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SOZBASY

Garagsyz, baky Bitarap Tiirkmenistan doéwletimizde
geljegimiz bolan yaglarynn diinyanin inn 6sen talaplaryna layyk
gelyin derejede bilim almagy {igin &hli isler edilyar.

Hormatly Prezidentimiz dowlet basyna gegen ilkinji
giniinden bilime, ylma gii yol ag¢dy, Tiitkmenistan
yurdumyzda milli bilim ulgamyny kdmillesdirmek boyunca
diiypli 6zgertmeler gegirmége girisdi.

Tilirkmenistanyn Prezidenti Gurbanguly
Berdimuhamedowynn  «Tiirtkmenistanda  bilim  ulgamyny
kdmillesdirmek hakynda» 2007-nji yylyn 15-nji fewralyndaky
Permany bilim ulgamyndaky diiypli Ozgertmelerii basyny
baslady.

Hazirki wagtda milli bilim ulgamyndaky dowrebap
Ozgertmeler yas neslin yokary derejede bilim almagyna we
terbiyelenmegine, gin diinyigarayysly, edep-terbiyeli, timiz
ahlakly, kdmil hiindrmenler bolup yetismeklerine uly yardam
edydr.

Tirkmenistanyn  Prezidenti  Hormatly = Gurbanguly
Berdimuhammedowyil bastutanlygynda Téze Galkynys we
Beyik 0Ozgertmeler zamanasynda halk hojalygynyn &hli
pudaklarynda diinydde it kdmil tehnologiyalar ornasdyrylyar.
Taze tehnologiyalar bolsa yurdumyzdaky &hli edaradyr
kédrhanalarda kompyuterlerin gin gerim bilen ulanylmagyny
talap edydr. Geljekki hiindrmenler kompyuterler arkaly
edaralary  dolandyrmagyn  usullaryny we  yollaryny
bilmelidirler.  Gelejekki  hiindrmen  kompyuterlesdirilen
edaralarda isift gurnalys yagdayyna obyektiw baha bermegi,
sofira onuil netijeleri boyunca esaslandyrylan dolandyrys
cozgiitlerini kabul etmegi, geljege goniikdirilen, netijeli
cozgiitleri kabul etmek bilen baglanysykly nébelliligi
peseltmegi, kompyuterleri ulanmaklygyn maksada
layyklygyny, Windows we Linux yaly operasion sistemalaryny
doly Owrenmekligi, kompyuterlerde programma {ipjilingiligi

7



dolandyrmaklygy, kompyuter ulgamyndaky nisazlylyklary
diizetmegi, maglumatlary goramaklygy basarmalydyrlar.

Okuw kitaby Taze Galkynys we Beyik Ozgertmeler
zamanasynda yokary bilimli hiindrmenleri tayyarlamaklyga
bildirilyén talaplary géz oniinde tutup tayyarlanyldy.

Ders talyplaryin programmalasdyrmagyn haysy hem
bolsa bir dilini 06zlesdirenlerinden soni gecilydr. Adatca
programmalasdyrma  dillerinin =~ biri ~ Kompyuter  we
programmirlemek dersinde gecilyir. Dersde diirli meseleleri
cozmekde ulanylyan algoritmler o6zlesdirilydr. Hususanda
talyplaryin programmalasdyrmakda wajyp orun tutyan komekei
programmalary ulanmak endiklerini 6sdiirmek, massiwleri
tertiplesdirmekddki ulanylyan algoritmleri, diirli matematiki
meseleleri  ¢dzmegin  algoritmlerini, senenamalar bilen
baglanysykly meseleleri ¢dzmegin usullaryny Owrenmekleri
iicin gerekli maglumatlar berilydr. Seyle hem kitapda
simwollar we setir ululyklar bilen islemekde ulanylyan esasy
usullar, maglumatlaryny gaytadan islemeklige degisli
durmusda dus gelydn  kdbir  meseleler, oyunlary
programmalasdyrmak meseleleri, grafiki ekrany
dolandyrmagyn usullary, kompyuter portlaryny ulanmagyn
usullary beyan edilyar.



BIRINJI BOLUM

PROGRAMMALASDYRMAKDA KOMEKCI
PROGRAMMALARYN ULANYLYSY

§1. Komekei programmalar. Kémekei programmalaryn
gorniisleri.

Kébir meseleler ¢oziilende parametrlerin  diirli
bahalarynda sol bir algoritmi birndce gezek gaytalap yerine
yetirmeli bolyar. Beyle yagdayda programmanyn sol algoritme
degisli bolegini ayratyn boliip alyp, ona gerek wagty
programmanyi islendik bdleginden yiizlenmek miimkindir.

Programmanyn 6zbasdak programma birligi hokmiinde
ulanyp bolyan bolegine komek¢i programma diyilyar.
TURBO-PASCAL algoritmik dilinde kdmek¢i programmanyi
iki gorniisi ulanylyar:

1. Funksiyalar; 2). Proseduralar.

Eger hasaplama yerine yetirilenden sofi alnan netije
dine bir sany baha bolsa, onda onun yaly hasaplamany funksiya
gorniisinde yazyp bolydr. Funksiya hem ti¢ bolekden duryar:

1. S6zbagy 2. Yglan edis boliimi 3. Funksiyanyn
gowresi

Funksiya umumy gorniisde asakdaky yaly yazylyar:
FUNCTION  F(ql:T1;q2:T2;...,qn:Tn):T; {Funksiyanyn
s0zbasy)

<Yglan edis bolimi>

BEGIN

P1;

P2:

...{Funksiyanyn gowresi}

F=...

END;



Bu yerde F-funksiyanyil ady; ¢,(i=1,n)- parametrleriii
sanawy; T, (i =1,n)-degislilikde olaryn tipleri; T- ol F

P2,...-funksiyanynn gOwresini emele getirydn operatorlar.
Yglan edis boliiminde dine funksiyanyn cdginde ulanylyan
parametrler we olaryn tipleri gorkezilydr. Funksiya oOzilinde
hemigelikler bolimini, belgiler boliimini, tipler boliimini,
iytgeyan ululyklar boliimini, komekei funksiyalary we
proseduralary saklap biler. Eger parametrlerin birnégesi sol bir
tipe degisli bolsa, onda olary toparlar, tipi difie bir gezek
yazmaklyga rugsat edilyir. Meselem:

FUNCTION FAKT(K1,K2,K3 : INTEGER) : REAL;

Eger-de algoritm yerine yetirilenden sonl alynyan netije
birden kop — birndge baha bolsa, onda komek¢i programmanyn
prosedura gorniisinden peydalanylyar. Proseduralar umumy
gorniisde asakdaky yaly yazylyar:

PROCEDURA F(parametrlerin sanawy);

{Proseduranyn sdzbagy}

<Yglan edis bolimi>

{bu boliimde lokal parametrler yglan edilyar}

BEGIN

P1;

P2;

...{Operatorlar boliimi}

Pn;

END;

Bu yerde F-proseduranyn ady, funksiyanyn adyndan
tapawutlanyp, ol bu yerde hig-hili baha eye bolmayar. Sona
gord-de onun ticin tip kesgitlenmeyar.
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§ 2. Formal parametrler we parametrlerin is yiiziindiki
bahalary. Lokal we global parametrler.

Komekei programma kesgitlenende onun sézbasysynda
parametrlerin sanawy getirilydr. Bu sanawdaky parametrlere
komeke¢i programmanyi formal parametrleri diyilyar. Formal
parametrleriii sanawynda komekg¢i programma yiizlenmek tigin
gerek bolan parametrler we olaryn tipleri gorkezilyar.

Programmada kdmekgi programma yiizlenilende onun
adyndan son komekg¢i programmada ulanylyan parametlerin
bahalary ya-da atlary gorkezilydr. Olara parametrlerin is
yiiziinddki bahalary diyilyar.

Funksiya programmanyn islendik yerinden yiizlenmek
licin baha bermek operatorynyn sag tarapyndaky anlatmada
onun adyny we yayyi i¢inde formal parametrlerin is yiiziindaki
bahalaryny gorkezmek yeterlikdir.

F(bl,b2,...,bn);

bu yerde F-funksiyanynn ady; bl,b2,....bn — degislilikde
ql,q2,...,qn — formal parametrlerinini is yiiziinddki bahalary.
Formal parametrleri bilen onui is yiiziindiki bahalarynyn sany
dent bolmaly we olar degislilikde tipleri boyung¢a gabat gelmeli.
Mysal:

m n!

n

=———{n,meN,n>m} formula boyunca
m!(n —m)
utgasmalaryil sanyny hasaplamak ii¢in programma diizmelili.
Faktorial hasaplamagy bolek programma — funksiya
gornilisinde yazmaly.
PROGRAM UTGSANY;
USES CRT,;
VAR CNM : REAL,;
N,M,L : INTEGER;
FUNCTION FACT(K : INTEGER;) :
INTEGER,
VAR P,I : INTEGER;
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BEGIN

P:=1;
FOR I:=1 TO K DO P:=P*I,
FACT:=P
END;
BEGIN

CNM:=FACT(N)/(FACT(M)*(FACT(N-M));
WRITE(‘Utgasmanyn sany=",CNM:8:2);
END.

Prosedura agakdaky yaly yiizlenilyar.
F(bl,b2,...,bn);
Bu yerde b1,b2,...,bn —formal parametrlerin is yiiziindaki
bahalary; edil funksiyadaky yaly, bu yerde hem formal
parametrler bilen onun is yliziinddki bahalarynyn sany gabat
gelmelidir we olar degislilikde sol bir tipe degisli bolmalydyr.
Prosedura funksiyadan tapawutlanyp, birden kop-
birnédge netijini dolandyryp, ki yagdaylarda bolsa, hi¢-hili
netijini dolandyrman hem biler. Meselem:
PROGRAM AG;
ESES CRT,
VAR I: BYTE;
PROCEDURE LINIA (N: INTEGER);
VAR
I: INTEGER,
BEGIN
CLRSCR,;
FORJ=1TO N DO
WRITE( ‘-°) END;
BEGIN
FOR I1:=1TO 6 DO
BEGIN LINIA (1); WRITELN; END
END.
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Gorniisi yaly, bu yerde her gezek bolek programma
yiizlenilende yzyna netijd dolanylmayarda, dine kébir
operatorlaryn toplumy yerine yetirilydr. Programmada
WRITELN operatory her gezek téze setire gegmek ii¢in hyzmat
edyar.

Funksiyada we prosedurada formal parametrleri
islendik tertipde yerlesdirmek miimkin.Bdlek programma
yiizlenilen mahalynda formal parametrler néhili tertipde
yerlesdirilen bolsa, olaryi i¢ yiliziinddki bahalary hem sol
tertipde yerlesdirilen bolmaly.

Prosedurada formal parametrlerin iki gérniigini bir-
birinden tapawutlandyrmak gerek:

1) Baha hokmiinde ulanylyan parametrler;

2) Uytgeyin ululyk hokmiinde ulanylyan parametrler;

Baha hokmiinde ulanylyan parametrler proseduranyil yerine

yetirilmegi li¢in zerur bolan baglangy¢ maglumatlary-
berlenleri kesgitlemek {i¢in hyzmat edyérler.Olar formal

parametrleriil sanawynda:
(ql:t1;q2:t2;...) ya-da (q1,92:t;...)

gornliyazulyar. Bu yerde ql,q2,...-parametrlerinbahalary,
hemiselik, liytgeyéin ya-da afilatma gorniisde berlip bilner.
Uytgeyin ululyk hokmiinde ulanylyan parametrler
adatca prosedura yerine yetirilenden son, alnan netijelere baha
bermek iicin hyzmat edyarler. Proseduradan alynyan
maglumatlar sol {itgeyédn ululyklar arkaly esasy programma
berilyir.Utgeyin ululyk hokmiinde ulanylyan parametrler
formal parametrlerin sanawynda asakdaky gorniisde yazylyar:

(...VAR q1:T1,q2:T2,...,qn: Tn);
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Bu yerde ql, q2....,qn- liytgeyén ululyk hokmiinde
ulanylyan parametrlerin atlary; T1, T2,...,Tn- degislilikde
olaryn tipleri.

Programmanyn teksti yerine yetirilydn koda yokardan
asaga yzly yzyna gecirilyér. Sunlukda iitgeyan ululyklar, tipler,
hemiselikler we bolek programmalar operatorlarda we
anlatmalarda entik ulanylmanka beyan edilmelidir. Eger seyle
edilmese, onda kompilyator degisli atlary nédbelli diyip habar
berer. Bu yagdayda degisli bolek programmany programmanyn
yazgysynda yokaryk gecirmeli bolar.

Yone ki yagdaylarda bir programmada beyleki bir
entek yglan edilmedik bolek programmany cagyrmaly bolyar.
Onun ligin sol ¢agyryljak bolek programmanyin s6z bagycynyn
yzyndan FORWARD-kémekgi soziini yazmaly. Ol bolek
programmanyi gowresini bolsa ol yerde yazmak hokman
daldir.

Son ol komekgi programmanyn goéwresini esasy
programmanyti islendik yerinde kesgitlemek bolyar. Ofiinden
kesgitlenen komek¢i programmanyn kesgitlenyian wagty onuil
sOzbasysynda parametrler gorkezilmese hem bolyar. Eger ol
parametrler komekci programma kesgitlenydn wagty beyan
edilyén bolsa, onda olaryn yazylys tertibi we gorniisi edil
ontinden kesgitlenen yerindéki (FORWARD) yaly
bolmalydyr.Bu yagdayy asakdaky mysalyn tisti bilen
diistindiirmek miimkin:

PROGRAM A5;

VAR X,Y: real;

PROCEDURE P1(A:REAL); FORWARD;
PROCEDURE P2(B:REAL);

BEGIN

P1(X)

END;
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PROCEDURE P1;
BEGIN
P2(Y)
END;
BEGIN
P2(X);
P1(Y);

END.

Oniinden beyan etmegi ulanyp asakdaky yaly
halkalayyn ¢cagyrmagy hem gurnamak miimkindir.
Procedure a(y:TypeXY); Forward,

Procedure b(X:TypeXY);
Begin

a(p); { b prosedura a prosedurany cagyryar}
end;

Procedure a;

Begin

b(q); { yone a proseduranyn 6zi hem b-ni ¢cagyryar}
end,;

Komekei programanyn i¢inde beyan edilen iiytgeyéan
ululyklara lokal tiytgeyén ululyklar, esasy programmanyn
0ziinde beyan edilen tiytgeyin ululyklara bolsa global iliytgeyéin
ululyklar diyilyér. Lokal we global diisiinjeleri iiytgeyan
ululygyn hereket edyin yaylasyny gorkezyirler.

§3. Rekursiyanyn ulanylysy

TURBO-PASCAL algoritmik dilinde bir komekgi
programmanyi i¢inde yene-de sol komek¢i programmanyn
Oziine yiizlenmige rugsat edilyar. Komekei programma
yiizlenmekligiii bu gorniisine rekursiw yiizlenme diyilyér.
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Koplen¢ metematiki formulalary rekursiya gorniisde yazyp
bolyar. Meselem :

1, eger n=0 bolsa
XN =
X2, eger n>0 bolsa.
Ya-da
1, eger n=0 bolsa,
NI = N (N?)!, eger n>0 bolsa we s. m.

Mysal 1.

Rekursiw yiizlenméni ulanyp k!-y hasplamak ii¢cin
komekei programma diizmelili. FUNCTION FAKTOR ( K:
INTEGER ): INTEGER;

BEGIN.

IF K=1 THEN FAKTOR:=1 ELSE
FAKTOR:=FAKTOR ( K-1) *K END;
Programmanyn islendik yerinde n! hasaplamak tigin

nfaktor:= fakt (n);
operatory yazmak yeterlikdir.

§4. Komekgi programmalary ulanmaklyga degisli
mysallary ¢ozmek

Yokarda bellenilip gegilisi yaly programmada
funksiyalary ulanmak programmanyi algoritmindéki kabir
bolek meseleleri ayratynlykda ¢6zmége, olary funksiyalar we
proseduralar gorniisinde kesgitlemége, programmanyn
operatorlar boliiminde bolsa olara yiizlenmédge miimkingilik
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beryér. Netijede programmanyn esasy algoritmi has diigniikli
bolup galyar.

Mysal 1. n natural san berlen. n-e ¢enli yonekey sanlary
cap etmeli.

Coziilisi.

Uses crt;

Var

n,i:integer;

Function Barla(m:integer):Boolean;

Var

b:boolean;

I,k:integer;

begin

b:=true;

for i:=2 to m-1 do

if m mod i =0 then b:=False;

barla:=b;

end;

begin

Begin

clrscr;

write(‘n=");

fori:=1tondo

if barla(i) then write(i,” °);

end.

Mysal 2. Sh x=e*-e*/2 prosedurany ulanyp z= Sh?a+ Sh(a-
b)/Sha+SQR(a%-b?)
hasaplamak {i¢in programma diizmelili.
Coziilisi.
PROGRAM PROSEDUR,;
USES CRT;
VAR AB, Z,T1, T2, T3:REAL;
PROSEDURE SH (X: REAL; VAR R: REAL
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BEGIN
R:= (EXP(X) — EXP(-X))/2.0

END;

BEGIN CLRSCR,;

WRITE(‘A we B bahasyny giriz °);
READ (A, B);
SH (A, T1);
SH (A-B,T2);
SH(A*A-B*B,T3);
Z:=(T1*T1+T2)/(T1+SQRT(T3));
WRITE(‘Z=",Z:12:4);

END.

Eger prosedurada we bas programmada sol bir atly
parametrler ulanylyan bolsalar, onda prosedura yglan
edilende formal parametrleri gorkezmek hokman dal.

Mysal 3. Goy tekizlikde N-sany nokat dzlerinii géniiburgly
koordinatalary bilen berlen bollsun:
(Xi,Y1),Xi>0, i=1, N

Bu nokatlaryn polyar koordinatalaryny kesgitlemegi
parametrsiz gérniisde yazmaly:

R=(x*+y?);

Tg(f) =y/x;

F=arctg(y/x).

Coazliisi.

PROGRAM POLKORD;
USES CRT;

VAR X,Y,R,F:REAL;

PROCEDURE POLAR;

BEGIN
R:=SQRT(SQR(X)+SQR(Y));
F:=ARCTAN(Y/X);
END;
BEGIN
CLRSCR; WRITELN(‘N="); READ(N);
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FOR I:=1 TO N DO BEGIN
WRITELN(‘X,Y bahasyny giriz’);
READ(x,y); POLYAR;
WRITELN(‘R=",R:8:3,” F=", F:8:3);
END;
END.
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IKINJI BOLUM

PROGRAMMALASDYRMAKDA MASSIWLERIN
ULANYLYSY

§5. Matrissalaryn iistiindéiki amallar

Matrissalar iki 6l¢egli massiwlerdir. Iki 6lgegli
massiwin her bir elementinin iki sany indeksi bolyar. Iki
Olgegli massiw beyan edilende her bir indeksin iiytgeyis
aralygy ayratynlykda gorkezilyér.

Mysal {i¢in,

Var
a:array[1..100,1..100] of real;

Massiwin elementleri bilen islenilende kopleng yiize
cykaymagy miimkiin bolan yazgylara seredeliii. Onun {i¢in ilki
1 sany massiw we 3 sany komekgi iiytgeyan ululyk girizelin:

VAR
Y : ARRAY[1..15,1..20] OF INTEGER,;
1,J,K: INTEGER;

1) Y iki 6l¢egli massiwi nullamak:

FOR I:=1TO 15 DO

FOR J:=1 TO 20 DO Y[I,J]:=0;
2) Massiwin elementlerini girizmek:
TURBO-PASCAL algoritmik dilinde massiwinl dhli
elementlerini birbada girizip ya-da ¢apa ¢ykarmaly bolyar.
Kompyuter-de koplen¢ massiwinl elementlerini klawiaturadan
girizilydr. Meselem:

FOR I:=1TO 15 DO

FOR J:=1 TO 20 DO READLN(Y[IJ)];
Bu yerde Y iki 6l¢egli massiwii elementlerine baha girizilyér;
READLN operatorynyn ulanylyanlygy sebépli her setirden bir
baha girizilyar.
3) Massiwin elementlerini ¢apa ¢ykarmak:
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Massiwin elementlerinin bahalaryny ¢apa ¢ykarmak hem edil
yokardaka menzeslikde amala asrylyar: dine READ, READLN
operatorlarynyn ornuna WRITE, WRITELN operatorlary
ulanylyar. Meselem:

FOR I:=1 TO 15 DO

FOR J:=1 TO 20 DO WRITELN(Y[ILJ)];
Bu yagdayda her setirde bir baha ¢ap edilyar. Matrisany
setirme-setir ¢ap etmek ii¢in, programmany asakdaky yaly
ozgertmeli:

FOR I:=1 TO 15 DO

BEGIN WRITELN;

FOR J:=1 TO 20 DO WRITELN(YI,J]);

END;

Ka yagdaylarda massiwiil elementlerinin arasyndan
haysy hem bolsa bir serti kanagatlandyryanlaryny gozlemeli
bolyar. Mysal tigin, goy A(4X5) goniibur¢ly matrisa berlen
bolsun. Bu matrisanyn polozitel elementlerinifi jemini
hasaplamagyn programmasyny diizmelili:

PROGRAM JEMI;
USES CRT;
CONST
IMAX=4; JIMAX=5;
TYPE
MATR=ARRAY[1..IMAX,1..JMAX] OF REAL,;

VAR

A MATR; JEM : REAL;
1,0 : INTEGER;

BEGIN

CLRSCR;
JEM:=0;
FORI:=1TO | MAX DO
FORJ:=1TOJ MAX DO
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BEGIN
READLN(A[IJ]);
IF A[1,J]>0 THEN JEM:=JEM+A[1,J];
END;
WRITE(‘*JEM=",JEM:8:3);
END.
Matrissalary gosmak we ayyrmak elementme-element
amala agyrylyar.
Asakdaky programmalarda berlen n*m 6l¢egli matrissalar
girizilydr we degislilikde olaryn jemi hem-de tapawudy
tapylyar.

Program matrissalaryn_jemi;
const
n=10; m=5;
Var
a,b,c:array[1..n, 1..m] of real;
i,j:integer;
Begin
writeln(n,”*’,m,* 6l¢egli A matrissany girizin’);
fori:=1tondo
for j:=1 to m do read(a[i,j]);
writeln(n,”*’,m,* 6lcegli B matrissany girizin’);
fori:=1tondo
for j:=1 to m do read(b[i,j]);
fori:=1tondo
for j:=1 to m do c[i,j]:=a[i,j]+b[i,j];
writeln(‘A we B matrissalaryn jemi’);
for i:=1 to n do begin writeln;
for j:=1 to m do write(c[i,j]:4:1);
end;
end.

Program matrissalaryn_tapawudy;
const
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n=10; m=5;
Var
a,b,c:array[1..n, 1..m] of real;
I,j:integer;
Begin
writeln(n,”*’,m,* 6l¢egli A matrissany girizin’);
fori:=1tondo
for j:=1 to m do read(a[i,j]);
writeln(n,”*’,m,* 6lgegli B matrissany girizin’);
fori:=1tondo
for j:=1 to m do read(b[i,j]);
fori:=1tondo
for j:=1 to m do c[i,j]:=a[i,j]-b[i,j];
writeln(‘A we B matrissalarynl jemi’);
for i:=1 to n do begin writeln;
for j:=1to m do write(c[i,j]:4:1);
end;
end.

