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Teguil\ tizimlarda  axborof  texmologiyalan  iglis
bﬁs].lq'unsh(!.ﬂ, alogada. tmiy tadqgiqotlarda, m‘lmsrl Xizruat k}::s?tld;l
whasxda, tijorat, moliya va inson faoliyatining boshga sohalavida
go'llanilishining ~ rivoji exborodashiirish  va  jamiyat  rivojini
I.wlg,:lof'cl{: yo'nalish  hisoblunadi.  Kompywter texnikasining
qo‘!lamslu evaziga crishiluvchi samara axborot ishlanishi ko’lamining
oshishi bilan ortil boredi.
~ Bugungi kunda mamlakatimizda olib Boril: yotgan 'kcng ko'lamli
islohatlar ko'p jibatdan uzluksiz ta'lim tizimini shakllantisishni tayozo
eluﬂ:.l Yangicha fikrlaydigaa, bozor sharoitlarida muvaffagiyati
xo'jalik yurita oladigsn, malakali, chuqur bilimli mutaxassislami,
ayniqsa, axborot texsiologryalaridan keng foydalana oladigan malakali
kadrlar tayyvorlash davr talabi bo‘lib golmagds.

_ ..Tauuyanung ladal sur'atlarda rivojlanishi axborot texnologiyva-
Iamt:s barcml;a sghall‘::g jorty etish bilan chambarchas bog‘liq. Bu csa
yosh nmtaxassis lardan : i h tex i ini
Sl camonaviy dastudash texnologiyalarini

; Dgrshk kadddar tayyorlash milliy dastuni “Ta'lim to'g‘nsida™gi
O°zhekiston Respublikasi gonunining qoidalaripga muvofiq holda
amalgs oshirlgan bo‘lib, millry tajribaning tahlili va zamonayiv
ﬂ:;stmlash tizimidagi. jahon migyosidagi yutmqlar asosida tayyor-

gan. b

Darshikning binnchi hobida zumonavry dasturdash tilleri va
texnologivalurl, ularming ishletilishi va (asnifi  hagida  talig
ma huwotlar benlgan,

. Darslikning  ikkinchi bobida Borland Ci+  Builder 6
mtegrallashgun sobasi, uning Lashkil ctuvchitari, dasturni o'matish ja-
rayoni va komponentalar palitrasi hagida bayon etilgan,

Darslikning uchinchi bobida C++ dasturlash tilining asosiy

feonstruksiyatari v ulardan foydalanish xustsiyatlari,

ma’fumotlaming tvifuleri, standarnt funksiyalar, shuningdek, Konzsol v
vizual muhitlardu dasmirlami tuzishga alohida e'tibor benfgan. ™
5 It)arsllkning to'ttmchi bobida Borland C++ Builder 6 dasturlash
hzimida chizigh jurayonlami dasturlash va operatorfar tasniti batafsif
bayon etilgan. :
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Dasslikaing heshmchi bobida C—+ Builder 6 dasturlush Gzimida
tarmoqlanuvchd jaravonlamt dasturlash, shartsiz a'osh operaton,
sherthi u'tish opcratom va tantash oparatorlon miscllar vordamids
tolig bayon etilpga.

Darslikning oltinchi bobida C++ Builder 6 dasturlash tizimida
akrorlanuvehn jarayonlami dasturlash, avval sharti tekshinladigan
takrostanish jarayoni, sharti keyin tekshinladipan tkrerlanish jarayani
va parametshi @kroanish jaravonlariga alohida e'tibor berilgan

Darstikning, yettinchi bobi Dodand C-++ Builder 6 dasturlash
fizimidu massiviar bilan ishlashga bag ishlangun. Massiv tushunchasi
va uaing turlari, O+ tilida massiviami taysiflash va massiv element-
1anini xotiraga kiritish wdsollarda batafsil bayon etilgas,

Parslikning sakkizinchi bobida € -+ tilida straktura toifasi va
ularei tavsitlash, struktors clemeno va olar wstida hajariladipan
amallar, shuningdek, C+— dastuslah tilida aralash toifird go'Hash
misollarda harafsil keltietlgan.

Durslikning  to'qgizinchi  bobida C++  da  funksiya va
protseduralar,  strukiuraviv  dastrlashol  amalga oshinsh  va
muhandislik masalalaring obyekiga mo‘ljallangan dasturarga ladbig
etish vizifalariga ¢ tibor quratilgan,

Darslikning  o'ninchi  bobida C-—+  dusturlash  tzimida
ma'lumotlaring faylli va murojast toifasi bilan ishlash. murojaat
1oifasi va uni dasturdagi o'mi bulalsi yoriilgan.

Darslikeing n'n birinchi bobida C-+-+ algaitimik tilida smflar va
obyekdaming tavsiflari keltinlgan Abstraksive, vorislik va po-
himorfizmga ta'riflac berilgan.

© Denslikning o'n ikknebi bohida Borland C 1 1| Builder Gning uraf-
ik imkoaivatlar, texnik masalalami vizeallashtirish usullun. grafik
modulluing imkoniyatleri va nlardan foydatanish hagida batafsil
bavon qubmgan,

3 Da?smt; o'n uchinchi bobids Rovland C+- Builder 6
integrallashwan  sohasida  mialumotiar bazasini yaralish, dasmr
yordamida ma’lumotlar bazasini import va eksport qilish, shuninpdek,
komponentatari yordamida texnik tizimdagl ma‘lumotlar hazasing
yayta ishlash batafsil yoritilgan.

FROB. TEXNIK TIZIMLARDA ZAMONAVIY
DASTURUASH TEXNOLOGIYALARKL

Tayanch seo'dar: dasturlash, dasturlash tiftari, obyekige
ya ‘nalteriigan dasturfosh texnologiyalon, dusturlash tilfarining
lasaifi, vetig kodli dasturlash nllari,

1.1 Dasturlash tilluci va vlarning kelib chigishi

Birinchr dastudashtirilgan hisoblash mashinalani yaratilga-
hidan beri insoniyat sukkiz mingdan zivod dasturlash tillaring ish-
lab chqqan. Ilar yili vlarning soni ortib bormoqda. Ba'zi fillar
o'danning oz sonli foydalanuvchilan tomonidan . ishlatitishi
mumkin, boshge dasturlash tillari esa milliondab foydalanuvehilar
tomonidan daslurry tovalar yamtish uchun foydalaniladi.

Dasturtash  tillari kompyuter dasturdarini  yozish uchun
mo‘ljallangan bo‘lib, ular 0°z ichida ma’lw quidalar to'plamini
mujassamlashtirgan va shu asosida kompyufeming muayyan
hisoblash jarayonmi bajarishga imkon beradi va turli obyektlams-
ing boshqaruvini rashkil giladi. Ko‘pehilik dastudash tillan
ma‘tumotlar strukturaiarini aniglash, boshqarish va hisoblash js-
ravonini nazorat gilish uchun maxsus konstruksiyalardun fovdala-
nadi. ‘

Dasturlash tillari nvojlanish darajasiga ko‘ra bir nechta dave-
farga bo'linadi. Birinchi davr tillari 50-yillargacha bo'lpan davr,
birnchi kompyuterlar paydo bo‘lgan vagtda varatilpan. Ularga
misol qilib, Assembler tilini olish mumnkin

Ikkinehi davt tillari S0-60-yillarga to’g'ri keladi. Bu vagtda
Assemblerning vangt ko'rinishi yaratildi va unga o 'sgareves
fushunchasi kiritildi, Ushbu tildan foydalamish tufayli dasturdarn-
ing bajarilish tezligi va ishonchliligi oshdi. g

Uchincivi divr - 60-yillarda yuqoni daragali universal fillar
pavdo o'la hoshladi. 1Mar yordamida turli sohadagi mavalatarni
vechish imkoniyati ko‘paydi, Bu tillaming mukammal kon-
struksiyalari, soddaligi, kompyuter tusiga ho'g'liq bo'lmaganlig
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dastyrchilarning  ish  wnumdorligini oshardi.  Bu  tillaming
ko'pchiligt hozirg kunda ham ishlatiladi.

TO-villar to'rtinchi davr tillarining yaratilish davri deb
hisoblanadi. Ushbu tillar yirik loyihalarmr amalga oshirish uchun
mo'ljallangan bo'lib, wlar asossn muayyan sohadage masalalarni
yechish uchum qolaydir. Dasturlarda muammoga yo'nalirilgan ul
vositalari yordamida vazifalar bajariladi. ya’ni bitta funksiya or-
gali amallar ifodalanadi.

1949-yilda Jon Mouchli yugori darajali daswriash nllanning
dastlabgilarign psos bo'lgan Short Code sistemasiu ishiab chigdi
1951-yilda Greys Xopper birinchi bo'lib A-O kompilyatorin
yaratdi.

[954-yilda FORTRAN (FORmula TRANslation) tili yaratilda.
Bu dastur TBM kompaniyasida Djon Bekusa boshchilida yaratil-
gan. Fortran, asosan, ihmiy va muhandislik hisob-kitoblari uchun
keng qo‘lamliadi.

1958-yilda LISP (LISt Processing language — “Ro’yxatni qav-
ta ishlash tili”) dasturlar chizigli ro'vxatlar bilan ifodalangan.
Djon Makkarti tomonidan yaratifgan vuqort darajali dasturfush tili
hisoblanadi.

1959-yikla COBOL {Common Businesy Orienied Language -
umunmiyv tijoratga yo'naltinlgan til) tihi o'ylab chigildi. Bu til
vugort darajuli biznesga yo'naltirilpan dasturlash 1ili hisoblanad
Bu daslurlash Lili Greys Xopper boshchiligida yaratilgan,

1960-yili ALGOL tili vamlilgan bo‘lib, ALGOritmic Lan-
gauge-algoritrmk til degan ma nom anglatadi va ifmiy-texnik ma-
salalarm hisoblashlarda qo'llanilad:.

