE B[HASANT, 50*HTEMUR+2] :=47;
END;
END ELSE BEGIN B[HASANT,1]:=60;B[HASANT,51]:=60 END;
END;
PROCEDURE FOPARTI10;
BEGIN
IF O[HASANT, 4]<>0 THEN
BEGIN
TEMURTAS1;
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FOR HTEMUR:=1 TO 2 DO
BEGIN
IF HTEMUR=1 THEN TEMUR:=1 ELSE TEMUR:=51;
B[HASANT, TEMUR] :=51; B[HASANT, TEMUR+1] :=51; B[HASANT, TEMUR+2] : =HT11;
IF HT12<>0 THEN BEGIN B[HASANT,TEMUR+3] :=HT12; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+3] :=41; B[HASANT, TEMUR+4] :=0 [HASANT, 20] +100;
B[HASANT, TEMUR+5] :=47; B[HASANT, TEMUR+6] :=52;
B[HASANT, TEMUR+7] :=43; B[HASANT, TEMUR+8] :=51;
B[HASANT, TEMUR+9] :=HT11;
IF HT12<>0 THEN BEGIN B[HASANT,TEMUR+10] :=HT12;TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+10] :=47;
B[HASANT, TEMUR+11] : =41; B[HASANT, TEMUR+12] : =0 [HASANT, 20]+100;
B[HASANT, TEMUR+13] :=52; B[ HASANT, TEMUR+14] :=52;
IF HTEMUR=2 THEN B[HASANT,TEMUR+15]:=47;
END;
END ELSE BEGIN B[HASANT,1]:=60;B[HASANT,51]:=60 END;
END;
PROCEDURE FOPART11;
BEGIN
IF (O[HASANT, 4] <>0)AND{O[HASANT, 6]<>0) THEN

BEGIN

TEMURTAS1; TEMURTASZ;
FOR HTEMUR:=1 TO 2 DO
BEGIN

IF HTEMUR=1 THEN TEMUR:=1 ELSE TEMUR:=51;
B[HASANT, TEMUR] :=51; B[HASANT, TEMUR+1] :=HT11;
Ir HT12<>Q THEN BEGIN B[HASANT,TEMUR+2] :=HT12;TEMUR:=TEMUR+1 END;
B[HASANT,TEMUR+2]:=43;B[HASANT,TEMUR+3]:=5l;
B[HASANT, TEMUR+4] :=HT21;
IF HT22<>0 THEN BEGIN B[HASANT, TEMUR+5] :=HT22; TEMUR:=TEMUR+1 END;
B{HASANT, TEMUR+5] :=47;
B[HASANT, TEMUR+6] :=41; B[HASANT, TEMUR+7]} : =0 [HASANT, 20]+100;
B[HASANT, TEMUR+8] :=52; B[HASANT, TEMUR+8] : =52;
IF HTEMUR=2Z2 THEN B[HASANT,TEMUR+10}:=47;
END;
END ELSE BEGIN B[HASANT, 1] :=60;B[HASANT,51]:=60 END;
END;
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PROCEDURE FOPART12;
BEGIN
IF (O[HASANT, 4]<>0)AND (O[HASANT, 6]<>0) THEN
BEGIN
TEMURTAS1; TEMURTAS2 ;
TEMUR:=1;
B[HASANT, TEMUR] :=51; B[HASANT, TEMUR+1] :=HT11;
IF HT12<>0 THEN BEGIN B[HASANT,TEMUR+2]:=HT12;TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+2] : =45; B [HASANT, TEMUR+3] : =HT21;
IF HT22<>0 THEN BEGIN B[HASANT,TEMUR+4]:=HT22;TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+4] :=52;
TEMUR:=51;
B[HASANT, TEMUR] :=51; B[HASANT, TEMUR+1] : =HT11;
IF HT12<>0 THEN BEGIN B[HASANT, TEMUR+2]:=HT12;TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+2] :=41; B [HASANT, TEMUR+3] : =HT21;
IF HT22<>0 THEN BEGIN B[HASANT, TEMUR+4]:=HT22;TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+4] : =52;
END ELSE BEGIN B[HASANT,1]:=60;B[HASANT,51]:=60 END;
END;
PROCEDURE FOPART13;
BEGIN
IF (O[HASANT, 4]<>0)AND (O[HASANT, 6]<>0)AND (O [HASANT, 8]<>0) THEN
BEGIN
TEMURTAS1; TEMURTASZ ; TEMURTAS 3 ;
TEMUR:=1;
B[HASANT, TEMUR] :=51; B[HASANT, TEMUR+1] : =HT11; ,
IF HT12<>0 THEN BEGIN B[HASANT,TEMUR+2]:=HT12;TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+2] : =45; B[HASANT , TEMUR+3] : =HT21;
IF HT22<>0 THEN BEGIN B[HASANT,TEMUR+4]:=HT22;TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+4] : =45; B[ HASANT, TEMUR+5] : =HT31;
IF HT32<>0 THEN BEGIN B[HASANT,TEMUR+6]:=HT32;TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+6] :=52;
TEMUR:=51; B[HASANT, TEMUR] :=51; B [HASANT, TEMUR+1] :=51;
B[HASANT, TEMUR+2] :=HT11;
IF HT12<>0 THEN BEGIN B[HASANT, TEMUR+3]:=HT12;TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+3] :=41; B[HASANT, TEMUR+4] : =HT21;
IF HT22<>0 THEN BEGIN B[HASANT,TEMUR+5]:=HT22;TEMUR:=TEMUR+1 END;
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B[HASANT, TEMUR+5] :=52; B[HASANT, TEMUR+6] :=43;
B[HASANT, TEMUR+7] :=51;
B[HASANT, TEMUR+8] :=HT11;
IF HT12<>0 THEN BEGIN B[HASANT,TEMUR+9] :=HT12; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+9] :=41; B[HASANT, TEMUR+10] :=HT31;
IF HT32<>0 THEN BEGIN B[HASANT,TEMUR+11] :=HT32; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+11] :=52; B[HASANT, TEMUR+12] :=43;
B[HASANT, TEMUR+13] :=51;
B[HASANT, TEMUR+14] :=HT21;
IF HT22<>0 THEN BEGIN B[HASANT,TEMUR+15] :=HT22; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+15] :=41; B[HASANT, TEMUR+16] : =HT31;
IF HT32<>0 THEN BEGIN B[HASANT,TEMUR+17]:=HT32; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+17] :=52; B[HASANT, TEMUR+18] :=52;
END ELSE BEGIN B[HASANT,1]:=60;B[HASANT,51]:=60 END;
END;
PROCEDURE FOPART14;
BEGIN
IF (O[HASANT,4]<>0)AND{O[HASANT,6]1<>0) THEN
BEGIN .
TEMURTASL; TEMURTAS2;
B[HASANT, 1] :=HT21;
IF HT22<>0 THEN B[HASANT, 2] :=HT22;
END ELSE B[HASANT, 1] :=60;
END;
PROCEDURE FOPART15;
BEGIN
IF {(O[HASANT,4]1<>0)AND{O[HASANT, 6] <>0)}AND (O[HASANT, 8] <>0)AND
(O[HASANT, 101<>0) THEN
BEGIN
TEMURTAS1; TEMURTASZ; TEMURTAS3; TEMURTASY ;
TEMUR:=1;
B[HASANT, TEMUR] :=51; B[HASANT, TEMUR+1] :=HT31;
IF HT32<>0 THEN BEGIN B[HASANT,TEMUR+2] :=HT32; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+2] :=43; B[HASANT, TEMUR+3] : =HT41;
IF HT42<>0 THEN BEGIN B[HASANT, TEMUR+4] :=HT42; TEMUR:=TEMUR+1 END;
B[BASANT, TEMUR+4] :=52;
TEMUR:=51; B[HASANT, TEMUR] :=51; B{HASANT, TEMUR+1] : =HT21;



IF HT22<>0 THEN BEGIN B[HASANT,TEMUR+2]:=HT22; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+2] :=43; B[HASANT, TEMUR+31 : =HT41;
IF HT42<>0 THEN BEGIN B[HASANT,TEMUR+4]:=HT42;TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+4] :=52;

END ELSE BEGIN B[HASANT,1]:=60;B[HASANT,51]:=60 END;

END;

PROCEDURE FOPART16;

BEGIN

IF (O[HASANT,4]<>0)AND(O[HASANT, 6]<>0)AND (O[HASANT,8]<>0) THEN

BEGIN
TEMURTAS1; TEMURTAS2; TEMURTAS3;
TEMUR:=1;

B[HASANT, TEMUR] : =51; B[HASANT, TEMUR+1] : =51;
B[HASANT, TEMUR+2] : =HT31;
IF HT32<>0 THEN BEGIN B[HASANT,TEMUR+3]:=HT32;TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+3] : =47;
B{HASANT, TEMUR+4] :=41; B[HASANT, TEMUR+5] : =HT11;
IF HT12<>0 THEN BEGIN B[HASANT, TEMUR+6] :=HT12; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+6] :=52; B[HASANT, TEMUR+7] : =43;
B[HASANT, TEMUR+8] :=51; B{HASANT, TEMUR+9] : =HT31;
IF HT32<>0 THEN BEGIN B[HASANT,TEMUR+10]:=HT32; TEMUR:=TEMUR+1 END;
B{HASANT, TEMUR+10] :=41; B[HASANT, TEMUR+11] :=HT21;
IF HT22<>0 THEN BEGIN B[HASANT, TEMUR+12]:=HT22; TEMUR:=TEMUR+1 END;
B{HASANT, TEMUR+12] :=52; B[HASANT, TEMUR+13] :=52;
END ELSE B[HASANT,1]:=60;
END;
PROCEDURE FOPART17;
BEGIN
IF (O[HASANT,4]<>0)AND(O[HASANT,6]<>0)AND (O[HASANT, 8]<>C)AND
{O[HASANT, 10]1<>0)AND (O [HASANT, 12]<>0}) AND {O[HASANT, 14]<>0) THEN
BEGIN
TEMURTAS1; TEMURTAS2 ; TEMURTAS3; TEMURTAS4 ; TEMURTASS; TEMURTASG;
TEMUR:=1;B[ﬁASANT,TEMUR]:=51;
B[HASANT, TEMUR+1] :=51; B[HASANT, TEMUR+2] : =HT51;
IF HT52<>0 THEN BEGIN B[HASANT, TEMUR+3] :=HT52; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+3] :=47; B[HASANT, TEMUR+4] : =41; B[HASANT, TEMUR+5] : =HT61;
IF HT62<>0 THEN BEGIN B[HASANT, TEMUR+6] :=HT62; TEMUR:=TEMUR+1 END;
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B[HASANT, TEMUR+6] :=47; B[HASANT, TEMUR+7] :=41; B[HASANT, TEMUR+8] :=HT11;
IF HT12<>0 THEN BEGIN B[HASANT,TEMUR+9] :=HT12; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+9] :=52; B[HASANT, TEMUR+10] : =43;
B[HASANT, TEMUR+11] :=51; B[HASANT, TEMUR+12] :=HT51;
IF HT52<>0 THEN BEGIN B[HASANT,TEMUR+13] :=HT52; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+13] :=47; B[HASANT, TEMUR+14] : =41;
B[HASANT, TEMUR+15] :=HT61;
IF HT62<>0 THEN BEGIN B[HASANT, TEMUR+16] :=HT62; TEMUR:=TEMUR+1l END;
B[HASANT, TEMUR+16] :=41; B[HASANT, TEMUR+17] :=HT21;
IF HT22<>0 THEN BEGIN B[HASANT, TEMUR+18] :=HT22; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+18] :=52; B[HASANT, TEMUR+19] : =43;
B{HASANT, TEMUR+20] :=51; B[HASANT, TEMUR+21] : =HT51;
IF HT52<>0 THEN BEGIN B[HASANT, TEMUR+22]:=HT52; TEMUR:=TEMUR+1 END;
B{HASANT, TEMUR+22] :=41; B[HASANT, TEMUR+23] : =HT61;
IF HT62<>0 THEN BEGIN B[HASANT,TEMUR+24]:=HT62; TEMUR:=TEMUR+] END;
B[HASANT, TEMUR+241] :=47; B[HASANT, TEMUR+25] : =41;
B[HASANT,TEMUR+26]:=HT31;
IF HT32<>0 THEN BEGIN B[HASANT,TEMUR+27] :=HT32; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+27] : =52 ; B[HASANT, TEMUR+28] : =43;
B[HASANT, TEMUR+297] :=51; B[HASANT, TEMUR+30] : =HT51;
IF HT52<>0 THEN BEGIN B[HASANT,TEMUR+31] :=HT52; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+31] :=41; B[HASANT, TEMUR+32] :=HT61;
IF HT62<>0 THEN BEGIN B[HASANT,TEMUR+33] :=HT62; TEMUR:=TEMUR+1 END;
B{HASANT, TEMUR+33] :=41; B[HASANT, TEMUR+34] :=HT41;
IF HT42<>0 THEN BEGIN B[HASANT,TEMUR+35] :=HT42; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+35] :=52; B{HASANT, TEMUR+36] : =52;

END ELSE B[HASANT,1] :=60;

END;

PROCEDURE FOPART18;

BEGIN

IF (O[HASANT,4]<>0)AND(O[HASANT, 6]<>0) THEN

BEGIN
TEMURTAS1; TEMURTAS2 ;
TEMUR:=1;