Matrissany sana kopeltmek ti¢in onun &hli elementlerini
sol sana kopeltmek yeterlikdir. Asakdaky programmalarda
berlen n*m 6lgegli A matrissa we k san girizilydr hem-de A
matrissanyn k sana kopeltmek hasyly tapylyar.

Program matrissany sana_ kopeltmek;
const

n=10; m=5;

Var

a,b:array[1..n, 1..m] of real;

i,j:integer;

k:real;

Begin

write(‘k sany girizin’); read(k);
writeln(n,”*’,;m,‘ 0lcegli A matrissany girizin’);
fori:=1tondo

for j:=1 to m do read(a[i,j]);
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fori:=1tondo
for j:=1 to m do b[i,j]:=k*a[i,j];
writeln(‘A matrissanyn ’, k, ¢ sana kopeltmek hasyly’);
for i:=1 to n do begin writeln;
for j:=1 to m do write(b[i,j]:4:1);
end,
end.

Matrissalar kopeldilende birinji matrissanyn
stitiinlerinifl sany ikinji matrissanyn setirlerinifi sanyna deni
bolmagy zerurdyr. Birinji A matrissanyn i-nji setirinin
elementleri ikinji B matrissanyn degisli j-nji siitiininin degisli
elementlerine kopeldilyar we alnan kopeltmek hasyllaryn jemi
tapylyar. Alnan jem téze alynyan C matrissanyn i-nji setirinifi
we j-nji siitiinininl kesisyén yerinde yazylyar. Matrissalaryn
kopeltmek hasylyny hasaplamagyn programmasy asakdaky
gorniisde bolyar(yonekeylik licin A we B matrissalar 3x3
Olcegli diyip hasap edilyir):

{Matrissalaryn kopeltmek hasyly}
uses crt;
const n=3;
Var
a,b,c:array[1..n,1..n] of integer;
i1,j1,i,j:integer;
begin
clrscr;
writeln('A(3x3 matrisany girizin)’);
fori:=1tondo
for j:=1tondo
read(afi j]);
writeln('B(3x3 matrisany girizin)');
foriz==1tondo
forj:=1tondo
read(bfi,j]);
writeln('C matrissa *);
foriz==1tondo
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forj:=1tondo

foril:=1tondo clij]:=c[i,j]+a[i,il]*b[il,j];
for i:=1to n do begin writeln;

forj:=1tondo

write(c[i,j],"");

end;

readkey;
end.

§6. Cyzykly deiillemeler sistemasyny ¢6zmekde ulanylyan
Gausyi usuluny programmalasdyrmak.

Matematikadan belli bolan Gausyn yzygider yok etmek
usulynyn Paskal dilindéki programmasy asakdaky gorniisde
bolyar:

Uses crt;
const R=10; R1=11;
Var
a:array[1..R,1..R1] of real; {Koeffisiyentlerden
duzulen matrissa}
x:array[1..R] of real;
maxabs, v:real;
i,J,1,k,n:integer;
BEGIN clrscr;
write('Sistemadaky denlemelerin sanyny girizin! ");read(n);
write('Sistemadaky denlemelerin koeffisientlerini
we’);
writeln(’ azat clenleri setirler boyunca girizin’);
fori:=1tondo
for j:=1 to n+1 do read(a[i,j]);
fori:=1tondo
begin maxabs:=abs(a[i,j]); k:=i;
for I:=i+1 ton do
if abs(a[l,i])>maxabs then
begin maxabs:=abs(a][l,i]);
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k:=l; end;
if k<>i then
for j:=i to n+1 do
begin v:=a[ij]; a[i,jl:=a[k,j];
a[k,jl:=v; end;
v:=a[i,i];
for j:=i to n+1 do a[i,j]:=a[i,j]/v;
for I:=i+1 to n do
begin v:=a[l,i];
for j:=i+1 to n+1 do
a[ljl:=a[l,jl-ali,j]*v;
end; end;
x[n]:=a[n,n+1];
for i:=n-1 downto 1 do
begin x[i]:=a[i,n+1];
forj:=i+1ltondo

x[i]:=x[i]-a[1,j)]*x[];

end;

for i:=1 to n do writeIn('x[,i,1=",x[1]:5:2);
readkey;

end.

Bu programmanyn kdmegi bilen asakdaky denlemeler
sistemasyny ¢ozmeli:

2X1 -4X2 +4X3 = 6,

-5X1 +12X2 -14x3 =-35,

6X1 -7X2 +5x3 = 10.

Jogap x1=11, x»=18, x3=14.

§7. Kesgitleyjileri hasaplamagyn programmasyny diizmek.
Kesgitleyjileri hasaplamakda Gausyn yzygider yok etmek
usulyny ulanyp ol kesgitleyjini elementar 6zgertmelerin

komegi bilen ligburcly gorniise getiryéris. Soiira bolsa alnan

26



oo o

hasylyny tapyarys.
Islendik tertipli kesgitleyjini hasaplamagyi
programmasy asakdaky gorniisde bolyar:
Uses crt;
const R=10; R1=11;
Var a:array[1..R,1..R1] of real; {Koeffisiyentlerden
duzulen matrissa}
x:array[1..R] of real;
S,maxabs, v:real,
i,J,1,k,n:integer;
BEGIN clrscr;
s:=1;
write('Kesgitleyjinin olcegini girizin! ");read(n);
write('Kesgitleyjinin elementlerini’);
writeln(' setirler boyunca girizin');
fori:=1tondo
for j:=1 to n do read(a[i,j]);
fori:=1tondo
begin maxabs:=abs(a[i,j]); k:=i;
for I:=i+1 to n do
if abs(a[l,i])>maxabs then
begin maxabs:=abs(a[l,i]);

k:=l; end;
if k<>i then
for j:=i ton do
begin v:=a[ij]; a[i,jl:=a[kj];
a[k,jl:=v; end;

v:=a[i,i]; s:=s*v;
for j:=i to n do a[i,j]:=a[i,j]/v;
for I:=i+1 to n do
begin v:=a[l,i];
for j:=i+1tondo
a[ljl:=a[l jl-a[i,j]*v;
end; end; writeIn('S=',S); readkey; end.
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Bellik:

Bu programmanyn dogry islemegi ii¢cin berlen kesgitleyjiden
alynmagy miimkin bolmaly déldir. Eger tersine bolsa, onda
programma yerine yetirilydn wagtynda nula bolmek alynar we
programma islemegini bes eder.

§8. Ters matrissany hasaplamagyn programmasyny
diizmek.

Y okary matematikadan belli bolsy yaly berlen kwadrat
A matrissanyn esasy kesgitleyjisi nuldan tapawutly bolan
yagdayynda onuii ters Al matrissasyny tapmak miimkin. A
matrissanyn ters matrissasy

A-A=E (1)

denlikden tapylyar, bu yerde E birlik matrissadyr. (1) matrissa
defligi gineldilip yazylanda n? sany nibellili n? sany ¢yzykly
denllemeden ybarat bolan deiilemeler sistemasy alynyar. Sol
sistemada A matrissanyf elementleri nibelli ululyklar bolar.

Asakdaky programma 2 6lgegli kwadrat matrissanyi
ters matrissasyny tapmaga miimkingilik beryar:
Program tersmatrissaz;
Uses crt;
Var a,b:array[1..2,1..2] of real;
i,j:integer;
e,freal;
Begin clrscr;
writeln('Berlen A(2*2) matrissanyn elementlerini girizin!’);
fori:=1to 2 do
for j:=1 to 2 do read(a[i,j]);
e:=a[2,1]*a[1,2]; f:i=a[l,1]; e:=a[2,2]*f-e;
a[1,1]:=a[2,2]/e;
a[2,2]:=fle; a[2,1]:=-a[2,1]/e; a[l1,2]:=-a[1,2]/e;
writeln("Ters matrissa’);
for i:=1 to 2 do begin writeln;
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for j:=1to 2 do write(a]i,j]:4:0);
end,;

readkey;

end.

§9. Massiwleri tertiplemekdiki ulanylyan yonekeyje
usullar.

Bizin her birimiz rusga-tiirkmence ya-da inlisgce-rusga
sozliikleri ulanyp gorendiris. Sozliiklerde sozlerin elipbiy
boyunga yerlesdirilmegi ondan gerekli s6ziimizi ¢alt tapmaga
miimkingilik beryér. Eger-de s6zliikdéki sozler elipbiy
boyunga tertiplesdirilmén yerlesdirilen bolsa, onda sozliikden
peydalanmak gaty kynlasardy we kdp wagtymyzy alardy.
Bagga bir mysal: Asgabat sdherindéki telefonlar barada
maglumat beryan kitap. Bu kitapda maglumatlar miisderilerin
telefon nomerleri ya-da miigderilerini familiyalary boyunca
yerlesdirilyar. Bu mysallardan gérniisi yaly durmusda
maglumatlary tertiplesdirip goymaklyga degisli zerurlyk
bardyr. Biz bu temada san ululyklary tertiplesdirmek
meselesine serederis, yone sozleri tertiplesdirmek meselesi
hem bizin seredyin meselelerimize menizes ¢oziilyér. Sebibi
simwollary defiesdirmegi olarynl kodlaryny denesdirmeklige
syrykdyryp bolyar. Sanlary tertiplesdirmek diyip olary artyan
ya-da kemelyédn tertipde yerlesdirmeklige diisiineris.

Maglumatlary tertiplesdirmegin usullary iki topara
boliinyér: icki we dasky. I¢ki usullarda operatiw husdaky
maglumatlar tertiplesdirilyar, dagky usullarda bolsa fayllardaky
yerlesen maglumatlar tertiplesdirilyér. Biz tertiplesdirmegin
icki usullaryna seredip geceris.

Diiwmejik usuly

Massiwleri tertiplesdirmegin kop sanly algoritmleri bardyr.

Diiwmejik usulynda massiwiii birinji elementinden baslap i1l
soiiky elementine c¢enli yzygider gonisy elementler
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deniesdirilydr. Eger nobatdaky denesdirmediki iki element
tertiplesdirilmedik bolsa, onda olaryn orny ¢alyyrylyar.
Netijede in uly(kici) element il sofiky orna barar. Seyle
deniesdirmekligi jemi n-1 gezek gaytalamaly. Netijede massiw
tertipleser.
Diiwmejik usulynyi programmasy asakdaky yaly
bolyar:
{Diiwmejik usuly}
Uses crt;
Var
a:array[1..20] of integer;
c,i,j:integer;
begin
clrscr;
randomize;
for i:=1 to 20 do read(a[i]);
writeln('Berlen massiw’);
for i:=1 to 20 do write(a[i]," ";
readkey;
fori:=1to 19 do
for j:=1to 19 do
if a[j]>a[j+1] then begin

c:=afjl;
aljl:=afj+1];

a[j+1]:=c; end;
writeln;

writeln(‘Tertipleshdirilen massiw');
for i:=1 to 20 do write(a[i],"");
readkey;

end.

Uly elementler usuly

Bu usulda ilki birinji elementden baslap massiwin
elementleriniil arasynda i1l kigisi tapylyar. Ol elementini yeri
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birinji element bilen ¢algyrylyar. Son ikinji elemntden baglap
yokarky is gaytalanyar. Netijede n-1 gezekden sont massiw
tertipleser. Uly elementler usulynyii programmasy asakdaky
gorniisdedir:

Uses crt;

Var

a:array[1..20] of integer;

min,imin,i,j:integer;

begin

clrscr;

randomize;

for i:=1 to 20 do a[i]:=random(90)+10;

writeln('Berlen massiw');

for i:=1 to 20 do write(a[i]," ";

readkey;

fori:=1to 19 do begin min:=a[i];imin:=i;

for j:=i+1 to 20 do

if a[jJ<min then begin min:=a[j];imin:=j;end;

a[imin]:=a[i];

a[i]:=min; end; writeln;

writeln(‘Tertipleshdirilen massiw');

for i:=1 to 20 do write(a[i]," ");

readkey;

end.

Gosmak bilen tertiplesdirmek

Tertiplemegini bu usulynda elementlerinn yzygiderligi iki
topara boliinyér: 1-nji boliim tertiplesdirilen bolim; 2-nji
boliim enték tertiplesdirilmedik bolim. Ilki bagda 1-nji topara
dine massiwin birinji elementi giryar. Son 2-nji topardan 1-nji
topara elementler yzly-yzyna gegcirilip baslanyar. 1-nji topara
gecirilydn her bir element 6z durmaly yerine goyulyar.
Netijede 1-nji topar elmydama tertiplesen yagdayda bolyar. 2-
nji topardaky in soiiky element 1-nji topara gosulmagy bilen
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algoritm tamamlanyar. Tertiplesdirmegin bu usuly kart
oynunda oyungynyn elindéki kartlary tertiplesdirsine menzes
amala agyrylyar.
Bu usulyi programmasy asakdaky gdérniisde bolyar.
Uses crt;
Label 1;
Var
a:array[1..100] of integer;
n,c,i,j,k,tiinteger;
Begin
clrscr;
randomize;
writeln('/A massiwin elementlerinin sanyny giriz'); read(n);
for i:=1 to n do a[i]:=random(100);
writeln;
for i:=1to n do write(a[i]," "); writeln(" Berlen massiw');
writeln;
fori:=2tondo
begin
c:=a[i]; k:=1,
forj:=1toi-1do
if c>a[j] then k:=k+1 else goto 1;
1:
for t:=i downto k do
a[t]:=a[t-1];
a[k]:=c;
for t:=1 to n do write(a[t]," "); write(" ',i-1,"-nji adim ");
writeln;
end;
writeln;
writeln('‘Alnan massiw');
for i:=1 to n do write(a[i]," );
readkey;
end.
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Calt tertiplemek usuly

1962-nji yylda Calz Hoar tarapyndan massiwleri
tertiplesdirmegin asakdaky algoritmi teklip edildi we ol
massiwleri calt tertiplemegin usuly diyip atlandyryldy:

1. Massiwi girizmeli;

2. Massiwin bir elementini saylap almaly(ortasyndan
ya-da bagsga hili) we massiwi iki bolege bolmeli. Sol bahadan
kici elementleri birinji bolege, ulylary bolsa ikinji bolege
gecirmeli.

3. Her bir bolek iicin, alnan bdlekde birden kop element
bar bolsa, ikinji 4dimi gaytalamaly.

4. Alnan massiwi ¢ap etmeli.

Calt tertiplemek usulynyn programmasy asakda
getirilyar:

Uses crt;
Type
AT=array[1..100] of integer;
VAr
a:AT,;
n,i:integer;
procedure exchange(var a,b:integer);
var c:integer,;
begin
c:=3;
a:=b;
b:=c;
end;
procedure QuickSort(Var a:at; first,last:integer);
Var
v.integer;
left,right:integer;
begin
left :=first;
right:=last;
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v:=a[(left+right) div 2];
while left<=right do begin
while a[left]<v do inc(left);
while a[right]>v do dec(right);
if left<= right then begin
exchange(a[left],a[right]);
inc(left); dec(right);end,;
end;
{left>right}
if first<right then
quickSort(a,first,right);
if left<last then
quickSort(a,left,last);
end;
begin
clrscr;
write('n="); read(n);
randomize;
for i:=1 to n do a[i]:=random(100);
writeln('Berlen massiw’);
for i:=1 to n do write(a[i]," ");
QuickSort(a,1,n);
writeln;
writeln('Tertiplesdirilen massiw');
for i:=1 to n do write(a[i]," ");
readkey;
end.
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UCUNJI BOLUM

MATEMATIKI MESELELERI
PROGRAMMALASDYRMAK

§10. Deinilemeleri ¢c6zmegin yakynlasan usullary

Y okary matematikadan belli bolsy yaly &hli gorniisli
denlemeleri takyk ¢ozmek tigin umumy usul ya-da formula
yokdur. Sol sebépli denilemeleri ¢cozmegin yakynlagan usullary
ulanylyar. Olaryn kédbirine seredip gecelin.

Iterasiya usuly
Goy
f(x)=0 (1)
denilleménin kokiinin yakynlasan bahasyny tapmak talap
edilyén bolsun. (1) defilemédni
x=p(x) (2)
gornligde yazmak miimkin bolsun, bu yerde @(x) funksiyasy
berlen [a,b] aralykda differensirlenyin we sol aralykda | @(X)|
<1 bolsun. Iterasiyalar usuly bilen kokiin yakynlasan
bahasyny tapmak {i¢in berlen [a,b] aralykdan kokiin baslangyg
Xo bahasy alynyar. Yakynlasma
Xn:(p(Xn—l) (3)
formula boyung¢a gurulyar. Hasaplama  |[xn — Xn-1| <€ sert
yerine yetyan¢d dowam etdirilyér, bu yerde € — berlen
takyklyk. Iterasiya usulynyn programmasy asakdaky gorniisde
bolyar:
Uses Crt;
Var
x0,x1.x,eps:real;
Function F(x:Real):Real;
begin
F:=x*x*X-3*X-5
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end;
Begin
clrscr;
write(‘x0=");
read(x0);
Write(‘Takyklyk=");
Read(eps);
x1=F(x0);
if abs(x1-x0)>eps then
begin x0:=x1; x1=F(x0); end;
x=x1;
writeln(‘x=",x);
end.
Kesimi yarpa bolmek usuly

Goy bize gorniisli defileme berlen bolsun, sol yerde
f(x) — berlen [a,b] aralykda tizniiksiz funksiya bolsun. Goy (1)
deiileménin [a,b] aralykda bir we difle bir yonekey koki bar
bolsun. Kesimi yarpa bolmek usuly asakdaky teorema
esaslanyar:

Eger [a,b] aralykda (1) deiileménin bir koki bar bolsa, onda
f(a)*f(b)<0  (2)

sert yerine yeter, hususanda, f(a)*f(b)<0 sert yerine yetyin

bolsa, onda (1) defileménin koki [a,b] aralygyn icinde, a eger-

de f(a)*f(b)=0 bolsa, onda denileménin koki [a,b] kesimini

uclarynda yerlesyér.

Eger kok [a,b] aralygyn i¢inde yatyan bolsa, onda
c=(at+b)/2 nokat ([a,b] kesimii ortasy) tapylyar. Sofira f(c)=0
sert barlanylyar. Eger ol yerine yetyén bolsa, onda x=c baha
denileménin koki bolyar, a eger f(c)=0 sert yerine yetmeyian
bolsa, onda f(a)*f(c)< 0 sert barlanylyar. Eger bu sert yerine
yetyin bolsa, onda gozlenilyin kok [a,c] aralykda, tersine bolsa
kok [c,b] aralykda yatyar. Sol alynan aralyklar [a,b] aralyk
deregine alynyar. Sonl yenede yokardaky isler gaytalanyar.
Gaytalamak gozlenilyan kok takyk tapylanda ya-da |b-a|<eps
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sert yerine yetydn¢d dowam edilyér. Bu yerde eps berlen
takyklyk.
Mysal. x3+3x-5=0 defileméniii [1,2] aralykda yatyan kokiini
tapmagyn programmasyny diizmeli.
Meseldni ¢6zmegin algoritmi asakdaky gorniisde
bolyar:
Uses Crt;
Label 1,2;
Var
X,a,b,c.eps:real;
Function F(x:Real):Real,
begin
F:=x*x*x-3*X-5
end;
Begin
clrscr;
write(‘a,b=");
read(a,b); {a=1,b=2 berilmeli}
Write(‘Takyklyk=");
Read(eps);
if abs(f(a))<=1E-10 then
begin x:=a; goto 2; end
else if abs(f(b))<=1E-10 then
begin x=Db; goto 2; end;
1: c=(a+b)/2;
if abs(f(c))<=1E-10 then begin x:=c; goto 2; end,
if F(a)*F(c)<0 then b:=c else a:=c;
if abs(b-a)<= eps then x:=(a+b)/2 else goto 1;
2: writeln(‘x=",x); end.
Hordalar usuly

Bu usulda f(x)=0 denleménin yeke tdk bir kokiini 6ziinde

saklayan [a,b] kesim tapylyar. Goy sol aralykda f(x) tizniiksiz
funksiya bolsun. y=f(x) funksiyanyn grafiginini u¢lary bolan
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A(a, f(a)) we B(b,f(b)) nokatlaryn {istlinden horda gegiryéris.
Ol hordanyn deflemesi
x—a y-f(a)
b-a f(b)-f(a)
oky bilen kesisme nokadyny C bilen belgilélin. C nokadyn
koordinatalary

gorniisde bolyar. Bu hordanyn ox

X :a-(b-a)& (3)
f(b) - f(a)

we y=0 bolar. Berlen [a,b] aralygyn deregine [a,c] ya-da
[c,b] kesimlerin biri alynyar. Has takygy, eger gozlenilyén kok
[a,c] kesimde yatyan bolsa, onda [a,b] kesimin deregine [a,C]
kesimi almaly(b:=c;) , bolmasa [c,b] kesimi almaly(a:=c;). Bu
gaytalamak prosesi gdzlenilydn kokin bahasyna berlen
takyklykda yakynlagylyanga dowam etdirilydr. Kdpleng halatda
hordalar usuly galtagyanlar usuly bilen utgasdyrylyp ulanylyar.

Galtasyanlar usuly

Bu usul bilen f(x)=0 deiileme ¢oziilende ilkibasda
deiileménin yeke ték bir kokiini 6zlinde saklayan [a,b] kesim
tapylyar. Eger [a,b] kesimde f(x) funksiya 6syidn bolsa we onun
grafigi giibergekligi agaklygyna yiizlenen (yagny f'(x)>0, f
"(x)>0) bolsa, onda grafigin soiiky nokady bolan (b, f(b))
nokatdan y=f(x) funksiyanyn grafigine galtasyan ¢yzyk
gecirilydr we onun ox oky bilen kesisme nokady tapylyar. Ol
nokadyn absissasy

x=b — b/f(b) (4)
formula boyunga tapylyar. Eger [a,b] kesimde f(x) funksiya
kemelyén bolsa we onun grafigi glibercekligi asaklygyna
yiizlenen (yagny ' (x)<O, f ""(x)>0) bolsa, onda galtasyan
grafigin basky (a, f(a)) nokadyndan gecirilyar we (4) formula
derek

x=a—a/f(a) (5)
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formula alynyar. Denilemeleri ¢c6zmegin galtagyanlar usuly
hordalar usuly bilen utgasdyrylyp ulanylyar. Has takygy
deiileménin kokiine ¢ep tarapdan bir usul, beyleki tarapdan
bolsa beyleki usul bilen yakynlagylyar.
Asakda berlen f(x) denilleminin yeke tik kokiini tapmak

licin programma getirilyar.

Uses crt;

label 1,2;

Var

X,a,b,eps:real;

n:integer;

T }

Function F(x:real):real; {f(x)-Berlen denlemanin chep tarapy}
Begin

fi=x*x-1;

end;

o }

Function F1(x:real):real; {f(x) -in onumi}

Begin

fl:=2*x;

end;

o }
Function galtashyan(a:real):real;

Begin

galtashyan:=a-a/f1(a);

end;

oo }
Function Horda(a,b:real):real;

Begin

Horda:=a-(b-a)*f(a)/(f(b)-f(a));

end,

o }
Begin

clrscr;

writeln('a,b,eps, Yagday =');read(a,b,eps,n);
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1: if abs(f(a))<0.00000000001 then begin x:=a; goto 2; end;

if abs(f(b))<0.00000000001 then begin x:=b; goto 2; end;

if n=1 then begin a:=horda(a,b);

b:=galtashyan(b); end else begin b:=horda(a,b);
a:=galtashyan(a);end;

if abs(b-a) <eps then begin x:=(a+b)/2; goto 2;end Else goto 1;
2:write("x=",x);

end.