1964-yilda Jon Kemeni va Tomas Kurts boshchiliguda Dart-
mul univessitetida BASIC dasturlash tili ishlab chigildi. Bu ul
sodda, o'rganishga oson ya murakkab bo‘lmagan hisoblashiami
bajarishga mo'ljallangan.

1971-yilda PASCAL tili e’lon gilingan bolib, fransus oliom
Blez Pascal noriga qoyilgan. Toifali xildagi masalalar vechimim
olishda. tartiblangan dasturlar tudshda qo*llamiadi,

1960-1970-yillarda dasturlash tillanining asosiy govalan va
tushunchalari ishlab chigildi. Shu ssosida hozngi zamonaviy
dasturlash tillari varatiimoqgda va takomullashtiriimaqgda.

1.2, Zamonaviy dssturlash tillari

Hozirgi kunda xalq xofjaligining ko'plab masalalarim
kompyuter yordamida yechish uchun mo‘ljallangan zamonaviy
dasturlash tillari mavjud. GitHub xalgaro saytining dunyoning ax-
horot {exnologivalar sohasida yogori o'rinlarda turadigan kom-
paniva dasturcholar ortasida  otkazilgan so‘rovihomada cong
mashhur dasturlash tillari reytinggi ¢'lon qilingan royxatdan foy-
dalanib, ba’zi bir zamonayiy dasturiash tillanm ko'rib chiqamiz:

l. JavaScript — multiparadigmali dasturlash tili hisoblanib.
obyektga  yo'naltirilpan,  funksional  uslublarmi  go‘llab-
quvvatlaydi'. JavaScript — yuqori darajali dasturlash tili bo“lib,
ishlash jaravonida mijoz brauzerida, ya'ni axirgi foydalanuvchin-
ing kompyuterida buyruglar gayta ishlaydi, bu esa serverdagi
yukni kamaytiradi va dastur ishlash tezligini oshiradi. JavaScript
Netscape kompaniyasi tomonidan ishlab chigilgan. Bu dasturlash
liti Infernet texnologiyalarida keng qo'llaniladi.

2. Java — chuqur darajada klasstarga aseslangan (class-based),
obyektea yo'naltirflgan (object-oncrnted) dustudash tili bo'lib,
imkon boricha oson ko*chirib yurishga va ko'plab platformalarda
ishlashga moslashtirilgan. Java dasturdash tili Sun Microsystems
kompanivasi  (omonidan  ishlab chigilgan. Keyinchalik  bu
kompamivani Oracle kompaniyasi sotib olgan. 1995-yili birinchi
rasmiy ko'ninish yaratilgan Java ilovalari odatda maxsus bayt
kodlarda amalga oshirtlganligi sabablt ular virtual Java mashinasi
yordamida har ganday kompyvuter arxrrckturasida ishiashlari
mumikin, Java dasturiash tli Jeyms Gosling tomonidan yaratilgan
holib, boshlang'ich daveda elektron qurilmalarini  dasturiash
uchun ishfab chigilgan, Keyinchalik mijos va server dasturlarini

b ave Ranschmaper. Speakimg lavnSenpe O Redlly Media, USA 2004 p 3-3




yozish uchun foydalanilgan. Java dasturlash tili veb sohasida uzoq
vaqtdan berl foydalanib kelinayotgan, bargaror va kuchli titlardan
biri hisoblanadi, Javani barcha platformalar, operatsion tizimlar va
qunimalarda keng foydataniladi, :

: 3. P.ym(n? - Yuqor darajudagi dasturlash (i bolib, soddaligi
o'qilishi va sintaksisi tufayli eng oson til hisoblanadi, 80-yi}la:da;
Gvido van Rossum  tomonidan ishlab chigilgan, Python, odatda,
@stu:;h;larm qisga vaqida, ko'p migdorda osor o'qiladigan va
mnksson:}l l»_:mﬂami yorshini ta'minlaydigan skopt il sifatida.
fovdalaniladi. Biroq u dinamik hamda obyektga yo‘naltirilyan,
protsedurali va funksional dastudashni ham wminlaydi, Tez
moslashuvchanligi hisubiga, Python bugungi' kunda yugori
dguamda keng  qo‘llaniladigan  dasturlash  filfaridan biri
hisoblanadi. Veb tlovalami yaratishda keng toydalaniladi.

4. Ruby - dinamik, ochiq kodh (open-sorce), obyektea
vo'naltiritgan dasturlash 1ili bo‘lib; 90-yillarda kompyuter olimi
Yukihiro Matsumoto tomonidan ishlab chigilgan eng yaosh
tl_llardap biri hisoblanadi. Bu tilda 0°qish va yozish uchun sodda
smtaksislan foydu_lanilgan, juda ko*p buyruglami o‘rganib chiqish
sl?ar! EINAS. §Iluru1ng hisobiga bu tini o‘rganish nisbatan oson.
T_‘nlcnqu o'zl obyektga vo'naltirilgan bo‘lsads, protsedurali
;mks:oml \gaisl:permiv dasturlashni ta’munfashligi bu tilni iude;

am fez mo uvehi tillard ilali i | yarati
e . an giladi, veb ilovalarm varatishda

>.5. PHP {ITypertoxt Preprocessor — “PHP: gipermatnli proses-
sor”) dinamik yeb-saytlami varatish va rivojlantirish uchun eng
keng tarqalgan tillardan biridir. PHP 1995-yilda ishiab chiqilgaun
PHP ma'lumotlarni serverda qayta ishlaydi va natijada foyda-‘
lang\'chn kerakli ma’fumotiami ITTML shaklida oladi, PHE -
ochiq kodli dasturlash tili, shuning vchun minglab modullarning
layyor andozalari yozib qo‘vilgan, ulami kerakl; funksivalarga
nmsla.sl_rtirilis:hi mumkin®. U juda ko'p mavjud malumotlar
bazasini boshqarish tizimlari bilan birgalikda o‘zaro ishlash

* Malt Doyle. Begiuuae PHP 5 3, Wiksy Publishing, Tnc, USA 2011 5 3-5,
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imkonini beradi (MySQL, MySQLi, SQLite, PostgreSQL., Oracle
(OCI8), Oracle, Microsoft SQL Server, Sybase. ODBC, mSQL,
IBM DB2, Clowdscape va Apache Derby, Informix, Ovrimos
SOL, Lotus Notes, DB: i, DBM, dBasc, DBEX, FranfBase.
FilePro, Ingres 1. SESAM, Fircbird/InterBase, Paradox File
Access, MaxDB). \

6. C+= — kompilaysivalanadigan, statik wsulda kiritilgan
umumiy magsadli dastudash titidir. 1979-yili Bell Labsda Biyame
Stroustrup tomonidan C dastnlash fibining imkoniyatiarini ken-
gavtirish va OOP {object Oriented Programming) xususiyatini Ki-
ritish magsadida ishiab chigarilgan. Boshida “C with Classes” deb
atalgan, 1983-yili hozirg nom bilan, ya'ni C++ deb o'zgartirigan
CH++ il operalsivon tizimlarga alogador gisimlani, Klient-scrver
dasturlarni,  kompyuter  o‘ymtanini,  kundalik  ehtivojda
qo‘llaniladigan dasturlami va shu kabi turli magsadlarda ishlati-
ladigan dasturlarni ishlab chigarishda qo'laniladi C ++ tilining
erkin va tijorat maqsadidagi turli platformalar uchun jwda ko'p
gu‘Hanishi mumkin, Masalan: 86 platformasida GCC, Visual C
4+, intel C = kompilyatori, Embarcadero (Borland) C -1+ Build~
er va hoshqalar. .

7 CS8S (ingl. tihdan Cascading Style Sheels— Kaskadli
uslublar jadvallari) - belgilash tili yordamida yozilgan hujjat
ko‘rimshini wsviedab berish uchun mo‘ljallangan dasturlash tili,
Veb sahifalaming bo‘laklarga bo'lish va veb saytlaming dizaynini
varahsh uchun ishlab chigilgan. Bo'laklarga bo‘lish veb saytlard-
agl ma'lumotlardan foydalanish darajasimi oshiradi va tashqi
ko'rinishini zamonaviy texnologivalardan foydalanish imkoni-
vatini oshiradi. Bu dasturlash tilida ishlab chiqilgan veb sahifalar-
mi gulaylik tomoni shundaki, o‘gish uchun Katta ko rinishda,
bosrmagn chigorish uchun ma’lum format ko®rinishida va mobil te-
lcfonlarga mundaryja asosida ketma-ketlikda korsatishni har xit
dizaynlarda amalga oshirish imkoniyatini yaratadi.