B[HASANT, TEMUR] :=51; B[HASANT, TEMUR+1] :=HT21;
IF HT22<>0 THEN BEGIN B[HASANT, TEMUR+2] :=HT22; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+2] :=47; B[HASANT, TEMUR+3] : =41; B{HASANT, TEMUR+4] :=HT11;
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IF HT12<>0 THEN BEGIN B[HASANT, TEMUR+5] :=HT12; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+5] :=52;
TEMUR:=51;
B[HASANT, TEMUR] :=51; B[HASANT, TEMUR+1] : =HT21;
IF HT22<>0 THEN BEGIN B[HASANT,TEMUR+2]:=HT22; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+2] :=41; B[HASANT, TEMUR+3] : =HT11;
IF HT12<>0 THEN BEGIN B[HASANT, TEMUR+4] :=HT12; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+4] ¢=52;
END ELSE BEGIN B[HASANT,1]:=60;B[HASANT,51] :=60 END;
END;
PROCEDURE FOPART19;
BEGIN
IF (O[HASANT,41<>0)AND(O[HASANT, 6]<>0)AND (O[HASANT, 8]1<>0} THEN
BEGIN
TEMURTAS1; TEMURTASZ2; TEMURTAS3;
TEMUR:=1; B[HASANT, TEMUR] :=51; B[HASANT , TEMUR+1) : =HT21;
IF HT22<>0 THEN BEGIN B[HASANT, TEMUR+2] :=HT22;TEMUR:=TEMUR+1 END;
B{HASANT, TEMUR+2] :=47; B[HASANT , TEMUR+3] : =41; B[HASANT, TEMUR+4] : =HT31;
IF HT32<>0 THEN BEGIN B[HASANT,TEMUR+5] :=HT32; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+5] :=47; B[HASANT, TEMUR+6] :=41; B[HASANT, TEMUR+7] : =HT11;
IF HT12<>0 THEN BEGIN B[HASANT, TEMUR+8] :=HT12; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+8] :=52;
TEMUR:=51; B[HASANT, TEMUR] :=51; B[HASANT, TEMUR+1] :=HT21;
IF HT22<>0 THEN BEGIN B[HASANT, TEMUR+Z2] :=HT22; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+2] :=47; B[HASANT, TEMUR+3] : =41; B{HASANT, TEMUR+4] : =HT31;
IF HT32<>0 THEN BEGIN B[HASANT,TEMUR+5]:=HT32;TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+5] :=41; B[HASANT, TEMUR+6] :=HT11;
IF HT12<>0 THEN BEGIN B[HASANT,TEMUR+7] :=HT12;TEMUR:=TEMUR+1l END;
B[HASANT, TEMUR+7] :=52;
TEMUR:=101; B[HASANT, TEMUR] :=51; B[HASANT, TEMUR+1] : =HT21;
IF HT22<>0 THEN BEGIN B[HASANT,TEMUR+2} :=HT22; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+2] :=41; B[HASANT , TEMUR+3] : =HT31;
IF HT32<>0 THEN BEGIN B[HASANT,TEMUR+4] :=HT32; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+4] :=47; B[HASANT, TEMUR+5] :=41;
B[HASANT, TEMUR+6] :=HT11; '
IF HT12<>0 THEN BEGIN B[HASANT, TEMUR+7] :=HT12; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+7] :=52;
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TEMUR:=151; B[HASANT, TEMUR] :=51; B[HASANT, TEMUR+1] :=HT21;
IF HT22<>0 THEN BEGIN B[HASANT, TEMUR+2] :=HT22; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+2] :=41; B[HASANT, TEMUR+3] :=HT31;
IF HT32<>0 THEN BEGIN B[HASANT, TEMUR+4] ;=HT32; TEMUR:;=TEMUR+1 END;
B[HASANT, TEMUR+4] :=41;
B[HASANT, TEMUR+5] :=HT11;
IF HT12<>0 THEN BEGIN B[HASANT,TEMUR+6)] :=HT12; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+6] :=52;

END ELSE BEGIN B[HASANT,1]:=60;B[HASANT,51]:=60;

B[HASANT, 101] :=60; B[HASANT,151] :=60 END;

END; .

PROCEDURE FOPART20;

BEGIN

IF O[HASANT,4]<>0 THEN

BEGIN
TEMURTASL;
TEMUR:=1; B[HASANT, TEMUR] :=HT11;
IF HT12<>0 THEN BEGIN B[HASANT,TEMUR+1]:=HT12;TEMUR:=TEMUR+1 END;
B{HASANT, TEMUR+1] :=47;
TEMUR:=51; B[HASANT, TEMUR] :=HT11;
IF HT12<>0 THEN BEGIN B[HASANT,TEMUR+1] :=HT12; TEMUR:=TEMUR+1 END;
END ELSE BEGIN B[HASANT, 1] :=60;B[HASANT,51] :=60 END;

END;

PROCEDURE FOPARTZ21;

BEGIN

IF (O[HASANT, 4]<>0)AND(O[HASANT, 6]<>0) THEN

BEGIN
TEMURTASL; TEMURTASZ;
TEMUR:=1; B[HASANT, TEMUR] :=51; B[HASANT, TEMUR+1] :=HT11;
IF HT12<>0 THEN BEGIN B[HASANT,TEMUR+2] :=HT12; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+2] :=47; B[HASANT, TEMUR+3] : =41; B[HASANT, TEMUR+4] : =HT21;
IF HT22<>0 THEN BEGIN B[HASANT, TEMUR+5]:=HT22; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+5] :=47; B[HASANT, TEMUR+6] :=52;
TEMUR:=51; B[HASANT, TEMUR] : =51 ; B{HASANT, TEMUR+1] :=HT11;
IF HT12<>0 THEN BEGIN B[HASANT,TEMUR+2]:=HT12;TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+2] :=47; B[HASANT, TEMUR+3] :=41; B[HASANT, TEMUR+4] : =BT21;
IF HT22<>0 THEN BEGIN B[HASANT,TEMUR+5] :=HT22; TEMUR:=TEMUR+1 END;
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B[HASANT, TEMUR+5] :=52;
TEMUR:=101; B[HASANT, TEMUR] :=51; B[HASANT, TEMUR+1] :=HT11;
IF HT12<>0 THEN BEGIN B[HASANT, TEMUR+2]:=HT12; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+2] :=41; B[HASANT, TEMUR+3] : =HT21;
IF HT22<>0 THEN BEGIN B[HASANT, TEMUR+4]:=HT22;TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+4] :=47; B[HASANT, TEMUR+5] : =52;
TEMUR:=151; B[HASANT, TEMUR] :=51; B[HASANT, TEMUR+1] :=HT11;
IF HT12<>0 THEN BEGIN B[HASANT,TEMUR+2]:=HT12;TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+2] : =41; B[ HASANT, TEMUR+3] : =HT21;
IF HT22<>0 THEN BEGIN B[HASANT, TEMUR+4]:=HT22; TEMUR:=TEMUR+1 END;
B[HASANT, TEMUR+4] :=52;
END ELSE
BEGIN
B[HASANT, 1] :=60; B[HASANT, 51] : =60; B[HASANT, 101] :=60;
B{HASANT, 151] :=60
END;
END;
PROCEDURE FOPART22;
BEGIN
IF O[HASANT, 4]<>0 THEN
BEGIN
TEMURTAS1; B[HASANT, 1] :=HT11; IF HT12<>0 THEN B[HASANT,2]:=HT12;
END ELSE B[HASANT,1}:=60;
IF O[HASANT, 6]<>0 THEN
BEGIN
TEMURTAS2; B[HASANT, 51] :=HT21; IF HT22<>0 THEN B[HASANT,52]:=HT22;
END ELSE B[HASANT,51]:=60;
END;
PROCEDURE FOPART23;
BEGIN
IF O[HASANT, 4]<>0 THEN
BEGIN
TEMURTAS1; B[HASANT, 1] :=HT11; IF HT12<>0 THEN B[HASANT,2]:=HT12;
END ELSE B[HASANT,1]:=60;
IF O[HASANT, 6]<>0 THEN
BEGIN
TEMURTASZ2; B[HASANT, 51] :=HT21; IF HT22<>0 THEN B[HASANT,52]:=HT22;
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END ELSE B[HASANT,51]:=60;
IF O[HASANT,8]<>0 THEN
BEGIN
TEMURTAS3; B[HASANT, 101] :=HT31;IF HT32<>0 THEN B[HASANT,102]:=HT32;
END ELSE B[HASANT,101]:=60;
IF O[HASANT,10]<>0 THEN
BEGIN
TEMURTASA; B[HASANT, 151] :=HT41; IF HT42<>0 THEN B[HASANT,152] :=HT42;
END ELSE B[HASANT,151]:=60;
END;
PROCEDURE REDUCTION ZEROS AND ONES;
VAR AC, KAPA: INTEGER;
BEGIN
REPEAT
G:=0; REPEAT G:=G+l UNTIL (QL[G]=0)OR(Q1[G]=35)0R(QL{G]=36);
IF Q1[G]=0 THEN Gl:=0 ELSE
BEGIN
IF Q1[G]=35 THEN
BEGIN
IF Q1[G+1]=0 THEN G1:=0;
IF (QL[G+1]=41)OR(QL[G-1]=41) THEN Gl:=1;
IF (QL[G+1]=43)OR(Q1[G-1]=43) THEN Gl:=2;
TF (QL[G+1]=45)OR(QL[G-1]=45) THEN Gl:=3;
IF (QL[G+1]=46)OR(QL[G-1]=46) THEN Gl:=4;
IF QL[G+1]=47 THEN Gl:=9;
IF (Q1[G+11=52)AND(QL[G-1]=51) THEN Gl:=10;
END;
IF Q1[G]=36 THEN

il

BEGIN
IF Q1[G+1]1=0 THEN Gl:=0;
IF (Q1[G+1]=41)OR{Ql[G-1]=41) THEN Gl:=5;
IF (Q1[G+1]=43)0R{Q1[G-1}1=43) THEN Gl:=6;
IF (QL[G+1]=45)0R(Q1[G-1]=45) THEN Gl:=7;
IF (Ql1[G+1]=46)OR(QLl[G~1]=46) THEN Gl:=8;
IF Q1[{G+11=47 THEN Gl:=9;
IF (QLIG+1]=52)AND(Ql[G-1]=51) THEN Gl:=10;
END;
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END;
IF G1=1 THEN
BEGIN
IF Q1[G+1]=41 THEN
BEGIN
IF Q1[{G+2]<>51 THEN
BEGIN
IF Ql[G+3]<>47 THEN
BEGIN
G:=G+2; REPEAT G:=G+1;Q01[G-2]:=Q1[G] UNTIL Q1[G]=0;
END ELSE
BEGIN G:=G+3;REPEAT G:=G+1;Q01[G-3]:=Q1[G] UNTIL Q1l[G]=0 END;
END ELSE
BEGIN
AC:=1; KAPA:=0;G2:=G+2;
REPEAT
G2:=G2+1;IF Q1[G2]=51 THEN AC:=AC+1;
IF Q1[G2]=52 THEN KAPA:=KAPA+l;
UNTIL AC=KAPA;
IF Q1[G2+1}=47 THEN G2:=G2+1;
REPEAT G2:=G2+1;G:=G+1;Q1[G]:=Q1[G2] UNTIL Q1[G21=0;
END;
END ELSE IF Q1[G-1]1=41 THEN
BEGIN
IF Q1l[G~21<>47 THEN
BEGIN
IF Q1l[G~2]<>52 THEN
REPEAT G:=G+1;Q1[G-3]:=Q1[G~1] UNTIL Q1[G-1]1=0
ELSE
BEGIN
AC:=0; KAPA:=1;G2:=G-2;
REPEAT
G2:=G2-1;IF Q1l[G2]=51 THEN AC:=AC+1;
IF Ql[G2]=52 THEN KAPA:=KAPA+1l;
UNTIL AC=KAPA;
REPEAT G2:=G2+1;G:=G+1;Q1[G2-~1]:=Q1[G-1] UNTIL Q1[G~1]=0;
END;
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END ELSE
BEGIN
IF Q1[G-3]<>52 THEN
REPEAT G:=G+1;Q1[G-4]:=Q1[G-1] UNTIL Q1l[{G-1]1=0
ELSE
BEGIN
AC:=0; KAPA:=1;G2:=G-3;
REPEAT
G2:=G2-1;IF Q1l[G2]=51 THEN AC:=AC+1;
IF Q1[G2]=52 THEN KAPA:=KAPA+L;
UNTIL AC=KAPA;
REPEAT G2:=G2+1;G6:=G+1;Q1[G2~1]:=Q1[G-1] UNTIL Q1[G~1]=0;
END END END END;
IF G1=2 THEN
BEGIN
IF Ql[G+1]=43 THEN REPEAT G:=G+1;Q1[G~1]:=Q1[G+1] UNTIL QLl[G+11=0
ELSE IF Q1[G-1]=43 THEN REPEAT G:=G+1;Ql[G-2]:=Q1[G] UNTIL Q1{G]=0
END;
IF G1=3 THEN
BEGIN
IF Q1[G+1]=45 THEN REPEAT G:=G+1;Q1[G~1]:=Q1[G+1] UNTIL Q1[G+1]=0
ELSE IF Q1[G-1]=45 THEN REPEAT G:=G+1;Q1[G~2]:=Q1[G] UNTIL Q1[G]=0
END;
IF Gl=4 THEN
BEGIN
IF Q1[G+1]=46 THEN
BEGIN
IF QL{G+2]<>51 THEN
BEGIN
IF Q1[G+3]<>47 THEN
BEGIN
QL[G]:=QLl[G+2];QL[G+1]:=47;G:=G+2;
REPEAT G:=G+1;Q1[G-1]:=Q1[G] UNTIL Q1[G]=0;
END ELSE
BEGIN
QLIG] :=QLl[G+2]; G:=G+3;
REPEAT G:=G+1;Q1[G~-3]:=Q1[G] UNTIL QLl[G]=0;