§11. Kesgitli integraly hasaplamak

Kesgitli integralyn takyk bahasyny tapmak ii¢in
Nyuton-Leybnisifi formulasy ulanylyar. Bu formulany ulanmak
iicin integral asagyndaky funksiyanyi asyl funksiyasyny
tapmak gerek bolyar. Emma kabir funksiyalar ii¢in asyl
funksiyany tapmak ordn kyn, kibir yagdaylarda bolsa
diiyblinden miimkin déldir. Sol sebépli kesgitli integrallary
tapmak iicin yakynlasan usullar ulanylyar. Biz sol usullaryn
kébirine garap geceris we degisli programmalary diizeris.

Goniiburcluklar usuly

Goniburgluklar usulynda agakdaky formula ulanylyar:

b

If(x)dx ~h(f@)+ f(x)+ f(x)+...+ f(x, ),

a

buyerde n- berlen [a,b] aralygy boleklere bolmegin
sany, h=(b-a)/n, xi=ath; Xi=Xi.1+h, i=2,..., n-1.Buusuly
programmirlédnimizde integralyn bahasyny berlen [a,b] aralygy
n we 2*n boleklere boliip iki usul bilen hasaplayarys. Eger olyn
bahalarynyn bir-birinden tapawudy berlen ¢ takyklykdan kigi
bolsa, onda hasaplama tamamlanyar we integralyil 2*n —e
degisli bahasy jogap hokmiinde alynyar, bolmasa n —iil yerine
2*n alynyar we yokarky proses gaytalanyar.
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Goniburgluklar usulynyi programmasy
b
J. (sin x + x?)dx integralyi mysalynda asakdaky gérniisde
a

bolyar:

Uses Crt;

Var

a,b,5,S1,h,eps:real;

n,i:Integer;

Function F(x:real):Real;

begin

f:=sin(x)+sqr(x)

end;

Begin

ClrScr;

Write(‘a,b,eps=");

Read(a,b,eps);

1: S:=0;

n:=100;

h:=(b-a)/n;

for i:=1to n do S:=S+f(a+(i-1)*h);

S:=S*h;

S1:=0;

n:=2*n;

h:=(b-a)/n;

for i:=1 to n do S1:=S1+f(a+(i-1)*h);

S1:=S1*h;

If abs(S-S1)<=eps then

writeln(‘Integral=",S1)

else
begin
n:=n*2;
goto 1;
end;

end.
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Trapesiya usuly

Trapesiyalar usulynda asakdaky formula ulanylyar:

If(X)dXz h((f(a)+ f(b))/2+ F(x)+ F(X,)+...+ F(X, 1)),

bu yerde n- berlen [a,b] aralygy boéleklere bolmegin
sany, h=(b-a)/n, xi=ath; xi=xi1th,i=2,..., n-1.Buusuly
programmirlédnimizde integralyn bahasyny berlen [a,b] aralygy
n we 2*n boleklere boliip iki usul bilen hasaplayarys. Eger olyn
bahalarynyn bir-birinden tapawudy berlen ¢ takyklykdan kigi
bolsa, onda hasaplama tamamlanyar we integralyii 2*n —e
degisli bahasy jogap hokmiinde alynyar, bolmasa n —in yerine
2*n alynyar we yokarky proses gaytalanyar.

b

Trapesiyalar usulynyi programmasy I(Sin 2x+x )dx
integralynl mysalynda asakdaky goérniisde bolyar:
Uses Crt;
Var
a,b,S,S1,h,eps:real,
n,i:Integer,;
Function F(x:real):Real;
begin
f:=sqr(sin(x))+x;
end,
Begin
ClrScr,
Write(‘a,b,eps=’);
Read(a,b,eps);
1: S:=(f(a)+f(b))/2;
n:=100;
h:=(b-a)/n;
for i:=1to n-1 do S:=S+f(a+(i-1)*h);
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S:=S*h;
S1:=(f(a)+f(b))/2;
n:=2*n;
h:=(b-a)/n;
for i:=1to n do S1:=S1+f(a+(i-1)*h);
S1:=S1*h;
If abs(S-S1)<=eps then

writeln(‘Integral=",S1)

else begin n:=n*2; goto 1, end;

end.

Simpsonyn usuly

Simpsonyn usulynda agsakdaky formula ulanylyar:

T f(X)dx = h/3(f (@) + f(b)+2(F (%) + F(X;)+ ot T (Xps) +4(F (X,) +

bu yerde n- jiibiit san, berlen [a,b] aralygy boleklere
bolmegin sany, h=(b-a)/n, xi=ath; Xxi=xi1th,i=2,..., n-1.
Bu usuly programmirldanimizde integralyn bahasyny berlen
[a,b] aralygy n we 2*n boleklere boliip iki usul bilen
hasaplayarys. Eger olyi bahalarynyn bir-birinden tapawudy
berlen ¢ takyklykdan kigi bolsa, onda hasaplama tamamlanyar
we integralyn 2*n —e degisli bahasy jogap hokmiinde alynyar,
bolmasa n —in yerine 2*n alynyar we yokarky proses
gaytalanyar.

b
Simpsonyn usulynyn programmasy I(Sin ZX+x )dx

integralynn mysalynda asakdaky gorniisde bolyar:
Uses Crt;

Var

a,b,5,51,h,eps:real;
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n,i:Integer;

Function F(x:real):Real;

begin

f:=sqr(sin(x))+x;

end;

Function IntSim(a,b,n:real):real;

Var i:integer;

S0,S1, S2,S:real;

begin

S0:=f(a)+f(b);

h:=(b-a)/n; S1:=0; S2:=0;

fori:=1ton-1do

if odd(i) then S1:=S1+f(a+i*h) else S2:=S2+f(a+i*h)

IntSim:=h/3*(S0+2*S1+4*S2);

end;

Begin ClrScr;

Write(‘a,b,eps=");

Read(a,b,eps);

n:=100;

1: S:=IntSim(n);

S1:=IntSim(2*n);

If abs(S-S1)<=eps then
writeln(‘Integral=",S1)

else begin n:=n*2; goto 1, end;
end.
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DORDUNJI BOLUM

SENENAMALAR BILEN BALANYSYKLY
MESELELERI PROGRAMMALASDYRMAK

§12. Grigoryan we Yulian kalendarlary barada
umumy maglumatlar

Kalendar baradaky meseleler ¢oziilende hézirki
dowiirde ulanylyan (grigoryan) kalendarynda bizin eramyzyi
1-nji yylynyii Yanwar ayynyi 1-i, hepdanii dusenbe giini
bolyandygy we yyldaky giinlerini sanynyn sol yylyii nomerine
baglydygy ulanylyar. Yylyii nomeri 4-¢ béliinmeyén bolsa ol
vyl gysga yyl(365 giin) bolyar. Yylyi nomerinif 4-e
boliinyanlerinin arasyndan 100-e boliinip 400-€
boliinmeyénleri hem gysga yyl bolyar. Galan yyllar uzyn yyl
bolyar.

Grigoryan kalendary bilen birlikde Yulian kalendary
hem ulanylyar. Yulian kalendary hem baslangyjyny bizii
eramyzyh 1-nji yylynyit Yanwar ayynyi 1-inden alyp gaydyar
we ol giin hepdinii dusenbe giini hasaplanyar. Yéne Yulian
kalendarynda, Grigoryan kalendaryndan tapawutlylykda,
nomeri 4-e boliinyan her bir yyl uzyn bolyar.

Asakdaky programmada yylyil nomeri berilyir. Sol
yylda nége giin bardygy tapylyar.

uses crt;
var

y:integer;
{rmrmr e }
function f(y:integer):boolean;
begin

f:=(y mod 400=0) or ((y mod 4=0) and (y mod 100<>0));
end;




begin

clrscr;

write('y="); read(y);

if f(y) then write(366) else write(365);
readkey;

end.

§13. Baky kalendar programmasy

Giini, ayy we yyly gorkezyin a, b, ¢ natural sanlar
berlen. Sol senénin hepdénin néginji gliniine diisyandigini
tapmaly. Bu mesele "Baky kalendar” diyip atlandyrylyar.

Céoziilisi. Programmada p(y) funksiyany ulanarys. Bu funksiya
logiki tipli funksiya bolup uzyn yyl ligin TRUE bahany, gysga
yyl ticin bolsa FALSE bahany alar. Programmadaky a massiw
yyldaky aylarda bar bolan giinlerini sanyny gorkezyar. Eranyn
basyndan programmada girizilyin send ¢enli gegen giinler
sanalanda alnan jemin 7-4 kratny bolekleri taslanylyar, sebdbi 7
hepdedéki giinleriii sanyny anlladyar.

uses crt;
var
0,a,Y,1,j:integer;
{++++++H++H )
function f(g,ay,y:integer):byte;
var
a:array[1..12]of 1..31,
iI,s:longint;

function p(y:integer):boolean;

begin

p:=(y mod 400=0) or ((y mod 4=0) and (y mod 100<>0));
end;
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begin

a[1]:=31; a[2]:=28; a[3]:=31; a[4]:=30; a[5]:=31; a[6]:=30;
a[7]:=31,

a[8]:=31; a[9]:=30; a[10]:=31; a[11]:=30; a[12]:=31;
if p(y) then a[2]:=29;

s:=g mod 7;

for i:=1 to ay-1 do s:=(s+a[i]) mod 7;
fori:=1toy-1do

if p(i) then s:=(s+366) mod 7 else s:=(s+365) mod 7;
fi=s;

end;

{+++++++++HHHHH )

begin

clrscr;

write('g="); read(qg);

write('a="); read(a);

write('y="); read(y);

write(f(g.a,y));

readkey;

end.

§14. Baky kalendar programmasyny senenamalar bilen
baglanysykly diirli meseleleri ¢6zmekde ulanmak

Yulian kalendaryndan grigoryan kalendaryna gecmek

Yulian kalendary boyunca giini, ayy we yyly gorkezyin
a, b, ¢ natural sanlar berlen. Sol senédnin hazirki ulanylyan
kalendarda haysy send diisyandigini tapmaly. Bu kalendardaky
tapawut yulian kalendarynda nomeri 4-e boliinyén her bir
yylyn uzyn yyl bolyandygy bilen kesgitlenyér. Asakda
meseldni ¢cdzmegin programmasy getirilyar.
{Yulian to Grigorian}
uses crt;
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var
ay : array[1..12] of 1..31,
0.a,y,91,al,yl : word;
s : longint;

function uz(n : word) : boolean;
begin

uz:=(n mod 400=0) or ((n mod 4=0) and (n mod 100 <> 0));
end;

function f(g,a,y : word) : longint;
var s : longint;
I : integer;
begin
S:=Q;
for i:=1to a-1 do s:=s+ay[i];
fori:=1toy-1do
if i mod 4=0 then s:=s+366 else s:=5+365;
f:=s; end;

procedure p(n : longint; var g,a,y : word);
var i:word;
begin
y:=1,;
repeat
if uz(y) then n:=n-366 else n:=n-365;
inc(y);
until n<365;

a:=1;
while n>ay[a] do
begin

n:=n-ay[a];
inc(a);
end,
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begin clrscr;
writeln("Yulian --> Grigorian’);
write('gun="); read(qg);
write(ay="); read(a);
write('yyl="); read(y);
ay[1]:=31; ay[2]:=28; ay[3]:=31; ay[4]:=30; ay[5]:=31,;

ay[6]:=30;

ay[7]:=31; ay[8]:=31; ay[9]:=30; ay[10]:=31; ay[11]:=30;
ay[12]:=31;

if uz(y) then ay[2]:=29;

s:=f(g.a,y);

p(s,91,al,y1);

writeln(gl,-',al,-',yl);  readkey; end.

Okalgadaky arassacylyk giinlerini tapmak

Kabir kitaphanada her ayyi inl soiiky sogap giini
arassacylyk giini gegirilyédr we sol giin kitaphana okyjylara
hyzmat etmeyir. Yyly gorkezyén natural san berilyir. Sol
yylda kitaphanadaky geciriljek arassagylyk giinlerinin &hlisini
tapmaly.

Meseldni ¢ozmekligin programmasy asakdaky gorniisdedir.
uses crt;
var

ay : array[1..12] of 1..31;

g,a,y,i,k,n :integer;
o }
function uz(n:word) : boolean;
begin

uz:=(n mod 400 = 0) or ((n mod 4 = 0) and (n mod 100 <>

0));
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procedure init;
begin

ay[1]:=31; ay[2]:=28; ay[3]:=31; ay[4]:=30; ay[5]:=31,
ay[6]:=30;

ay[7]:=31; ay[8]:=31; ay[9]:=30; ay[10]:=31; ay[11]:=30;
ay[12]:=31;
end;

function f(g,a,y:word):longint;
var s : longint;
I : integer;
begin
{ ifuz(y) then ay[2]:=29;}
S:=0;
for i:=1to a-1 do s:=s+ay[i];
fori:=1toy-1do
if uz(i) then s:=s+366 else s:=s+365;
fi=s;

procedure giriz;

begin
write("Year="); read(y);
write('Day of Week (last)="); read(n);
if uz(y) then ay[2]:=29;

end;

begin clrscr;
giriz;
init;
k:=0;
fora:=1to 12 do
for g:=ay[a] downto 1 do
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if f(g,a,y) mod 7 = n then

begin
inc(k);
writeln(g," ",a,"",y);
break;
end;
end.
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BASINJI BOLUM

TEKST FAYLLARY BILEN ISLEMEK

§15. Simwollary we setirleri gaytadan islemeklige
degisli meseleleri programmalasdyrmak

Simwollary gaytadan islemek

Turbo Paskalda simwol (char) we setir (string) tipli
iytgeyénler bilen islemeklik miimkindir.

Char tipli baha — kompyuterin elipbiyindaki bos
bolmadyk, gosa apostrof belgisinin i¢ine alnan, simwoldyr.
Mysal ii¢in,  “, ‘A’, “7°, we s.m. Simwollarynl bu adaty
yazgysyndan basga Turbo Pascal simwollary yazmak ii¢in
yene-de iki gorniisi ulanyar:

1. Simwoly onun ASCII kodynyn kdmegi bilen
anlatmak. Bu yagdayda simwolyi kodunyn éniinden # belgisi
goyulyar. Mysal ii¢in,

#97 =Chr(97) = ‘@ (‘a’ simwol ),

#65 =Chr(65) = ‘A’ (‘A simwol ),

#32 =Chr(32) = *° (bosluk, probel ),

#0 =Chr(0) (nolunjy simwol ).

2. Kodlary 1-den 31-¢ genli bolan dolandyryjy
simwollar. Olary belgilemek {icin “*" belgi we latyn
elipbiyinddki sol nomerli harp( 1...26 aralykdaky kodlar tigin)
ya-da komekei belgi (27...31 aralykdaky kodlar iigin)
ulanylyar. Mysal {i¢in,

A" =#1 =Chr(1) - kod 1,

"B=#2 =Chr(2) - kod2,

A =#26 =Chr(26) - kod 26,
N[ =#27 =Chr(1) - kod 27,

A =#31 =Chr(31) - kod 31,
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sol sanda G —ses (7), "l - TAB (kod 9), AJ — LF (kod 10),
AM- CR (kod 13) we s.m.

Tekstleri gaytadan islemek ticin STRING(setir) tipi
ulanylyar. 01 6z gurlusy boyunca simwollaryn birdlgegli
ARRAY[O0.,N] of CHAR massiwine menzesdir. Setir tipli
tytgeyan ululyklar beyan edilende STRING ya-da STRING[N]
sozler ulanylyar. Bu yerde N setirint bolup biljek uzynlygydyr.
Eger ol gorkezilmedik bolsa N=255 diyip hasap edilyar.

Programmada setirin her bir simwolyna gds-goni yiizlenip
bolyar, Onun ii¢in ilki setirini ady, sofira bolsa dik yaylaryn
icinde sol simwolyn setirdiki tertip nomeri yazylyar Mysal
ticin, s[5], a[23], d[n].

Setirddki simwollaryf tertip nomeri 0-dan baglanyar. 0-
njy siinwol setiriil uzynlygyny anladyar Mysal {i¢in, S[0] S
setirin uzynlygyny gorkezyan simwoldyr. Setirifi uzynlygynda
0-njy simwol hasaba alynmayar, sonun ii¢in setirin ilkinji
simwolynyn nomeri 1 deidir. Setirifi uzynlygyny bitin sanda
anladylysyny almak ti¢in ord(S[0]) funksiyasyny ulanmalydyr.
Bu yerde ord -funksiyasy simwolyn kodyny kesgitleyar.

Simwollary difie defiesdirmek we dakmak (onun
komegi bilen bagga simwola baha bermek) bolyar. Simwollar
deniesdirilende olaryn ASCII kodlary deniesdirilyér. Eger
simwollaryn kodlary denl bolsa, onda olar den hasaplanyar, a

eger bir simwolyn kody beylekinifikiden uly bolsa, onda kody
uly simwol uly hasaplanyar:

‘R’ — ‘R’
‘r’ >‘R>  (kod 114 > kod 82).
Denesdirmek amallary <, <=, =, >=, >, <> belgilerin

komegi bilen yazylyar.

Her simwola Set of Char kopliigin elementi hokmiinde
seretmek we ona in amalyny ulanmak bolyar. Mysal ii¢in,
Var
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Ch:Charz

Ch:=‘a‘;
if Chin|[ ‘a‘..‘z] then . ..

Simwol bahalara we liytgeyanlere asakdaky tablisada
gorkezilen funksiyalar ulanylyp biliner:

Funksiya : Tipi Yerine yetiryin isi

Chr(X:Byte): Char ASCII kody X-e den simwoly
beryér

Ord(C:Char): Byte C simwolyn ASCII kodyny beryir

Pred(C:Char):Char C —nin 6niindaki simwoly beryéir

Succ(C:Char):Char C-nin yzyndaky simwoly beryar

UpCase(C:Char):Char | ‘a’..’z’ simwollary degi[lilikde
‘A’..’Z’ simwollara Owliryér

Bellik.

1.Succ(#255) we Pred(#0) bahalar kesgitlenen dildir.

2. UpCase funksiyasy difie setir latyn harplaryny degisli bas
latyn harplaryna owiiryér, galan simwollary 6kkisi yaly goyyar.

Setirleri gaytadan islemek.

Setirlere baha bermek, birlesdirmek we denesdirmek
miimkindir. Setirleri birlegdirmek ii¢in "+" amaly ulanmak
bolyar. Bu amala gogsmak diyilydr. "+" amaly iki setiri gosyar,
Eger gosulanda alnan téze setiriit uzynlygy setirini bolup biljek
uzynlygyndan uly bolsa, onda onun artyk bolegi zynylyar.

Setirleri denesdirmek setirin ¢ep tarapky simwolyndan
baslap simwollar boyun¢a amala agyrylyar.

Setirlerin iistiinde i1slemek licin agakdaky tablissadaky
gorkezilen funksiyalar we proseduralar ulanylyar:
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Proseduralar we funksiyalar

Yerine yetiryan isi

LENGTH(S:String):Byte

S setiriii uzynlygyny tapyar

CONCAT(S], S2, ..., Sn:String):
String

S1,S2, ,,., SN -setirleri gosmak

COPY/(S:String;
Start, Len:Integer):String

S setirini Start-nji simwolyndan
baslap Len sany simwolynyn
copiyasyny alyar

Delete(Var S:String;
Start, Len:Integer)

S setirin Start-nji sSimwolyndan
baslap Len sany simwolyny 0¢iiryér

Insert(Var S:String;
SubS:String;Start:Integer)

S setirin Start-nji sSimwolyndan
baslap sol setire SubS setiri gosyar

Pos(SubS,S:string):Byte

S setirifi iginde SubS setirin
bardygyny barlayar. Eger SubS setir
S setirin i¢inde bar bolsa, onda onun
S setirin ni¢inji simwolyndan
baslanyandygyny tapyar, eger SubS
setir S setirin icinde yok bolsa, onda
funksiya 0 bahany ¢ykaryar.

Str( X[:F[:n]]; Var S:String)

Hakyky ya-da bitin tipli X sany setir
tipli S iytgeyan ululyga dwiiryar. Bu
yerde F - sany yazmak ii¢in berilyan
Oylerin sany, n -sanyi drob bolegine
berilyan dylerin sany. n parametr dine
X hakyky tipli bolanda yazylyar

Val( S:String;
Var X; Var ErrCode:Integer)

Setir tipli S tiytgeyan ululygyn
bahasyny san gorniisine dwriip X
iytgeyan ululygyn oyiine yazyar. Bu
yerde ErrCode Integer tipli tiytgeyan
ululyk. Eger 6wiirmek tstiinlikli
gecse ErrCode 0-a den bolyar Eger
owiirmek kébir sebdbe gord amala
asmadyk bolsa, onda ErrCode S
setirde owiirmeklige pésgel beren
ilkinji simwolyn tertip nomerine deil
bolyar. X tiytgeyanin bahasy bu
yagdayda liytgemén galyar.
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Bellik. S setiriii bagky simwollarynyn bosluk( probel) bolmagy
VAL prosedurasy yerine yetirilende yaliyslyk doretmeyér,
yone S setirin soilky simwollarynyni bosluk bolmagy yalnyslyk
doredyér. Mysal {i¢in, Val(' 304, n, k) prosedura dogry yerine
yetiriler. Netijede n-iii bahasy 304, k-nyn bahasy bolsa 0 bolar,
Val('304 ‘,n, k) - prosedura yalitys bolar. Netijede n-in bahasy
iiytgemez, k-nyn bahasy bolsa 4 deii bolar.

Mysal 1. Setir berlen. Onun iginde nige sany probel

belgisinin bardygyny tapmaly.

Coziiisi.

Var
S:string;
n, k,i:integer;
begin
write( ‘s=');
read(s);
n:=length(s);
k:==0;
fori:=ltondo
if s[i]=="" then k:=k+l,
write('k=",k);
end.

Tekst faylyndan okamak we yazmak.