8. C# — (ci sharp) obyvektga vo'naltirilgan dasturlash tilidir.
1998-200 {-yillarda Anders Heilesberg boshchiligidagi muhandis-
lar guru tomonidan Microsoft kompaniyasida ishlab chigilgan,
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Microsoft NCT Framework platformasida dasturlamni ishlab chi-
qish ili sifatida ishlatiladi. CF dasturini amalga oshirish uchun
cse.exe kompilyatori shaklida NET Frameworkning tarkibiga Xiri-
titgan. Ci¥ ochiq kodli dasiurlash tili Disoblanadi,

9, € - statik usulda tuzlgan kompilayatsiyalanuvehi umumiy
maqgsadli dasturtash Gl C tili 1972-yilda Bell Labs laboraforiva-
sida Denmis Ritehi tomonidan ishlab chigilgan. Boshida ishiab
chigilgamla UNIX operatsion tizimi platformasiga asoslangan.
Keyinchalik ko'p platformalarde ishlash ‘uchun mo‘lljalangan
versiyalari ishlab chiqilgan. U Ct++, Java, CH, JayaScript va Perl
kabi dasturlash tillarining yaratilishiga asos bo‘lgan. Shuning
uchun wshbu tilni o'rganish boshga 1llamt tushunishps olib ke-
ladi. C 1ili past darajadagi ilovelarni ishlab chiqishda foydala-
niladi. Chunki u apparat vositalar uchun dasturlar yuratishda qulay
hisoblanadi. :

10. Go - Goaogle tomonidan ishiab chigilgan keng qammvii
dasturdash tili, Go dasturdash tilining dastlabki rivojlanishi 2K
yil sentyabr oyida boshlangan va uning bevosita luyihasi ustida
Robert Grismer, Rob Pike va Ken Thompson ishiagan. Rastniy
ravishda Go dasturlash tili 2009-yilning noyabr ovida keng omn-
maga namoyish qilingan,

. Go 1ili zamonaviy tagsimlangan tizimlar va ko'p vadroli
protsessorlarda  ishlaydigan yugori sifatti dasturlami  yaratish
uchun tizimning dasturiy nhi sifatida ishlab chigilgan, Buni C tifini
alinashtivishys urimish sifatida ko' rilishi mumkin,

Rivajlanish jaravenida yuqori durajadagi kompilyatsiva gi-
lishni ta’minlashga alohida e’tibor garatildi. Go titida yaratilgan
dasturlar obyckt kodiga yozifadi va virtual mashinani ishga tu-
shinshiu talab gilmavdi®.

11 Objective-C' — obyektpa vo‘naltirilgan kompilayalsiya-
fanuvehy  dasturlash wli. Bu dasturlash tli € va Smallealk
dasturlash tili paradigmalariga asoslangsn holda yaraiilgan, Apple
kompaniyasi tomonidan foydalaniladi. Xususan, vhyckt modeli

T Mank Liwiu o Web Develapeens Suocinctly Syncfusion Ioc USA 2017, j 12-16.
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Smalltalic dastortash Gl ustubida qurilgan, ya'm obyekliarga xa-
barlar yuboriladi. Objecive-C kompilyaton GCC tizuniga kinhl-
wan va ko' pehilik asosiy platformalarda maviod. G

T4 bisnchi navbatds Mac OS X (kaksu) va GNUstep nzimba-
i uchun foydalamfadi  OpenStep  mlerfeysi obyoktga
vo'naltirilgar $ovalarini varatish uchun ishlatiladi

SCAES. K=
OBJECTIVE-C |©
SHMELL holy
H0 hext
€ =
Ce !';"7"’*'!"1'.;'
£35 vl
C4s FREN
PHP feswsEminhcl
L e RUBY RERTEE T
FFTHON BN eens Iy
T JavA berwsammiiss s -

IAYASERIPE. promamertmanaop e

'
A

o ¥ *® 1 ‘ " Ly

1. l~rasin. Zanionaviy dayiurlosk {ilfari

12, Scala — keng gamrovh dasturlash tli bo'lib, funksional va
obyckiga yo'naitirilgan dasturlashnt oz iéhiga_ qameah obgan
Dasturiv ilovalami yaratsh uchun sodda va gisga }componon—.
lalaren asoslangan dasturfash ili. 2003-yilda Mattin ngrs!a
tompmidan Java va Net platformalari asosida ishlab ghupl_gan.
Seata dasiurlash tilidan axbarot texnologivaliviga tegishlh _!lldi}
ko‘p kompaniyalar dasturly ilovalarini yaratishda foydalaniladi
(Cowsera, Linkedin, Twitler, UBS). - .

Axborot  fexnologiyalarining  uivojlamshi  zamonaviy
dasturlash tillaridan kenp foydalanishni wlab ctoogds  Xorifiy
daviatlarda o'thazilgan so‘ravlar asosida, zamonaviy dabthl'r]mi}?
tillarining dastury dovalamm yarstishda fovdalamshlil darajalan
asosida guyidapi statistikani ko'rib chiqishimiz mumkin (1.1




rasm)Hoziegl kunda dasturdash tillari kopayi :
mjtiozig urlas payib bormoqda va o'z
navbalide dasturlash  Gllad ma’lum  sohalardagi  masalarni
yechishda keng qu’lianilmoqda.

L3, Basturlash thiacining tesnifianishi

. Yuqmi}da ko'rib ehiyitgan dasturdash filiari asosida shunt ay-
tish mumkink. dasturlash titlarining hamymasi bir xil xususiyat;';a
e emuas. Ba'z dasturtash tiflea obveliga vo'naltinilgan bo‘lsa
boshqalari qurifmalarea axoslanadi. Shueni ﬁisobga otgun holdz;
dasturlash tiffarioi quyidagi ko*sinishda tasniflashimiz munkin:

L Past sz yuqori darajali dasturlesh tillavi. Past damjali
(Iasturla.sl} hll‘nnga mashinaga bog'liq tillar hisoblanadi. Mashina-
ga Ab_o;;'hq tillar, o°z navbatida. mashina tillari v mashinapa
mn'l]u!langan tilags weatiladi, Ular dasrardash tilining birinchi
u'v!nfhga kiradr. Past darajali dasturlash tillarming ikidnchi aviodi
sifatida Assembler tilbavind misol keltivish mumkin, Assembler
Q&slurl§§h tili makrokomandalar yordamida avdokodlami kiritish
tmkenini beradi. Misol uchun Assembler il vordamidy dastur
tuzish (;]u_‘iidétgl ko'rinishds amalga oshiriladi:
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nmodel Qat, stedeal

aplion casemap:none

Tncludc nasm32yncludelwindows. ine

melude masm3Zvinclodetiernel 32 e

wncludelib umasm32%ibtkernel 32 lib

Alata

msg db "Hello. world™. 13, 10
len equ $-msg [
clata"?
writfen dd 7
.Code
stare:
push 11
call  GetSwiHandle

push O

push  OFFSET written
push len

push  OFESET msg
push - eax

call  WriteFile

puwsh 0

call ExitProcess

end stari

Yugorida berilgan dasour kodi orgali ekrangs Hello, veoTh|
(Salon olam) so‘zini cngansh mumkin.

Bininchi va ikkinchi avlod dasiarlash tillari qurilmaning
xususiyatlarini hisobga olgan helda ushbu protsessorda kcrakls
funksiyalarei bajarilishini yexshilash imkanini beradi.

1970-yillarga axborot fexnologiyalaming jadal sur'allarda
rivojlanishi  dasturchilardan  mashing  kodlarida dasturlashdan
yugort durajali dastutdash tillariga o°fishal talab qildi. Yuqor
dastustash tllari tilning semantik modelini, y&'ni insoning fikrlash
xususiyatlarini 0z ichiga olgan. Buming natijasidn dasturami
o'zgamirish v bir quritmadan boshqu quiilmalarga ko®chirish
psonlashady. Hu dasturlash filarining uchinchs pvladi boldi

‘To'ninehi va beshinchi avlod dasturlash tillar dasivening pi-
ma gilishi keraKligini ifodalash bilan to‘ldirildi. Bunday tillarda,
gksarivar hollarde, malum bir kompyuter arxilekiurasi va aper-
atsion tizim uchun destumi qayta kompilyatsiya qilish eorgahi
amialga oshirildi. Yugon darajali dastdash tiblar samaurador-
lknitig ustunfigini ' milaydi

2. Waefsiz va xavisiz bo'‘lmagsn. dastarkash tillari,
Dashulash il xavisiz hisoblanadi gachonki. unda tuzilgan dastur
Lampilyator tomonidan gabul giliaib, numkin bo'lgan xalti-
harakaflur chieparasidan wshqariga chigmasa. Bunda kompilyator
tomonidun qabul gilingen bo‘lishiga qargmay dasturda mantiqiy
sataliklar mavjud bolishi mumkin, Mantigiy xatoliklar mavj
bo' lishigs qaramay tuzilgan ma’lumotlar yaslittigh buzilmasa, xa-
vl dastordash (i hisoblanadi, Ko'pincha toifalami gabul gi-
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lishda va wanlan samarali foydalanishda satoliklarni ofp‘ridash
mmkonini beruvehi go*shimceha kuubronalasdan fwdalaniladi. Bu
esa kompyuter Xotirasiga o g rt murnjaaint ta unlavdr.

Xayfsiz bo'lmagan tllarda kirtilaveigan  wifalar  gavsi

ko'rmishda kintifsa, shu ko‘rinishda gubul qilinadi. Xavtsiz

bo*lmagan tillarda dastindarme zaiflashbirgve holatlarni va xoti-
ruga murojaai qilishda xatoliklarga olib keladi.

3. Kompllvatsiva vy interpretatsiva gilinadigan dasturlash
tillork.  Kompilivasiya bu dasluming dastlabla kodini, kompilya-
lor deh ataladigan maxsus castur vordamida maqsadli mmshina
kodiga aylantinlishint anglatadi. Nalijuds alohida fayl srfahda
saglanadi va dasturet bajacish uchun qo’stemcha modul sifatida
ishipa toshi ish imkeoming beradi,

Interpretalsiva gilimadigan dasturlash tillad dastlabki kodm
mashina kodiga avlantinmaydi. Dastahki kadni markaziv prorses-
sor toreonidan to*g'ridan to'g i bajarilisht uchun maxsus inter-
pretatar dastun yordanyda amalga oshiriladi.