243

END;
END ELSE
BEGIN
AC:=1; KAPA:=0;G2:=G+2;
REPEAT
G2:=G2+1;IF Q1[G2]=51 THEN AC:=AC+1;
IF Q1[G2]=b2 THEN KAPA:=KAPA+l;
UNTIL AC=KAPA;
IF Q1[G2+1]<>47 THEN
BEGIN
REPEAT G:=G+1;Q1[G-1]:=Ql[G+1] UNTIL G=G2-1;
Q1l[G] :=47;
REPEAT G:=G+1;Q1[G):=Q1{G+1] UNTIL QLl[G+1]=0;
END ELSE
BEGIN
REPEAT G:=G+1;Q1[G~1]:=Q1l[G+1] UNTIL G=G2~1;
REPFAT G:=G+1;Q1[G-1]:=Q1[(G+2] UNTIL Ql[G+2]=0;
END;
END;
END ELSE IF Q1[G-1]=46 THEN
BEGIN
IF Q1[G~2]1<>47 THEN
BEGIN
QL[G-1]:=47;
REPEAT G:=G+1;Q1[G-1]:=Q1[G] UNTIL Ql[G}=0;
END ELSE REPEAT G:=G+1;Q1l[G-3]:=Q1[G] UNTIL Q1[G]=0;
END;
END;
IF G1=5 THEN
BEGIN
IF QL[G+1]=41 THEN REPEAT G:=G+1;Q01[G~-1]:=Q1[G+1] UNTIL Q1[G+1]=0
ELSE IF Q1[G-1]=41 THEN REPEAT G:=G+1;Q1[G-2]:=Q1[G] UNTIL Q1[G]=0
END;
IF Gl=6 THEN
BEGIN
IF Q1[G+1]=43 THEN
BEGIN



IF Q1[G+2]1<>51 THEN
BEGIN
IF Q1[G+3]<>47 THEN
BEGIN
G:=G+2; REPEAT G:=G+1;Q1[G-2]:=0Q1[G] UNTIL Ql[G]=0;
END ELSE
BEGIN
G:=G+3; REPEAT G:=G+1;0l[{G-3]:=Q1[G] UNTIL Q1[G]=0;
END;
END ELSE
BEGIN
AC:=1;KAPA:=0;G2:=G+2;
REPEAT
G2:=G2+1;IF Q1[G2]=51 THEN AC:=AC+1;
IF Q1[G2]1=52 THEN KAPA:=KAPA+l;
UNTIL AC=KAPA;
IF QLl[G2+1]1=47 THEN G2:=G2+1;
REPEAT G2:=G2+1;G:=G+1;Q1[G]:=01[G2] UNTIL Q1[G2]=0;
END;
END ELSE IF Q1[{G-1]1=43 THEN
BEGIN
IF Q1[G-2]<>4"7 THEN
BEGIN
IF Q1[G—-2]1<>52 THEN
REPEAT G:=G+1;Q1[G-3]:=Q1[G~-1] UNTIL Q1[G-1]=0
ELSE
BEGIN
AC:=0; KAPA:=1;G2:=G~2;
REPEAT
G2:=G2-1;IF Q1l[G2]=51 THEN AC:=AC+1;
IF Q1[G2]=52 THEN KAPA:=KAPA+l;
UNTIL AC=KAPA;

REPEAT G2:=G2+1;G:=6G+1;Q1[G2-1]:=Q1[G-1] UNTIL QLl[G-1]=0;

END;

END ELSE

BEGIN

IF Q1[{G~31<>52 THEN
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REPEAT G:=G+1;Q1[G-4]:=Q1[G-1] UNTIL Q1[G-1]=0
ELSE
BEGIN

AC:=0; KAPA:=1;G2:=G-3;

REPEAT

G2:=G2-1;IF Q1[{G2]=51 THEN AC:=AC+1;

IF Q1[G2]=52 THEN KAPA:=KAPA+l;
UNTIL AC=KAPA;

REPEAT G2:¢=G2+1;G:=G+1;Q1[G2-1] :=Q1[G~1] UNTIL Q1l[G-1]=0;

END END END END;
IF G1=7 THEN
BEGIN
IF Q1[G+1]=45 THEN
BEGIN
IF Ql[G+2]<>51 THEN
BEGIN
IF Q1[G+3]1<>47 THEN
BEGIN
QLIG] :=Q1[G+2];Q1l[G+1]:=47;G:=G+2;
REPEAT G:=G+1;Q1[G-1]:=Q1[G] UNTIL Q1[G]=0;
END ELSE
BEGIN
QLIG] :=Q1{G+2];G:=G+3;
REPEAT G:=G+1;Q1[G-3]:=Q1[G] UNTIL Q1[G]=0;
END;
END ELSE
BEGIN
AC:=1;KAPA:=0;G2:=G+2;
REPEAT
G2:=G2+1;IF QLl[G2]=51 THEN AC:=AC+1;
IF Q1[G2]=52 THEN KAPA:=KAPA+l;
UNTIL AC=KAPA;
IF Q1[G2+1]1<>47 THEN

BEGIN
REPEAT G:=G+1;Q1[G-11:=Q1[G+1] UNTIL (G+1)=G2;
QliG]:=47;

REPEAT G:=G+1;Q1[G] :=Q1[G+1] UNTIL -Q1{G+1]=0;
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END ELSE
BEGIN
REPEAT G:=G+1;Q01[G-1]:=Q1[G+1] UNTIL (G+1)=G2;
REPEAT G:=G+1;Q1[G-1]:=Q1[G+2] UNTIL Q1{G+2]=0;
END;
END;
END ELSE IF Q1[G-11=45 THEN
BEGIN
IF Q1[G~2]<>47 THEN
BEGIN
QLIG-1]:=47;
REPEAT G:=G+1;Q1[G-1]:=Q1[G] UNTIL Q1[G]=0;
END ELSE REPEAT G:=G+1;Q1[G-3]:=Q1[G] UNTIL QLl[G]=0;
END;
END;
IF G1=8 THEN
BEGIN
IF Q1[G+1]=46 THEN REPEAT G:=G+1;Q1[G-1]:=Q1[G+1] UNTIL Q1l[G+1]=0
ELSE IF Q1[G~1]=46 THEN REPEAT G:=G+1;Q1[G-2]1:=Q1[G] UNTIL Q1[G]=0
END;
IF G1=9 THEN
BEGIN
IF Q1[G]=35 THEN Q1[G]:=36 ELSE Q1[G]:=35;
REPEAT G:=G+1;Q1[G]:=Q1[G+1] UNTIL QI {G+1]=0
END;
IF G1=10 THEN
BEGIN
QL[G~1]:=Q1[G];G:=CG+1;
REPEAT G:=G+1;Q1[{G~-2]:=0Q1[G] UNTIL Q1[Gl=0
END;
UNTIL G1=0;
END;
PROCEDURE FOEND (COLOR: INTEGER) ;
VAR FOEK:INTEGER; VAR DEGIS:INTEGER;STR:STRING;
BEGIN
HIDEMOUSE; SETCOLOR (COLOR) ; SETTEXTSTYLE (2, 0,4) ;
CASE A[I,3] OF



1..7,12..21:0UTTEXTXY (28,6, 'OUTPUT=") ;
8..11,22,23:BEGIN
IF (A[I,3]>7}AND(A[I,3]<12) THEN DEGIS:=A[I,20]
ELSE DEGIS:=A[I,20]-1-CIK;
INTSTR(DEGIS, STR} ;
IF DEGIS>S THEN FOEK:=0 ELSE FOEK:=7;
OUTTEXTXY (14+FOEK, 6, 'Q') ; OUTTEXTXY (21+FOEK, 9, STR) ;
OUTTEXTXY (35,6, ' (t+1}=");
IF (A[I,3]>7)AND({A[I,3]1<12) THEN
IF CIKIS=2 THEN OUTTEXTXY(19+FOEK,3,'""'});
END;
END;
Gl:=10:;G2:=6;G:=0;
REPEAT
G:=G+1;
CASE Q1[G] OF
31:BEGIN OUTTEXTXY(7*Gl,G2,'X');Gl:=Gl+1 END;
32:BEGIN OUTTEXTXY(7*Gl,G2,'Y');Gl:=Gl+1l END;
33:BEGIN OUTTEXTXY(7*Gl,G2,'2');Gl:=Gl+1 END;
34:BEGIN OUTTEXTXY(7*Gl,G2, 'W');Gl:=G1l+1 END;
35:BEGIN OUTTEXTXY(7*Gl,G2,'0');Gl:=G1l+1 END;
36:BEGIN OUTTEXTXY(7*Gl,G2,'1');Gl:=G1l+1 END;
41:BEGIN OUTTEXTXY(7*Gl,G2,'.');Gl:=G1l+1 END;
43:BEGIN OUTTEXTXY(7*Gl,G2,'+');Gl:=Gl+1 END;
45:BEGIN
QUTTEXTXY (7*G1,G2, '+') ;CIRCLE(2+7*G1,G2+6,3) ;Gl:=G1+1

END;
46:BEGIN
OUTTEXTXY (1+7%G1,G2-2,'. ") ; CIRCLE (247%G1,G2+6,3) ; GL:=G1+1
END;
47:BEGIN OUTTEXTXY(7*G1,G2,' ');Gl:=G1l+1 END;
51:BEGIN OUTTEXTXY(7*G1,G2,'(');Gl:=G1l+1 END;
52:BEGIN OUTTEXTXY(7*G1,G2,')");Gl:=G1l+1 END;

101..200:BEGIN
DEGIS:=Q1[G}-100; INTSTR(DEGIS, STR}) ;
OUTTEXTXY {7*G1,G2, 'Q' ) ; OUTTEXTXY (7+7*G1,G2+3, STR) ;
IF Q1[G]1<110 THEN Gl:=G1l+2 ELSE Gl:=Gl1+3;

247
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END;
END;
IF G1>41 THEN BEGIN Gl:=1;G2:=G2+12 END;
UNTIL Ql[G]=0;
SHOWMOUSE;
END;
PROCEDURE INDICATOR;
VAR HT,HT1,HT2:INTEGER;
BEGIN
HT1:=10;HT2:=23;HT:=0;
REPEAT
HT:=HT+1;
CASE QL[HT] OF
31..52:HT1:=HT1+1; 101..109:HT1:=HT1+2; 110..200:HT1:=HT1+3;
END;
IF HT1>41 THEN IF Ql[HT]<>0 THEN BEGIN HT1:=1;HT2:=HT2+12 END;
UNTIL Q1[HT]=0;
IF HT2<94 THEN HT2:=94;
HIDEMOUSE;
IF HT2<479 THEN SETVIEWPORT (330,0,639,HT2, TRUE)
ELSE SETVIEWPORT (330,0,639,479,TRUE};
CLEARVIEWPORT; SETCOLOR(5) ;
RECTANGLE (0, 0,30%,HT2) ; RECTANGLE (1,1, 308,HT2~1) ;
SETCOLOR(15) ; RECTANGLE (3, 3,306,HT2~-3);
SETFILLSTYLE(l,15); FLOODFILL(5,5,15);
REPEAT
FOEND (15) ; DELAY {100) ; FOEND(0) ;
FOR HT:=1 TO 9 DO IF MOUSEBUTTONS=EVNOTHING THEN DELAY{100);
UNTIL MOUSEBUTTONS<>EVNOTHING;
REPEAT UNTIL MOUSEBUTTONS=EVNOTHING;
REPEAT UNTIL MOUSEBUTTONS<>EVNOTHING;
SETVIEWPORT (0, 0,639,473, TRUE) ; SHOWMOUSE;
DELAY {250} ;
END;
PROCEDURE FIND OUTPUT;
LABEL 1,2;
VAR BAK:INTEGER;



BEGIN
MARK OUTPUT;IF PT=1 THEN EXIT;
YARDIM:=16; HELP (YARDIM, HELPX) ;
HIDEMOUSE; SETVIEWPORT (470, 50,490, 70, TRUE) ;
CLEARVIEWPORT; SETVIEWPORT (0, 0, 639,479, TRUE} ;
WHILE KEYPRESSED DO CH:=UPCASE (READKEY);CH:=' ';
REPEAT
SETCOLOR (0) ; OUTTEXTXY (476,47,CH) ;
IF KEYPRESSED THEN CH:=UPCASE (READKEY) ;
SETCOLOR{14);OUTTEXTXY(476,47,CH);DELAY{(200);
UNTIL (CH='Y')OR(CH='N'"};
SHOWMOUSE;

IF CH='N' THEN BEGIN YARDIM:=15;HELP (YARDIM, HELPX) ; PUT; EXIT END;