Tekst fayly diyip su asakdaky hésiyetlere eye bolyan

fayla aydylyar:

a) fayldaky maglumatlar ASCII kodlaryndaky
simwollaryin kdmegi bilen tekst gérniisinde
anladylyar;

b) fayldaky maglumatlar setirlere boliinip bilinyar.
Setirin sony bolup #13( kod 13 — CR) simwol hyzmat
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edyar. Ol setiri geciriji #10 (kod 10 — LF) simwol
bilen birlesdirilip biliner;
c) faylyn sony ~Z ( kod 26) simwol bilen aydyn
bellenyar;
d) sanlar, setirler we logiki bahalar yazylanda olar
simwol (tekst) gorniise 6zgerdilyarler;
e) sanlar we setirler okalanda olar awtomatiki usulda
tekst gornlisinden masyn gorniisine 6zgerdilyérler.
Tekst fayllary bilen islemek ticin TEXT tipli fayl
iiytgeyani kesgitlemeli:
Var
f:Text;
we ony Assign prosedurasynyn komegi bilen fiziki fayl
bilen baglanysdyrmaly we sondan soil ony agmaly.
Turbo Pascalyn sistema modulynda iki sany: Input we
Output atly text-fayl tiytgeyani (logiki fayl tiytgeyéni)
kesgitlenendir. Olar ‘Con” gurlusy (eger programmada CRT
moduly beyan edilen bolsa, onda hyyaly CRT gurlusy) bilen
baglanysdyrylandyrlar. Eger giris proseduralarynda faylyn ady
vazylmadyk bolsa, onda giris Input ( bu klawiatura) atly
faylyndan amala asyrylyar diyilip hasap edilyér. A eger ¢cykys
operatorynda faylyn ady galdyrylan bolsa, onda ¢ykys Output
faylyna amala agyrylyar.
Tekst fayllary bilen islemek ii¢in asakdaky funksiyalar
we proseduralar ulanylyar:
SetTextBuf( Var f:Text; Var Buf [; BufSize:Word])
prosedurasy f text faylynyn giris-¢ykys buferini ulaltmak ya-da
kiceltmek {i¢in ulanylyar. Buferinn bahasynyn awtomatiki
bahasy 128 bayta dendir. Diskdéki fiziki fayllara yygy-
yygydan yiizlenilyédn bolsa bu sany birnédge kilobayta ¢enli
ulaltmak maslahat berilyar. Beyle etmeklik isi caltlagdyrmaga
miimkingilik beryar. Sunlukda gaty diskdiki okayan/yazyan
gurlus tygsytly ulanylar. Buferi ulaltmaklygy logiki fayl bilen
fiziki fayl 6zara baglanysdyrylandan son, yone ilkinji okamak
ya-da yazmak operasiyasyndan 611 amala agyrmaly.
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Maglumatlaryn howpsuzlygyny berjay etmek {i¢in buferin
ululygyny fayl agylmanka yerine yetirmek maslahat berilyar.
SetTextBuf prosedurasynyn komegi bilen téze bufer

doredilende ol prosedura dinie bir f logiki fayly ddlde, eysem
Buf iiytgeyini hem bermelidiris. Sol liytgeyande bufer yerleser.
Buf liytgeyanin tipi uly rol oynamayar. Esasy onun 6l¢egi rol
oynayandyr. Faylyn buferi Buf ii¢in berilen ilkinji baytdan
baslanyar we hokmany dél BufSize parametrde gorkezilen sana
deil bolan bayt yer eyelédr. Eger prosedura cagyrylan wagtynda
BufSize san gorkezilmedik bolsa, onda ol Buf iiytgeyénin
Ol¢egine den diyip hasap edilyir. BufSize-in bahasy Buf-yi
bahasyndan uly gorkezilse ol maglumatlaryn yitirilmegine
getirer. Yagny, maglumatlaryii husdaky Buf iiytgeyéin ululygyn
Olceglerinden ¢ykyan bdlegi yiter.

SetTextBuf prosedurasynyn ulanylysyna degisli mysallara
seredelin.
Var
ft : Text;
Buf : Array[1..4*1024] of Byte;

Begin
Assign(ft, ‘TEXTFILE.DOC); {logiki fayl fiziki fayl bilen
baglanysdyrylyar}
SetTextBuf ( ft, Buf ); {bufer tiytedilyar (indi ol 4 Kb dlgegli
Buf} {iiytgeyande)}
Reset(ft);

Read(ft,...);

Reset (ft);

ft fayl bilen basga isler

END.

ft fayl li¢in bir gezek kesgitlenen bufer indiki gezek sol ft
iytgeyan ligin SetTextBuf ya-da Assign proseduralary
cagyrylyanga 6z yerlesydn yerini we 6lgegini iiytgetmeydr.
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Bufer ii¢in berilyén iiytgeyan ya global bolmalydyr, ya-da in
bolmanda berlen fayl bilen is tamamlanyanga saklanmalydyr.
Hakykatdanda, eger asakdaky programmany tayynlasak, onda
goraymaégd ahli isler dogry yerine yetirildyjek yaly bolup
goriinyér, yone ol beyle bolmaz.

Prosedure GetFileAndOpenlt ( Var f : Text);
Var
Buffer:Array[1..16*1024] of Byte; {Bufer}
FileName : String;
Begin
RedLn(FileName);
Assign ( f, FileName );
SetTextBuf (f,Buffer);
Rewrite(f)
End;
Var
ff: Text;
Begin
GetFileAndOpenlt (ff);
Write(ff, ...); {ff fayla yazmaga edilyén synanysyk }
{Indi nime bolanynyn parhy yok. Barybir netije nddogry
bolar}
end.

Bu mysalda agylyan faylyn buferi Buffer atly iiyygeyande
yerlesyir. Yone lokal Buffer iiytgeyin ululyk difie prosedura
yerine yetirilydn wagty bardyr. Prosedura yerine yetirilip bolan
badyna ol liytgeydn ululyk yiter we buferin yerlesen oblasty
umumy elyeterli bolyar, ol oblastyii calt wagtda bagga bahalar
bilen doldurylmagy gaty dhtimaldyr. Sunlukda ¢agyryan bloga
berilyan f (ff) faylyn 6ziini nédhili alyp barjagy ndbellidir. Muna
seretmezden kompilyasiya edilende-de we sanalyan wagtynda-
da hig hili yaliyslyk doremez.

Eger bufer statistiki iytgeyanede yerlesdirilse, onda ol
maglumatlar oblastynyn ya-da stegii bolegini eyelér. A olar
bolsa 64 Kb 6lgeg bilen ¢éklenendir, ol bolsa gaty kop dildir.
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Buferi dinamiki husda (toplumda) yerlesdirmek amatly
bolardy.
Buferin 6lgegini 512 bayta kratny edip almak maslahat

berilyar. Sebdbi bir sektoryn 6lgegi 512 bayta dendir.
Append ( Var f :Text) prosedurasy. Bu prosedura tekst
fayllaryndaky yazylan tekste tdze tekst gogsmak {icin ulanylyar.
Bu prosedurany dinie 611 bar bolan fayllara ulanyp bolyar.
Sunlukda fayl agylyar we onun sofiuna yazmak yagdayynda
tayyn bolup duryar. Bu prosedura ulanylanda Rewrite
prosedurasyndaky yaly faylyn i¢indéki maglumatlar
ociirilmeyar. Eger Append prosedurasyny 6n yok fayla
ulanmak {i¢in synanysyk edilydn bolsa, onda programmada
yalnyslyk (hasaba almak yaliiyslygy) dordr. Tekst fayly
Append prosedurasynyi komegi bilen agylandan son ofia
yazmaklyk faylyn soniyny gorkezyén belligin (kod 26) duran
yerinden baglanyar. Umuman Append prosedurasy Rewrite
prosedurasyndan fayly agmagyn usulyndan (yzyndan) basga
hi¢ zat bilen tapawutlanyan daldir.
Flush (Var f: Text) prosedurasy. Bu prosedura yazmak
ticin (Rewrite we Append proseduralary bilen) agylan fayllara
ulanylyar. Maglumatlar yazylmak {i¢in ilki buferde toplanyar
we ol dolandan soii fiziki fayla yazylyar. Flush prosedurasy
beferifi dolandygyna ya-da dolmandygyna seretmezden
buferddki maglumatlary fiziki fayla yazmagy amala asyryar.
Eger buferiii 6l¢egi yeterlik uly bolsa, onda programma
sanayan wagtynda garasylmadyk yagdayda {iziilse, buferin
icinddki maglumatlarynl fayla gegmezligi miimkindir. Sunun
ontini almak {i¢in programmadaky tiziilme bolayjak
hasaplanyan yerlerde Flush prosedurasyny ¢agyrmak gerekdir.

Flush prosedurasy fayly yapmayar we ¢ykysyn yzygiderligine
tasir etmeyar.
EOLn ( Var f: Text ) : Boolean funksiyasy. Bu funksiya
okamak ti¢in agylan f tekst faylyndaky kursoryn duran yerini
derneyir. Funksiyanyn ady End-Of-Line —setiriii sony diyip
terjime edilyér. Eger indiki okaljak simwol setiriii soiiyny
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gorkezydn belgi ( #13 simwol) ya-da faylyn soniyny gorkezyéan
belgi (#26 simwol) bolsa, onda EOLn funksiyasy TRUE
bahany alyar, galan yagdaylarda ol FALSE bahany alyar.
EOLn funksiyanyn parametrsiz gérniisi hem bardyr. Bu
yagdayda ol standart Input operatoryna, basgaca aydanda
klawiaturadan girizmeklige tésir edyir. Bu yagdayda EOLn
funksiyasy setirini sonyny gorkezyan belginiii 6niinden délde,
ol belgiden gecilenden sonl (Enter klawisasy basylan badyna)
TRUE bahany alyar. Bu funksiyany ulanyp ENTER klawisa
basylyang¢a pausa goymak ii¢cin programmada
WriteLn(EOLn) operatoryny yazmak yeterlikdir.
SeeKEOLnN ( Var f : Text) : Boolean funksiyasy. f tekst fayly
dine okamak iigin agylan bolmalydyr. Eger setirin soiiyna ( #13
simwol) ya-da faylyn sofiyna (#26 simwol) ¢enli difie
probeller(#32) we(ya-da) tabulyasiya (#9 simwol) belgileri
galan bolsa, ya-da indiki okaljak simwol setirifi sonyny
gorkezyén (#13) ya-da faylyn sonyny gorkezyin (#26)
simwollar bolsa, onda funksiya TRUE bahany alyar, galan
yagdaylarda FALSE bahany alyar.
SeeKEOF (Var f : Text) : Boolean funksiyasy. ftekst fayly
difie okamak ti¢in agylan bolmalydyr. Eger indiki okaljak
simwol faylyn soiiyny gorkezyan ( #26) belgi, ya-da faylyn
sonyna ¢enli difie probeller (#32)we (ya-da) tabulyasiya (#9)
belgileri, we (ya-da) setirin sonuny gorkezyén (#13) bolsa,
onda funksiya TRUE bahany alyar, galan yagdaylarda FALSE
bahany alyar.

Turbo Pascalda san we tekst informasiyany girizmek we
¢ykarmak asakdaky operatorlaryn komegi bilen amala
asyrylyar:
giris - Read(f,X) ya-da Read(f,X1,X2,..., Xn) we

ReadLn(f,X) ya-da ReadLn(f,X1,X2,..., Xn);
¢vkys - Write (f, X) ya-da Write(f, X1, X2,...,.Xn) we
WriteLn (f, X) ya-da WriteLn(f, X1, X2,...,Xn) .
Eger giris-¢ykys operatorynda birinji parametr bolup faylyn
logiki ady duran bolsa, onda girig-¢ykys sol fayldan bolup
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gecyir. Eger giris-cykys operatorynda birinji parametr bolup
logiki fayl durmayan bolsa, onda giris-¢ykys
Input(klawiaturadan) we Output(Ekrana) standart fayllardan
bolup geger.

I1ki bada giris operatorlary bolan Read we ReadLn
operatorlaryna seredelin. Bu operatorlaryn argumentleri bolup
iiytgeyén ululyklaryin sanawy bolmalydyr. Sol sanawdaky
iiytgeyanlerin bahalary fayldan okalyar(ya-da girizilyér). Tekst
faylyndan okalanda(sol sanda klawiaturadan girizilende hem)
iytgeyan ululyklaryn tipleri difie bitin, hakyky, simwol(Char),
setir (String) we solar bilen sygysyan tipler bolmalydyr.
Cylsyrymly diizme tipler (massiwler, kopliikler,yazgylar we
basgalar) difie elementler (yazgylar {i¢in meydanlar) boyunca
girizilip bilinyéndir. Tekst faylyndan okalanda (sol sanda
klawiaturadan okalanda) {iytgeyénlerin bahalary asakdaky
diizgiinlere layyklykda okalyandyr:

1) San bahalar girizilende iki sanyn arasynda in
bolmanda bir bosluk(probel), ya-da tabulyasiya (#9)
simwoly, ya-da setirii soiiyny gorkezyan belgi(#13)
bolmalydyr. Klawiaturadan girizilende bahalar
yazylandan soit ENTER klawisasyny basmak
hokmandyr.

2) Simwol ululyklar girizilende degisli iiytgeyan
ululygyn bahasy bolup 611 yanyndaky girizilen simwolyn
yzyndaky simwol alynar. Bu yerde hig hili boliiji
yokdur.

3) Setiriii bahasynyil okalysy: sufia ¢enli girizilen
simwollaryn 111 sofikysynyn yzyndaky simwol setirin
birinji simwoly edilip alynyar. Setir beyan edilende
onun uzynlygy nicd deii bolan bolsa songa sany simwol
okalyar. Yéne okalyan simwollaryi arasynda #13
simwol gabat gelse, onda setirin okalmagy gutaryar.
Sebidbi #13 simwol setirint sonyny gorkezyar. Bu
simwolyn 0zi setirit simwoly hokmiinde hi¢ wagt
okalmayar.
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Klawiaturadan okalanda Read we ReadLn operatorlarynyn
bir-birinden tapawudy yokdur. Read prosedurasy girizilyan
bahany okanda baha okalyp bolandan son indiki okaljak baha
hokmiinde sol okalan bahanyn yzyndaky bahany belldp goyyar.
Indiki gezek Read ya-da Readln prosedurasy cagyrylanda sol
bellenen bahadan baslap okalyar. ReadLn (Read Line)
prosedurasy bolsa sanawda gorkezilen tiytgeyanlerin bahalary
okalyp bolandan son indiki okaljak simwol hokmiinde indiki
setirdéki birinji simwoly belldp goyyar. Basgaca aydanda,
ReadLn prosedurasy yerine yetirilip bolandan son kursor indiki
setire gecyér. ReadLn prosedurasy parametrsiz yazylsa ol Enter
klawisa basylyanga pauza bermeklige miimkingilik beryar.

Tekstin sonyny gorkezyin #26 simwol hem setiri boliiji
bolup hyzmat edyir we setiri ¢iklendiryér. Yone ondan sofi
fayldan okamak miimkin bolmayar. Sebébi ol simwol faylyn
sontyny gorkezyar. Faylyn soiiyny gorkezyin simwol (#26) hi¢
bir setirifi simwoly hokmiinde okalyp bilinmeyir. Yone ol
simwol Char tipli liytgeyénin bahasy hokmiinde okalyp
bilinydr. #26 simwolyf san baha hokmiinde okalmagy 0 sany
okanyn bilen dengiiyclidir.

Write we WriteLn operatorlary X bahany ya-da X1,X2,
...,Xn bahalaryn sanawyny f tekst faylyna ¢ykaryarlar. Eger
operatorlarda fayl gorkezilmedik bolsa, onda bahalar Output
faylyna (displeyin ekranyna) ¢ykarylyar. Bahalar edil girig
operatoryndaky yaly diie bitin, hakyky, simwol we setir tipli
ya-da olaryi 6niimi gorniisinde bolmalydyrlar. Miimkin bolan
diizme tipli iiytgeyéanler (yazgylar, massiwler) meydanlar ya-da
elementler boyunga ¢ykarylmalydyrlar. Kopliikler,
gorkezjiler(Pointer) , fayllar hem olary ilki bilen ¢ykarylyan
komponentlere 6zgertmezden ¢ykarylyp bilinyin daldir.

Boolean (Logiki) tipli bahalary ¢apa ¢ykarmak
miimkindir.Y6ne logiki bahalary fayldan edil bolsy yaly
okamak miimkin dildir. Logiki bahalary fayldan okamak {igin
olary san bilen bellemeli:
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we False we True bahalaryn deregine 0 we 1 bahalary
okamaly. Soiira programmada olary logiki tipli bahalara
owiirmeli.

Write prosedurasy sanawda gorkezilen bahalary ¢ykarandan
son setiri yapman goyyar. Indiki gezek Write rosedurasy
cagyrylanda ol bahalary 6nki setiriii yzyna ¢ykarar (setiri
dowam eder). Faylda setiriii uzynlygy ¢éklendirilen daldir.
Yone tekst displeyin ekranyna ¢ykarylanda setir ekranyi sag
aracdgi bilen c¢idklenendir. Cykarylyan tekst ekranyn sag
tarapyna yetende setir awtomatiki tiziilydr we onuit dowamy
indiki setire gecyar.

WriteLn prosedurasy sanawda gorkezilen bahalary setire
cykaryar we son setiri yapyp goyyar. Basgaca aydanda
WriteLn prosedurasy setiriii soituna #13 simwoly gosyar (has
dogrysy, #13 we #10 simwollary gosyar, yone sonky kod
esasy kod bilen "birlesyan” yaly bolyar). Bu bolsa awtomatiki
yagdayda téze setiri agyar, a ekranda bolsa kursor tize setirif il
cep tarapky yerine sliysyar.

Cykarylmaly bahalaryn sanawyny saklamayan WriteLn ya-da
WriteLn(f) operatory dinie setiriii sonyny gorkezyan simwoly
saklayan bos setiri doredyar.

Write we WriteLn operatorlaryn ¢ykys sanawy hemiselikleri,
uytgeyinleri, aiillatmalary, funksiyalary saklap biler. Olaryn
degisli tipleri bolmalydyrlar we otur belgisi bilen aralary
acgylan bolmalydyr.

Mysal {igin,
Write(x, ‘+y,"=",x+y);
Writeln(sin(1.2);

Cykys sanawynda iki sany apostrof ’” belgisiniil arasynda
yazylan tekst we setir ya-da simwol tipli liytgeyéanin bahasy
capa edil bolgy yaly edilip ¢ykarylar.

Bitin sanlar hem edil bolsy yaly ¢ykarylyar. Hakyky sanlar
adatca eksponensial gorniisinde ¢ykarylar.
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Tekst fayllaryna we ekrana ¢ykarylyan wagtynda bahalary
yazmak ti¢in yer(format) gérkezmek, baggaga aydylanda
bahalary yazmak ii¢in berilyin oyjiiklerin (bir 6yjik- bir
simwolyn ekranda tutyan yeri)sanyny gorkezmek bolyar. Setir
we simwol bahalar {i¢in format bir natural san bilen berilyir we
ol san bahanyn yzyndan ikinokat belgisinden son yazylyar:

write(a: 2, St:20);
Bu san bahany yazmak ii¢in nd¢e 0yjiigin berilyandigini
gorkezyir. Seylelikde, a baha(simwol) bir 6yjiikde yerlesip
bilydn hem bolsa, ona 2 6yjiik berilyar, St setire bolsa 20
oyjuk berilydr. Eger bahanyn tutyan yeri formatda gorkezilen
oyjiklerin sanyndan gysga bolsa, onda formatdaky gorkezilen
artykmag 6yjiikler bosluklar bilen doldurylar. Ozem bosluklar
bahany# ¢ep tarapynda goyulyar. Yone, eger formatda
gorkezilen san bahany yerlesdirerden az bolsa, onda baha
gorkezilen formaty hasaba almazdan ¢ykarylyar. Bu yagdayda
yalityslyk yiize ¢ykmayar. Formatyn ulanylysynyi su
ayratynlygyny bahalar ekrana ¢ykarylanda gerekli gorniisleri
almak {i¢in ulanmak miimkindir. Kabir yagdayda bahany
setirini ortasyndan ¢ykarmak gerek bolyar. Baha ekrana
¢ykarylyan halatynda CRT modulyndaky yorite prosedurany
ulanmak miimkindir, yone diskdéki fayla ¢ykarylyan wagtynda
ol proseduralar islemez. A bahany nidip siiysiirip bolar.
Elbetde, onun {i¢in
Write(* ‘,ChapterNameStr);
operatoryny yazmak bolar. Yoéne ol ¢ozgiit it gowy ¢ozgiit
bolmayar. Sebébi programmada song¢a sany bosluk(probel)
yone yer tutup durar. Dogry ¢ozgiit asakdaky yalydyr:
Write(* “:25,ChapterNameStr);

Bu yerde bir bosluk bar, yone ol 25 6yjiikde yazylyar.
Netije weli edil 61ki yaly bolar. Soiiky yagdayda boslugy
ayyryp bos setir hem goymak bolardy.

FALSE we TRUE bahalar setir hemiselikler hokmiinde

cykarylyarlar.
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Bitin bahalar iicin hem format edil setir bahalardaky yaly bir
natural san bilen berilyar. Mysal ii¢in,
Write(n:5, 2006:5, (12*9):8);

Bitin san minus alamaty hasaba almak bilen formatda
gorkezilen dyjiiklerde sag tarapdan yerlesdiriler. Eger oyjiikler
gereginden artyk bolsa, onda artyk dyjlkler ¢cep tarapda galar,
olaryn i¢ine bosluklar goyular. A eger-de format gereginden
kici bolsa, onda ol hasaba alynman baha dogry ¢ykarylar.
Format tablissalar ¢ykarylanda amatly bolyar.

Hakyky bahalar {i¢in format iki sany bitin sanyn komegi bilen
berilyar. Hakyky sanlarda kdpleng sanyi drob bdlegi hem
bolyar. Format gorkezilende, adatga bolsy yaly, ilki bilen
bahany yazmak {i¢in berilydn dyjiklerit umumy dlgegi
yazylyar, a ondan soii iki nokat goyulyp sanyii drob bdlegini
yazmak ti¢in berilyan dyjliklerin sany yazylyar:
Write(RealVar:12:3, 2006.01:8:2);

Sanyn hakyky uzynlygy asakdaky boleklerin jemine dendir:
1. alamat ticin bir 6yjiik berilyir,
2. sanyi bitin bdlegini yazmak tigin gerek oyjiiklerini sany,
3. bitin bolegin yzynda goyulyan nokada bir 6yjiik berilyir,
4. sanyn drob bolegini yazmak {i¢in berilydn dyjiikleriii sany.

Mysal ti¢in, 124322.2323 sany yazmak ii¢in format
10:4 gorniigde bolar.

Seylelikde, ‘4:3” gorniisli formatyn manysy yokdur.
Eger format nddogry yazylan bolsa, onda onun difie birinji
parametri hasaba alynmayar, yone sanyn oturdan sonky
bolegini yazmak ii¢in berilydn parametr elmydama dogry
hasaba alynyar (tipdéki takyklykdan ge¢gmezlik serti bilen).

Format gorkezilen bolsa sanyn drob bolegi gorkezilen
ikinji parametre layyklykda tegeleklenyir. Yone iiytgeyin
ululygynl 6z bahasy iliytgemeyir.

Hakyky sany drob bolegini ayyryp hem ¢ykarmak
bolyandyr. Onun {igin yazylyan formatda ikinji parametrin
bahasy hokmiinde 0 goymak yeterlikdir.

Mysal ii¢in, Write(1253.1243:4:0) yazylsa 1253 ¢ykar.
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Hakyky sany eksponensional gérniisde ¢ykarmak ii¢in
formatda dinie bir parametr gorkezmek gerekdir. Bu parametr
sany yerlesdirmek {i¢in berilydn oylerin uzynlygyny gorkezyar.
San —5.5678E+00 ya-da 00012E-20 gérniisi alar. San ti¢in
seyle format berilende sanyn alamaty iicin 0yjiik, nokata ¢enli
bir 6yjlik, nokatdan soii ifi bolmanda bir 6yjiik we dereje ligin
dort 6yjiik — jemi i azyndan sekiz 6yjiik berilmelidir.

Eger formatda sekizden kigi san berilse, onda ol
awtomatiki usulda sekize den diyilip alynyar:
Write(123.456:8, © ¢, 123.456 :6 ) ; {sol bir netije alynar}
Format ulaldylsa sandaky oturdan sonky sifrlerin sany
kopelyér. Olaryn maksimal sany sanyi tipine gord
kesgitlenyir, formaty sondan uly edip almak hig hili peyda
bermeyir.