Ba’zi bir dasturlash tillesi dastorm amalgs oshirish uchun ikki
xil usuldan ham foydalanadi. Kompiliyatsiva qltinadigan (lar te-
zkor va kichik hajimpa ega daswrdarni ishlab chigishda keng
qoTlansladi va saracadoriikni oshuradi. [nterpretatsiya gilinadipgssn
dasturlash tllari operatsion tizinining e qancha  apparat
qurilmatari hilan ishlash imkonini benuvehi dasturlarni yaratishida
keng qo'llandtadi. Uhng kamehilik romoni ko‘p resutslami |alab
gilislu va bajarilish tezligining pastligi hisoblanadi. Qo llanishlik
sohasipa  qarab  kompilyatsiva va interpretatsiya  gilinadigan
dastuckash Gllanmng o*7ziga xos xususrvatlari mavijud

4. Dasturlash paradignasl.  Daswrlash paradigmas: bu
kompyuter dasturlaring yozish wslubini belgifovehi groyalar va
fushunchalar  to'plamidir  (dasturlashuing  yondashuvi),
Dasturlashning asosiy modellant sifatida quyidagilarni ko'rsatib
o*tish muka:

= imperativ dasturlash:
- dexlarany dasturlasiy
- tzemli dosturlash;

- funksional dasturlasi;

- mantiqiv dasturlash;

- ohyekipga vo'naltirilgan dasturdash.

Ba'zi bir dastudash tllard ko'rib chigilgan tasniflaming
ko pehilik xususivataring o’zida jamlagun bolishi mumikin,

. 1.4, Zamonaviy dasturiash texnologivolari

Dastlab dasturlash anchaym boshqotirma ixtiro bo'lib. u
dasturchiluiga  dasturdami  kommutatsiya  Woki  orgali
kompyuterming  asosty  xalivasiga  to'g'ridan. to'g'ri  kimtish
imkonini berdi. Dasturdar mashing kodida 1kkiiik sanog tizimida
vozilar cdi. Dasturlarmi mashing tilida vozishda tcz-tez xatolarga
vl govilar edi. Bundan fashgari, mashina kodlaridagi dastur
tushunish uchun g oyat murakkab edi.

Yagt o'tishi bilan kompyuterlar tobora kengroq gqe'llaniia
boshlandt hamda yugonroq darajadag protsedura titlan pavdo
bu‘ldi. Bulaniing dastlabkist FORTRAN tili edi. Bitog obyekiga
mo’ljrllangan yondashuyv rivojigy asosiy la'sirmd keyinrog paydo
bo'lgan, masalan, ALGOL kahi protsedura tillan  ko'rsardi.
Protscdura tillan dasturchiga axborotga ishloy berish dasturini
pasttoq darajadag  bir nechta protseduraga bo'lib  tashlash
imkonios beradi.  Pastrog  darajadagl  bunday protsedurafusr
dastuming  wmumiy  tuzilmasini  belgileh  heradi.  Ushbu
protscduralarga tzchil murajuatlar protseduralardan tashkil topgan
dasturdarning bajaritishmi boshqaradi.

Dasturlashning bu  vangl paradigmasi imashina tilida
dasturlash paradigmasiga nisbatan ancha ilg'or ho'lib, unga
twalmadashtirishning  asosiv - vositasi  bo‘lgan  protseduratar
qo'shilgan edi. Har bir protsedura ma’lumotiarga kinsh usullarin
dasturlashs lozim bo'lganligy tufayli, ma’lumetiar taqdimotining
ozparishi dasturning ushbu kirish amalpa oshicilayotpan barcha
o‘nnlurining o'zgalishiga olib kelar edi. Shunday qilib, hatto, eng
kichik to'g'rilash ham butun dasturda gator o'zganshlar sodir
bo‘lishiga olib kelar cdi.




Modulli  dastarlushds,  masalan. Modola?  kahi nlds

protsedurali desturlashda topilean ayrim kuvsehilbiklami bamarat

etishga wemib ke'nldl. Moduwli dastudash dashnne by necha
tarkibiy bolaklarga, vaki. boshgacha qilib avtganda, modullagu
bo'lit tashlavdi. Agar protsedumll dasturlash malluraotlar va
protseduralarni bo'tib tushlass, modulti dasturdash, andun fargli
o'larog, wlorei hirlashfiradl. Modul e’ lwnatlorning o' zidan
Bamda na’loreotlarga ishlov beradigan protseduralardan iborar.
Castuming boshqa qisnvlariga madyldan foydalanish kerzk bo'tib
galss, ular niodul interfeysipa murojaat etib quiva yoludi
Modultar baichs schki axboromi dastwning bushau gismlarida
¥ashirads.

Birag madulls dasmrlash bamn kumchilikisrdan holi cimas.
Madutlar kengaymas bo‘ladi, bu degani kodga bevosita kirishsiz
humds  wni wg'ridan wig'n  o'zgartinnay  turib  modulni
qadamma-gadam o zgariinsh munkin emas. Busdan tashgad,
bitra- modulni shlub chupishda, weing funksivalanni boshegasia
O'tkazmuy furib  hoshgasidan  foydulamib  bo‘imaydi, garmchu
medulda  turmi | belgilab  bo'lsede,  bir modul  boshqasida
helmlangan turdan fovdalana olmnydi

bModulli dasfurlash — by vapa protsedwaga mo'liallangan
gibridli sxema bo’lib, wnga amal qgilishda dastur hir nechs
protseduralatza bo'linadi. Bireg endilikdy protseduralar ishloy
berilreagan  ma'lumotlar ustida gmallami  bajanwaydi, balki,
madullarm boshqaradi.

Obyektga yo naltrilgan casturlash fexuologiyatari - dastuiy
ta'minoing imjoziga javob sitatida yuzapga kelgan dasturdash
texnologivalar hisoblanadi Bu ingiozning sababi shumila edisa,
struktinuh daytordash metodlari mwukkablik darajasi borgan sar
orftb  homyorgan masalalar wchim dasturdy ia'minot yaratish
imkonini berd olmay goidi. Buming patijasida tuldi loyiindacn
bajarish iejalan bwildi, gilinayotpan xarajaflar Deleilango
byudjetdan ortib ketdi,  dasturly  2’minotning  funksionathiyi
bueeildi, xatehikiari ondi.

Dastuny la'minotning eng mulwm tomonlavidan bini - uning
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murakkablik  darajasidir. Biror dasturcht tizinming  barcha
wosusivatlarini to'lig hisobea ola olmaydi. Shuning uchun i
ishlah chigishda dasturchi va boshgg mmstaxussisinming  yink
jamoast qutsshadi. Demalk, go'yilgan masataga to'g'ridan to*g'ri
bog hig bo’lgan murakkabliklarga ana shu jamoaning ishini hir
maqsadga qaraiilgan boshgarish bam  qoshiladi.  An anaviy
dasturiash bilanda bunday muraklabliklases hal gilishda “ajcat va
boshqar™ pritsipidan foydalanilygen. Ya'ni masala kichik-kichik
masalalarga ajratib, keym hat bir masala wchun alohida dastur
ishlab ¢higilean va - birlashtinlgan, Obyekign  yo'maltivilgan
dasturlash  fexnologiyalari esa masalaga boshbqacha  usulda
voadoshadl, Unda masadaluming yechish behun kerak bo‘ladigan
clementiarni wuaowaoli sohuning 1udi absrakisivalariga taalugli
ckunligi asosiy o‘vinda turadi, Bu abstrukisivalar dasiuechilar
ishiab chinishpan. Dasturchilar fomonidan mafum bir soha
o'rganilib, nning alohida obyektlari ajratib olingan. Bu obycktlar
nchun  moasalatarni yechishda  go'llash  mumkin bo'lgan
sususiyatlar aniglangan, Ehtiyojpga garab hes bir xususiyal ustida
bajarish mumkin  bo‘lgan amallar aniglangan,  So‘ngm
organilayotgan sohaning har bir real obvekriga mos dasmuriy
vhyekt ishiab chwqilann,

ta'tumld. keompywiet mrdamula hal gilinadigan har bir
masala nehun maxses dastur ishiab chigish, yozish talab gilinadi.
Bunday masalalar sinfining kengayib borishi, albatty, vangi-yangi
dasturlar yaratishga olib keludi. Yangi dastudami varatish nehun
aeskin dastudash tillarining onkoniyvald yetmay golpamla yoki
dastar yaratish  jammyonini - mukmmmaliashticish - uchun yangi
dasiuriash tliga ehtivoj pavdo bo'ladi

Obyekiga vo'naidrilgan  dasturlash — bu  dastur]ashning
shunday wvangi yo nslishiki, dasouriy sistema o°zare alogada
hoigan abyektlar maimuasi sifalids gamaladi va tar bir obyektni
ma'lan bir Klasspa mmansub hamda har by klass qandeydie
shajarani hosil giladi, deb hisoblanadi. Alolnda olingan klass
malumotlar to'plami ve elar ustida bajariladiean amaliaming
to‘plumi sifaiida garaladi. Bu klassming clomentlarign fayat shu
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klassda wniqlangan amallar orqali murojaat gilish mumkin,
Dasturdayn ma’lumotlar va ular ustida bajariladipan amallar
o'riasidagi o'zaro bogliglik an’anaviy dasmrash Gllariga nis-
batan  dasturiy  sisteroalacning  ishonchliliging  ta’munlaydi.
Obycelaga yo'naltirilgan dastudashning eng asosiy tushunchasi
obyekt va klass hisoblanadi.