YARDIM:=17; HELP {YARDIM, HELPX}) ;
FOR G:=1 TO SON DO BEGIN QL[G]:=0;Q2[G]:=0 END;
FOR Gl:=1 TO SON1 DO FOR G2:=1 TO SON2 DO O[Gl,G2]
FOR Gl:=1 TO SON1 DO FOR G2:=1 TO SON3 DO B[Gl,G2]
FOR Gl:=1 TO SON1 DO
BEGIN
CASE A[G1l,3] OF
1..7:FOR G:=3 TO 6 DO
CASE A[Gl,2*G] OF
0,1,3,4,6:0[GL,2*G] :=~1;
2,5,7:0[G1,2*%G] :==2;
8:0[G1l,2*G] :=-3;
9:0[G1,2%G] :=-4;
END;
8..23:FOR G:=2 TO 7 DO
CASE A[GLl,2*G+1l] OF
0,1,3,4,6:0[GL,2*G+1]:=-1;
2,5,7:0[G1,2*%G+1] :+=-2;
B8:0[Gl,2*G+1] :=-3;
9:0([G1,2*%G+1] :==~4;
END;
END END;
FOR HASANT:=1 TO SON1 DO
CASE O[HASANT, 3] OF

:=A[GL,G2];
:=0;

249



0:B[HASANT,1]1:=60; 1..7:FOPART1_7; 8:FOPARTS;
9:FOPARTY9; 10:FOPART1O; 11:FOPART11l; 12:FOPART12;
13:FOPART13; 14:FOPART14; 15:FOPART15; 16:FOPARTI16;
17:FOPART17; 18:FOPART18; 19:FOPART19; 20:FOPART20;
21:FOPART21; 22:FOPART22; 23:FOPART23;
END;
CASE CIKIS OF
0,1,3,4,6:BEGIN G:=0;CIK:=-1 END;
2,5,7:BEGIN G:=50;CIK:=-2 END;
8:BEGIN G:=100;CIK:=~3 END;
9:BEGIN G:=150;CIK:=-4 END;
END;
IF B[I,G+1]1=60 THEN
BEGIN
YARDIM:=18; HELP (YARDIM, HELPX) ;
REPEAT UNTIL MOUSEBUTTONS=EVNOTHING;
REPEAT UNTIL MOUSEBUTTONS<>EVNOTHING;
REPEAT UNTIL MOUSEBUTTONS=EVNOTHING;
YARDIM:=15; HELP { YARDIM, HELPX) ; PUT; EXIT;
END;
Gl:=0;
REPEAT G:=G+1;G1l:=G1+1;Q1[G1]:=B[I,G] UNTIL Q1{G1l]1=0;
1:G:=0;REPEAT G:=G+1;Q2([G]:=Q1l[G] UNTIL Q1[G]<31;
IF Q1[G]<>0 THEN

BEGIN
Gl:=G-1;
CASE Q1[G+1] OF
-1:G2:=0; ~2:G2:=50; -3:G2:=100; ~4:G2:=150;
END;

REPEAT Gl:=G1l+1;G2:=G2+1;Q2[G1]:=B[Q1[G],G2] UNTIL Q2[G1l]=0;
G:=G+1;

REPEAT G:=G+1;Q2[G1l]:=QL[G];GLl:=G1l+1 UNTIL Q1l[G]=0;

G:=0;

REPEAT G:=G+1;Q1[G]:=Q2[G] UNTIL Q1l[G]=0;GOTO 1;

END;

G:=0; REPEAT G:=G+1 UNTIL (Q1[G]=0)OR{(QL[G]=60);

IF Q1[G]=60 THEN
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BEGIN

YARDIM:=18;HELP (YARDIM, HELPX}) ;

REPEAT UNTIL MOUSEBUTTCNS=EVNOTHING;

REPEAT UNTIL MOUSEBUTTONS<>EVNOTHING;

REPEAT UNTIL MOUSEBUTTONS=EVNOTHING;

YARDIM:=15; HELP (YARDIM, HELPX) ; PUT; EXIT;

END;
G:=0;
REPEAT

G:=G+1;Q1[G] :=Q2[G];

IF Q1l{G]=42 THEN Q1{G]:=41;

IF Q1l[G]=44 THEN Q1[G]:=43;

UNTIL Q1l[G]=0;
REPEAT

G:=0;Gl:=1;

REPEAT G:=G+1 UNTIL ((Q1[G]=47)AND(Q1l([G+1]=47))0R(Q1{G]=0);

IF QLl[G]=0 THEN Gl:=0

ELSE REPEAT G:=G+1;01[G-1]:=Q1[G+1] UNTIL Q1l[G-1]=0;

UNTIL G1=0;
REDUCTION ZEROS AND ONES;
REPEAT

G:=0;

REPEAT G:=G+1 UNTIL {Q1l{G]=0)OR({(Q1l[G]=51)AND(Q1l[G+2]=52))0R
((Q1[G]=51)AND{Q1[G+2]1=47)AND{QL1[G+3]=52))
OR((Q1L[G]=47)AND(QL[G+1]1=47)}};

IF Q1[G]=0 THEN Gl:=0 ELSE

BEGIN

Gl:=1;

IF (Ql[G]=47)AND(Q1{G+1]1=47) THEN

BEGIN

G:=G+1;REPEAT G:=G+1;Q1l[G-2]:=Q1[G] UNTIL Q1[G]=0
END ELSE
BEGIN

Q1[G] :=Q1[G+1]};

IF Ql[G+2]=47 THEN BEGIN G:=G+1;Q1[Gj:=47 END;
REPEAT G:=G+1;Q1[G]:=Q1[G+2] UNTIL Q1l[G+2]1=0;
END;
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END
UNTIL G1=0;
REPEAT
G:=0;
2:REPEAT G:=G+1 UNTIL (Q1{G]=0)OR({{Q1IG]=51)AND{Ql[G+1]1=51));
IF Ql[{G}=0 THEN Gl:=0 ELSE
BEGIN
Gl:=1;BAK:=1;G2:=G+1;
REPEAT
G2:=G2+1;IF Q1l[{G2]=51 THEN BAK:=BAK+1;
IF Q1[G2]=52 THEN BAK:=BAK-1;
UNTIL BAK=0;
IF (QL[G2+1]=52)OR((Q1[G2+1]=47)AND(Q1{G2+2]=52)) THEN
BEGIN
IF (Q1[G2+1]=47)AND(Q1[G2+2]=52) THEN G2:=G2+1;
REPEAT G:=G+1;Q1[G]:=Q1l[G+1l] UNTIL G=G2-1;
REPEAT G:=G+1;QLl[G]:=Q1[G+2] UNTIL Q1l[G+2]=0
END ELSE
BEGIN
BAK:=1;
REPEAT
G2:=G2+1; IF Q1{G2]=51 THEN BAK:=BAK+1;
IF Q1[G2]=52 THEN BAK:=BAK-1;
UNTIL BAK=0;
G:=G2;GOTO 2;
END; END;
UNTIL G1=0;
INDICATOR; YARDIM:=15; HELP (YARDIM, HELPX) ; PUT;
END;
PROCEDURE SAVE_OR TAKE;
LABEL 1;
BEGIN
HIDEMOUSE;
1:HELP (23,HELPX) ;
IF T=12 THEN OUTTEXTXY(380,15,'DOSYAYA BILGI KAYDETME ISLEMI')}
ELSE OUTTEXTXY (390,15, 'DOSYADAN BILGL ALMA ISLEMI');
OUTTEXTXY (370,40, 'DOSYA ADI:'};IDOSYA:=0;
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REPEAT
REPEAT
OKEY:=0; CHDOS:="' ';CHDOSYA:=UPCASE (READKEY) ;
IF CHDOSYA=#0 THEN CHDOS:=UPCASE {READKEY) ;
IF CHDOS=#75 THEN GOTO 1;
CASE CHDOSYA OF 'A',.'Z',#13:0KEY:=1 END;
UNTIL OKEY=1;
IF (CHDOSYA<>#13)AND (IDOSYA<8) THEN
BEGIN
IDOSYA:=IDOSYA+1;QUTTEXTXY {430+7*IDOSYA, 40, CHDOSYA) ;
DOSYA ISMI[IDOSYA] :=CHDOSYA

END;
UNTIL {CHDOSYA=#13)AND{IDOSYA<>0);
IDOSY. :=IDOSYA+1;DOSYA;ISMI[IDOSYA]:=‘.‘;

OUTTEXTXY (430+7*IDOSYA, 40, DOSYA ISMI[IDOSYA]);
IDOSYA:=IDOSYA+L1; DOSYA ISMI[IDOSYA]l:='H';
OUTTEXTXY (430+7*IDOSYA, 40, DOSYA ISMI[IDOSYA]);
IDOSYA:=IDOSYA+1; DOSYA ISMI[IDOSYA]:='S';
OUTTEXTXY (430+7*IDOSYA, 40, DOSYA ISMI[IDOSYA]);
IDOSYA:=IDOSYA+1; DOSYA ISMI[IDOSYA]:='N';
OUTTEXTXY (430+7*IDOSYA, 40, DOSYA ISMI[IDOSYA]);
DOSYA ISMI:=DOSYA ISMI[1];FOR JDOSYA:=2 TO IDOSYA DO
DOSYA ISMI:=DOSYA ISMI+DOSYA ISMI[JDOSYA];
SHOWMOUSE; ASSIGN (DOSYA, DOSYA ISMI);
IF T=12 THEN
BEGIN

REWRITE (DOSYA) ;

FOR IDOSYA:=1 TO 30 DO FOR JDCSYA:=1 TO 20 DO
WRITELN (DOSYA,A[IDOSYA, JDOSYA] ) ;

CLOSE (DOSYA) ;
END ELSE
BEGIN

{$I-}RESET {DOSYA) ; {SI+}

IF IORESULT=0 THEN

BEGIN

WHILE NOT (EOF (DOSYA)) DO

BEGIN
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FOR IDOSYA:=1 TO 30 DO FOR JDOSYA:=1 TO 20 DO
READLN (DOSYA, A[IDOSYA, JDOSYA]L ) ;
END;
CLOSE (DOSYA) ; PUT;
END ELSE
BEGIN
HELP {23, HELPX) ; OUTTEXTXY (380, 15, 'OYLE BIR DOSYA YOK');
REPEAT UNTIL MOUSEBUTTONS=EVNOTHING;
REPEAT UNTIL MOUSEBUTTONS<>EVNOTHING;
REPEAT UNTIL MOUSEBUTTONS=EVNOTHING;
END;
END;
RENKO (T, 5,CircuitElement) ; T:=TX; RENKO (T,11,CircuitElement) ;
HELP (YARDIM, HELPX) ; PARCA (CE, T, CircuitElement) ;
END;
PROCEDURE DIGITAL LOGIC CIRCUITS:
BEGIN
REPEAT
MOUSE;
CASE T OF
1:PUT_CIRCUIT ELEMENT; 2:TAKE CIRCUIT ELEMENT;
3:MOVEWCIRCUIT_ELEMENT; 4:PUT WIRE; 5:TAKE WIRE;
6:NEW; 7:GO0UT; 8:PUT INPUT; 9:TAKE INPUT;
10: FIND OUTPUT; 12,13:SAVE OR TAKE;
END;
UNTIL T=-1;
END;
BEGIN
GD:=DETECT; INITGRAPH (GD,GM, ' ') ;
IF GRAPHRESULT<>GROK THEN HALT (1) ;INITEVENTS;
MUSIC:='SOUND'; YERX:=2;YERY:=2;
CircuitElement:='Put Circuit Element’;
BOXESO (CircuitElement) ; KONUM(YERX, YERY) ; HELP { YARDIM, HELPX)
DIGITAL LOGIC CIRCUITS;CLOSEGRAPH;
END.



2. TEMURTAS.PAS

UNIT TEMURTAS;
{ This unit is used by LOGIC.PAS |}

INTERFACE

USES CRT, GRAPH, DRIVERS;

PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE

YUKARIOK (OK1,OK2 : INTEGER) ;
ASAGIOK (OK1,OK2: INTEGER) ;
SOLOK (OK1, OK2 : INTEGER) ;
SAGOK (OK1, OK2: INTEGER) ;
KONUM ( YERX, YERY : INTEGER) ;

HELP {YARDIM: INTEGER; VAR HELPX:INTEGER) ;
RENKO {T, RENK: INTEGER; CircuitElement: STRING) ;

BOXESO {CircuitElement:STRING) ;
RENKI1 {CE, RENK: INTEGER) ;
BOXES1;

MARK {AX,AY,MARKX: INTEGER) ;
AND KAPISI (X, Y:INTEGER) ;
NAND KAPISI({X,Y:INTEGER);
OR_KAPISI (X,Y:INTEGER);

NOR KAPISI (X,Y:INTEGER):
EXOR_KAPISI(X,Y:INTEGER);
EXNOR KAPISI (X,Y:INTEGER};
NOT KAPISI(X,Y:INTEGER):

JKFE (X, Y:INTEGER} ;

DFF{X,Y: INTEGER}) ;

TFF{X, Y:INTEGER) ;

RSFF (X, Y:INTEGER) ;

HALF ADDER (X,Y:INTEGER);
FULL_ADDER(X,Y:INTEGER);
ENCODER21 (X, Y: INTEGER) ;
ENCODER42 (X, Y: INTEGER) ;
MULTIPLEXERZ1 (X, Y:INTEGER) ;
MULTIPLEXER41 (X, Y:INTEGER) ;
DEMULTIPLEXERL2 (X, Y:INTEGER) ;
DEMULTIPLEXER14 (¥, Y: INTEGER) ;
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PROCEDURE DECODER12 (X, Y:INTEGER) ;

PROCEDURE DECODER24 (X, Y:INTEGER) ;

PROCEDURE REGISTERZ (X, Y:INTEGER) ;

PROCEDURE REGISTER4 (X, Y:INTEGER) ;