Mysal. y=x? funksiyanyf [1,10] aralykdaky dx=1 4dim bilen
tablissasyny isjen katalogdaky tablissa.txt fayla yazmaly.
Cozilisi.
Var fitext;
X,y,dx:real;
Begin
assign(f, tablissa.txt’);
rewrite(f);
writeln(f,” x  y’);
x:=1; dx:=1;
While x<=10 do begin y:=sqgr(x); writeln(f, x,y);
End.

§16. Simwollaryn ASCII we ANSI kodlary.
Conwertor programmasyny tayynlamak(ASCII < ANSI)

ASCII we ANSI kodlary. Kod sahypalary
ASCII(American Standard Code for Information
Interchange)- munun 6zi maglumatlary alysmagyn standart

amerikan kodydyr. Belli bolsy yaly kompyuterde ulanylyan
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4hli simwollaryh 6z kodlary bardyr. Ahli bas we setir latyn
harplaryn, sifrleriin we klawiaturadaky beyleki dolandyryjy
klawisalaryn kodlary 0-127 aralykda yerlesyandir. Kod
tablissalarynyn(sahypalarynyi) birinji bolegi (128 simwoly)
ahli kod tablissalarynda birmenizesdir. Kod tablissalarynyi
galan boleginde milli elipbiyin harplary we bagga simwollar
yerlesdirilyar. MS DOS operasion sistemasy ASCII kodlaryny
ulanyar. Windows operasion sistemasynda bolsa esasan ANSI
kodlary ulanylyar. Diske fayl yazylanda simwollaryil deregine
olaryn kodlary yazylyar. Diskden fayl okalanda bolsa okalan
kodlaryn deregine degisli simwollar ekrana ¢ykyar. Biz
kéhalatlarda MS DOS-da diske yazylan rus dilinddki teksti
Windows operasiya sistemasyndaky programmalar(mysal {i¢in
Bloknot ) bilen okanmyzda diigniiksiz yazgylary gorydris. Edil
seyle yagday tersine okalanda (Windows-da tayynlanan tekst
MS DOS-da okalanda) hem yiize ¢ykyar. Bu yagday ASCII we
ANSI kodlarynyi ikinji bolegiklerinin bir-birine doly layyk
gelmeyéndigi sebipli bolyar.

Conwertor programmasyny tayynlamak(ASCII < ANSI)

Biz ASCII kodlarynda yazylan rus tekstini ANSI
kodlaryna dogry gecirmek iigin asakdaky programmany
tayynladyk. Onun {igin ilki bilen MS DOS-da &hli bas we setir
rus harplaryny bir tekst faylyna yazdyk. Soiira sol fayly
Windows-da bloknot programmasy bilen a¢dyk. Ol yerde
tekstler diisniiksiz tertipde ¢ykyar. Olaryn asagynda bas we
setir rus harplaryny edil MS DOS-daky yazsymyz yaly edip
yazyarys we fayly diske yazyarys. Netijede alnan faylda iki
setir bolyar. Olaryn birinjisini s1 beylekisini bolsa s2 bilen
belleyiris. Indi ASCII kodlarynda yazylan teksti simwolma-
simwol okap baslayarys. Ol simwollardan s1 setirde gabat
gelyénlerini s2 setirddki degisli simwol bilen ¢alysyarys.
Netijede asakdaky programmany alyarys.

{Rus ASCII to Rus ANSI }
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uses crt; Label 1;

Var B:Boolean; f1,f2:Text; s1,s2,s3,s4:string; c:char;
begin

s1: =" ABBT' JEX3UUKJIMHOIIPCTY ® XU bbIbAIOS
Ea6Br/:{e>1<31/1171KJIMHoanTy(pxuqmmLHbanslé ’
s2:="BI,L,,... T 1€%0Jb K RLIG " e——

O™ ppymichnp VIl l§EOE «—-®labsraexsuiikivuornc’;
clrscr;

writeln(‘Enter Name File of ASCII®);

readIn(s3);

writeln(‘Enter Name File of ANSI‘);

readIn(s4);

Assign(f1,s3);

Assign(f2,s4);

Reset(s3);

Rewrite(s4);

while not eof(s3) do begin

B:=True;

read(s3,c);

for i:=1 to length(s1) do

if c=s1[i] then begin write(s4,s2[i]); B:=False; end;

if B then write(s4,c); end,;

close(s3); close(s4); end.

ANSI kodlardan ASCII kodlaryna ge¢cmek

Bu yagdayda hem edil 6nki algoritme menzes algoritmi
ulanyarys. Difie programmadaky s1 we s2 setirlerinl yerlerini
calysmak yeterlikdir.

{Rus ANSI to Rus ASCII }
uses crt; Label 1,

Var

B:Boolean; f1,f2:Text;
s1,s2,53,s4:string; c:char;
begin
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s1:=" ABBI' JEXK3UMKJIMHOITPCTY XYL BbIbIIOS
Ea6Briaex3uitk IMHONIPCTY (GXIIUIIITBBIBIOE ;
s2:="BI ,f,,...11€%JbAbKRLIY "« s——
O™y mikhyp VIl §EOE€ «—-®iabBraexsuiikiMuonc’;
clrscr;
writeln(‘Enter Name File of ASCII);
readin(s3);
writeln(‘Enter Name File of ANSI);
readin(s4);
Assign(fl,s3);
Assign(f2,s4);
Reset(s3);
Rewrite(s4);
while not eof(s3) do begin
B:=True;
read(s3,c);
for i:=1 to length(s1) do
if c=s1[i] then begin write(s4,s2[i]); B:=False; end;
if B then write(s4,c);
end;
close(s3);
close(s4);
end.

§17. Maglumatlary goramagyn usullary
Kriptografiya

Maglumatlary gorap saklamak ti¢in diirli serigdeler ulanylyar.
Mysal {igin Microsoft Wordda yazylan dokumentleri parol
goymak bilen goramak miimkindir. Teksi goramagyn yene-de
bir usuly ony sifrlemekdir. Tekst sifrlenende ol yorite usullar
bilen basga tekst bilen calgyrylyar. Son ol teksti okamak {i¢in
ony yzyna dikeltmek gerek bolyar. Teksti seyle usul bilen
goramak bilen kriptografiya ylymy mesgur bolyandyr. Biz
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teksti sifrlemegin we ony yzyna dikeltmegin usullaryny
mysallarda seredip gegeris.

Simwollaryn kodyny bir birlik artdyrmak bilen teksti
sifrlemek we ony yzyna dikeltmek

Goy igjen katalogda 1.txt tekst fayly berlen bolsun. Ol
fayldaky tekstin her bir simwolynyi kodyny bir birlik ardyryp
2.txt fayla yazmaly(sifrlemeli).

Coziilisi.

{Shifrleyji programma}
Var

f1,f2:Text;

c:Char,;

K:Integer;

begin
Assign(fl,’1.txt’);
Assign(f2,’2.txt”);
Reset(f1);

Rewrite(f2);

While not eof(f1) do begin
read(f1,c);

k:=ord(c);

k:=k+1;

c.=chr(k);

write(f2,c);

close(f1);
close(f2);
end.

Indi bolsa yokarky programmanyn komegi bilen sifrlenen 2.txt
faylyny 1.txt faylyna dikeldyin programmany yazalyn. Alnan
netijéni 3.txt faylyna yazalyn.

{Shifrlenen tekst faylyny dikeldiji programma}

Var
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f2,13:Text;
c:Char;

k:Integer;

begin
Assign(f2,’2.txt’);
Assign(f3,’3.txt’);
Reset(f2);
Rewrite(f3);
While not eof(f2) do begin
read(f2,c);
k:=ord(c);

k:=k-1;

c:=chr(k);
write(f3,c);
close(f2);
close(f3);

end.

Yorite parolyii komegi bilen sifrlemek

Asaky programmada teksti sifrlemekde parol ulanylyar.
Programma TPI-nit KTU kafedrasynyn uly mugallymy
O.E.Nurgeldiyew tarapyndan yazyldy.

USES CRT,;
VAR
fi,fo:file of byte;
i,ch:byte; pass:string;
BEGIN
If Paramcount=3 then
begin(*1*)
clrscr,;
Assign (fi,paramstr(1)); Reset(fi);
Assign (fo,paramstr(2)); Rewrite(fo);
Pass:=paramstr(3); i:=1;
while not eof (fi) do
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begin(*2%*)
Read (fi,ch); ch:=ch xor ord(passl[i]);
inc (i); if i>length(pass) then i:=1,;
write(fo,ch);
end;(*2*)
close(fi); close(fo);
end(*1*) else write ("Parametr not found’); END.

§18. Telefon gozleg ulgamyny tayyarlamak
Telefon gozleg ulgamyny doretmek

Telefon gozleg ulgamyna Asgabat sdheriniii 6y
telefonlarynyfi mysalynda serederis. Oy telefonlary baradaky
maglumat su asakdaky meydanlary saklayar:

Telefon nomeri;

Miisderinin familiyasy, A.AA;
Pocta indeksi;

Kogesi;

Jayy;

Korpusy;

Oyi.

NoogkrwnpE

Maglumatlary saklayan faylda meydanlary biri-birinden
"nokatly otur” (;) bilen bolyéris. Fayllaryn adyny
SPR_NN.CSV gorniisde yazyarys, bu yerde NN —
telefon stansiyanynl nomeri.Programma asakdaky
gorniisde bolyar:

Uses Crt;

Label 1,2;

Var

number:string[6];

fname,st,fam,indeks,koche, jay,korpus,oy:string;

. TEXT;
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c:char;

begin

clrscr;

1: writeln(‘Taze mushderi barada maglumatlary girizin’);
write(‘Telefon nomerini girizin’); readln(number);
write(‘Miisderininl familiyasy ’); readln(fam);
write(‘Pochta indeksi ’); readIn(indeks);
write(‘Kochesi ’); readln(koche);

write(‘Jay ’); readln(jay);

write(‘Korpus ’); readIn(korpus);

write(‘Oy ’); readln(oy);
st:=copy(Number,1,2);

fname:="SPR_’+st+’.csv’;

Assign(f,fname);

Append(f);

writeln(f,number,’;” fam, ’;’,indeks, ’;’,koche, ’;’, jay,

;7 korpus, *;”,0y);

2: writeln(‘Dowam etmekchimi? Y/N’);

read(c);

if c="Y’ or c="y’ then goto 1 else if c<>’N’ or ¢<>"n’ then goto
2;

close(f);

end.

Miisderini bazadan ayyrmak

Miisderini bazadan ayyrmak seyle algoritm boyunca
amala agyrylyar:

1. Miisderinin telefon nomeri girizilmeli;

2. Degisli faylyn adyny bellemeli we agmaly. Ondan

setirme-setir maglumatlary
okamaly;

2. Eger okalyan setirde yok etmeli nomer yok bolsa,
onda ol setiri tize fayla
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yazmaly, a eger-de okalan setirde yok edilmeli nomer
bar bolsa, onda ony tidze fayla yazmaly dil;
3. Agylan fayl doly okalyp gutaran bolsa, onda ony
yapmaly we yok etmeli.
4. Téze doredilen fayly yapmaly we onyi adyny o6iiki
ady bellenen faylyn ady bilen ¢alysmaly.
Uses Crt;
Var
number:string[6];
fname:string;
ff1:TEXT;
begin
clrscr;
writeln(‘Bazadan ayyrmaly musderinin telefon nomerini
girizin’);
readIn(number);
st:=copy(Number,1,2);
fname:="SPR_’+st+’.csv’;
fnamel:="temp.ttt’;
B:=False;
Assign(f,fname);
Reset(f);
Assign(fl,fNamel);
rewrite(f1);
while not eof(f) do begin
readIn(s);
s1:=copy(sl,1,6);
if sl<>number then writeln(f1,s) else B:=True;
end,
if B then writeln(‘Abonent bazadan ayryldy’) else
writeln(‘Abonent bazadan tapylmady’);
close(f);
close(fl);
Erase(f);
RENAME(f1,fnrame); end.
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Goylan soraglar boyun¢a temanyn beyany:

Telefon nomeri boyunca miisderi baradaky maglumatlary
tapmak

Meselanin algoritmi seyle gorniisde bolyar:
Telefon nomeri girizilyér;
Programma degisli faylyn adyny doredyér;
Sol fayl igjen diskden okamak ii¢in agylyar;
Fayldan bir setir okalyar;
Okalan setirdéki ilkinji 6 simwoldan diiziilen setir
girizilen telefon nomeri bilen denesdirilyar. Eger olar deni
gelse onda okalan setir degisli boleklere boliinip ekrana
cykarylyar we programma isini tamamlayar, a eger olar
den gelmeseler 4-nji 4dime gaydyp barylyar we
gaytalamak ti gerekli setir tapylyancga, ya-da faylyn
soniyna yetilydn¢d dowam edyar.
Programma asakdaky gorniisde bolyar:
Uses Crt;
Label 1,2;
Var
s,st,s1,fname:string;
number,fam,indeks, koche, korpus,jay,oy:String;
ff1.TEXT;
B:Boolean;
procedure Abonent(s:string; Var
n,fam,ind,koch,j,kor,oy:String);
Var i,k:integer;
a:array[1..7] of string;
begin
k:=1,
fori:=1to 7 do a[i]:=";
for i:=1 to length(s) do
if s[i]=";" then k:=k+1 else a[k]:=a[K]+s[i];
n:=a[1];

ko E
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fam:=a[2];
ind:=a[3];
koch:=a[4];
kor:=a[5];
J:=a[6];
oy:=a[7];
end;
begin
1: clrscr;
writeln("Telefon nomerini girizin’);
readIn(number);
if length(number)<>6 then goto 1;
st:=copy(Number,1,2);
fname:='SPR_'+st+'.csV';
B:=False;
Assign(f,fname);
Reset(f);
while not eof(f) do begin
readIn(f,s);
s1:=copy(s,1,6);
if sl=number then begin B:=True;goto 2; end;

end;
2: if B then begin Abonent(s,number,fam,indeks, koche,
korpus,jay,oy);
writeln("Telefon nomeri ',number);
writeln('Abonentin familiyasy ',fam);
writeln('Pochta indeksi ' indeks);
writeln('"Koche ' koche);
writeln('"Korpus ', korpus);
writeln(Jay ',jay);
writeln('Oy ',0y);

end else writeln('Telefon tapylmady");

close(f);
end.
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Miisderinin familiyasy boyunca telefon nomerini géozlemek

Meselénin algoritmi seyle gorniisde bolyar:

Miisderinin familiyasy girizilyér;

Girizilen familiyanyi uzynlygy len tapylyar;

Programma bazadaky birinji fayly okamak ii¢in agyar;

Fayldan bir setir okalyar;

Okalan setirin 8-nji simwolyndan baslap len sany

simwolyndan s1 diiziilyar. Ol setir girizilen "miisderinin

familiyasy” bilen deniesdirilyar. Eger olar den gelse onda

okalan setir degisli boleklere boliinip ekrana ¢ykarylyar, a

eger olar denl gelmeseler onda ol setir ekrana

¢cykarylmayar.Programma yenede agylan fayldan bir setir
okayar we yokardaky isi gaytalayar.Gaytalamak td faylyn
sofniyna yetilydn¢d dowam edyar.

6. Eger bazada yenede fayl bar bolsa onda ol fayl okamak
ticin agylyar we 4-nji 4dime gegilyar. Eger bazadaky
fayllar doly dertielen bolsa onda programma 6z isini
tamamlayar.

Goy anyklyk iicin telefon bazasynda asakdaky fayllar
bar diyip hasap edelin:

SPR_31.csv, SPR_32.csv, SPR_33.csv, SPR_34.csv,

SPR_35.csv, SPR_39.csv, SPR_41.csv, SPR_42.csv,

SPR_43.csv, SPR_44.csv, SPR_45.csv, SPR_48.csv,

SPR_49.csv, SPR_50.csv, SPR_51.csv.

Programma asakdaky gorniisde bolyar:

Uses Crt;

Var

M: set of byte;

s,st,s1,fname:string;

number,fam,indeks, koche, korpus,jay,oy:String;

ff1.TEXT;

B:Boolean;

len,i:integer;

orwdPE
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procedure Abonent(s:string; Var
n,fam,ind,koch,j,kor,oy:String);

Var i,k:integer;

a:array[1..7] of string;

begin

k:=1;

fori:=1to 7 do a[i]:=";

for i:=1 to length(s) do

if s[i]=";" then k:=k+1 else a[k]:=a[K]+s[i];
n:=a[l]; fam:=a[2]; ind:=a[3]; koch:=a[4]; kor:=a[5];
j:=a[6]; oy:=a[7];

end;

begin

M:=[31,32,33,34,35, 39,41, 42, 43, 44, 45, 48, 49, 50, 51];
clrscr; B:=False;

writeln("Abonentin familiyasyny girizin');
readIn(fam); len:=Length(fam);
fori:=1to51do

if i in M then BEGIN

str(i,st);

fname:='SPR_'+st+'.csV';
Assign(f,fname); Reset(f);

while not eof(f) do begin

readin(f,s);

s1:=copy(s,8,len);

if sl=fam then begin B:=True;
Abonent(s,number,fam,indeks, koche, korpus,jay,oy);
writeln("Telefon nomeri ',number);
writeln("Abonentin familiyasy ',fam);
writeln('Pochta indeksi ',indeks);
writeln('Koche ',koche);
writeln('"Korpus ', korpus);

writeln('Jay 'jay);

writeln('Oy ',oy);
writeln('---------=--==-==-mmmmm oo Y



end; end; close(f); END;
if not B then writeln(*Abonent tapylmady’);
end.

§19. Talyplaryii bilimine baha beryin testirleyji
programmany tayyarlamak

Okuwcylaryn bilimlerine baha bermek {i¢in testirleméni
kompyuterde gecirmeklik birndge artykmaglyklara eyedir.
Birinjiden ol kagyz ¢ykdajysyny aradan ayyryar. Ikinjiden
bolsa okuwgy 6z bilim derejesini 6zbasdak barlamak
miimkingiligini alyar. Uginjiden baha dogry goyulyar.

Soraglary yorite tekst faylynda saklamak amatly bolyar.
Faylyn gurlusy seyle saylanyar. Her soraga 20 setir berilyér.
Sol 20 setirin ilkinji 19-sy soragy beyan etmeklik we birndge
jogap hodiirlemek ti¢in niyetlenyar. 20-nji setire soragda
hddiirlenen jogaplaryn dogrysynyi nomeri yazylyar. Anyklyk
iicin soraglary saklayan fayly Test.txt diyip atlandyralyil we ol
igjent katalogda yerlesen diyip hasap edeli.

Seylelikde Test.txt faylyndaky setirleriit n sany 20-4
kratny bolyar, soraglaryii sany bolsa (n div 20)-4 den bolyar.

Testirleyji programmany diizmek.
Programmanyn algoritmi seyle bolyar:

1.Soraglary saklayan faylyil ady soralyar. Ulanyjy faylyn
adyny girizydr.
2.Programma soraglary saklayan fayly okamak ii¢in agyar we
onda

nége setrir bardygyny hasaplayar we ol sany 20-4 bdliip

soraglaryn jemi sanyny (ssany) ¢ykaryar;
3. M kopliik bosadylyar ( M:=[]. Bu yerde M-okuwca berlen
soraglaryn nomerleri).
4. Berlen dogry jogaplaryn sanyny gorkezyan ululyk 0 deni
edilip alynyar;
5. Sonira 1-ssany aralykdan bir totén san alynyar.
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6. Eger alnan san M kopliikde yok bolsa onda nomeri sol sana
den bolan sorag ekrana
cykarylyar(soraga degisli 20 setirini difie 19-sy ¢ykarylyar),
soragyn nomeri bolsa
M kopliige gosulyar.
7. Talyp jogaby girizyér. Ol jogap soraga degisli 20 setirin 20-
nji setirinde yerlesen
san bilen denesdirilyér. Eger olar deni gelseler, onda jogap
dogry diyip habar
¢ykyar we berlen dogry jogaplaryn sany bir birlik
artdyrylyar, a eger olar den
gelmeseler, onda dogry dél diyen habar berilyar;
8.Eger talyba berlen soraglaryn sany 10-dan az bolsa 5-nji
ddime dolanyp barylyar.
9. Talybyn beren dogry jogaplaryi sany we ona berilyin baha
ekrana ¢ykarylyar.
Programma asakdaky gorniisde bolyar:
{Testirleyji programma}
Uses crt; Label 1,2;
Var M: Set of byte; fname,ss,s:string; f:TEXT;
a,ssany,n,k,l,j,l:integer;
BEGIN clrscr;
randomize;
ssany:=0;
write(‘Soraglary saklayan faylyn adyni girizin’);
readIn(fname);
assign(f,fname);
reset(f);
repeat
readin(f,s);
ssany:.=ssany+1,;
Until eof(f);
SSany:=SSany div 20;
Writeln(‘Faylda *,SSany,” sorag bar’);
M:=[];
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k:=0; {dogry jogaplaryn sany}
Writeln(‘Soraglar’);
delay(1000);
fori:=1to 10 do
BEGIN
clrscr;
reset(f);
writeln(I,’-nji sorag’);
1: n:=random(SSany)+1;
if nin M then goto 1 else M:=M+[n];
for j:=1 to (n-1)*20 do readIn(f);
for j:=1 to 19 do begin
readIn(f,s);
writeln(s);
end;
writeln(‘Dogry jogabyn nomerini yaz! ’);
readIn(l);
readIn(f,a);
if I=a then begin
writeln(‘Dogry’); k:=k+1; end else writeln(‘Dogry dal’);
readIn(ss);
END;
Writeln(‘Siz 10 soragdan ’k,” sanysyny bildiniz’);
Case k of
10 : Writeln(*5-1ik”);
9 : Writeln(‘4-1lik’);
8 : Writeln(‘4-lik’);
7 : Writeln(‘3-lik”);
Else Writeln(‘2-lik’);
close(f); end.
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ALTYNJI BOLUM

OYUNLARY PROGRAMMALASDYRMAK
§ 20. ,,X — O“ oynuny programmalasdyrmak

Oyunlary programmalasdyrmakda esasy orun sol oyny
oynamagyn algoritmini diizmeklige degislidir. Programma
oyundaky yagdayy seljerip, it amatly goclimi saylamalydyr.
Hézirki wagtda kop sanly oyunlar ii¢in diirli programmalar
diizlilendir we olar barha kamillesdirilyar.

Biz “Hag¢-nol” adyny alan oyny programmalasdyrmaga
synanysyk etdik. Bu oyunda 3x3 6l¢egli bos tablissa berilyar.
Oyna iki oyungy gatnagyar. Oyungylar gezekli-gezegine
tablissanyi bos Oyline bellik edyarler. Olaryn biri “0”,
beylekisi bolsa “X” belgisini yazyar. Bir gezekde difie bir belgi
etmek rugsat berilyir. Eger oyungy belgi edenden son,
tablissanyn siitiininde, ya-da setirinde, ya-da diagonalynda 3
sany mefizes belgi dursa, onda sonky gog¢iimi eden oyungy
oyuny utyar.