Obyekrga yo'nalliriigan dastwlash wzoq yillar davomida
an’anaviy, va'ni standarl hisoblangan dasturiashga xos bo‘lgan
tasavyurlarnt bir cherga go’vishni tlab qitadi. Natijads, obvektga
vo'naltirilgan dasturlash juda ham sodda, ko‘rmzmalilign yuqori
bo'lib, dastuny ta'minot yamtishdagi ko‘plab muammolarni hel
qilishming juda ajovib vositasiga aylanadi,

Yugorida aytilgan  fikelarni  hisobga  olsak, obvektga
yonaltivilgan dastarlash texoologivalan quyvidagi masalalami hal
qilishi mumkin:

“ an'gnavey dasturiash tillarida mavjixd bo'lgan kam-
chiliklarni bartaraf qilish;

. an’anaviy dasturlash  tiflan  vordamida  yechip
bolmaycdigan yoki juida katta givinchiliklar bilan yechilishi mume
kin bo‘tpan masslatarni hat gilish;

v guyta ishlash mumkin bo'lgan ma’lumotlar va ulaming
Wpkart doirksi an’anaviy dasturlash tillariga nisbatan ancha keny;
a foydalanuychilar uchun  qulay bo‘lgan  mulogot

interfeysini varatish;

) kiritilayotgan  va  chigarilayoigan  turli  tipdagi
ma lwnotlumi nazorat qilish;

* vangl tipdagt ma'lumotlar, klasslar va modullami
osongina tashkil etish va ma'fumotlaioi nazorat qalish;

@ multimedia va animatsion vositalaridan fivdalanib,
turli darajadagi tovushli va harakadi effekilami hosti gilish va
<ayla ishlash;

" ma’umotlar bazas va wndags ma'lamorlar vstida penal-
larni bajarish. SOL. so‘roynomalari yordamida  ma’lumotlarni
gidirib topish kabi masalalar juda osontik bilan bal (ibishy;

B OLE konteyner: vordamida Windows muhin uchun

1%

mo fjallangan ilovalardagi obyeklar bilan ishlash; .

. toydalanuvchilar  uchun  yarufilgan dastut_'ly
ln'minotdan foydalanish uchun vordamchi ma’lamotnomalar tiz-
wnini yaratish, Py

" dasturiy ta'minoloi boshqa kompyulerlarga ko®chirish
nchun ofraatuvehi disldami yaeratish el .

e dastur matnini tashkd gilishda yuzaga kelishi mumkin
bo' |gan xatofiklar bilan ishlash masalasini hal (ulish va x.k.,

Eorinib turibdiki, yechilayoigan masalalami  an’anavry
dasturlash 1flari vordamida yechishda yuzaga !ac,hslu mumkin
bo'lgan kattagina bo‘shligni obyekiga yq‘t_\ul_tmlgan dasmda.u'.h
texn?.»lngiyahﬁ to‘ldiradi  hamda  zamonaviy dasturlashring
ko*plab talablariga javab beradh

1 bobga doir savollar

1. IDnsturtash tillari va ulaming kelib c;nimzahi.

2. Dasturdash titlan ganday tasniflanadi? _ e

3, Obyckrga yo'naltirilgan dasturlash texnologivalan nimaga
asoslanadi? . io.

4. Zamonaviy daginriash tillariga gaysi dasturlash tillari kKice
di? , g ol

5. Ochig kodli dasturash tiltari nima uchur ishlatladi?

Test savollari

|. Ohyektga yo'natiitgan  daswulash tillarn wp
ko'rsntilgan gatorni belgilang.

a) C+', Java

b') Fortrall, Java

¢} Assembler, Cit

d} Cobol, Htnl _ . -
’2.) Go dasturdash tili gaysi kompaniva tomonidan ishlab ¢hi-

gilgan?
4} Microsof
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b) Google

e} C ++ T BOB. BORLAND C++BUILRER 6

d) Delphi ‘ INTEGRALLASHGAN SOHAST, UNING TASHKIL

3. ] i : ETUYCHILARE

togri xamg;%dlga asoslangan dasturlash il qaysi qatords

a) Pascal . Tayanch so'tlar: dastur, dasturlash tizim, komponentalar

I} Assembler kutubxonas, ova, komponentalar palitrast, Borland C1 1 Build-

) Java er 6 integrallashgan sohasi,

d) C# AV

4. Ochiq kodlr ds o R T e 2.1. Borland C++ Builder 6 dasturissh tizimi va uning asosty

il 1 Lstuflash - to°g*ri ko*rsatilgan gatorni bel- sususiyatiari

2) Gao -

b)Y Ch+ Kompyuterda dasturfash oxirgi yillarda juda tez rivojlanib,
¢)Ruby 3 dastur  turishga qiziquvchilar soni oshib  bormogda.
d) Juva Dasturlashtinsh vosilalarining zamonayiy texnologiyalani yugon
S. Veb sahi . T : damajali ilovalams yaratish imkoniyatiaring amalga oshirish wehun

ili? €0 selifatarni ishlab chiqishga mo‘ljallangan dasturiasi qamatilgan. i

ay(Cr- C++ dasturlash vositasining yararilishi esa pafaqat protes-
b) Lisp sional dasturchilar, balki oddiy dastur tuzuvchilar uchun ham
¢) FORTRAN keng yo'l ochib berdi. Juda qisqa vaqgt ichida Borland kompani-
d) PHP vasi C+—ning bir qator Jahjalarini ishlab chigdi. C++ ning oxigt

lahjalarida ma lumotlar bazasing varatish va qavta ishlash, Internet !
tarmog'idan foydalangan holda ma’lumetar  alamashinuvini
o rnatish. dasturlashning obycktga yo'naltidigan modelim keng
qo Hasl, vizual dasturlashda yangi komponentalar kutubxonasini
{VCL) yamtish kabi asosiy fargli imkoniyatlami o'z ichiga oladi.

Dasturlashda qulay bo‘lgan Baorland C++ Builder é platfor-
masini to'ligrog ko'rib chigamiz. Bodand C-+ Builder 6 — Win-
dows operatsion fizimida  dastur  yaratishgn,  obyekig
yvo'naltirilpan  dasturlash muhitidir.  Borland Ct++ Builder 6
dasturlash muhitida dastur fuzish zamonaviy vizual loythalash
iexnologiyalariga asoslangan  bo'lib, unda  dasturlashning
obyekiga yo'naltirilgan g'oyasi mujassamlashgan,

Borland C+ Builder & ~ bir nccha muhim ahamivatga cga
bo'lgan texnologivatar kombinatsiyasini o°zida mujassam etgan:
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- yuqort darajadagi mashinali kodda tuzitgan komplya-

tor:

- obycktea ya*naltirilgan komponentalar modeliari;

- tastur ilovatarini vizual tzish;

- malwnotlar bazasini wzish achun yugori mashtabli
vogita.

Borland C++ Builder 6 — Windaws muhitida isaydigan
dastur tuzish uchun qulay bo'lgan vosita bo‘lib, kempvuterda
dasiur  varatish  ishiarini avitoinmtbashtivadi, xatolikizmi  ka-
maytiradi va dasiur tuzuvchi mehnatin yengltashtirndi. Borland
C+ 1 Builder 6ds dastur zxmonaviy vizual loyihalash texnalogivas
st asosida ohyektga yo'naltirilgan dasturlash nazarivasini hisobpa
olgan holda tuziladi. Ma'lumnki, dastur “tuzish sermashaggat ja-
rayam, lekin Borland C+-+ Builder 6 tizimi bu ishni sezilarli dars.
Jada soddalashtiradi va masaly furigy qarab dastur tezovehi ishin-
ng 50-80%ni tizimga vuklaydi

Bodand C++ Builder 6 tizimi dasturni foyihalash va yaralish
vagiim kamaytiradi  hamda Windows muhitida ishlovehi dastur
ovalarind twash jarayonmi osanlashtirsdi.

Borland C+ ' Builder 6 o'zida bir qancha  zamonaviy
ma’lumotlar bazasini boshqunish tizimlari. dusturdash lexnologiva-
farinl ham ma’lumotlar bazasing yaratishda ishlatadi.

Romponenialaming obyekiga ¥o'naltinlgan modcli tavyor
obyekilardan foydalanib yangi ifovalar yaratish, sho bilan birga
oy datanuvchining shaxsiy obyektlaring yaratish imkonini beradi.

Borlamd C1-+ Builder 6ning standlart obyektlari 270tadan or-
liq usosiy sinflami hirlashtimdi. Borland C+— Boider 6 snflari
murakkab iyerarxik strukinraga ega bo'lpan vizual komponentalar
kutubxonasini (Visual Component Library —VCL) tashkit giladi,
VCL. tarkibigy kinrvehi yuzlab sinflar mayjud.

Vizual dasturlash texnologivasidy obyekt degande, mulogat
vywasi va boshgarish clementlari (kiritish ya chigarish maydoni,
bustug tugmalari va boshgatar) tushuniladi.

Borland C++ Builder 6da dastorash ikldta o*zaro 45 sir ety
vehi bir-bigi bilan bog*liq jarayon asosida tashlil qilmadi:
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- dastum vizual Iuy i!)glash jar.ay;.nlu; :
- dastur kodlarini laritish (yozish) jarayom, M.
\‘if/l:saluluvillalmh jarayonida dasturda y.nrmuf‘ymga:; 1222?;-
dizavni shakllanadi. Daswarehi vizual loyihalast: yaray o
et ogta .t Baplder 6 aviematik ravishda dasm: <0 .1‘;1
' hu thasini ishiashi mahayiida
arats shiaydi. Dasturchi loythasim 15D mokwy
rlt::tl:; l}\l:ldxmm;'gi‘ it ing: maxsus operatorlan bilanta Idicads