PROCEDURE NEWPART;

PROCEDURE GOQUTPART;

PROCEDURE MOUSEPART (CE:INTEGER; VAR CircuitElement:STRING) ;
PROCEDURE CEPART (X, Y, SAYAC:INTEGER; VAR SAY:INTEGER) ;
PROCEDURE INTSTR(DEGIS:INTEGER;VAR STR:STRING) ;

PROCEDURE PARCA (CE,T:INTEGER;VAR CircuitElement:STRING) ;

IMPLEMENTATION

PROCEDURE YUKARIOK (OK1,O0K2:INTEGER) ;
BEGIN
LINE (OK1l,OK2+9,0K1,0K2+10} ; LINE (OK1+1,0K2+8,0K1+1,0K2+10) ;
LINE (OK1+2,0K2+6,0K1+2,0K2+10) ; LINE (OK1+3,0K2+5,0K1+3,0K2+16) ;
LINE (OK1+4,0K2+3,0K1+4,0K2+16) ; LINE (OK1+5,0K2+3, OK1+5,0K2+16) ;
LINE (OK1+6,0K2+5,0K1+6,0K2+16) ; LINE (OK1+7,0K2+6,0K1+7,0K2+10) ;
LINE {(OK1+8,0K2+8,0K1+8,0K2+10) ; LINE {OK1+9,0K2+9, 0K1+9,0K2+10) ;
END;
PROCEDURE ASAGIOK (OK1l,OK2:INTEGER]) ;
BEGIN
LINE (OK1,0K2+6,0K1,0K2+7) ; LINE (OKL+1,0K2+6,0K1+1,0K2+9} ;
LINE (OK1+2,0K2+6,0K1+2,0K2+10) ; LINE (OK1+3,0K2,0K1+3,0K2+11) ;
LINE (OK1+4,0K2,0K1+4,0K2+13) ; LINE (OK1+5,0K2,0K1+5,0K2+13) ;
LINE (OK1+6,0K2,0K1+6,0K2+11) ; LINE (OK1+7,0K2+6,0K1+7,0K2+10}) ;
LINE (OK1+8,0K2+6,0K1+8,0K2+9} ; LINE (OK1+9,0K2+6, OK1+9,0K2+7) ;
END;
PROCEDURE SOLOK (OK1,0KZ2:INTEGER] ;
BEGIN
LINE (OK1+8,0K2,0K1+10,0K2} ; LINE (OK1+6,0K2+1,0K1+10,0K2+1);
LINE (OK1+4,0K2+2,0K1+10,0K2+2) ; LINE (OK1+2,0K2+3,0K1+20,0K2+3) ;
LINE{OKl,OK2+4,0K1+20,0K2+4) ; LINE {OK1,0K2+5,0K1+20,0K2+5) ;
LINE (OK1+2,0K2+6,0K1+20,0K2+6) ; LINE (OK1+4,0K2+7,0K1+10,0K2+7) ;
LINE(OK1+6,0K2+8,0K1+10,0K2+8);LINE(OK1+8,0K2+9,0K1+9,0K2+9)
END;
PROCEDURE SAGOK (OK1,0K2:INTEGER) ;
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BEGIN
LINE (OK1+10,0K2,0K1+12,0K2) ; LINE (OK1+10,0K2+1,0K1+14,0K2+1};
LINE (OK1+10,0K2+2,0K1+16,0K2+2) ; LINE (OK1,OK2+3,0K1+18,0K243) ;
LINE(CK1l,0K2+4,0K1+20,0K2+4) ; LINE (OK1,0K2+5,0K1+20,0K2+5) ;
LINE (OK1,0K2+6,0K1+18,0K2+6) ; LINE (OK1+10,0K2+7,0K1+16,0K2+7) ;
LINE{OK1+10,0K2+8,0K1+14,0K2+8) ; LINE (OK1+10,0K2+9,0K1+12,0K2+9) ;
END;
PROCEDURE KONUM (YERX, YERY: INTEGER) ;
VAR KONUM1, KONUM2 : INTEGER;
BEGIN
HIDEMOUSE; SETVIEWPORT (200, 0, 329, 95, TRUE) ;
CLEARVIEWPORT; SETVIEWPORT (0, 0,639,479, TRUE) ;
SETCOLOR({15) ; SETFILLSTYLE(1,15); RECTANGLE (200, 0, 328,94} ;
RECTANGLE (208, 8,320,88) ; FLOODFILL{210,10,15);
SETCOLOR{7) ; SETFILLSTYLE(L1,7);
RECTANGLE (208+8*YERX, 8+8*YERY, 288+8*YERX, 56+8*YERY) ;
FLOODFILL {21 0+8*YERX, 10+8*YERY, 7} ;
FOR KONUM1l:=0 TO 14 DO FOR KONUM2:=0 TO 10 DO
PUTPIXEL (208+8*KONUML, 8+8*KONUMZ, 0} ;
SHOWMOUSE;
END;
PROCEDURE HELP (YARDIM:INTEGER; VAR HELPX:INTEGER) ;
BEGIN
HIDEMOUSE; SETVIEWPORT (330, 0, 639,94, TRUE) ;
CLEARVIEWPORT; SETVIEWPORT (0,0, 639,478, TRUE) ;
SETCOLOR(15) ; RECTANGLE (330, 0,639,94) ; SETTEXTSTYLE(2,0,4);
HELPX:={HELPX+1) MOD 7;
CASE HELPX OF
0:BEGIN
SETCOLOR(11) ; RECTANGLE (332,2,637,92) ; SETFILLSTYLE(1,11);
FLOODFILL(335,5,11); SETCOLOR({0)
END;
1:BEGIN
SETCOLOR(15) ; RECTANGLE (332,2,637,92) ; SETFILLSTYLE(1,15);
FLOODFILL(335,5,15);SETCOLO?(O)
END;
2:BEGIN
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SETCOLOR(7) ; RECTANGLE (332, 2,637,92) ; SETFILLSTYLE (1,7} ;
FLOODFILL(335,5,7); SETCOLOR({5)
END;
3:BEGIN
SETCOLOR({10) ; RECTANGLE(332,2,637,92) ; SETFILLSTYLE(1,10);
FL.OODFILL (335,5,10) ; SETCOLOR(0)}
END;
4 :BEGIN
SETCOLOR{14} ; RECTANGLE(332,2,637,92) ; SETFILLSTYLE(1,14)};
FLOODFILL(335,5,14) ; SETCOLOR(5)
END;
5:BEGIN
SETCOLOR{11) ; RECTANGLE (332,2,637,92) ; SETFILLSTYLE(1,11);
FLOODFILL(335,5,11); SETCOLOR(0)}
END;
6:BEGIN
SETCOLOR ({15} ; RECTANGLE (332,2,637,92) ; SETFILLSTYLE(1,15);
FLOODFILL(335,5,15); SETCOLOR({9)
END;
END;
CASE YARDIM OF
0:OUTTEXTXY (340,8, 'SAG VEYA SOL MOUSE TUSUNA BASILARAK
MOUSE CALISIR');
1:BEGIN
OUTTEXTXY (340, 8, '"DEVRE ELEMANI YERLESTIRMEK ICIN MOUSE
OKU BOS');OUTTEXTXY (340,24, 'ALANA GETIRILIP SAG VEYA SOL
MOUSE TUSUNA BASILIR'});
END;
2:0OUTTEXTXY (340,8, '"EN FAZLA 30 DEVRE ELEMANI YERLESTIFILIR'):;
3:BEGIN
OUTTEXTXY (340, 8, '"MOUSE OKU IPTAL EDILMEK ISTENILEN
DEVRE ELEMANI');OUTTEXTXY (340,24, 'UZERINE GETIRILIP SAG
VEYA SOL MOUSE TUSUNA') ; OUTTEXTXY (340,40, "BASILIR'};
END;
4:BEGIN
OUTTEXTXY (340,8, 'OK ONCE YERI DEGISTIRILMEK ISTENILEN
DEVRE ELEMANI');OUTTEXTXY (340,24, 'UZERINE GETIRILIP MOUSE



10:

11:
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TUSUNA BASILIR. SONRA OK');OUTTEXTXY{340,40,'BOS ALANA
GETIRILIP MOUSE TUSUNU BASILIR. DEVRE');

OUTTEXTXY (340,56, 'ELEMANI BIR YERDEN BIR YERE BU
SEKILDE TASINIR');
END;

:BEGIN

OUTTEXTXY (340,8, 'MOUSE ILE ILK BASILAN DEVRE ELEMANT
CIKISINDAN');OUTTEXTXY (340,24, *MOUSE ILE IKINCI BASILAN DEVRE
ELEMANI GIRISINE');OUTTEXTXY (340,40, '"HAT DOSER');
END;

¢ BEGIN

OUTTEXTXY (340, 8, 'DEVRE ELEMANLARI ARASINDA DONGUYE IZIN
VERILMEZ. ') ; OUTTEXTXY (340,24, '"NOT: ARADA FLIP_ FLOP VEYA
REGISTER OLURSA HARIC');

END;

¢ BEGIN

OUTTEXTXY (340,8, 'MOUSE ILE ILK BASILAN DEVRE ELEMANI CIKISI
ILE')} ; OUTTEXTXY (340,24, '"MOUSE ILE IKINCI BASILAN DEVRE ELEMANI
GIRISI');OUTTEXTXY (340,40, 'ARASINDAKI HATI IPTAL EDER');
END;

:OUTTEXTXY (340, 8, '"ARADA HAT YOK KI IPTAL EDILSIN');
:BEGIN

OUTTEXTXY (340, 8, 'INPUT GIRMEK ICIN MOUSE OKUNU HERHANGI BIR'};
OUTTEXTXY (340,24, 'DEVRE ELEMANI GIRISI UZERINE GETIRIP
ISARETLE') ;
END;
BEGIN
SETCOLOR({0) ; SETTEXTSTYLE(1,0,2);
OUTTEXTXY (400,15,'Xx Y Z2 W O 1%');
SETTEXTSTYLE({3,0,1);
OUTTEXTXY {380,45, 'Karekterlerinden birini gir');
END;
BEGIN
OUTTEXTXY (340,8, 'INPUT IPTAL ETMEK ICIN MOUSE OKUNU HERHANGI
BIR') ;OUTTEXTXY (340,24, 'DEVRE ELEMANI GIRIéI UZERINE GETIRIP
ISARETLE');
END;