Asakda sol programma getirilyar:
uses crt;

Label 1,2,3;

Var

a:array[1..3,1..3] of char;
k,n,m,i:integer;

(*************************************************)

Function Barla:Boolean;

Var
s1,s2,53,54,55,56,57,58,i1,j1:Byte;
Begin

Barla:=False;

For i1:=1 to 3 do begin
§1:=0; s2:=0; s3:=0:54:=0;55:=0;56:=0:;57:=0:;58:=0:;
for j1:=1 to 3 do begin
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ifalil,jl]="X" then inc(sl);

ifaljl,il]="X"then inc(s3),

ifafjl,il]="0"then inc(s4);

ifafil,j1]="0"then inc(s2);

ifaljl,jl]="X" then inc(s5);

ifaljl,j1]="0" then inc(s6),

if a[j1,4-j1]="0" then inc(s8),

if a[il,4-j1]="X"then inc(s7);

end;

if (s7=3)or(s1=3)or(s3=3)or(s5=3) then begin write(‘Siz
utuldynyz!’);

Barla:=True; readkey; halt; end;

if (s8=3)or(s2=3)or(s4=3)or(s6=3) then begin write( Siz
utdunyz!’);

Barla:=True; readkey; halt; end;

end;

END;
(*************************************************)
Procedure Cap;

Var i1,j1:Byte;

Begin

for i1:=1 to 3 do begin

for jl:=1to 3 do

write(afil,jl1],” );

writeln; end;

END;
(*************************************************)
Procedure Goy;

Label 4;

Var

max,p,il,jl:sortint;

s:array[1..8] of shortint;

Begin

for i1:=1 to 3 do begin

for j1:=1to 8 do s[j1]:=0;
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for j1:=1 to 3 do begin

ifaljl,il]="0" then inc(s[4]);

ifa[iljil]="0" then inc(s[2]);

ifa[jljil]="0"then inc(s[6]),

ifa[j1,4-j1]="0" then inc(s[8]);

ifalil,jl]="X" then inc(s[1]);

ifafjl,il]="X" then inc(s[3]);

ifaljl,jl]="X" then inc(s[5]);

if a[j1,4-j1]="X"then inc(s[7]);

end;

if s[1]=2 then begin for j1:=1to 3 do
ifalil,jl1]=""then begin afil j1]:="X"; exit;end;

end;

if s[3]=2 then begin for j1:=1to 3 do
ifa[jl,il]=""then begin afjl,il]:="X"; exit;end;

end;

if s[5]=2 then begin for j1:=1 to 3 do
ifafjl,jl1]=""then begin afjl,j1]:="X"; exit;end;

end;

if s[7]=2 then begin for j1:=1 to 3 do
if a[j1,4-j1]=""then begin afjl,4-j1]:="X"; exit;end;

end;

if s[2]=2 then begin for j1:=1to 3 do
ifafil,jl]=""then begin afil,jl]:="X’; exit;end;

end;

if s[4]=2 then begin for j1:=1to 3 do
if a[j1,il]=""then begin afjl,il]:="X"; exit;end;

end;

if s[6]=2 then begin for j1:=1to 3 do
ifafjl,jl]=""then begin afjl,jl1]:="X’; exit;end;

end;

if s[8]=2 then begin for j1:=1to 3 do
if a[j1,4-j1]=""then begin a[j1,4-j1]:="X"; exit end;

end;

if (s[1]=0)and (s[3]=0) and(s[5]=0)and(s[7]=0) then
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ifaf[2,2]="" then begin a[2,2]:="X"; exit, end;
end;
for i1:=1 to 3 do begin
for j1:=1 to 8 do s[j1]:=0;
for j1:=1 to 3 do begin
ifalil,jl]="X" then inc(s[1]),
ifafjl,il]="X" then inc(s[3]);
ifafjl,j1]="X" then inc(s[5]);
if a[il,4-j1]="X"then inc(s[7]);

end;

4:

j1:=3 max:=s[1]; p:=1;
while j1<=7 do

begin

if (max<s[j1])and(s[j1]>=0) then begin max:=s[j1]; p:=j1;
end;
jl:=j1+2;
end;
if p=1 then begin for j1:=1to 3 do
ifafil j1]=""then begin afil jl]:="X"; exit; end;
s[p]:=-1;
end;
if p=3 then begin for j1:=1to 3 do
ifafjl,il]=""then begin afjl,il]:="X"; exit, end,
s[p]:=-1;
end;
if p=5 then begin for j1:=1to 3 do
ifaljljl]=""then begin afjl,jl1]:="X’; exit, end;
s[p]:=-1;
end;
if p=7 then begin for j1:=1to 3 do
if a[j1,4-j1]=""then begin a[jl,4-j1] :=’X’; exit, end;
s[p]:=-1;
end;
goto 4; END; END;
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(************************************************)

Begin clrscr;
fori:=1to 3 do
fork:=1to 3doalik]:="";
write(‘Oynykim baslayar? Kompyuter iicin 1, Oziifiiz 0
basyn!’);
read(k);
if k=0 to thenbegin write(‘Koordinatalary girizin!’);
read(n,m);
afn,m]:="0"; end;
for i:=1 to 4 do begin
goy;
cap;
writeln(‘-------===-====-mmmememee- ),
if barla then halt;
2: write(‘Koordinatalary girizin!’); read(n,m);
if afn,m]=""then a[n,m]:="0’ else goto 2;
if barla then halt;
cap;
writeln(‘-=--=======semceemceneeen- );
end;
if k=1 then begin
for n:=1to 3 do
for m:=1to 3 do
if afn,m]=""then a[n,m]:="X";
cap;
writeln(‘-------===-====-mmmmmmme- );
if barla then halt;end;
writeln(‘Denlik’); readkey;
END.

§21. ,NIM*“ oynuny programmalasdyrmak

Nim oyny i gadymy we gyzykly matematiki oyunlaryn
biridir. Nim oyny asakdaky diizgiinler boyunga oynalyar:
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¢ Birndge hatarda diirli mukdarda daslar yerlesyar;
e Oyna iki sany oyungy gatnasyar;
¢ Oyungylar yzly-yzyna oynayarlar. Her oyungy 6z
gezegi yetende haysy hem bolsa bir hatardan islédn
mogberinde das alyar. Bir gezekde birndce hatardan dag
almak bolmayar;
¢ i1 sonky dasy alan oyungy utyar.

Nim oyny XIX asyryn ahyryna ¢enli kazinolarda
oynalypdyr. Yone XX basynda bu oyun 6z mesgurlygyny
yitiripdir. Ona 1901-nji yylda Garward uniwersitetinin
matematigi Carlz L.Butonyn ¢ap eden ylmy makalasy sebép
bolupdyr. Ol nim oynundaky bolup biljek yagdaylary doly
derndp in amatly strategiyany saylamagyn usuluny gorkezipdir.
Bu strategiyany bilyén iki oyungy nim oynuny oynanlarynda
daglaryn baslangy¢ yagdayyna we oyny kimin baglayandygyna
baglylykda oynuii netijesi 6iitinden belli bolupdur. Netijede
kazinolarda nim oynyny oynamak goyulypdyr. Butony tapan
in amatly strategiyasy sanamagyni ikilik sistemasyna
esaslanandyr we Ordn yonekeydir. Eger oyuncy nobatdaky
gdcim edeninden son daslaryn yagdayy ona oyunda utmaga
doly miimkingilik beryén bolsa, onda daslaryn yagdayy
howpsuz diyilyir, a eger utmaga doly miimkingilik yok bolsa,
onda yagday howply diyilyér. Islendik howply yagdayy bir
gociimde howpsuz yagdaya getirmek bolyar. Islendik géciim
howpsuz yagdayy howply yagdaya getiryiar. Oyungy oyunda
utmak ti¢in howply yagdayy howpsuz yagdaya getirmeli,
netijede garsydasyna daslaryn yagdayyny howply yagdaya
getirmdge meZbur etmeli. Oyungy birinji bolup go¢yén bolsa
we daslaryn baslangyc yagdayy howply bolsa, onda Butonyn
strategiyasyny ulanmak ona utmaga doly miimkingilik beryar.
Eger oyuncy ikinji bolup gé¢yin bolsa we daslaryn baslangye
yagdayy howpsyz bolsa, onda Butonyi strategiyasyny ulanmak
onla utmaga doly miimkingilik beryir.

Dagslaryn yagdayyny bilmek ii¢in setirlerdiki daglaryn
sanyny siitlinde yazmaly we ol sanlary ikilik sistema gegirmeli.
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Ikilik sistemada yazylan sanlaryn degisli razryadlaryny
siitlinler boyunga gosmaly. Eger siitiilerde alnan jemlerin i¢inde
in bolmanda biri tdk san bolsa, onda ol yagday howply bolyar,
a dhlisi jiibiit bolsa, onda yagday howpsuz bolyar.
Butonyn strategiyasyny ulanyp nim oynuny oynayan

programma asakdaky gorniisde bolyar:
Uses CRT
const

MAXROW = 14; {Setirlerin maksimal sany}

MAXCOL = 20; {Setirlerdiki daslaryin maksimal sany}
type

ColType =array [1..MAXROW)] of integer;
var

exit : Boolean; {isi tamamlamagyn nysany}

change : Boolean;  {oynun sertinin {iytgemeginii nysany}

nrow :integer; {hatarlaryi sany}

ncol : ColType; {Hatarlar boyunca maksimal daszaryn
mukdary}

col :ColType; {Hatarlar boyunca daslaryn hézirki

yagdayy }
oo }
Procedure ShowField;
const

FISH = #220;

X0 =4

X1l =72;

X =20;
var

i,j : integer;

begin {ShowField}
fori:=1tonrowdo
begin
GotoXY(X0,i+4);
write(i);
GotoXY(X1,i+4);
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write(col[i]:2);
for j := 1 to ncol[i] do
begin
GotoXY (X+2*},i+4);
if j<=col[i] then write(FISH) else write(".")
end
end
end; {ShowField}

Procedure Prepare;
const
Header0 = 'NIM OYNY';
Headerl = 'Siz islendik setirden islendik sany das alyp
bilersiniz.";
Header2 ='In sonky dasy alan oyungy utyar.';
Header3 = 'Setirifi nomeri';
Header4 = 'Daszaryn sany’,
var
i : integer;
begin {Prepare}
clrscr;
GotoXY((80-Length(Header0)) div 2,1);
write(Header0);
GotoXY((80-Length(Headerl)) div 2,2);
write(Headerl);
GotoXY((80-Length(Header2)) div 2,3);
writeln(Header2);
write(Header3);
GotoXY (80-Length(Header4),4);
write(Header4);
for i := 1 to nrow do col[i] := ncoll[i]
end; {Prepare}

Procedure GetPlayerMove;
const
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TEXT1 = 'Hatar Mukdary gorniisde 6z gd¢liminizi giriziii
(mysal {igin, 2 3 — 2-nji hatardan 3 das almak)'’;
TEXT2 = 'ya-da oyundan ¢ykmak ti¢in 0 0 girizin; -1 0 oyny
sazlamak tii¢in';
TEXT3 = 'Sizin go¢liminiz: B
Y =20
var
correctly : Boolean; x1,x2 :integer;
e }
Procedure GetChange;
const
tl = 'Oyny sazlamak';
t2 = '(hatarlaryn sanyny we her hatardaky daslaryn sanyny
girizmek)’;
var
correctly : Boolean;
i - integer;
begin {GetChange}
clrscr;
GotoXY((80-Length(t1)) div 2,1);
write(t1);
GotoXY((80-Length(t2)) div 2,2);
write(t2);
repeat
GotoXY(1,3);
write('Setirlerin sanyny girizin (maksimum ' MAXROW,"):

):
GotoXY (WhereX-6,WhereY);
readIn(nrow);
correctly := (nrow<=MAXROW) and (nrow>1);
if not correctly then
write(#7)
until correctly;
for i :=1to nrow do
repeat
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GotoXY(1,i+3);
write(' psz '\i,', Daslaryn sany
(maksimum ' MAXCOL,": %
GotoXY (WhereX-6,WhereY);
readIn(ncol[i]);
correctly := (ncol[i]J<=MAXCOL) and (ncol[i]>0);
if not correctly then
write(#7)
until correctly
end; {GetChange}

begin {GetPlayerMove}
ShowrField:;
GotoXY((80-Length(TEXTL)) div 2,Y);
write(TEXT1);
GotoXY((80-Length(TEXT2)) div 2,Y+1);
write(TEXT?2);
repeat
GotoXY(1,Y+2);
write(TEXTS3);
GotoXY (WhereX-16,Y+2);
readin(x1,x2);
exit :=x1=0;
change := x1=-1;
if not (exit or change) then
begin
correctly := (x1>0) and (x1<=nrow) and
(x2<=col[x1]) and (x2>0);
if correctly then
begin
col[x1] := col[x1]-x2; ShowrField
end
else
write(#7)
end
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else
correctly := true
until correctly;
if change then
GetChange
end; {GetPlayerMove}

T }

FUNCTION CheckField : integer;
var
i,j : integer;
begin {CheckField}
=0
for i :=1 to nrow do if col[i]>0 then inc(j);
CheckField :=
end; {CheckField}
{ommmrremmmm e }
Procedure CheckPlay;
var
i : integer;
begin {CheckPlay}
GotoXY(1,25);
write('Yenede oynamak ii¢in 1,¢ykmak tigin 0 girizifi:');
readIn(i);
if i=1 then change := true else exit := true
end; {CheckPlay}
O ——— }
Procedure PlayerVictory;
const
t1 = 'Gowy oyun bilen gutlayaryn!,
var i : integer;
begin
GotoXY((80-Length(t1)) div 2,24);
writeln(t1,#7);
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fori:=1tonrow do
if ncol[i]<MAXROW then inc(ncolli]);
CheckPlay
end; {PlayerVictory}

Procedure OwnVictory;
const
tl = 'Siz utuldynyz: indiki gé¢limde men tutus hatary alyan '
var
i : integer;
begin {OwnVictory}
=1
while col[i]=0 do inc(i);
GotoXY((80-Length(tl)) div 2,24);
write(t1,i,#7);
delay(2000);
col[i] :=0;
ShowrField;
CheckPlay
end; {OwnVictory}

Procedure ChooseMove;
const
BIT =6;
type
BitType = array [1..BIT] of integer;
var
nchit : array [1..MAXROW] of BitType;
i,j,k : integer;
nbit : BitType;

Procedure BitForm(n : integer; var b : BitType);
var

i : integer;
begin {BitForm}
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for i := BIT downto 1 do

begin
if odd(n) then b[i] := 1 else b[i] :=0;
n:=nshrl
end
end; {BitForm}
(oo }
begin {ChooseMove}

for i := 1 to nrow do BitForm(col[i],ncbit[i]);
fori:=1toBIT do
begin
nbit[i] := 0;
for j := 1 to nrow do nbit[i] := nbit[i] xor ncbit[j,i]
end;
i=1;
while nbit[i]=0 do inc(i);
if i>BIT then
begin
=y
while col[j]=0 do inc(j);
k:=1
end
else
begin
=y
while ncbit[j,i]=0 do inc(j);
fori:=itoBIT do
if nbit[i]=1 then
ncbit[j,i] := ord(ncbit[j,i]=0);
k:=0;
fori:=1toBIT do
begin
if ncbit[j,i]=1 then inc(k);
if i<BIT then k := k shl 1
end,
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k:=col[j] - k
end;
GotoXY(1,23);
write('Menin goglimim: );
GotoXY (WhereX-8,WhereY);
delay(1000);
write(j,' ',K);
col[j] := col[j]-k
end; {ChooseMove}

begin {SetOwnerMove}
case CheckField of
0 : PlayerVictory;
1: OwnVictory;
else
ChooseMove;
end; {case}
end; {SetOwnerMove}

ncol[1] :=3;
ncol[2] := 4;
ncol[3] :=5;
repeat
Prepare;
repeat
GetPlayerMove;
if not (exit or change) then
SetOwnerMove
until exit or change
until exit
end.
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§22. Kiist oyny bilen baglanysykly meseleleri
programmalasdyrmak

Mesele 1. 8X8 o6lcegli kiist tagtasynda her bir 6yjiige dine bir
gezek baryp atyn go¢iimi bilen aylanyp ¢ykmaly. Baslangy¢
Oyjiigin koordinatalary berilyédr. Her gd¢limde 6jilige artyan
tertipde 1,..., 64 sanlaryn degislisini yazmaly.
Coziilisi.
Bu meselini birndge usul bilen islemek bolar. Ilki bilen bir
s0zliwi Oziimiz elimiz bilen tapyarys we sol yoly yatda
saklayarys. Koordinatalary berilen nokatda 1 yazyarys we 6i
vatda saklanan yol boyunga 6yjiiklere sanlary yazmagymyzy
dowam edyiris.

Programma asakdaky gorniisde bolyar.
uses crt; { Bayram A.}
label 1;
Var
a:array[1..8,1..8] of byte;
X,y:array[1..64] of byte;
t,x0,y0,k,i,j:integer;
begin
clrscr;
X[1]:=1; Xx[2]:=3; x[3]:=5; x[4]:=7; X[5]:=8;
X[6]:=7; X[7]:=8; x[8]:=6; x[9]:=4; x[10]:=2;
X[11]:=1; x[12]:=3;x[13]:=1;x[14]:=3;
X[15]:=5; x[16]:=7;x[17]:=8;x[18]:=7;x[19]:=8;
X[20]:=6;x[21]:=4;x[22]:=2;x[23]:=1;x[24]:=2;
X[25]:=3;x[26]:=1;x[27]:=2;x[28]:=1;x[29]:=2;
X[30]:=4;x[31]:=6;x[32]:=8;x[33]:=7;x[34]:=8;
X[35]:=7;x[36]:=5;x[37]:=6;x[38]:=8;x[39]:=6;
X[40]:=4;x[41]:=2;x[42]:=1;x[43]:=2;x[44]:=1;
X[45]:=3;x[46]:=5;x[47]:=7;x[48]:=8;x[49]:=6;
X[50]:=5;x[51]:=7;x[52]:=5;x[53]:=3;x[54]:=4;
X[55]:=5;x[56]:=3;X[57]:=4;X[58]:=6;x[59]:=4;
X[60]:=6;x[61]:=5;x[62]:=4;x[63]:=3;x[64]:=2;
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y[1]:=1;y[22]:=1;y[45]:=1;y[30]:=1;
y[31:=1;y[20]:=1;y[47]:=1;y[32]:=1;
y[44]:=2;y[29]:=2;y[2]:=2;y[21]:=2;
y[46]:=2;y[31]:=2;y[4]:=2;y[19]:=2;
y[23]:=3;y[64]:=3;y[53]:=3;y[62]:=3;
y[55]:=3;y[60]:=3;y[33]:=3;y[48]:=3;
y[28]:=4;y[43]:=4;y[56]:=4;y[59]:=4;
y[52]:=4;y[49]:=4;y[18]:=4,y[5]:=4,
y[11]:=5;y[24]:=5;y[63]:=5;y[54]:=5;
y[61]:=5;y[58]:=5;y[51]:=5,y[34].=5;
y[42]:=6;y[27]:=6;y[12]:=6;y[57]:=6;
y[50]:=6,y[37]:=6.y[6]:=6;y[17]:=6;
y[13]:=7;y[10]:=7;y[25]:=7;y[40]:=7;
y[15]:=7;y[8]:=7;y[35]:=7;y[38]:=7;
y[26]:=8;y[41]:=8;y[14]:=8;y[9]:=8;
y[36]:=8;y[39]:=8:y[16]:=8;y[7]:=8;
writeln('x,y=");readIn(x0,y0);
k:=0;
for i:=1to 64 do
if (x[i]=x0) and(y[i]=y0) then begin t:=i; goto 1;end,
1: for i:=t to 64 do begin k:=k+1; a[x[i],y[i]]:=k; end,;

for i:=1 to t-1 do begin k:=k+1; a[x[i],y[i]]:=k; end;
WRITELN('Atyn gochumleri®);
fori:=1to 8 do begin writeln;
for j:=1 to 8 do write(a][i,j]:4," );

end;
readln;
end.

Su meselénin ¢oziilisiniii yene bir gorniisini getirelin.
Asakdaky programmada atyn gdog¢iimleri 611 tayyn yol boyunga
tapylman, eysem deriiew netijesinde tapylyar. Birinji 4dimde 1
dédlde 0 goyulyar.
uses crt;
type m = array[1..8,1..8] of integer;
consta: m=((0, 43, 22, 27, 10, 41, 12, 25),
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(21, 28, 63, 42, 23, 26, 9, 40),
(44,1, 52, 55, 62, 11, 24, 13),
(29, 20, 61, 58, 53, 56, 39, 8),
(2, 45, 54, 51, 60, 49, 14, 35),
(19, 30, 59, 48, 57, 36, 7, 38),
(46, 3, 32, 17, 50, 5, 34, 15),
(31, 18, 47, 4, 33, 16, 37, 6));
var
b:m;
I,J,X,y,C : integer;
BEGIN
clrscr;
write('x="); read(x);
write('y="); read(y);
fori:=1to 8 do
begin(*1%*)
forj:=1to 8 do
begin(*2%*)
c:=afi,j]-a[x,yl;
if(c<0) then c:=c+64;
b[i,j]:=c;
write(b[i,j]:4);
end;(*2*)
writeln;
end;(*1%*)
readln; readln;
END.
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YEDINJI BOLUM

GRAFIKI EKRANY DOLANDYRMAK

§ 23. Displey adapterlerinin grafiki is kadalarynyn gysgaca
hésiyetnamasy

Graph moduly ekrana sekilleri ¢cykarmak ti¢in ulanylyan
serigdeleri saklayar. Modulda jemi 50-den gowrak funsiyalar
we proseduralar bardyr. Turbo Paskal ise goyberilende ekran
tekst kadasynda agylyar. Sonun iigin kompyuterin grafiki
miimkingiliklerini  ulanyan islendik programma displey
adapterinin grafiki is kadasyny gurnamalydyr.

Grafiki proseduralary anyk adapter bilen islemek ii¢in
sazlamak dagky draywerlerin komegi bilen amala asyrylyar.
Draywer — munuil 6zi personal kompyuterin tehniki serisdesini
dolandyryan programmadyr. Grafiki draywer displey adapterini
grafiki kadada dolandyryar. Grafiki draywerler diskde BGI
(Borland Graphics Interface — iilis soziinden alynyar)
katalogda BGI gineltmeli fayllar gorniisinde saklanyarlar.
Mysal iicin, CGA.BGI - CGA adapter iigin draywer,
EGAVGA.BGI — EGA we VGA adapterler ligin draywer we
s.m.

Hézirki wagtda ondiirilydn personal kompyuterler IBM
firmasy tarapyndan islenip tayynlanan adapterler ya-da solar
bilen kybapdas adapterler bilen enjamlasdyrylyar.Otiki
sapaklarda yatlanyp gecilen monohrom MDA adapterini
hasaba almasak, olaryn &hlisi grafiki kadada isldp bilyéandirler.
Bu kadada displeyin ekrany bir-birine 6rdn golay yerlesen
nokatlaryn — piksellerin toplumy hokmiinde seredilyér. Ol
nokatlaryn her birinin belli bir renkli sohlelenmegini
programma tarapyndan dolandyrmak bolyar.

Anyk adapteriii grafiki miimkingilikleri ekranyn
miimkingilikleri bilen kesgitlenyér, basgaca aydanda
piksellerit umumy sany, seyle hem olaryn islendiginini

100



sOhlelenip biljek refikleriniit umumy sany bilen kesgitlenyér.
Ondan basgada kop adapterlerin birndge grafiki sahypa bilen
islemek miimkingilikleri bardyr. Grafiki sahypa diyip operatiw
husun ekranyn “kartasyny” doretmek ticin ulanylyan oblastyna
(basgaca aydanda operatiw husun ekranyin her bir pikselin
renki baradaky maglumaty saklayan oblastyna) aydylyar.
Asakda has kop yayran adapterlerin grafiki is kadalarynyn
gysgaca hisiyetnamalary getirilyar.