3 9. Boylard C+ Buildey 6 dastorini o' rustish jarayoni

Borland C1+ Builder 6 dasturi Windows opun.ns.ion u;;x;nl(:i
ishiashea mo*Hallangan. Dﬂstum:'l k{;;n{mﬁgﬁ:l vulklash ue
9 ¢ 1l lga oshinish tajab e : s '
uech:a qaa'mtﬂ:{lnm gc++ Builder 6'yoz.ilgmn d'sslmtllpcilﬂp,ﬁ;
()chil-r?an katalogdun hebé exe faylni Itopmgl.‘;;:'t:iﬁ.fgg f:;b "t‘a e
; 3 ing. Faylming ) :
da 2 mana sichqoncha bosing
s a1 iresiea bebGexe  faylh
ant,  Kompyuteriing  sOUTRSiga ' 4 .
a-,]_gf,‘;isz:l?i":chuu arxivdan chiqansh“l:alab c'.pla(\:nggx) (&Hmai
Fayvllami  vaquinchalik kalalopga (CiTemp'B 3

uchun kompyuter xativasidan 731 Mb bo’ sh juy talab etilad

.. [EETR RIS

¢ omgason
2

i Facrmagd e Jalr N384 whe oty 4TRGT

Ll 2P U

Ry s e s PR
Monrps et Ie AR 0 ‘T":f : ’

b Car e ABRIIMS AOTS IR

! -

4

3

: .
; 5
: a
; n
: a
¥ :
: :
a )
- ; :
by Hovemes Saneso £

i. . T ey

AT B VA PATTY W, e TG e
I, e~
S

2.f}.:;éa?:a thllé?i&?&qﬁackatik kataiogza yulilash

2z




Kompyuter xotirasida bo‘sh jov i
e t B0 Shojoy maviud bo‘lsa “Masgean”
ftugmasi bosiladi va natijada Jarayon ishga tushadi Fay[tarm

arxivdan chigarish faravoni auvidacgs ke Al
(@ 2-rasm) Garish rarayoni quyidagt korinishda amalpa oshiriladi
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2 $-rasme. Dasturni o 'rnatish ustasi darchasi

Hosil bo‘lgan darchadan “Next” tugmasi bosiladi. Natjadu
kompyuterga o matish jarayoni boshlanadi.

d-gadam. “Next” tugmasi bosilganidan so'ng ekranda 2.6~
rasmdagi darcha paydo bo‘ladi. Hosil bo‘lgan darcha dasturning
seriya nomeri va aktivatsiyva kodini kirrtishni talab etadi.
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2.6-rpsm. Seriya nomeri va aktivatsiye kodini kiritish derehasi

Dasturming seriya nomeri va akuvatsiva kodi kirmilganidan
kevin “Next” tugmasi bosiladi.

% — gadam. Borland tomonidan qo'yilgan litsenziva
shartlarini qabul qilish darchasi payde bo'ladi (2.7-rasm}.
Darchada tanlash imkonini beruvchi tugmalar paydo bofladi
Ya'ni “T accept the terms in the licensc agreement™ va “1 do not
accept the ferms in the license agreement™ tugmalan pavdo

FAS
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2. 7wrasim. Litsenzipa s!mrttm'zm atus! qdush darchasl
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6 — qadam. “Nex!” tugmas: bosifganidan so‘ng ekrands 2.8 — ; e

' . ) P R e ) ST R :
rasndag) darcha paydo bo'ladi. Hosit bo'lgan darcha dastuming ’:-;;‘;” .'ﬁﬂ__,“wm\ e
o‘rnatilish. ishlash muhitining warimi tanlashoi so ravdi  Ishlash i",.:“‘:.. S L MEost.
muhitining uch ka‘rinishi kHf qilinadi: S TN T i 3y

- typical; | R ———" S
- compast; ; pR7? UL e 3
- custom.: - e o U I

Bunda dasturning upl ka'rinishi (Eypical), dasturning 2.9-rasia Dastur o' natitadigan kutulogler ro‘yxoi

ixcham ko rinishi va dastumimg modullarin tanlash imkonini
beruvehi bo'himlar mavjud bo'lady, Kerakli bolgan bo'limning
to'g'risiga maxsus belgi qo'viladi va undan keyin “Next” |ugmasi

8 — qadam. Kompyuterning xotirasida yetarli migdorda bo'sh
joy bo'lsa, dastur mpvaMagivadi o'rnatilganhigi bagida darcha

bosiladi. paydo bo'ladi (2 10~rasm) s
7 — gadawm. Dastor oroatiladignn katalogoing  yo'li ; WW%?:‘f"f&ﬁfﬁﬁgw
ko'matiladigan  darche  paydo bo'ladi (2 9-rasm).  Daichada B TS ;

r‘.-u. VA - - 3

dasturming to rita mexdulini o' matish uchun har biriga alohida kat-
alog yo'limi ko'rsatish talab etiladi. “Change” lugmasi orgah
dastur o‘rnatifadipan katalog joyi o‘zgaitivilishi mumkin, Agar
dastur o'rnattlishi lozim bo'lgan kalalog jow mos kelsa “Next”
tugmasi bosiladi va kevingi bosqichua o*tiladi,

S — & )

2. 10-rusm. Dastiir quffaqnwtb [ ‘mati&nnml hagida darclz
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Barcha jarayonlar tugatilgandan so'ng “Noxt” wgmasi bosi-
tadi. Fhranda 2.11-rasm paydo bo‘ladi, Darchada o*rnaiilgan Bos-
tand C++ Builder 6 dm.lunnmg barcha imkoniyatlari to‘lig ish-
tashi uchun kompyutemi qayta yuklash tavsiya qilinadi.
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2.1 -rasm. Borland C++ Bullder & Installer Informeativn dar-
chasi

Paydo boflgan darchada “Yes™ tugmasini bosing, Shundan
so*ng dasturnr yuklash jaravoni o°z nihoyvasiga yetadi.

Dastur yuklanib bo‘lingandan kevin pusk bo‘limida yangi
darcha paydo bo‘ladi (2.12 — rasm).

212 —rasm. Dasturni pusk MMJ-IM.‘III:I I-:; ‘rinishi
Hostl bo'lgan dastuiar menyusida bir nechta dastur resdullari

payvdo bo'ladi. Modullar ichidan C-+— Builder 6 dasturi tanlanadi
va dasturda ishlash imkomyati paydo bo'ladi.
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2.3, Borland C++ Builder 6 dasturining integrallashgan sohusi

Borland C- 1 Builder 6 dastunda dasturlash ikkita o‘zare
ta'sir etuvchi bir-biri bilan bog'liq jaraven asosida tashkil qilmadi:

- dasturni vizual loythalash jarayoni;

- dastur kodlarini konsol muhitida kiritish jarayoni.

Vizual loyihalash jarayonida dastueda varatilayotgan ilovan-
ing dizayni shaklianad:. Daslurchi sizual toyihalash jaravonint ba-
jargands Bordand C++ Builder 6 avtomatik ravishda dastur kodini
varatishni boshlaydi. Dasturchn loythasini ishlashi mobaynida
dastur kodini C++ tilining maxsus operatorlari bilan to*Idiradh.

Barland C+— Builder 6 dastur ham Windows amaliyot tiz-
imining boshqa dasturlan kabi ishga tushiriladi.

[yex == Bee npporpaximer == Borland C++ Builder 6 = C+-
Bulder 6.

Dastur yuklangandan keyin ckranda (2.13 rasm) darcha paydo
bo‘ladi. Borland C++ Builder 6 dasturi quyidagi beshta asosiy
darchani oz ichiga oladi;

1. Bosh oyna - £+ + Builder 8 (Projest] );

2. Forma oynasi (Forml);

3. Obyekt xossalarini tahnirash oynasi (Objcet Inspector),

4. Obyektlar ro'yxatini ko'rish oynast (Object tree View);

5. Dastue kodlarini kiritish oynasi (Unit.cpp).

Bosh oyna (Projectl) ekranning yugori qumnda joylashgan
bo'lib, uning birinchi qatorida sarlavba, ya’ni loyihaning nomi
{C=+ Builder 6 — Project1) joylashgan (2.14—rasm).

Ikkinehi qatorda asosoty menyular gatori  gorizontal
ko'rinishda joylashgan. Asosiy menyular gaton dasturni yaratish
uchun kerak bo‘ladigan barcha buyruglar va funksivalarga muro-
Jaat qilish smkoning yaratadi.

Keyingi qatorming chap tarafida tezkor murojaat etish tugma-
lam mavjud. Bajaradigan vazifasiga gamab ketma-kethikda
birlashtirilgan. 1lar tez-iez ishlatiladigan buyTuqlarga tezkor
murojaat etish imkonini beradi. O'ng tamfida vizual komponen-
talar palitrasi VCL. (Visual Component Library, vizual komponen-
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talar kutubxovasi) kelvinlgan. Windows operatsion  tizimi
lovalaral yvaratish nchun vizual hatnponentularn o'z ichiga oladi.
Yieunl hompomentdar palibusi bir neehta qismlardan iborst
guruhlsrgs ha'lingan,  Pu vizual kompenentilar - palitrasi
yordamida Wkor v oson usulda dasturlarni yacatish mumkin,
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2.13-rasm. Bortand C+4 Bullder § b-tf;a'gw;llmhgau soltasi
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2 1 drasm. Bosk oyna

Forma oweavi (Forml) vangl yaratdishi kerak botladigun
dasrarning ko‘rinishi hisoblanadi (2.15 rasm). Forma oynasi
Builder 6 ilovalasi uchun asos ba'lib, unda varatilayotgan dastr-
ga komponentalami jovlashbitish mumlan. U dastarming sar-
lavhasidan bosb.lanad'
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2.15-rasini Foeise oylust

(bject Tnspectar aynasi (Object Tnspectar) obyekl xossalarn
vi hodisalaring  wwhovlash  uchun  xizmal  giladi.  Obyekiza
vo'naltiritgan dasturlashda dastur bu - ebycktlar hzimi bohb, lur
hir obyelt bir gator xossalarpa ega bo'lishi mumbin Xos3a csa
min lnmatiar va wlarni boshqarish usullaridan thorat. Obyckt xos-
wilan bu - obycitga berilgan xarakteristika bo'lib, uning
ko'rimshi. jovlashishi va botatidir. Bundan tashqavi obvekt turli
hiddisalarni ham o*mpatishi munkin, Flodisa bu - bajarish,
boshgarish wspbidin. Masalan: sichgonm bogish, kusorm siljitish
v hokazo amalkarga avtiladi

Object Inspector oynasi Xossa va hodisalar parametrlanm
o'moatish uchun mo‘ljallangan bo'lib, u ikkita sahifadan iborat:
Propeerities {xossalae 2. 16a-1asmg v Fyents (hodisalac: 2,16 b-
rasmj.
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a) “Properties” darchasi; &) "Evenis™ dorchasi.