12:BEGIN
OUTTEXTXY (340,8, "INPUT YOK VEYA SADECE DIGER DEVRE');
OUTTEXTXY (340,24, 'ELEMANLARINDAN GELEN INPUT VEYA
INPUTLAR VAR');
END;
13:BEGIN
SETCOLOR(0) ; SETTEXTSTYLE(1,0,2);
OUTTEXTXY (400,15,'X Y Z2 W 0 1');
SETTEXTSTYLE(3,0,1);
OUTTEXTXY (360,45, 'Karekterlerinden birini geri al');
END;
14:0UTTEXTXY (340,8, 'GIRILEN INPUT YOK KI IPTAL EDILSIN');:
15:BEGIN
OUTTEXTXY (340,8, 'OK HESAPLANILMAK ISTENILEN DEVRE ELEMANT
CIKTISI');OQUTTEXTXY (336,24, 'UZERINE GETIRILIP SAG VEYA SOL
MOUSE TUSUNU BASILIR'}:
END;
16:BEGIN
SETCOLOR(0) ; SETTEXTSTYLE(3,0,1);
OUTTEXTXY (338,20, 'HESAPLAMAK ISTIYOR MUSUN?Y/N');
END;
17:BEGIN
SETCOLOR(0) ; SETTEXTSTYLE(1,0,3);
OQUTTEXTXY {395, 30, "HESAPLANIYOR') ; DELAY (300}
END;
18:0UTTEXTXY (340,8, '"GIRDILER EKSIK. GIRDILERI TAMAMLA');
19:BEGIN
OUTTEXTXY (340, 8, 'NOT KAPISI EN FAZLA 1 GIRDI KABUL EDER.
DIGER ') ;OUTTEXTXY (340,24, 'KAPILAR ISE EN FAZLA 4 GIRDI
KABUL EDER');
END;
20:QUTTEXTKXY (340, 8, 'DEVRE ELEMANININ O GIRISI BOS DEGIL');
21:BEGIN
OUTTEXTXY (340, 8, 'DEVRE ELEMANININ O GIRISI DOLU DEGIL');
OUTTEXTXY(340,24,'VEYA DIGER BIR DEVRE ELEMANININ
OUTPUTU GIRMIS');
END;
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22 :OUTTEXTXY {340,8, 'DEVRE ELEMANININ O GIRISINDE GIRILEN
INPUT YOK');
23:BEGIN END;
END;
SHOWMOUSE
END;
PROCEDURE RENKO (T, RENK:INTEGER;CircuitElement:STRING) ;
VAR OK:INTEGER;
BEGIN
SETCOLOR {RENK) ; SETTEXTSTYLE (2, 0,4) ; HIDEMOUSE;
CASE T OF
1:BEGIN
SETVIEWPORT (0,0,158,22, TRUE) ; CLEARVIEWPORT;
SETVIEWPORT (0, 0,639,479, TRUE) ; SETFILLSTYLE(1,7);
SETCOLOR({15) ; RECTANGLE (0, 0,158,22);
SETCOLOR({8) ; RECTANGLE (2,2,156,20) ; FLOODFILL(5,5,8);
SETCOLOR {RENK) ; OUTTEXTXY {25, 5,CircuitElement) ;
END;
2 :OUTTEXTXY (5,29, '"TakeE'); 3:0UTTEXTXY (5,53, 'MoveE");
4 :QUTTEXTXY (8,77, 'PutW'); 5:+OUTTEXTXY (45,29, '"TakeW') ;
6:OUTTEXTXY (50,53, '"NEW') ; 7:OUTTEXTXY (48,77, "EXIT');
8:OUTTEXTXY (90,29, 'Putl'); 9:0UTTEXTXY (85,53, 'Takel');
10:QUTTEXTXY (85,77, 'Find0'); 11:0UTTEXTXY(130,29,'SES');
12:QUTTEXTXY (127,53, 'SAVE'); 13:0UTTEXTXY(126,77,'FILES');
14:YUKARTOK(174,2); 15:ASAGIOK(174,29);
16:SAGOK(169,55); 17:SOLOK(169,79)};
END;
SHOWMOUSE;
END;
PROCEDURE BOXESO (CircuitElement:STRING)
VAR BOX1,BOX2,0K:INTEGER;
BEGIN
HIDEMOUSE; SETVIEWPORT (0, 0,199, 95, TRUE) ; CLEARVIEWPORT;
SETVIEWPORT {0, 0,639,479, TRUE) ; SETFILLSTYLE({1,7);
SETCOLOﬁ(lS);RECTANGLE(0,0,158,22);RECTANGLE(160,0,198,22);
SETCOLOR(8) ; RECTANGLE (2,2,156,20) ; RECTANGLE (162,2,196,20) ;
FLOODFILL(5,5,8) ; FLOODFILL(165,5,8};
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FOR BOX1:=0 TO 4 DO FOR BOX2:=1 TO 3 DO
BEGIN
SETCOLOR(15);RECTANGLE(40*BOX1,24*BOX2,40*BOX1+38,24*BOX2+22);
SETCOLOR(8) ; RECTANGLE (40*BOX1+2, 24*B0OX2+2, 40*BOX1+36,24*B0X2+20) ;
FLOODFILL (40*BOX1+5,24*B0OX2+5,8) ;
END;
SETCOLOR(5) ; SETTEXTSTYLE(2,0,4);
OUTTEXTXY {25,5,CircuitElement) ;
OUTTEXTXY (5,29, 'TakeE") ; OUTTEXTXY (5,53, 'MoveE'};
OUTTEXTXY (8,77, 'PutW') ;OUTTEXTXY (45,29, "TakeW'};
OUTTEXTXY (50,53, "NEW') ; OUTTEXTXY (48,77, 'EXIT');
OUTTEXTXY (90,28, 'Putl') ;OUTTEXTXY (85,53, 'Takel');
OUTTEXTXY (85,77, 'FindO') ; OUTTEXTXY (130,29, 'SES");
OUTTEXTXY (127,53, 'SAVE') ; OUTTEXTXY (126,77, 'FILES") ;
YUKARIOK({174,2) ;ASAGIOK(174,29);SAGOK(169,55);
SOLOK (162,79) ; SHOWMOUSE;
END;
PROCEDURE RENKL {CE, RENK: INTEGER) ;
BEGIN
SETCOLOR({RENK) ; SETTEXTSTYLE (2,0, 4) ; HIDEMOUSE;
CASE CE OF
1:OUTTEXTXY(11,5,'AND Kaplls[l');2:0UTTEXTXY (89,5, 'NAND KaplsO'}:
3:OUTTEXTRY (173,5, "OR Kaplis(d'); 4:0UTTEXTXY (250,5, "NOR Kaplsil');
5:0UTTEXTXY (328,5, 'EXOR Kaplls[l'); 6:0UTTEXTXY (405,5, 'EXNOR Kapls[l');
7:OUTTEXTXY (491, 5, '"NOT KapUsO');8:OUTTEXTXY(564,5,'JK Flib-Flob'});
9:OUTTEXTXY (7,29, 'D Flip-Flop');10:0UTTEXTXY{86,29,'T Flip-Flop'):
11:0UTTEXTXY (165,29, 'RS Flip-Flop'):
12:0UTTEXTXY (251,29, 'Half Adder');
13:0UTTEXTXY (330,29, 'Full Adder');
14 :QUTTEXTXY (406,29, '2*1 Encoder');
15:0UTTEXTXY (486,29, '4*2 Encoder');
16:0UTTEXTXY (576,29,'2*1 MUX.');
17:0UTTEXTXY (16,53, '4*1 MUX.');
18:0UTTEXTXY (90,53, '1*2 DEMUX.');
l9:OUTfEXTXY(170,53,'l*4 DEMUX. ") ;
20:0UTTEXTXY (248,53, '1*2 Decoder');
21:0OUTTEXTXY (328,53, '2*4 Decoder'):;



2.63

22:0UTTEXTXY (408,53, '2bitRegister');
23:0UTTEXTXY (486,53, '4bitRegister');
24 :0UTTEXTXY (564,53, "Empty");25: OUTTEXTXY (11,77, '"Empty ") ;
26:OUTTEXTXY (89,77, 'Empty') ;27 :OUTTEXTXY (173,77, 'Empty') ;
28:0UTTEXTXY {250,77, 'Empty') ; 29:OUTTEXTXY (328,77, 'Empty"') ;
30:OUTTEXTXY (405,77, 'Empty'); 31:OUTTEXTXY (491,77, 'Empty’):
32:0UTTEXTXY (564,77, 'Empty*);
END;
SHOWMOUSE;
END;
PROCEDURE BOXES1;
VAR BOX1, BOX2:INTEGER;
BEGIN
HIDEMOUSE; SETVIEWPORT (0, 0,639, 95, TRUE) ; CLEARVIEWPORT;
SETVIEWPORT (0,0,639,479,TRUE) ; SETFILLSTYLE{1,7);
FOR BOX1:=0 TO 7 DO FOR BOX2:=0 TO 3 DO
BEGIN
SETCOLOR(15} ; RECTANGLE {80*B0OX1, 24*B0X2, 80*BOX1+78,24*B0OX2+22) ;
SETCOLOR(8) ; RECTANGLE { 80*BOX1+2, 24*B0OX2+2, 80*BOX1+76, 24*BOX2+20) ;
FLOODFILL {80*BOX1+5,24*B0OX2+5,8) ;
END;
SETCOLOR(5) ; SETTEXTSTYLE(2,0,4);
OUTTEXTXY (11,5, 'AND Kaplls[1'); OUTTEXTXY (89,5, '"NAND KapOs(l'):
OUTTEXTXY (173,5, 'OR Kaplsll');OUTTEXTXY (250,5, '"NOR Kapls[');
OUTTEXTXY (328, 5, '"EXOR Kapls(]') ;OUTTEXTXY {405,5, 'EXNOR Kap({s(');
OUTTEXTXY (491, 5, '"NOT KapOsO') ; OUTTEXTXY (564,5, 'JK Flip-Flop');
OUTTEXTXY (7,29, 'D Flip~Flop') ; OUTTEXTXY (86,29, 'T Flip-Flop'):;
QUTTEXTXY (165,29, 'RS Flip-Flop');OUTTEXTXY (251,29, 'Half Adder’);
OUTTEXTXY (330,29, 'Full Adder');OUTTEXTXY(406,29,'2*1 Encoder');
OUTTEXTXY (486,29, '4*2 Encoder');OCUTTEXTXY (576,29, '2*1 MUX.'};
OUTTEXTXY (16,53, '4*1 MUX.');OUTTEXTXY{(90,53,'1*2 DEMUX.');
OUTTEXTXY (170,53, '1*4 DEMUX.');OUTTEXTXY (248,53, '1*2 Decoder');
OUTTEXTXY (328,53, '2*4 Decoder');OUTTEXTXY (408,53, '2bitRegister’);
OUTTEXTXY (486,53, '4bitRegister'); OUTTEXTXY (564,53, 'Empty"');
OUTTEXTXY (11,77, 'Empty') ; OUTTEXTXY (89,77, 'Empty’) ;
OUTTEXTXY (173,77, 'Empty') ; OUTTEXTXY (250,77, 'Empty') ;
OUTTEXTXY (328,77, 'Empty') ; OUTTEXTXY (405,77, 'Empty’);
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OUTTEXTXY (491,77, 'Empty') ; OUTTEXTXY (564,77, 'Empty’');
SHOWMOUSE;
END;
PROCEDURE MARK {AX,AY,MARKX:INTEGER) ;
BEGIN
SETCOLOR {10) ; HIDEMOUSE;
CASE MARKX OF
1:BEGIN
LINE{AX+12,AY-4,AX+22,AY+6) ; LINE (AX+22 ,AY~4 ,AX+12,AY+6)
END;
2 :BEGIN
LINE (AX+6,AY~14,AX+14,AY~6) ; LINE (AX+14,AY~14,A%+6,AY-6)
END;
3:BEGIN LINE(AX+6,AY-4,AX+14,AY+4);LINE (AX+14,AY~4,AX+6,AY+4) END;
4 :BEGIN
LINE (AX+6,AY+6,AX+14,AY+14); LINE (AX+14,AY+6,AX+6,AY+14)
END;
5:BEGIN LINE{(AX,AY-24,AX+8,AY~16);LINE (AX,AY~16,AX+8,AY-24) END;
6:BEGIN LINE(AX,AY-16,AX+8,AY~8);LINE(AX,6 AY~8,AX+8,AY-16) END;
7:BEGIN LINE(AX,AY-8,AX+8,AY);LINE(AX, AY,AX+8,AY~-8} END;
8:BEGIN LINE (AX,AY,AX+8,AY+8);LINE(AX,AY+8,AX+8,AY) END;
9:BEGIN LINE (AX,AY+16,AX+8,AY+24);LINE(AX, AY+24,AX+8,AY+16) END;
10:BEGIN LINE(AX,AY+24,AX+8,AY+32);LINE (AX,AY+32,AX+8,AY+24) END;
11:BEGIN LINE(AX,AY-25,AX+8,AY~17);LINE{AX,AY-17,AX+8,AY-25) END;
12:BEGIN LINE(AX,AY-11,AX+8,AY~3);LINE{(AX,AY-3,AX+8,AY-11} END:
13:BEGIN LINE(AX,AY+3,AX+8,AY+11);LINE{AX,AY+11,AX+8,AY+3) END;
14:BEGIN LINE (AX,AY+17,AX+8,AY+25);LINE{AX,AY+25,AX+8,AY+17) END;
15:BEGIN LINE(AX,AY-22,AX+8,AY~14);LINE(AX,AY-14,2%X+8,AY-22) END;
16:BEGIN LINE(AX,AY-4,AX+8,AY+4);LINE(AX,AY+5,AX+8,AY~5}) END;
17:BEGIN LINE (AX,AY+14,AX+8,AY+22);LINE (AX,AY+22,AX+8,AY+14) END;
18:BEGIN LINE(AX,AY-19,AX+8,AY~11);LINE{(AX,AY-11,AX+8,AY-19) END;
19:BEGIN LINE({AX,AY+19,AX+8,AY+11);LINE(AX,AY+11,AX+8,AY+19) END;
20:BEGIN
LINE (AX+27,AY-14,AX+35,AY-6) ; LINE (AX+35,AY-14 ,A%+27,AY-6)
END;

21:BEGIN
LINE {AX+27,AY~-4,AX+35,AY+4) ; LINE (AX+35,AY~4 ,AX+27,AY+4)



END;
22:BEGIN
LINE (AX+27,AY+6,AX+35,AY+14) ; LINE (AX+35,AY+6,AX+27,AY+14)
. END;
23:BEGIN
LINE {AX+34,AY~-25,AX+42,AY~-17) ; LINE (AX+34,AY~17,AX+42,AY-25)
END;
24 :BEGIN
LINE (AX+34,AY-11,AX+42,AY~3); LINE (AX+34,AY-3,AX+42,AY~-11)
END;
25:BEGIN
LINE (AX+34,AY+3,AX+42,AY+11) ; LINE (AX+34,AY+11,AX+42,AY+3)
END;
26:BEGIN
LINE (AX+34,AY+17,AX+42 ,AY+25) ; LINE (AX+34,AY+25,AX+42,AY+17)
END;
27:BEGIN
LINE (AX+34,AY-19,AX+42,AY~11) ; LINE (AX+34,AY~-11,AX+42,AY-19)
END;
28:BEGIN
LINE (AX+34,AY+19,8X+42,AY+11) ; LINE (AX+34,AY+11,AX+42,AY+19)
END;
29:BEGIN
LINE (AX+34,AY+4,AX+42,AY~4) ; LINE (AX+34,AY~4,A%+42,AY+4)
END;
30:BEGIN
LINE (AX+17,AY-4,AX+27,AY+6) ; LINE (AX+27,AY~-4,AX+17,AY+6)
END;
END;
SHOWMOUSE;
END;
PROCEDURE AND KAPISI(X,Y:INTEGER);
BEGIN
ELLIPSE(X,Y,270,90,36,18) ;LINE(X,Y-18,X,Y+18);
LINE(X+37,Y,%X+44,Y) ; FLOODFILL (X+13,Y,7)
END;
PROCEDURE NAND KAPISI (X,Y:INTEGER);
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BEGIN
ELLIPSE(X,Y,270,90,32,18); LINE(X,Y-18,X,Y+18);
CIRCLE(X+35,Y,3);LINE(X+39,Y,X+44,Y);FLOODFILL(X+13,Y,7)

END;

PROCEDURE OR_KAPISI {X,Y:INTEGER);