CGA (Color Graphics Adapter — renkli grafiki adapter)
adapterinl 5 sany grafiki kadasy bardyr. Olardan 4 kada ekranyn
pes ygtyyarlyk miimkingiligine layyk gelyar(keseligine 320
piksel, dikligine 200 piksel, b.a. 320x200) we diiie ulanylyan
reniklerin toplumy — palitrasy bilen tapawutlanyarlar. Her bir
palitra 3 refikden duryar, a sohlelenmeyén piksellerii gara
reniki hem hasaba alynanda bolsa 4 refikden ybaratdyr: palitra 0
(vagty yasyl, giilgiine, sary), palitra 1 (yagty mawy, gyrmyzy,
ak), palitra 2 (yasyl, gyzyl, mele) we palitra 3 (mawy,
syyarenk, yagty-cal). 5-nji kada yokary 640x200 ygtyyarlyga
layyk gelyér, yone bu yagdayda her bir piksel 611 saylanan
haysy hem bolsa bir we dhli pikseller iicin menzes bolan reitk
bilen sohlelenip, ya-da hig hili sohlelenmén biler. Basgaca
aydanda, 5-nji kadanyn palitrasynda dinie iki sany refik bardyr.
Grafiki kadada CGA adapteri dinie bir sahypany ulanyar.

EGA (Enhanced Graphics Adapter — giiyclendirilen
grafiki adapter) adapteri CGA adapterin grafiki kadalaryny
doly goldayar. Ondan basgada pes ygtyyarlykly (640x200, 16
renik, 4 sahypa) we yokary ygtyyarlykly (640x350, 16 renk, 1
sahypa) kadalary bardyr. EGA adapterinin kébir gorniislerinde
monohrom kadasy (640x350, 1 sahypa, 2 reiikk) hem
ulanylyandyr.

MCGA (Multi-Color Graphics Adapter — koprenkli
grafiki adapter) CGA adapter bilen sygysyandyr we yenede bir
kada (640x480, 2 reiik, 1 sahypa) eyedir.

VGA (Video Graphics Adapter —grafiki video adapter)
adapteri CGA we EGA adapterlerin kadalaryny goldayandyr
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we ondan basgada yokary ygtyyarlykly kada (640x480, 16
renk, 1 sahypa) eyedir.

SVGA (Super Video Graphics Adapter —super grafiki
video adapter) adapteri 800x600 we ondan hem yokary
ygtyyarlygy, 256 we ondan hem kop renki ulanyan adapterdir.
Yone Turbo Pascal 7.0 —da bu adapterii drayweri yokdur.Onuti
iicin EGAVGA.BGI draywerini ulanmaly bolyar.

§24. Grafiki kadada islemek iicin ulanylyan proseduralar
we funksiyalar. Figuralary hereketlendirmek

InitGraph prosedurasy. Adapterin grafiki is kadasyny
gurnayar.

Proseduranyn s6zbasysy:

Procedure InitGraph (var Driver, Mode: Integer; Path : String);

Bu yerde Driver — grafiki draywerin tipini kesgitleyan
Integer tipli tiytgeyan ululyk; Mode - grafiki adapterin is
kadasyny kesgitleyar; Path - draywerin faylynyn
adyny(kdhalatlarda faylyn doly marsrutyny) saklayan setir tipli
iytgeyéan ululykdyr.

Prosedura ¢agyrylmazyndan 61 kompyuterdiki
disklerinl birinde gerekli grafiki drayweri saklayan fayl
bolmalydyr. InitGraph prosedurasy bu drayweri operatiw husa
yiikleyar we adapteri grafiki is kadasyna geciryéar. Draywerin
tipi grafiki adapterin tipine layyk gelmelidir. Drayweri tipini
kesgitlemek tigin Graph modulynda asakdaky hemiselikler
kesgitlenendir:

const

Detect = 0; {Awtokesgitlemek tipinini kadasy}
CGA =1;

MCGA =2;

EGA =3;

EGAG4 =4;

EGAMono =5;

IBM8514 =6;
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HercMono =7

ATT400 =8;
VGA =9;
PC3270 =10;

Adapterlerin kopiisi diirli kadalarda islap bilyarler.
Adaptere gerekli kadany gorkezmek ticin Mode iiytgeyani
ulanylyar. Mode tytgeyanin bahasy hokmiinde asakdaky
hemiselikleri ulanmak miimkindir:

const

{Adapter CGA:}

CGACO =0; {Pes ygtyyarlyk, palitra 0}
CGAC1 =1; {Pes ygtyyarlyk, palitra 1}
CGAC2 = 2; {Pes ygtyyarlyk, palitra 2}
CGAC3 =3; {Pes ygtyyarlyk, palitra 3}
CGAHi = 4; {Yokary ygtyyarlyk}
{Adapter MCGA:}

MCGACO = 0; {CGACO — kadasy yaly}
MCGAC1 =1; {CGAC1 — kadasy yaly }
MCGAC2 = 2; {CGAC2 — kadasy yaly }
MCGAC3 = 3; {CGAC3 — kadasy yaly }
MCGAMed = 4; {CGAHIi — kadasy yaly }
MCGAHi =5; {640x480 }

{Adapter EGA}

EGALo = 0; {640x200, 16 renk}
EGAHI =1; {640x350, 16 renk}

EGAMonoHi = 3; {640x350, 2 renk}

{HGC we HGC+ adapterler:}

HercMonoHi == 0; {720x348}

{ATT400 adapteri:}

ATT400C0 =0; {CGACO kadanyn analogy}

ATT400C0 =1; {CGAC1 kadanyn analogy}
ATT400C0 =2; {CGAC?2 kadanyn analogy}
ATT400C0 =3; {CGAC3 kadanyn analogy}
ATT400C0 =4; {CGAC4 kadanyn analogy}
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ATT400C0 =5; {640x400, 2 refik}
{VGA adapteri:}

VGALO0=0; {640x200}
VGAMed=1,; {640x350}
VGAHI=2; {640x480}
PC3270Hi=0; {HercMonoHi —yn analogy}
{IBM8514 adapteri:}

IBM8514L0=0; {640x480, 256 renk}
IBM8514Hi=1, {1024x768, 256 renk}

Goy CGA.BGI draywer C:\TP\BGI katalogda yerlesyén bolsun
we 2 renkli 320x200 is kadasy gurnalyan bolsun. Onda
InitGraph prosedurasyna yiizlenmeklik asakdaky yaly bolar:
Uses Graph;

Var

Driver, Mode:Integer;

Begin

Driver:=CGA;

Mode:=CGAC2;

InitGraph(Driver, Mode, ‘C:\TP\BGI");

Eger personal kompyuterin adapterinin tipi nabelli bolsa ya-da
programma islendik adapter bilen islemégé niyetlenen bolsa,
onda InitGraph prosedurasyna yiizlenmeklik agakdaky yaly
bolar:

Driver:=Detect;
InitGraph(Driver, Mode, ‘C:\TP\BGI’);
SetColor prosedurasy. Bu prosedura ¢ykarylyan ¢yzyklaryn
we simwollaryn refikini kesgitleyéar. Sozbasysy:
Procedure SetColor(Color:Word);
Bu yerde Color — retikin nomeri ya-da ady.

Graph modulynda retiki gérkezmek tigin edil CRT

modulyndaky yaly hemiselikler kesgitlenendir.

CloseGraph prosedurasy. Bu prosedura adapterin grafiki is
kadasyny yatyryar we ekranyn tekst is kadasyny dikeldyar.
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Prosedura parametrsiz ¢agyrylyar: CloseGraph;

Adapterin grafiki is kadasynda ekran piksellerden duryar.
Ekrandaky nokadyn kordinatalary yokarky ¢ep burca gora
alynyar. Ekranyn in yokarky ¢ep bur¢cynyn koordinatalary (0,0)
diyip hasaplanyar. Nokadyn birinji koordinatasy onui kese
koordinatasyny, a ikinji koordinatasy bolsa, dik koordinatasyny
anladyar.

GetMaxX we GetMaxY funksiyalary. Bu funksiyalar Word
tipli bahany alyarlar we degislilikde ekranyii maksimal kese we
maksimal dik koordinatasyny goérkezyarler.

GetX we GetY funksiyalary. Bu funksiyalar Integer tipli

we dik koordinatasyny gorkezyarler.

MoveTo prosedurasy. Gorkezijini gorkezilen nokada
geciryar.

Proseduranyil s6zbasysy:

Procedure MoveTo(X,Y:Integer);

MoveRel prosedurasy. Gorkezijini 61iki duran yerine goré
tdze nokada geciryar.

Proseduranyil sdzbasysy:

Procedure MoveRel(DX,DY :Integer);

Bu yerde DX,DY —koordinatalara berilyin artdyrma.
ClearDevice prosedurasy. Grafiki ekrany arassalayar.
Prosedura yiizlenilenden son gorkeziji (0,0) nokada geg¢yir,
ekran bolsa fonyn renki bilen refiklenyér. Fonun renki bolsa
SetBkColor prosedurasynyil komegi bilen kesgitlenyér.
Proseduranyn sézbasysy:

Procedure ClearDevice;

Cyzyklar we nokatlar. Kopburcluklar. Dugalar, towerekler
we ellipsler.

PutPixel prosedurasy. Bu prosedura berlen koordinatalar
boyunga berlen renkli nokady ekrana ¢ykaryar. Proseduranyn
s0zbasysy:

Procedure PutPixel(X,Y:Integer; Color :Word);
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GetPixel funksiyasy. Bu funksiya berlen koordinatalarda
yerlesyan nokadyn renkini beryar. Funksiyanyi sozbasysy:
Function GetPixel(X,Y:Integer) :Word,;

Line prosedurasy. Bu prosedura basynyn we soitunyn berlen
koordinatalary boyunga ¢yzygy ekrana ¢ykaryar. Proseduranyn
sOzbasysy:

Procedure Line(X1,Y1, X2,Y2:Integer);

LineTo prosedurasy. Bu prosedura gorkezijinin 6nki duran
yerinden baglanyan we koordinatalary berlen nokatda gutaryan
¢yzygy ekrana ¢ykaryar. Proseduranyn sozbasysy:

Procedure LineTo(X,Y:Integer);

LineRel prosedurasy. Bu prosedura gorkezijinini 6nki duran
yerinden baglanyan we gutaryan yeriniil koordinatalary berlen
artdyrmalara gord kesgitlenyén ¢yzygy ekrana ¢ykaryar.
Proseduranyn s6zbagysy:

Procedure LineRel(DX,DY:Integer);

Rectangle prosedurasy. Bu prosedura depelerinin berlen
koordinatalary boyunga goniiburclyk guryar.

Proseduranyn s6zbasysy:

Procedure Rectangle(X1,Y1,X2,Y2: Integer);

Bu yerde (X1,Y1) goniibur¢lugyn yokarky cep depesinini
koordinatalary, (X2,Y2) goniibur¢lugyn asaky sag depesiniil
koordinatalary.

Circle prosedurasy. Bu prosedura towerek guryar.
Proseduranyn s6zbasysy:

Procedure Circle(X,Y: Integer;R:Word);

Bu yerde (X,Y) toweregint merkezinin koordinatalary, R —
toweregin radiusy.

Arc prosedurasy. Bu prosedura toweregin dugasyny guryar.
Proseduranyn sdzbasysy:

Procedure Arc(X,Y: Integer;BegA,EndA,R:Word);

Bu yerde (X,Y) merkezinin koordinatalary, BegA,EndA -
duganyn baslangy¢ we gutaryan burgy,R — radius.
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Burglar sagat strelkasynyn tersine sanalyar we graduslarda
gorkezilyar. Nul burg ¢cepden saga ugrukdyrylan kese wektoryin
ugruna layyk gelyar.

Ellipse prosedurasy. Bu prosedura ellipsiii dugasyny guryar.

Proseduranyn sozbagysy:

Procedure Ellipse(X,Y: Integer;BegA,EndA,RX,RY:Word);

Bu yerde (X,Y) merkezinin koordinatalary, BegA,EndA -

duganyn baslangyc¢ we gutaryan burgy,RX,RY — degislilikde

ellipsin kese we dik radyuslarynyn pikseldiki bahalary.
Asakdaky pogramma ekranyn diagonallaryny ¢yzar.

Uses Graph;

Var

gd,gm:Integer;

begin

gd:=detect;

InitGraph(gd,gm,'D:\TP\BGI";

Line(0,0,GetmaxX,GetMaxy);

Line(0,GetMaxy,GetmaxX,0);

readln; closeGraph;

end.

Ekranda figuralary hereketlendirmek asakdaky usul

bilen amala agyrylyar:

1. Figura ¢yzylyar;

2. Ol figura Delay prosedurasynyn komegi bilen az
wagt ekranda saklanyar;

3. Figura fonyn renkinde tdzeden ¢yzylyar. Netijede ol
ekrandan yitydr.

4. Figura 6nki duran yerine gord azrak stiysiirilip
tdzeden fonyn refikinden basga refikde ekranda
cyzylyar;

5. 2-nji punkta genilyir.

Figuralary hereketlendirmége degisli asakdaky mesela

seredelin.
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Mesele 1. Dik ¢yzygy ekranyn ¢ep tarapyndan sag tarapyna
hereketlendirmeli.
Meselédnin TurboPaskal dilindidki programmasy asakdaky
gorniisde bolar:
Uses crt,graph;
Var
n,k,gd,gm:integer;
begin
gd:=0;
initgraph(gd,gm,");
for n:=1 to 500 do begin
setcolor(white);
line(n,0,n,200);
delay(1000);
setcolor(Black);
line(n,0,n,200);

end;
closegraph;
end.
Mesele 2. Ekranda Arhimedin spiralynyn sekilini gurmaly.
A

Programmasy:
uses crt,graph;
var
gd,gm,n,alfa,x,y : integer;
t,r:real;
begin
write('n="); read(n);
write('r="); read(r);
write('Alfa="); read(alfa);
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t:=alfa;

gd:=detect; Initgraph(gd,gm,'e:\lang\tp7_1\bgi");
moveTo(320,240);
repeat
t:=t+0.0001;
r:=5*t;
x:=320-round(r*cos(t)); y:=240+round(r*sin(t));
lineTo(X,y);

until t>2*n*pi;
readkey;
closegraph;

end.

Mesele 3. Ekranda dynuwsyz hereket edyén billiard sarynyn
seklini gurmaly.

//, \\)
<\ Q. ~ ,”
N - /,
SO
Programmasy:
uses crt,graph;
var d,r,x,y : integer;
Ix,ly : boolean;

begin
d:=0; initgraph(d,r,'d:\olimp\tp7_1\bgi");
randomize;

X:=50; y:=0;

repeat

setcolor(15);
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circle(x,y,10);
delay(2000);
setcolor(0);
circle(x,y,10);
if (x=0) or (x=639) then Ix:=not Ix;
if (y=0) or (y=479) then ly:=not ly;
if Ix then inc(x) else dec(x);
if ly then inc(y) else dec(y);
until keypressed,
readkey;
closegraph;
end.

§25. Grafiki ekrana tekst ¢cykarmak.

Grafiki ekrana tekst ¢cykarmak tigin asakdaky
proseduralar ulanylyar.
yerinden baslap tekst
setirini ¢ykaryar.
Sozbasysy:
Procedure OutText (Txt:String);

Bu yerde Txt — ¢ap edilyén setir.
OutTextXY prosedurasy. Bu prosedura gorkezilen yerden
baslap tekst
setirini ¢ykaryar.
Sozbasysy:

Procedure OutTextXY (X,Y:Integer; Txt:String);
Bu yerde X,Y — cap edilmeli yerini koordinatalary, Txt — cap
edilyén setir.
SetTextStyle prosedurasy. Bu prosedura grafiki ekrana tekst
cykarmagyn stilini gurnayar.
Sozbasysy:

Procedure SetTextStyle (Font, Direct, Size:Word);
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Bu yerde Font — griftin kody(nomeri); Direct — yazylys
ugurynyn kody, Size — sriftin 6lgeginin kody.

Sriftint kodyny gorkezmek {i¢in Graph modulynda kesgitlenen
asakdaky hemiselikleri ulanmak bolyar:

Const

DefaultFont =0; {Nokatlang srift }
TriplexFont =1; {Uceldilen TRIP.CHR srifti }
SmallFont =2; {Kigeldilen LITT.CHR srifti }
SansSerifFont =3; {Goni SANS.CHR srifti }
GothicFont =4; {Gotiki GOTH.CHR srifti }

Tekstin ugruny gorkezmek iigin agakdaky hemiselikleri
ulanmak miimKkin:
Const
HorizDir
VertDir
Size parametri 1-den 10-a ¢enli aralykdan bitin bahany alyp
bilyar.
yerlesyén yerine gord teksti ndhili defillemelidigini kesgitleyér.
Sozbasysy:
Procedure SetTextJustify(Horiz,Vert:Word);
Bu yerde Horiz — kese denilemegin, Vert — dik defllemegin
sertlerini gorkezyar.
SetTextJustify prosedurasynyn parametrleri hokmiinde
asakdaky hemiselikleri ulanmak bolyar:

const

LeftText =0;{Gorkeziji tekstden ¢epde}
CenterText =1;{ cepdenwe sagdan, asakdan we yokardan
simmetrik }

RidhtText =2;{ Gorkeziji tekstden sagda }
BottomText =0;{ Gorkeziji tekstden asakda }
TopText =2;{ Gorkeziji tekstden yokarda }

Asakdaky programma diirli sriftleri gorkezyar:
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Uses Graph, CRT;
const

FontNames: array [1..10] of String [4] =( TRIP’,’LITT’
,’SANS’,’GOTH”, ‘SCRPI’,
‘SIMP’,”TSCR’,”LCOM’,”EURO’,”"BOLD”) ;

Tabl:=50;

Tab2 := 150;
Tab3 :=220;
var

d,r,Err; Y,dY, Size, MaxFont,k: Integer;

NT,SizeT,Sy
mbT: String;

c: Char;
Procedure
OutTextWith
Tab(S1/S2,S
3,54:String)
begin
MoveTo( (Tabl-TextWidth(S1) ) div2,Y);
OutText(S1) ;
MoveTo(Tabl+(Tab2-Tabl-TextWidth(S2)) div 2,Y);
OutText(S2);
MoveTo(Tab2+(Tab3-Tab2-TextWidth(S3)) div 2,Y) ;
OutText(S3) ;
if S4=='"Symbols* then
MoveTo((Tab3+GetMaxX-TextWidth(S4) ) div2,Y)
else MoveTo(Tab3+3,Y) ;
@)
utTe
xt(S4
)

end;
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begin
InitGraph(d,r,”’
);
Err := GraphResult;
if Err<>grOk then
WriteLn(GraphErrorMsg(
Err)) else begin
{$IFDEF VER70}
MaxFont:=10;
{$SELSE}
MaxFont :=4;
{$SENDIF}

SetTex
tStyle(
1,0,4);
Y :=0;
OutTextWithTab(‘N’,’Name’, ‘Size’, ‘Symbols’) ;
y = 4*TextHeight(‘Z’) div 3;
Line(0,Y,GetMaxX,Y) ;
Y := 3*TextHeight(‘Z’) div 2;
dY := (GetMaxY-Y) div (MaxFont);
SymbT :="";
forc:=’a’to ‘z’ do
SymbT := SymbT+c;
fork:=1to
MaxFont do begin
Size :=0;
repeat
inc(Size) ;
SetTextStyle(k,0,Size+1);
until (TextHeight (‘Z")>=dY) or (Size=10)
or (TextWidth(FontNames[k])> (Tab2- Tabl));
Str(k,NT);
STR(Size,SizeT) ;
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SetTextStyle(k,HorizDir,Size) ;
OutTextWithTab(NT,FontNames[k],SizeT,SymbT) ;

inc(Y,dY)

end;

Rectangle(0,0,GetMaxX,GetMaxY) ;

Line(Tabl,0,Tabl,GetMaxY) ;

Line(Tab2,0,Tab2,GetMaxY);

Line(Tab3,0,Tab3,GetMaxY);

ReadLn;

CloseGraph

end end.

§26. Sagady programmirlemek

DOS moduly kompyuterdéki sagat we sene bilen
islemige, seyle hem fayllaryn doredilen wagty we senesini
hasaba almaga niyetlenen proseduralary saklayar. Olaryn
sanawy asakdaky tablissada getirilyér.

Prosedura Yerine yetiryin isi
GetDate(Var Yyl, Ay, Gun, HG : | Kompyuterin sagadyndan yyly,
Word) ayy, glini we hepdan giinini okayar

Kompyuterin sagadyny diizedyar
SetDate(Yyl, Ay, Gun: Word) we onda yyly, ayy, giini giinini
tdzeden goyyar
GetTime(Var Sag, Min, Sek, Kompyuteriii sagadyndan wagty
Sek100:Word) okayar
SetTime(Sag, Min, Sek, Kompyuteriii sagadynda wagty
Sek100:Word) diizedyar
PackTime (Var DT : DateTime; Fayla goymak ii¢in senénii we
Var T : Longint) wagtyn ykjam yazgysyny doredyér
UnPackTime (T : Longint; Var Fayldan oakalan senédni we wagty
DT :DateTime) agyar
GetFTime ( Var f; Var T : Acylan f fayl {igin sendnin we
Longint) wagtyn ykjam yazgysyny okayar
Acylan f fayl {igin sendnin we
SetFTime ( Var f; T : Longint) wagtyn ykjam yazgysyny goyyar
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Indi bolsa yokardaky tablissada getirilen proseduralara
doly diisiindirtis berelin.
GetDate we SetDate proseduralary kompyuterini sagadyndan
sendni okamaga we ony liytgetmage miimkingilik beryér.
GetDate prosedurasy 6z parametrlerinin iisti bilen yylyn, ayyn,
giininn we hepdénin giinini beryar. SetDate prosedurasy bolsa,
kompyuteriii sagadyndaky senéni tiytgetmeklige yardam
beryéir. Tablissadan gorniisi yaly SetDate prosedurasynda
hesdénin gilinini gorkezyin HG parametri yokdur. Onun
bahasyny SetDate prosedurasynyn 6zi awtomatiki hasaplayar.
Senénin girizilyan bahalaryna hem ¢iklendirmeler
bardyr. Girizilydn yyl 1980...1099 aralykda, ay 1...12
aralykda, giin 1...31 aralykda bolmalydyr. Su gorkezilen
ciklerden ¢ykylanda SetDate prosedurasy hasaba alynmayar(ol
yerine yetirilmén programmadaky indiki operatora gecilyar).
GetDate we SetDate proseduralaryny gos goni niyetlenen isi
ticin ddlde, eysem 1980...2099 yyllaryn aralygyndaky islendik
seneddki hepddnin giinini tapmak iicin hem ulanmak
miimkindir(asakdaky programma seret):
Uses DOS;
Type
DayString = String[11];
Const
Days : Array[1..7] of DayString = {hepdanin giinleri}
(‘Bas giini’; “Yas giini’; ‘Hos giini’; ‘Sogap giini’;
‘Anna giini’; ‘Ruh giini’; ‘Dyng giini’);
Functoin WhatDay(Y, A, G: Word): String;
Var
Y1, Al, G1,N1: Word;
BEGIN
GetDate(Y1, Al, GI,N1); {Kompyuterinn sagadyndaky senéni
yatda saklayarys}
SetDate(Y, A, G); GetDate(Y, A, G,N1);
WhatDay:=Days[N1];
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SetDate(Y1, Al, G1); {Kompyuterinn sagadyndaky 61nki senédni
dikeldyaris}

END;

VAR

yyl, ay,gun:Word;

BEGIN

Write(‘Yyly girizin ’); ReadLn(yyl);

Write(‘Ayy girizin ’); ReadLn(Ay);

Write(‘Guni girizin ’); ReadLn(Gun);

WriteLn;

WriteLn(gun:2,’/’,ay:2,’/’,Yyl:4,’=>’, WhatDay(yyl, ay,gun);
ReadLn;

END.