Propierities sainfasi gjratilgan obyekt vokt komponenianing
xogsalanni o matadr. Masalan: Caption (vozuy) yordamida obnekt
vozmam o' matish munikin. Color {(rang) xossasi obyclctimng ning-
ini o' rnatadi.

Events  {Iwklisalar) -ulnfusul}x Forma  loyvasidy lanianmn
abyekt uchun dastur bajarilishi samayonida bodisa, ya'ni uni ishyga
teshinsh holati belgilanadi. Har b holaming standart nomi bel-
milangan. Masalan: OnClick - sichgonchaning chap tugmasini bir




marta bosish, OnDbIClick — sichgonchaning chap tugmasini bir
marta bosish,

Ohyelalar ro'yxatind ko 'rish oynasi (Object Tree View) -
dasturda ishlatilayotpgan kamponentalami daraxt ko'rinishida tas-
virlab beradi. Komponemal.mli Joylashuvini va ulaming holatini
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2.17-rasm. Obyekilar ro'yxatlm ko'rish oynasi

Dastur kodlarini Kiritlsh oyaasi! (Unil.cpp) — yaratilavotgan
yangf dasturning kodini {matni) kiritish va umi tahrirlash uchun
foydalaniladi (2.18-rasm). Dastwrda ma’lum garayonini amalga
oshirishi uchun kerak bo‘ladigan operatorlar ketma-ketlign kin-

titadi.
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Asasiy menyular gatori quyidagilarni o°z ichiga olgan:

- File bolimi fayllar ustida ish bajarish uchun kerakli
buyruglami o'z ichiga olgan;

~ Edir bo'limi fayl icludagi ma’lumotiami tabrirlash uchun
keraklé buyruglami o'z ichiga olgan;

- Search bo'lini layllar, modullas arkibidage  kerakh
ho'laklamni izlab topish imkonini beruvehi buymiglar toplami;

« View bo'limi daslur oynasiga kerakli mstrumentlar palirasi-
mi o'rnatish, loyiha kodi shuningdek, loyiha menejerini ochish va
lo ' rish uchun mo*ljallangan buyrugiar to’ plami;

- Compile ba' imi loyiha va dasturlami ishga tushirish, Komp-
ilyatsiya buyruqlanidan tashkil topgan,

- Run dasturni ishga tushinsh va to‘xtatish ochun kersk
bo'ladigan buyruglar to‘plami,

= Oprions bo*limi muhit ovnasining konfiguratsiva parametr-
larini o*rmatish vchun xizmat giladigan buvruglar ©o° plami;

- Tools scrvis xizmatidan va qo a.!mndm utilitalardan foyda-
lanish imkonini beradi;,

- Help yordam (,huqmsh uchun mo‘hallangan  buytuglar
10 plami.

Asosiy menyular qatori ko'p bo'limlarni o'z ichiga oladi.

2.4, Boriand C++ Builder 6 dasturining komponentalar pali-
trasi

Standart  komiponenialur  palitrasi.  Komponentalar
paliteasining birinchi sahifasida 16ta obvektlar joviashgan botiib,
ko‘p  dasturlami  yaratishda albatta ushbu  abyektlandan
foydalanilad.

" Slandm l,-‘qdrﬂ:inn.al :i'\’hn'.%k‘ | s'veaen;i' De;l;ar\.c:es;i lja& C:nl.luI.:.I dhE@res: |
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2.19-rasm. Standart komponenialar palitrasi,
Har bir sahifadagi kommponentalar palitrasi va joylashishini
o'zgartinish muwnkm, Demak, 1z mayjud komponentalarni o' rini

o'zpartirish  bilan  birgalikda ularning tarkibipa yangilarini
qoshishingiz mumkin.
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Borland C-+ Builder 6 slantant komponenialan va ulami
ahlaush hagidagi gisqacha izoh quyidagi jadvalda keltinlgan:

l" Kursor — komponent hisoblanmaydi, balki hiror obyckim |
‘ R‘ tanlashdan voz kechish vositasidir, . ;

darcha sifatida xizmat qiladi. Bu komponcmta forma
| dizayneripa juda oxshab ketadi. ¢

D, “ Framc — bushga komponentalarmi joylashtinish uchun | '

1ga° “shiladi.

o gMamMcms — duslurga bosh menyu qo *shish imkonini ¢
=] beradi Items xususiyah orgali yang menyo bo'hmi

~PODUD]\‘1CIIII”— vordamehi tenyuni yaratish, Bu mcnvu
stchqomhamng o'ng tugmast booﬂganda ko'nnadi.

Tabel — mamnlarni ekranda namovish gilish nchun
go'ltanads, Capfion xususiyati argali rambar kivitiladi,

Ldit - gisga matnlarm namoyish qilishi va dastur
Bl |bajaritish vagtida fovdalanuvchiga o'z matnini kintish
imkanini beradi.

F ~>"a&-

Memo -~ ko'p qatorl; mantlar bilan ishlasbm ko'zda
tutadi. Lines xoszasi orgali ma’ lumotlar kinfiladi,

B E—

Button — dastur bajarilash vagtida tugma bosilishi bilan
biror amal yoki jarsyon bajarilishini ka‘zda tutadi.

CheckBox ~ chap tomonmida bir nechts  vacantoi
tanlashga imkoniyat beradigan matn safru akstantiradi. l

= |[=

RadicRution — bir nechta holatiardan bicini tanlosh;

& | imkonini beradigan avlana ko tinishdagi tagma i
=g |LisBox — to'yxatli ma’lumotlarni namoyvish ‘q'ili”shga—l
— mo‘Hallangan komponenta. I

M

g |ComboBox - tahrir sohast hamda matn varantlarimoy
é o' yxati kombinatsivasini tanlash uchun varatadi. |

Scrolbar  —  o'fkazish  vo'lakchasi.  Ko'pincha
LT abrirlanadigan yoki  ko‘mmadigan  ma’lumotlami
ehrandan chigtb ketganda foydalaniladi.
- | GroupBox - Windows operatsion tizimiga formadagi
! | abyektdarning qanday jovlashganligini bildivish uchun
—..—...‘19 Naniladi. e e |
- | RadioGroup ro'vxatlar hosil qilish wchun  va
1= !ro‘yxatlandan birini tanlash orqali dastur bajarilishini
amalga oshirishda foydalaniladi.

i £ Panel - boshga bomponcntalaﬁfl pz chiga alishi
{ 7 | mumkin bo‘lgan bo’sh panelni yaratadi, :

. Action List — interfeys elementlari va dastur o nasndagl
§ Lo zaro atogani boshqamd1

Addizonal komponentalar pa!irms:;.- Additional
komponentalar . palifrasi  dasturning  foydalanuvehi  interfeysini
vanada yaxshilash imkonini beradi.

JQF 18 g @ﬂ*m'%ﬁrs@%ﬁﬁ

2.20-rasm. Addifional konmnemafar pam'asi. s

Additional ¥omponentalar palitrasida joylashgan komponen-
talar quyidagi Jadvalda keluritagan:

BitBin — ma’lum bir jarayonini amalga oshinsh uchun
_‘_’2_' foydalaniladi. Bultonga oxshash mgma, lekin unda tas-
| viriams o matish mumking ]

s




' ##I formatlash mumkin. Format EditMask  xususiyatida

varstish tugmasi. Odatda bu tugmegs fagar tasvir
(gvph Hieylashtinindi. 3
{MaskFdit - Edit ga o'xshash. lekin, kiritishni

| aniglanadi.
| StingGrid — matnli ma Tumotianm jadval ko'rimshida
tasvirfashda foydalaniladi. :

DrawGrid — —ix'tiyoriy lipdagi ma’Tumollam jadval |
ko mmishida chigaradi.

| lmage ~ formada grafik tasvidarmi namoyish qiladi, Pic-
twre xususiyali orgali kerakli tasvir faylni o'rmatadi.

Shape — formada oddiy grafik obvektlami {aylana
kvadrat) yaratishda foydalaniladi.

| SeroliBox — formada ckranga sip‘maydigan obyektarni

lgj SpeedButton  ~ buqularga tezkor murojam pamhm]

ko'rsatish imkonini beruvehi yvo‘lakchalarni hosil giladi,

Systeri konponentatar politraxi. Windows operalsion tizim-

ida multimedia flovalarini yaratishda foydalaniladi.

%3 ﬂ 4 9.!?:! ? T Ff-

2. 21-rasin. Additional komponentaltar peditrast,

_....

System kemponentular palitrasida joylashgan komponentalur

quyidapi jadvalda keltinlagan:

' ITuner - dasturda vaqt orallqlarlm o malu.h va wlarni |

ATl q:hsh uchun foydalaniads. J

an

. |PaintBox — chizish uchun joy. Holatlar gayta
ﬂ - |ishfovchisiga  Pamtboxdagi  sichqonchaning — mos

koordinatalari qa)'umlam '
#.0 |MediaPlayer — wnrfi shabllundagi fayllami ishiatish va,
}-:b multimediya uskunalarini boshgarish uchun formada

panel yaratad.

| OlkeContainer — dasturda Windows muhitida turli xil
OLE; |dastuder o'rissida mw’lumollami uzatish imkomiyatiga
ega bo'lgan OLE obyektlarini kiritish va unga ulanish
‘mexanizin joriy etadi, -

Dialogs kompanenivler paifiresl. Dialogs komponentalar
palivasida Windows muhitining standant mulogot oynalarim
chagiruvehi  komponentalar joylashgan, Mulogot oynalarining
tnshqi ko rinishi Windows muhitining versivasiga bog'hq ho'lady,
Bu sahitadagi chyektlar dastur bajarilish vaqtida ko'rinmaydh va
mos mulogot oynalarini dasturiy vo'l bilan chagirish kerak
hotladi.

e RdE A HEE 3 A

2 22rasm. Dindogs komposenialar palitrasi.