BEGIN
ELLIPSE(X,Y,270,90,36,18) ; ELLIPSE(X,Y,270,90,7,18);
LINE(X+37,Y,X+44,Y);FLOODFILP(X+13,Y,7)

END;

PROCEDURE NOR KAPISI (X, Y:INTEGER);

BEGIN
ELLIPSE(X,Y,270,90,32,18);ELLIPSE(X,Y,270,90,7,18);
CIRCLE(X+35,Y,3);LINE(X+39,Y,X+44,Y);FLOODFILL(X+13,Y,7)

END;

PROCEDURE EXOR KAPISI{X,Y:INTEGER);

BEGIN
ELLIPSE(X,Y,270,90,36,18); ELLIPSE(X,Y,270,90,7,18);
ELLIPSE(X+3,Y,270,90,7,18);LINE(X+37,Y,X+44,Y);FLOODFILL(X+13,Y,7)

END;

PROCEDURE EXNOR KAPISI (X,Y:INTEGER);

BEGIN
ELLIPSE(X,Y,270,90,32,18);ELLIPSE(X,Y,270,90,7,18);
ELLIPSE (X+3,Y,270,90,7,18) ; CIRCLE (X+35, Y, 3) ;
LINE(X+39,Y,X+44,Y);FLOODFILL(X+13,Y,7)

END;

PROCEDURE NOT KAPISI (X, Y:INTEGER);

BEGIN
LINE(X—G,Y,X+4,Y);LINE(X+5,Y~10,X+5,Y+10);
LINE(X+5,Y+10,X+27,Y);LINE(X+5,Y—10,X+27,Y);
CIRCLE(X+30,Y,3);LINE(X+33,Y,X+44,Y);FLOODFILL(X+13,Y,7)

END;

PROCEDURE JKFF (X, Y:INTEGER) ;

BEGIN
RECTANGLE(X+4,Y—18,X+37,Y+18);LINE(X~6,Y~10,X+3,Y—10);

vLINE(X,Y,X+3,Y);OUTTEXTXY(X—lZ,Y—6,'CP‘);

LINE (X+38,Y-10,%+44,Y~10) ; LINE (X+38, Y+10,X+44,Y+10) ;
LINE(X+4,Y—5,X+9,Y);LINE(X+4,Y+5,X+9,Y);FLOODFILL(X+13,Y,7);
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OUTTEXTXY {X+30,Y-16, 'Q') ; OUTTEXTXY (X+30,Y+4, 'Q"};

OUTTEXTXY (¥+30,Y-1, '-') : LINE(X-6,Y+10,X+3,Y+10) ;

OUTTEXTXY (X+7,¥~16, 'J*) ; OUTTEXTXY (X+7,Y+4, "K'}
END;

PROCEDURE DFF (X, Y: INTEGER}) ;
BEGIN

RECTANGLE (X+4,Y-18,¥+37,Y+18) ; LINE (X-6,Y-10,X+3,Y-10} ;

LINE (X, Y,X+3,Y) ; OUTTEXTXY (X-12,Y-6,'CP"');
LINE(X+38,Y-10,%X+44,Y-10}; LINE (X+38,Y+10,X+44,Y+10};

LINE (X+4,Y-5,X+9,Y) ; LINE (X+4,Y+5,X+9,Y) ; FLOODFILL (X+13,Y,7) ;
OUTTEXTXY (X+30,Y~-16, 'Q') ; OUTTEXTXY (X+30,Y+4,'Q') ;

OUTTEXTXY (¥+30,Y-1, '~") ; OUTTEXTXY (X+7,Y-16,'D"};

END;

PROCEDURE TFF (X, Y:INTEGER) ;

BEGIN

RECTANGLE (X+4,Y-18,X+37,Y+18) ; LINE(¥-6,Y-10,%X+3,Y~-10} ;
LINE(X,Y,X+3,Y) ;OUTTEXTXY (X-12,Y-6, 'CP'};

LINE (X+38,Y-10,X+44,Y-10); LINE (X+38,Y+10,X+44,Y+10);

LINE (X+4,Y-5,X+9,Y);LINE (X+4,Y+5,X+9,Y) ; FLOODFILL (X+13,Y, 7} ;
OUTTEXTXY (X+30,Y~16, 'Q") ; OUTTEXTXY (X+30,Y+4,'Q") ;

OUTTEXTXY (X+30,Y-1, '-'} ;OUTTEXTXY (X+7,Y-16,'T"};
END;

PROCEDURE RSFF (X, Y:INTEGER) ;

BEGIN

RECTANGLE (X+4, Y-18,X+37, Y+18) ; LINE (X~6,Y-10, X+3, Y-10) ;
LINE (X,Y,X+3,Y) ; OUTTEXTXY (X-12,Y~6, 'CP') ;

LINE (X+38,Y-10,%X+44,Y~10) ; LINE (X+38, Y+10,X+44, Y+10) ;
LINE (X+4,Y-5,%+9,V) ; LINE (X+4,Y+5,%+9, Y) ; FLOODFILL (X+13,Y, 7} ;
OUTTEXTXY (X+30,Y-16, 'Q') ; OUTTEXTXY (X+30,Y+4, 'Q") ;
OUTTEXTXY (X+30,Y-1, '~') ; LINE (X-6,Y+10,X+3, Y+10) ;
OUTTEXTXY (X+7,Y-16, 'S') ; OUTTEXTXY (X+7,Y+4, 'R")

END;

PROCEDURE HALF ADDER (X, Y:INTEGER) ;

BEGIN

RECTANGLE (X+4, Y~18,X+37, Y+18) ; LINE (X~6,Y-10,X+3,Y-10) ;
LINE (X-6,¥+10,X+3,Y+10) ; LINE (X+38,Y-10,X+44,Y-10) ;

LINE (X+38, Y+10,X+44,Y+10) ; FLOODFILL (X+13,Y,7) ;
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OUTTEXTXY (X+30,Y-16, 'S') ; OUTTEXTXY (X+30,Y+4,'C');
OUTTEXTXY (¥+7,Y~16, "T1') ; OUTTEXTKY (X+7,Y+4, 'I2'};
SETTEXTSTYLE (2,1, 4) ; OUTTEXTXY (X+17,Y~8, 'H.A') ;

END;

PROCEDURE FULL_ADDER(X,Y:INTEGER) ;

BEGIN

RECTANGLE (X-3, Y-33,X+44, Y+33) ; FLOODFILL (X, Y, 7) ;
LINE(X-13,Y-18,X-4,Y-18) ; LINE (X-13,Y,%X-4,Y);
LINE{X~13,Y+18,X-4,Y+18) ; LINE (X+45,Y-15,X+51, Y~15) ;
LINE (X+45,Y+15,X+51, Y+15) ; OUTTEXTXY (X+2,Y~24, 'T1');
OUTTEXTXY (X+2,Y~6, 'I2') ; OUTTEXTXY (X+2,Y+12, 'I3');
OUTTEXTXY (X+36,¥~21, 'S') ; OUTTEXTXY (X+36,Y+9, 'C');
SETTEXTSTYLE (2,1, 4) ; OUTTEXTXY (X+17,Y-8, 'F.A');

END;

PROCEDURE ENCODER21 (X, Y:INTEGER) ;

BEGIN

RECTANGLE (X+4, Y-18,X+37,Y+18) ; FLOODFILL (X+13,Y,7) ;
LINE (X-6,Y~10,%+3,Y-10) ; LINE (X-6, Y+10,%+3, Y+10) ;
LINE (X+38,Y,X+44,Y) ; OUTTEXTKY (X+7,Y~16, 'I0");
OUTTEXTKY (X+7,Y+4, 'I1') ; OUTTEXTXY (X+30,Y-6, 'F') ;
SETTEXTSTYLE (2,1, 4) ; OUTTEXTXY (X+16,Y-14, 'Enc.');
END;

PROCEDURE ENCODERA2 (X, Y: INTEGER) ;

BEGIN

RECTANGLE (X~3,Y~33,X+44,Y+33) ; FLOODFILL (X,¥,7) ;
LINE (X~13,Y-21,%X-4,Y-21); LINE (X-13,Y~7,%-4,Y-7);
LINE(X-13,Y+7,X~-4,Y+7) ; LINE(X~13,Y+21,X-4,Y+21) ;
LINE (X+45,Y-15,%X+51,Y-15) ; LINE (X+45, Y+15,X+51, Y+15) ;
OUTTEXTXY (X+2,Y~27, 'I0') ; OUTTEXTKY (X+2,Y-13, 'I1');
OUTTEXTXY (X+2,Y+1, 'I2') ; OUTTEXTXY (X+2, Y+15, 'I3");
OUTTEXTXY (X+32,Y-21, 'FO') ; OUTTEXTXY (X+32,Y+9, 'F1') ;
SETTEXTSTYLE (2,1, 4) ; OUTTEXTXY (X+15, Y~22, 'Encoder') ;

END;

PROCEDURE MULTIPLEXER21 (X,Y:INTEGER);

BEGIN

RECTANGLE (X~3, Y-33, X+44, Y+33) ; FLOODFILL (X, ¥, 7) ;
LINE (X~13,Y~18,X~4,Y~18); LINE (X-13,Y,X-4,Y) ;



LINE(X-13,Y+18,X~4,Y+18);LINE{X+45,Y,X+51,Y};
OUTTEXTXY (X+2,Y-24,'I0') ; OUTTEXTXY (X+2,Y-6, 'Il1');
OUTTEXTXY (X+2,Y+12,'S") ; OUTTEXTXY (X+36,Y~6, 'F’');
SETTEXTSTYLE (2,1, 4) ; OUTTEXTXY (X+17,¥-10, '"Mux.'};
END;

PROCEDURE MULTIPLEXER41 (X,Y:INTEGER);
BEGIN

RECTANGLE (X-3,Y-33,%X+44,Y+33) ; FLOODFILL (X, Y, 7};
LINE(X-13,Y-20,%X-4,Y~20); LINE(X-13,Y-12,X-4,Y-12);
LINE({X-13,Y-4,X-4,Y-4) ; LINE(X~-13,Y+4,X-4,Y+4);
LINE (X~13,Y+20,X~4,Y+20} ; LINE (X-13,Y+28,X-4,Y+28) ;
LINE{X+45,Y,%X+51,Y); OUTTEXTXY (X+2,Y-26,'I0");
OUTTEXTXY (X+2,Y-18, "I1') ; OUTTEXTXY (X+2,Y~-10, "'I2');
OUTTEXTXY (X+2,Y~2, 'I3") ; OUTTEXTXY (X+2,Y+12,'S1");
OUTTEXTXY (X+2,Y¥+22, 'S0') ; OUTTEXTXY (X+37,¥-6, 'F');

SETTEXTSTYLE(2,1,4) ; OUTTEXTXY (X+17,Y-32, '"Muxtiplexer');

END;
PROCEDURE DEMULTIPLEXER1Z (X,Y:INTEGER) ;
BEGIN
RECTANGLE (X+4,Y-18,%+37,Y+18) ; FLOODFILL {X+13,Y,7);
LINE {X-6,Y~10,%X+3,Y-10) ; LINE{X-6,Y+10,X+3,¥+10};
LINE(X+38,Y-10,X+44,Y-10) ; LINE{X+38,Y+10,X+44,Y+10) ;
OUTTEXTXY (X+7,Y-16, 'I"); OUTTEXTXY (X+7,Y+4,'8'};
OUTTEXTXY (¥+30,Y~16, '0"') ;OUTTEXTXY (X+30,Y+4,'1");
SETTEXTSTYLE(2,1,4) : OUTTEXTXY (X+15,Y~-19, 'Demux."'};
END;
PROCEDURE DEMULTIPLEXER14 (X, Y:INTEGER) ;
BEGIN
RECTANGLE {X-~3,Y-33,X+44,Y+33) ; FLOODFILL({X,Y,7);
LINE(X~13,Y-18,%X-4,Y-18);LINE{X-13,Y,X-4,Y};
LINE(X-13,Y+18,X~4,Y+18); LINE (X+45,Y-21,X+51,Y-21);
LINE (X+45,¥Y~7,%X+51,Y~7) ; LINE (X+45,¥+7,X+51,Y+7};
LINE{X+45,¥+21,X+51,Y+21) ; OUTTEXTXY (X+2,Y-24, 'I1'});
OUTTEXTXX(X+2,Y—6,'Sl');OUTTEXTXY(X+2,Y+12,'SO’);
OUTTEXTXY (X+36,Y¥=~27, '0') ; OUTTEXTXY (X+36,Y-13,'1');
OUTTEXTXY (X+36,Y+1, '2') ; OUTTEXTXY (X+36,Y+15, '3');
SETTEXTSTYLE (2, 1,4) ; OUTTEXTXY (X+17,Y¥Y-19, 'Demux. ') ;