GetTime(Var Sag, Min, Sek, Sek100:Word) we SetTime(Sag,
Min, Sek, Sek100:Word) proseduralary kompyuterin i¢ki
sagadyndan wagty okamaga we ol sagady diizetmaga
miimkingilik beryirler. Sagady diizetmek ti¢in SetTime
prosedurasy cagyrylanda parametrleri gés-goni san bilen hem
bermek miimkindir. Goyulyan bahalar asakdaky ¢éklerde
bolmalydyr: sagat- 0...23, minut- 0 ... 59, millisekunt -
0... 99 . Eger girizilyéin bahalar degisli ¢dklerden ¢ykyan bolsa,
onda sagat liytgedilmeyir. Asakdaky programmada GetTime
prosedurasy ulanylyp programmanyn iseyan wagtyny
hasaplanyar:
Uses DOS;
Var

h, min, s, ms : Word;

Time : Real;
Begin

GetTime(h, min, s, ms);

Time:=(h*60+min)*60+s+ms/100;
Write(‘ENTER klawisany basyn’);
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GetTime(h, min, s, ms);

Time:= (h*60+min)*60+s+ms/100 — Time;
ms:=Trunc(100*Frac(Time));

h:=Trunc(Time) div 3600;

min:=Trunc(Time-3600*h) mod 60;
s:=Trunc(Time-3600*n) mod 60;

WriteLn(‘Programmanyn aktiw isldn wagty ’, h: 1, ¢ sagat’,
min:1, * minut’, s:1,’sekunt’,ms:1,” ms’);

ReadLn;

end.
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SEKIZINJI BOLUM

PORTLAR BILEN ISLEMEK
§27. Porta yazmak we portdan okamak

Turbo Paskalada oniinden kesgitlenen PORT we
PORTW massiwleri bardyr. PORT massiwi BYTE,
PORTW massiwi bolsa WORD tiplidir. Bu massiwler gdés-goni
porta yazmaga we portdan okamaga miimkingilik beryar.
PORT ya-da PORTW massiwiil elementine baha bermek porta
yazmaklygy amala agyryar, aillatmanyn i¢inde ol massiwlerin
elementlerini ulanmaklyk bolsa portdan okamaklyga getiryar.

Kesgitlenen PORT so6ziinin yzyndan gelyén kwadrat
skobkanyi i¢inde portyn adresi gorkezilyar. Ol ardesi adatga
onaltylyk sanayys ulgamynda berilyér. Ol onluk hasaplayys
ulgamynda hem gorkezilip biliner. Mysal tigin PORT[$378]
yazgy $378 adresli porta yiizlenmekligi anladyar. Bu port
parallel LPT port bolup duryar. Parallel porta adatca printerler
birikdirilyar.

Asakdaky programma kompyuterini $378 portyna 1
sany yazmaklygy amala agyryar:

Begin
PORT[$378]:=1;
end.

Indiki programma bolsa kompyuterifi $456 portyndan
bir bayty okamaga miimkingilik beryar:
Var
a:Byte;

Begin
a:=Port[$456];
write(a);

end.

PORT we PORTW massiwleri ulanyp kompyuterin
portlaryny ulanyp, sol portlara dakylan dasky gurluslary
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dolandyrmak, ya-da sol dasky gurlusladan maglumatlary alyp,
sol maglumatlary gaytadan islemek miimkin.

Asakdaky programma okuw sagatlarynyn tertibi
boyunga LPT porta (adresi $378) signal iberyar. Ol signallary
elektrik giiyclendirijiniii komegi bilen giliy¢lendirip elektrik
janynyn kakylmagyny gurnamak bolar. Bu programma okuw
sapaklarynyi tertibinde gabat gelyan hepdénin sanawjydygyny
ya-da maydalawjydygyny hem kesgitlemédge miimkingilik
beryir. Programmany doly gorniisde getiryaris:

USES
Crt, Graph, Dos, EGAVGA, BGIFONT, BGIDRIV;

CONST

RSAG=80; RMIN=110; RSEK=120;
X0=320; Y0=240; R=170;
Fon=8;

VAR
h,m,s,hund,ho,h0,mo,50,XS,YS,XM,YM,XH,YH : word;
ha,ma,il,i2,codel,code2,Gd,Gm : integer;
rdrob : 0..15;
drob : Char;
yyl,ay,gun,hep : word;

n:1.4;
rer 2 1..15;

Procedure D(R,Xo : word; Var X,Y : word);
Begin
X:=X0+Round(R*sin(X0*Pi/180));
Y:=Y0-Round(R*cos(X0*Pi/180));

End;

{-----mmmmm e SANAWJIY_MAYDALAWJY ------nmeemmmme }
Procedure San_May;

Begin

SetColor(Red);
SetLineStyle(SolidLn,0,3);
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Line(50,100,150,100);

if (drob='S") then begin
if rdrob=0 then rdrob:=10;
if (rdrob=10) and (s mod 4 = 0) then rdrob:=0;
SetColor(rdrob); OutTextXY(73,85,'SANAWIY");
end;

if (drob="M") then begin
if rdrob=0 then rdrob:=10;
if (rdrob=10) and (s mod 4 = 0) then rdrob:=0;
SetColor(rdrob); OutTextXY(60,110,,MAYDALAWJY";
OutTextXY(77,106,™";
end;

Procedure pO;
Var
ay : array[1..12] of 1..31,
y,m,d,w : word;
s,51,s2 : Longint;
L : boolean;

Function fL(k : word) : boolean;
Begin
L:=(k mod 4 =0) xor ((k mod 100 = 0) and (k mod 400 <>
0)); Fl:=L,;
End;

Procedure p01(d,m,y : word; var s : longint);
var i : word;
Begin

s:=0;
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fori:==1toy-1do
if fl(i) then s:=s+366 else s:=5+365;
if fl(y) then ay[2]:=29;
for i:=1 to m-1 do s:=s+ay[i];
S:=s+d,;

Begin

ay[1]:=31; ay[2]:=28; ay[3]:=31; ay[4]:=30; ay[5]:=31,
ay[6]:=30;

ay[7]:=31; ay[8]:=31; ay[9]:=30; ay[10]:=31; ay[11]:=30;
ay[12]:=31;

GetDate(y,m,d,w);

if m<9 then p01(01,09,y-1,s1) else p01(01,09,y,s1);
if (s1 mod 7 = 0) then drob:="M' else drob:='S";
p01(d,m,y,s2);

for s:=s1+1 to s2 do
if (s mod 7 = 1) then
if drob='S' then drob:='M" else drob:='S";

end;
(oo }
Procedure p1;
Var
sec, R1 : Integer;
X3,Y3 : word;
Begin

setcolor(white);
Circle(X0,Y0,R+10);
Circle(X0,Y0,R);
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SetFillStyle(SolidFill, 9);
FloodFill(X0+R+4,Y0,white);

SetFillStyle(SolidFill, Fon);
FloodFill(X0+8,Y0,white);

sec:=0;
While sec<=360 do
begin
IF sec mod 30 = 0 then begin setcolor(yellow);
R1:=150 end
else begin setcolor(white); R1:=163 end;
D(R,sec,XS,YS); D(R1,sec,X3,Y3);
Line(XS,YS,X3,Y3);
Sec:=sec+6;
end;
End;

Procedure p2;
Const SecColor=15; MinColor=14; SagColor=14;
Label 1,2;
Var
sagat,sagato,minut,sekunt : word;
XS0,YSO : word;
hm,hl,hw,ht : word,;
hs,ms,ss,sss,sssm,sssl,sssw,ssst : string;
yyls,guns : string;
ach : 0..1;
a:0.15;
Begin
$0:=50-1; mo:=m; ho:=h0;
ach:=0; XS0:=X0; YSO:=Y0; XM:=X0; YM:=YO0;
XH:=X0; YH:=YO;
a:=0;
Sss: =" "
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sssm;:=" " sssl:=' "

Sssw:="' ", ssst:=' 5
REPEAT
GetDate(yyl,ay,gun,hep);
San_May;
Bayramchylyklar;

Doglan_gunler;

{*************************************************}

SetColor(11); SetTextStyle(1,0,1);{9}
Outtextxy(380,110,' I');
Outtextxy(425,160,'I1");
Outtextxy(445,228,'l11");
Outtextxy(425,300,'IV");
Outtextxy(380,348,'V );
Outtextxy(310,368,'VI);
Outtextxy(240,348,'VII");
Outtextxy(194,300,'VIII";
Outtextxy(175,228,'IX");
Outtextxy(192,160," X');
Outtextxy(243,110,'X1I";
Outtextxy(310,90,XII");

setcolor(5); Circle(X0,Y0,5);
str(yyl,yyls);
setcolor(14);
SetTextStyle(1,0,3); OutTextxy(293,145,yyls);
it (yyl>1999) and (yyl<2100) then
begin
a:=a+l;
if a>15 then a:=1;
if a=Fon then a:=a+1;
setcolor(a); SetTextStyle(1,0,3);
OutTextxy(245,180,'ALTYN ASYR");
end,
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Setcolor(13); SetTextStyle(0,0,0);

Case ay of

1: begin Outtextxy(360,255, Turkmenbasy");

Outtextxy(367,248,chr(46));
Outtextxy(371,248,chr(46));

Outtextxy(434,262,chr(39)); end;

2: begin Outtextxy(383,255,' Baydak’);

Outtextxy(402,253,chr(39)); end;

3: Outtextxy(382,255,'Nowruz');

: Outtextxy(355,255,'Gurbansoltan’);

: Outtextxy(365,255,'Magtymguly');

: Outtextxy(390,255,'Oguz’);

: Outtextxy(382,255,'Gorkut");

: Outtextxy(366,255,'Alp Arslan’);

: Outtextxy(378,255,'Ruhnama’);

10: begin Outtextxy(362,255,'Garassyzlyk');

Outtextxy(395,262,chr(39)); end;

11: Outtextxy(382,255,'Sanjar");

12: Outtextxy(366,255, Bitaraplyk’);

end;

© oo ~NOo OB~

str(gun,guns);

if gun<9 then guns:='0"+guns;

if hep=0 then setcolor(12) else setcolor(2);
SetTextStyle(1,0,3); Outtextxy(395,225,guns);

SetColor(12); SetTextStyle(0,0,0);
Case hep of
1: begin Outtextxy(375,270, (Basgun)’);
OutTextXY(400,277,chr(39));
OutTextxy(414,264,chr(46));
OutTextxy(417,264,chr(46)); end:
2: begin Outtextxy(375,270,'(Yasgun)');
OutTextXY(400,277,chr(39));
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OutTextxy(414,264,chr(46));
OutTextxy(417,264,chr(46)); end;
3: begin Outtextxy(375,270,'(Hosgun)");
OutTextXY(400,277,chr(39));
OutTextxy(414,264,chr(46));
OutTextxy(417,264,chr(46)); end;
4: begin Outtextxy(365,270,'(Sogapgun)’);
OutTextXY (420,264,chr(46));
OutTextXY (423,264,chr(46)); end;
5: Outtextxy(384,270,'(Anna)");
6: begin Outtextxy(375,270,'(Ruhgun)’);
OutTextxy(414,264,chr(46));
OutTextxy(417,264,chr(46)); end;
0: begin Outtextxy(368,270,'(Dyncgun)’);
OutTextXY (402,277,chr(39));
OutTextxy(415,264,chr(46));
OutTextxy(418,264,chr(46)); end;
end;
str(h,hs); str(m,ms); str(s,ss);
if h<10 then hs:='0"+hs;
if m<10 then ms:='0"+ms;
if <10 then ss:='0"+ss;
SetTextStyle(0,0,1);
setcolor(Fon); outtextxy(289,340,sss);
$ss:=hs+"'+ms+"'+ss;
setcolor(13); outtextxy(289,340,sss);

{o-mmmmmeeeeees Moskwa wagty ----------=-=-=------- }
SetColor(LightRed); outtextxy(20,425,'Moskwa

if h=0 then hm:=22;

if h=1 then hm:=23;

if h>=2 then hm:=h-2;
str(hm,hs); str(m,ms); str(s,ss);
if hm<10 then hs:='0'+hs;
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if m<10 then ms:='0"+ms;

if s<10 then ss:="0'+ss;

SetTextStyle(0,0,1);

setcolor(Black); outtextxy(160,425,sssm);
sssm:=hs+"'+ms+"."'+ss;

setcolor(LightCyan); outtextxy(160,425,sssm);

-------- London wagty ]+

SetColor(LightRed); outtextxy(20,435,'London

if h=0 then hl:=19;

if h=1 then hl:=20

if h=2 then hl:=21;

if h=3 then hl:=22

if h=4 then hl:=23;

if h>=5 then hl:=h-5;

str(hl,hs); str(m,ms); str(s,ss);

if hl<10 then hs:='0"+hs;

if m<10 then ms:='0"+ms;

if s<10 then ss:='0"+ss;
SetTextStyle(0,0,1);

setcolor(Black); outtextxy(160,435,sssl);
sssl:=hs+":'+ms+":'+ss;
setcolor(LightCyan); outtextxy(160,435,sssl);

------- Washigton wagty --------------------}
SetColor(LightRed); outtextxy(20,445,'Wasington

outtextxy(37,451,chr(39));
if h=0 then hw:=13;
if h=1 then hw:=14;
if h=2 then hw:=15;
if h=3 then hw:=16;
if h=4 then hw:=17;
if h=5 then hw:=18;
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if h=6 then hw:=19;

if h=7 then hw:=20;

if h=8 then hw:=21;

if h=9 then hw:=22;

if h=10 then hw:=23;

if h>=11 then hw:=h-11;

str(hw,hs); str(m,ms); str(s,ss);

if hw<10 then hs:='0"+hs;

if m<10 then ms:='0'+ms;

if <10 then ss:='0"+ss;
SetTextStyle(0,0,1);

setcolor(Black); outtextxy(160,445,sssw);
sssw:=hs+"'+ms+"."+ss;
setcolor(LightCyan); outtextxy(160,445,sssw);

-------- Tokio wagty ----------------------}

SetColor(LightRed); outtextxy(20,455, Tokio

if h<20 then ht:=h+4;

if h=20 then ht:=00;

if h=21 then ht:=01,;

if h=22 then ht:=02;

if h=23 then ht:=03;

str(ht,hs); str(m,ms); str(s,ss);

if ht<10 then hs:='0"+hs;

if m<10 then ms:='0"+ms;

if s<10 then ss:='0'+ss;
SetTextStyle(0,0,1);

setcolor(Black); outtextxy(160,455,ssst);
ssst:=hs+"."+ms+"."+ss;
setcolor(LightCyan); outtextxy(160,455,ssst);

----- B ST (] V) ——— |

GetTime(h,m,s,hund);
if (h=0) and (m=0) and (s=0) then p0;}
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SetLineStyle(SolidLn,0,3);
h0:=h;
if h0>12 then h0:=h0-12;
sekunt:=6*s;
D(RSEK,sekunt,XS,YYS);
if ach=0 then NoSound;
if s<>s0 then begin
if ach=0 then begin

if (h=8) and (m=29) and (s>50) then begin Sound (2000);
goto 2; end,

if (h=9) and (m=49) and (s>50) then begin Sound (2000);
goto 2; end,

if (h=9) and (m=59) and (s>50) then begin Sound (2000);
goto 2; end,

if (h=11) and (m=19) and (s>50) then begin Sound (2000);
goto 2; end,

if (h=11) and (m=59) and (s>50) then begin Sound (2000);
goto 2; end,;

if (h=13) and (m=19) and (s>50) then begin Sound (2000);
goto 2; end,;

if (h=13) and (m=29) and (s>50) then begin Sound (2000);
goto 2; end,;

if (h=14) and (m=49) and (s>50) then begin Sound (2000);
goto 2; end,;

if (h=14) and (m=59) and (s>50) then begin Sound (2000);
goto 2; end,

if (h=16) and (m=19) and (s>50) then begin Sound (2000);
goto 2; end,

if (h=16) and (m=29) and (s>50) then begin Sound (2000);
goto 2; end,;

if (h=17) and (m=49) and (s>50) then begin Sound (2000);
goto 2; end,;
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if (s>0) and (s<1) then goto 2;
Sound(20);
2:
end;
SO:=S;
setcolor(Fon); Line(X0,Y0,XS0,YS0);
XS0:=XS; YSO:=YS;
end
else begin
setcolor(SecColor); Line(X0,Y0,XS,YS);
goto 1;
end;
T S — B V[ V{6 e—— ---}
SetLineStyle(SolidLn,0,3);
minut:=6*m;
D(RMIN,minut,XM,YM);
if m<>mo then begin
D(RMIN,6*mo,XM,YM);
setcolor(Fon);
Line(X0-1,Y0-1,XM-1,YM-1);
Line(X0,Y0,XM,YM);
Line(X0+1,Y0+1,XM+1,Y M+1);
mo:=m;
D(RMIN,minut,XM,YM);
setcolor(MinColor);
Line(X0-1,Y0-1,XM-1,YM-1);
Line(X0,Y0,XM,YM);
Line(X0+1,Y0+1,XM+1,Y M+1);
end
else
begin
setcolor(MinColor);
Line(X0-1,Y0-1,XM-1,YM-1);
Line(X0,Y0,XM,YM);
Line(X0+1,Y0+1,XM+1,YM+1);
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end;

SetLineStyle(SolidLn,0,3);
sagat:=(s+m*60+h0*60*60) div 120;
if sagat<>sagato then
begin
sagato:=sagat;
setcolor(Fon);
Line(X0-2,Y0-2,XH-2,YH-2);
Line(X0-1,Y0-1,XH-1,YH-1);
Line(X0,YO0,XH,YH);
Line(X0+1,Y0+1,XH+1,YH+1);
Line(X0+2,Y0+2,XH+2, YH+2);
D(RSAG,sagat,XH,YH);
setcolor(SagColor);
Line(X0-2,Y0-2,XH-2,YH-2);
Line(X0-1,Y0-1,XH-1,YH-1);
Line(X0,Y0,XH,YH);
Line(X0+1,Y0+1,XH+1,YH+1);
Line(X0+2,Y0+2,XH+2, YH+2);

end
else
begin
setcolor(SagColor);

Line(X0-2,Y0-2,XH-2,YH-2);
Line(X0-1,Y0-1,XH-1,YH-1);
Line(X0,Y0,XH,YH);
Line(X0+1,Y0+1,XH+1,YH+1);
Line(X0+2,Y0+2,XH+2,YH+2);

end;

L ALARM ---mmmmmmmmmee e }

If (h=ha) and (m=ma) and (s<=9) then begin Sound(300*s);
ach:=1; end;

If (h=ha) and (m=ma) and (s=10) then begin NoSound;
ach:=0; end;
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if (m=0) and (s=0) then begin Sound(4000); ach:=1; end;
if (m=0) and (s=1) then begin NoSound; ach:=0; end,

{ Port[$378]:=$05; operator LPT porta ikilik sanayys
ulgamyndaky 00000101 signaly iberyar. Portyn degisli
innejiklerinde 0 we 1 signallar emele gelyar.

‘0’ signal — 0 wolt, ‘1’ — signal bolsa takmynan 5 wolt.
Seylelikde ‘1’ signal adaty bipolyar tranzistorlary agmak {i¢in
yeterlikdir}

If (h=08) and (m=30) and (s<10) then begin Port[$378]:=$05;
Sound(300%*s); ach:=1; end;

If (h=08) and (m=30) and (s=10) then begin Port[$378]:=$00;
NoSound; ach:=0; end,

If (h=09) and (m=50) and (s<10) then begin Port[$378]:=$05;
Sound(300%*s); ach:=1; end;

If (h=09) and (m=50) and (s=10) then begin Port[$378]:=$00;
NoSound; ach:=0; end,;

If (h=10) and (m=00) and (s<10) then begin Port[$378]:=$05;
Sound(300%*s); ach:=1; end;

If (h=10) and (m=00) and (s=10) then begin Port[$378]:=$00;
NoSound; ach:=0; end,;

If (h=11) and (m=20) and (s<10) then begin Port[$378]:=$05;
Sound(300%*s); ach:=1; end;

If (h=11) and (m=20) and (s=10) then begin Port[$378]:=$00;
NoSound; ach:=0; end,;

If (h=12) and (m=00) and (s<10) then begin Port[$378]:=$05;
Sound(300%*s); ach:=1; end;

If (h=12) and (m=00) and (s=10) then begin Port[$378]:=$00;
NoSound; ach:=0; end;

If (h=13) and (m=20) and (s<10) then begin Port[$378]:=$05;
Sound(300%*s); ach:=1; end,;

If (h=13) and (m=20) and (s=10) then begin Port[$378]:=$00;
NoSound; ach:=0; end;
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If (h=13) and (m=30) and (s<10) then begin Port[$378]:=$05;
Sound(300%*s); ach:=1; end;

If (h=13) and (m=30) and (5=10) then begin Port[$378]:=$00;
NoSound; ach:=0; end,;

If (h=14) and (m=50) and (s<10) then begin Port[$378]:=3$05;
Sound(300%*s); ach:=1; end;

If (h=14) and (m=50) and (s=10) then begin Port[$378]:=$00;
NoSound; ach:=0; end,;

If (h=15) and (m=00) and (5<10) then begin Port[$378]:=$05;
Sound(300*s); ach:=1; end;

If (h=15) and (m=00) and (s=10) then begin Port[$378]:=$00;
NoSound; ach:=0; end,;

If (h=16) and (m=20) and (5<10) then begin Port[$378]:=$05;
Sound(300*s); ach:=1; end;

If (h=16) and (m=20) and (5=10) then begin Port[$378]:=$00;
NoSound; ach:=0; end,;

If (h=16) and (m=30) and (s<10) then begin Port[$378]:=$05;
Sound(300%*s); ach:=1; end;

If (h=16) and (m=30) and (s=10) then begin Port[$378]:=$00;
NoSound; ach:=0; end,;

If (h=17) and (m=50) and (s<10) then begin Port[$378]:=3$05;
Sound(300%*s); ach:=1; end;

If (h=17) and (m=50) and (s=10) then begin Port[$378]:=3$00;
NoSound; ach:=0; end,;
. oo }
UNTIL 1=2;{KeyPressed; 1=2}

NoSound,;

CloseGraph;

End;

BEGIN
RANDOMIZE;
rdrob:=10;
n:=1; rrr:=15;
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If (ParamStr(1)=") and (ParamStr(2)=") then begin
ha:=0; ma:=0;
end
else
begin
Val(ParamStr(1),i1,codel); Val(ParamStr(2),i2,code2);
If (code1=0) and (code2=0) then begin ha:=il; ma:=i2; end;
end;
Gd := Detect; InitGraph(Gd, Gm, ");
if GraphResult <> grOk then Halt(1);

SetCBreak(False);
p1;
po;
p2;
END.
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