2.69



2.70

END;
PROCEDURE DECODER12 (X, Y:INTEGER} ;
BEGIN
RECTANGLE (X+4,Y-18,X+37,Y+18) ; FLOODFILL {¥+13,Y,7);
LINE (X-6,Y,%X+3,Y);
LINE (X+38,Y~10,X+44,Y-10); LINE (X+38,Y+10,X+44,Y+10);
OUTTEXTXY (X+7,¥Y-6,'I'};
OUTTEXTXY (X+30,Y-16, '0') ; OUTTEXTXY (X+30,Y+4,'1");
SETTEXTSTYLE (2,1, 4) ; OUTTEXTXY (X+15,Y-19, 'Decod. '};
END;
PROCEDURE DECODER24 (X, Y:INTEGER};
BEGIN
RECTANGLE {X-3,Y~33,X+44,Y+33) ; FLOODFILL{X,Y,7);
LINE (X~13,Y-15,X-4,Y-15); LINE (X-13,Y+15,X~-4,Y+15) ;
LINE (X+45,Y-21,%X+51,Y-21); LINE (X+45,Y-7,%+51,Y-7) ;
LINE (X+45, Y+7,X+51,Y+7) ; LINE (X+45,Y+21,X+51,Y+21);
OUTTEXTXY (X+2,Y-21, 'I0') ; OUTTEXTXY (X+2,Y+11, 'I1');
OUTTEXTXY (X+36,Y-27,'0') ; OUTTEXTXY (X+36,Y-13,'1");
OUTTEXTXY (X+36,Y+1, '2') ; OUTTEXTXY ({X+36,Y+15,'3"};
SETTEXTSTYLE(2,1,4);OUTTEXTXY(X+17,Y~22,'Decoder');
END;
PROCEDURE REGISTERZ2 (X, Y:INTEGER}) ;
BEGIN
RECTANGLE (X+4,Y-18,%X+37,Y+18) ; LINE (X+15,Y+18,X+20,Y+12) ;
LINE (X+25,Y+18,X+20,Y+12) ; LINE (X+20,Y+19,X+20,Y+23) ;
OUTTEXTXY (X+15,Y+20, 'CP') ; LINE {X-6,Y-10,X+3,Y~10);
LINE (X-6,Y+10,X+3,Y+10); LINE (X+38,Y-10,X+44,Y-10);
LINE (X+38,Y+10,X+44,Y+10) ; FLOODFILL (X+13,Y,7);
OUTTEXTXY (X+7,Y¥~16, "R0') ; OUTTEXTXY (X+7,Y+4, 'R1"};
OUTTEXTKY (X+30,Y~16, '0') ; OUTTEXTXY (X+30,Y+4,'1");
SETTEXTSTYLE(2,1,4) ; OUTTEXTXY (¥+17,¥-12, 'Reg. ') ;
END;
PROCEDURE REGISTER4 (X,Y:INTEGER):
BEGIN
RECTANGLE (X-3,Y-33,%X+44,Y+33) ; LINE (X+16, Y+33,X+21,Y+27) ;
LINE (X+26,Y+33,X+21,Y+27) ; FLOODFILL(X,Y,7);
OUTTEXTXY (X+16,Y+37, 'CP') ; LINE (X+21,Y+34,X+21,Y+39);



LINE(X-13,Y-21,X-4,Y~21) ; LINE(X~13,¥-7,X-4,Y-7) ;
LINE (X-13,Y+7,X~-4,Y+7) ; LINE (X-13,Y+21,%~4,Y+21) ;
LINE (X+45,Y~-21,X+51,Y-21) ; LINE (X+45,Y-7,X+51,Y-7);
LINE (X+45,Y+7,X+51,Y+7) ; LINE (X+45, Y+21,X+51, Y+21) ;
OUTTEXTXY (X+2,Y-27, 'R0O') ; OUTTEXTXY (X+2,Y-13, 'R1'});
OUTTEXTXY (X+2,Y+1, 'R2"') ; OUTTEXTXY (X+2, ¥+15, 'R3"};
OUTTEXTXY (X+36,Y-27,'0') ; OUTTEXTXY (X+36,Y-13,'1"');
OUTTEXTXY (X436, Y+1,'2');OUTTEXTXY (X+36,Y+15,'3");
SETTEXTSTYLE (2,1, 4) ; OUTTEXTXY (X+16,Y-26, 'Register');
END;
PROCEDURE NEWPART;
BEGIN
SETVIEWPORT (330, 0,639, 94, TRUE) ;
CLEARVIEWPORT; SETVIEWPORT (0, 0, 639,479, TRUE) ;
SETCOLOR(15) ; RECTANGLE (330, 0,639, 94) ; SETTEXTSTYLE(2,0,4);
SETCOLOR(11) ; RECTANGLE (332,2,637,92);
RECTANGLE (519,10,541,37) ; SETFILLSTYLE(1,11};
FLOODFILL (335,5,11) ; SETTEXTSTYLE(1,0,2) ; SETCOLOR{0} ;
OUTTEXTXY (367,10, "NEW (Y/N) ? :');:
END;
PROCEDURE GOQUTPART;
BEGIN
SETVIEWPORT (330,0,639, 94, TRUE) ;
CLEARVIEWPORT; SETVIEWPORT (0, 0,639,479, TRUE} ;
SETCOLOR({15) ; RECTANGLE (330, 0, 639,94} ; SETTEXTSTYLE(2,0,4);

SETCOLOR(10) ; RECTANGLE {(332,2,637,92) ; RECTANGLE (602,10, 624,37);

SETFILLSTYLE(1,10);FLOODFILL(335,5,10);
SETTEXTSTYLE(1,0,2}; SETCOLOR{0};

CUTTEXTXY (352,10, 'ARE YOU SURE (Y/N) ? :');
END;
PROCEDURE MOUSEPART (CE: INTEGER; VAR CircuitElement:STRING) ;

BEGIN
CASE CE OF
l:CircuitElement:="' AND GATE?';
2:CircuitElement:=" NAND GATE';
3:CircuitElement:="' OR GATE';

4:CircuitElement:=" NOR GATE';

271



5:CircuitElement:="

6:CircuitElement:="

7:CircuitElement:="'

8:CircuitElement:="

9:CircuitElement:="'
10:CircuitElement:="
11:CircuitElement:="'
12:CircuitElement:="
13:CircuitElement:="'
l4:CircuitElement:="
15:CircuitElement:="'
16:CircuitElement:="'
17:CircuitElement:="'
18:CircuitElement:="
19:CircuitElement:="
20:CircuitElement:="'
2l:CircuitElement:="'
22:CircuitElement:="'
23:CircuiltElement:="

END;

END;
PROCEDURE CEPART (X,Y, SAYAC: INTEGER; VAR SAY:INTEGER) ;

BEGIN
FOR SAYAR:=1 TO SAYAC DO
BEGIN

SAY:=3SAY+1;
CASE SAY OF

1:8T:='QL';2:8T:="0Q02"';3:8T:="03"';4:8T:="Q4';5:8T:="Q5"';
6:8T:="Q6";7:ST:="Q7"';8:8T:="Q8";9:8T:="0Q09';10:8T:="Q10"';

EXOR GATE';
EXNOR GATE';
NOT GATE';
JK FLIP~FLOP';
D FLOP-FLOP';

T FLIP-FLOP';
RS FLIP-FLOP';
HALF ADDER';
FULL ADDER';
2*1 ENCODER';
4*2 ENCODER';

2*%1 MUX.';

4*1 MUX.?';

1#2 DEMUX.';
1*4 DEMUX.';
1*2 DECODER';
2*4 DECODER';
2 Bit REGISTER';
4 Bit REGISTER';

VAR SAYAR:INTEGER; ST:STRING;

11:8T:='Q11':12:8T:="Q1l2';13:8T:="Q13';14:8T:="Q14"';

15:8Te="Q15";16:5T:="

Ql6';17:8T:='QLl7';18:3T:='Ql8";

19:3T:='Q19';20:8T:="020"';21:8T:="Q21';22:8T:="*Q22";
23:ST:='Q23';24:ST:='Q241;25:ST:='Q25';26:ST:=’Q26';
27:8T:="Q27"';28:8T:="028";29:8T:='0Q29"';30:8T:='Q30";
31:8T:='Q31';32:8T:='Q32';33:8T:=
35:8T:="0Q035';36:8T:='Q36"';37:8T:='Q37';38:8T:='Q38";

'Q33';34:8T:="'Q34"';
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39:8T:="Q39';40:8T:="Q40"';41:8T:="Q41"';42:ST:="Q42";
43:ST:="043";44:8T:="Q44";45:ST:="Q45"';46:8T:="Q46"';
47:8T:="047";48:3T:="Q48';49:5T:="Q49'50:8T:='Q50";
51:8T:="051";52:8T:="Q52";53:8T:="053";54:3T:="Q54";
55:ST:=’Q55';56:ST:='Q56';57:ST:='Q57';58;ST:='Q58';
59:8T:="059';60:8T:='Q60';61:ST:="Q61"';62:5T:="Q62";
63:8T:='Q63";64:8T:='Q64';65:5T:="065"';66:3T:="Q066";
67:8T:='Q67"';68:8T:="Q68';69:ST:="Q69';70:8T:='Q70";
71:8T:='QT1';712:ST:='Q721;73:5T:=1'Q73';74:8T:="'Q74";
T5:ST:="Q75"';76:8T:='Q76";77:8T:='Q77';78:3T:="Q78";
79:8T:='Q79";80:8T:="Q80';81:5T:="Q81';82:3T:="Q82";
83:8T:='083":;84:8T:="Q84';85:8T:="Q85"';86:ST:="0Q86";
87:8T:="Q087"';88:8T:="(Q88';89:ST:="Q89';90:8T:='Q90";
91:8T:="'Q91';92:ST:="Q92";93:ST:="Q93';94:8T:="0Q%4";
95:8T:1="'Q95";96:8T:="Q96"';97:8T:="'Q97"';98:8T:="Q98";
98:8T:='Q99';100:8T:="Q100";

I

1

1]

i

1l

i

It
i

END;

SETTEXTSTYLE(2,0,4);

IF {SAYAC=1)OR( (SAYAC=2)AND{SAYAR=1)) THEN

OUTTEXTXY (X+40,Y-22, ST} ;

IF (SAYAC=2)AND(SAYAR=2) THEN OQUTTEXTXY (X+40,Y-2,8T);

IF
IF
IF
IF
END;
END;

{SAYAC=4)AND (SAYAR=1)
{SAYAC=4)AND (SAYAR=2)
(SAYAC=4)AND (SAYAR=3)
{SAYAC=4}AND (SAYAR=4)

THEN OUTTEXTXY (X+47,Y-33,8T);
THEN OUTTEXTXY (X+47,Y¥Y-19,5T);
THEN OUTTEXTXY (X+47,Y-5,8T);
THEN OUTTEXTXY (X+47,Y+9,5T);

PROCEDURE INTSTR(DEGIS:INTEGER; VAR STR:STRING);

BEGIN

CASE DEGIS OF
1:8TR:=%1";2:STR:='2";3:STR:=13';4:STR:="4"';5:3TR:="'5";
6:8TR:='6"';7:STR:="7';8:8TR:='8"';9:STR:="9';10:8TR:="'10";
11:8TR:='117;12:8TR:="12"';13:8TR:="13"';14:8TR:="14";
15:STR:="15%';16:STR:="'16";17:8TR:="'17"';18:3TR:="18";
19:STR:='19‘;20:5TR:=’20';21:STR:=’21';22:STR:='22';
23:8TR:='23";24:8TR:="24";25:STR:="25";26:STR:="26";
27:8TR:='27";28:STR:='28"';29:3TR:="29"';30:8TR:="'30";

2.73



31:5TR:
35:STR:
39:STR:
43:8TR:

t

il

it

i

'39';40:3TR:
'43';44:3TR:
47:STR:="'47"';48:STR:
51:8TR:='51";52:8TR:

it

it

]

99:STR:='99"';100:8TR:="100";

END;
END;

PROCEDURE PARCA(CE,T:INTEGER; VAR CircuitElement:STRING) ;

BEGIN
IF T=1 THEN
BEGIN

SETVIEWPORT (3,3, 155,19, TRUE) ; CLEARVIEWPORT;
SETVIEWPORT (0,0,639,479,TRUE) ; SETFILLSTYLE (L1, 7);
SETCOLOR(8) ; FLOODFILL(5,5,8);
CASE CE OF 1..23:SETCOLOR{(11l) ELSE SETCOLOR(5) END;
MOUSEPART (CE, CircuitElement) ; OUTTEXTXY (25,5, CircuitElement) ;

END;
END;

END.

'31';32:8TR:="32"';33:8TR:="33";34:8TR:="'34";
'35';36:STR:="'36";37:5TR:="37"';38:8TR:="'38";
'40%;41:STR:="41";42:8TR:="42";
'44';45:5TR:="45";46:STR:="46";
'48%;49:8TR:="'49"';50:85TR:="'50";
'52';53:8TR:="'53";54:STR:='54";
55:8TR:="'55";56:8TR:="56";57:STR:="'57"';58:3TR:="'58";
59:8TR:='59"';60:STR:="60";61:STR:="'61";62:3TR:='62";
63:STR:='63"';64:STR:='64";65:
67:8TR:="67";68:5TR:="68"';69:
T1sSTR:="71';72:STR:="72";73:
75:8TR:="'75";76:STR:="'76";77:
79:8TR:="79";80:8TR:="80";81:
83:STR:=‘83';84:STR:=’84';85:
87:STR:="87';88:STR:='88"';89:
91:8TR:='81";92:8TR:=='92"',;93:
95:8TR:="95';96:3TR:='96"';97:STR:="97"';98:8TR:="'98";

STR:='65';66:3TR:='66";
STR:='69';70:83TR:="'70";
STR:="73";74:8TR:="74";
STR:='T77';78:8TR:='78";
STR:='81"';82:8TR:="'82";
STR:="'85";86:3TR:="86";
'88';90:8TR:="'90";
'93';94:STR:="'94";

STR:
STR:

Il

It

SETTEXTSTYLE(2,0,4);
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