Dialogs komponentalar palitrasida joylashgan komponentalar
quvidags jadvalda keltirilagan:

OpcaDialog — faylami achish uchun dastorda dialog |
darchasini yaratadi. Faylning nomi va kengaytmasiga
filtr o°matish mumkin.

rm

SaveDialog - favllarm saglash uchon dasturda dialog
[ | darchasini yaratadi

m

* OpenPiclureDialog - grafik tasvirli faylami ochish
&'_’S‘I uchun dasturla dinlog darchasini varatadi. Tasvimi dia-

v

3




log oynasida ko'rish imkoniyali paydo bo'ladi. |
SavePiclureldialog — grafik tasvirli fayllami saglash |

uchun dasturda dislog darchasini yaratadi.
| FontDralog — dasturda shrifining o‘lchami va ko finish
tunm tantash imkonini beruvehi diatog darchasini vara-
tadi _ : e |
ColorDialog — Windows ranglar palitrasidan rang tanlash
uchun dialog darchasini yaratadi.

I

e
-,
o)

il

.

s

PnmDialog - kompyuterda o'matilgan  bosmaga
chigarish quriimalarini tgnlash va ulami boshgarish dea-
log darchasini yaratadi.

PrinterSetupDialog - bosib chiqarish qurilmasining par-
ametrlarini o rnatish uchun dipfog darchasini yaratadi.

|

0

=

il

= FindDialog — dasturda qidirish ptﬁamctﬁéﬁﬁf?iﬁ:;};,
imkoniyatiga e bo'lgan matn terish dialogini ochadi

Replaceliatog ~ dasturda topilgan so'z fragmentini al-
mashtinsh imkoniyatiga ega bo‘lgan matn qidirish dialo-
eint ochadi.

(3

ADO kowmponendolar palitresi. Active Data Objects {(ADO)
bilan ma’lumotlar bazasi bilan aloqa o*rmatish imkonini beradi.
Ma’lumotlar bazasi Microsofl OLE komponentalasiga bop‘lanadi.
Bu komponentalar palilrasi ma’lomotlar bazasi bilan ishlashga
m‘ljallangan, - )

dard | Additonal | Wers2 | Sustem |
I E RS

2.23-rasm. ADO komponentalar pulitrasi.

ADO komponentalar palittasida joylashgan komponentalar
quyidagi jadvalda keltirilagan:

OISR RS . |

A| i ¥ Zasig nigsh ime~
apol  [ADOConncchon — ma lumotlas bazasiga ula |
%,,LEL—‘ konini beruvehi komponenta.

7
poo') |4 ‘ S o |
> 5 —J_A;DODaiaSct — ADO ma’lumatlar bazasining bir yoki’
}g bir nechtz jadvaliga kirishni ta'minlaydi

— . TADOTable - obyckti ma‘lumotlar bfnzasidﬂ_gx rpav;ud
jadval bilan mulogot o*rnatish uchun xizmat giladi.

[ADO rovi Batlib, ADO ma umet ba-
ADOOQuery — ADO so71ovi ho hb,' it
Ej zasidan ma’lumotlarni olish uchun SQL buyruqlann ba- I

. ' ’ 2as) da
Command — mavjud ma lpxpodar ba_za_sn 45081
ggl(? buyruglarni bajatish imkonini bgru\rclpn komponcn-'

RO0 | jarish imkonini beradi. ik SO
zln%swmdt’mc — ADOga saqglangan protsedura bo'lib, |
ADO interfeysi yordamida ilovalarga saglangan
‘ma’lumotiarga murojaat ctish imkonim beradi. _ __'
RDSConnection —RDS alogasi bo'lib, ushbu kemponen-
tadan server ilovalarini yaratish uchun ishlatiladi. |

Data Aceess Lonponentalar padltrasi. l_)gm Accgstr:
komponentalar pelitrasi dasturda ma’lumotlar bazasini boshgaris

elementlarini yaratishga xizimat qiladi.

e EEL 2% g 5"" 5.’"7:
L5 Q(c. e 56 S

3 24-rasme. Dais Access Komponentalar pafitrast

Data Access komponentalar palileasida joylashgan kompo-
netitalar quyidagi jadvalda keltirilagan:




L DmﬂSourc;c - ahyckti bevosita I Table vokd TAdoTa-
[y [Pleen bog'lanib, ma lunotler bazasidagr yozuvlami tah-
rirlash, ularg murojaat gilish imkonini_beradi.

2 |
‘ ::_—=_-I ‘ ko'p qatordi matn go*shish smkonini beradi.

f ClientDataSet — mifoz texnologivalargs  asosiangan

ma'lunmtlar toplami. Mijoz texnologivalariga asoslanps
. ma’lumotlar basusini yaatisiuda tovdalanilads. .,
#i¢51 |PataSetProvider — ma'lumotlar (o'plami provayden
'3"'5'5,“5 Ma_’lunzutlmm‘ keshlash kerak bo'lgan ma’lumotlar ba-
Iy zasida foydalaniladi,

DEMero — ma’lumoliar bazasidagi jadvallar usluniga

—

T~ |DRImage - “Tha Turmotlar bazasidagi mavjd @svidamt "
L I ko‘rsatish imkonini beradi

- |DBLisiBox ~ majumotiar  bazasida ro-vxathi |

Z=H | ma’tumotlami hosit gilish uchun foydalaniladi

X ix'\’-i{- l;immf‘(;rg - XML huyjatlar  to‘plamini
ma lumatiar pakehga avlastirish va orgap 'tari
I X%_QL |uchgm faydalanilad,, oy

; Diita Controls kqnwneumlar palitrasi, Data  Controls
Lo‘mpo;nbnori.:ar !Mll]ltl'aSl dasturda foydalanuvchi ma’lumotlar ba-
7zalanni boshgansh uchun maviud bo'lzan maxsus ini
varatish imkonwt yaradi, , : mtis

DmAM S8 2rad s e
2.2%-raxwm, Data Conirols konponentalar palifrasi,

Data Controls komponentalar palitrasida jos
utrols Jovlashgan Kompo-
nentalar quyidagi jadvalda keltirilagan: & :

3

(=i | DBGrid - obyekti ma’lumotlar bazasidugi hisobotla,
E Jadvgu_a:- v so‘roviardagl  ma’lumotlami  jadval
L e ko'rinislida namovish etish uchun go®lianadi. |

A DBNa?vigator - tugmolar majmul bo'lib, ma lumotiar |
i ‘@ bezasidagi yozuvlarni boshgarish imkonini beradi.

"“g DBTexl — maTunwilar bazasidagi jad\’allal' ustmilgs
A matn go*shush imkoning beradi.

10

=5 TDRChart - har xil turdagi grafiklami hosil qitish uchun
@ fovdalanitadi.

11 hobgr doir savoilar

) Borland Ci+ Builder 6 fizimi qanday dasturiash
texnologivalarint o zida bislashtirgan?

7. Borland C++ Ruilder 6 tizimi asosiy ishchi oynas qanday
tarkibiy qismiardan iborat?

1 Borland C++ Ruilder & tizimi oynasining asosiy mstru-
mentlari gurublan?

4. Borland C++ Builder 6 tizimida qanday komponeatalar
palitratari mavjud?

5. Standart kornpouentalar palitrasi qaysi komponcntalardan
tashkil 1opgan?

Test vuvollari

. Object Tnspector darchasining vazifasi?

#) Formads o‘rnatilgan komponentataril kehtiraddi.

b) Tanlangan komponentaga turli xossa va hodisa parametr-
larni o' matadi. :

¢} Komponenta uchun xususiyaltar ro'yxahni tasvirlab beradi.

) Formada o' matilgan komponenta xususiyatlarini boshgara-
di.

7. Edit komponentasi mma uchun ishlatiladi?
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—

a) Formada dasturda ishlatiladigan ma’lumotlarni chiyarish
uchun

b) Formada ishlatiladigan ma’lumeotlami Kiritish va chigarish
uchun
¢} Formada tavsiflovchi matrmi hisoblash uchun
d) F omﬁ ishyga tushirish uchun
3: Qaym komponenta formaga bir nechta gatorti matn kiritish
va chigarish uchun 1shiatiladi®
a) Memo
b) Edit
¢) Label
d} RadioGroup
4. Bur!and C1 1 Builder 6 dasturining asosiy oynalsr nomi?
1) Project, Form, Object Inspector, (.')bject'n:ee View .
Cornponent Gl
b} PI’OJ.ECI, Form, Object Inspector, Ohject tree View, Standart
3; }l;m_!ect{ ;orm, gl;ject [nspector, Objeet tree View, | Tnit
wjeet, Form. Obje ] e
4 nai, - Objeet Inspecior, Objoct tree View,
4 5. Object Inspector oynasining qayvsi sahifasida hodisalar
ro"yxati mavjud?
a) Properties
b} Standard
¢} Events
d) Additional

111 BOR. C++ DASTURLASH TILINING ASOSIY
KONSTRUKSTYALARI VA ULARDAN FOYDALANISH
XUSUSIVATLARI

Tayanch so'zdar: C. - tilimng alifhosi, o'zguruvchitar,
ozgarmaslar,  identifikatoriar,  operoloriar,  derekivatar.
obpelalar, ma fanodtar iofus, Yompilyatoriur, transiyatoriar,
standart funksiwlar, fayllar, arifmetik va mantigry odalar, lokal
va global o zgaruvehilar.

3.1. C++ tilining asosiy tashkil etuvcbilari

C++ tilining alifbosi. C/t tdimng alifbosi o'z ichiga
quyidagi simvollami oladi:

-lotin alifbosining katia va kichik barflari (A, B, C, ... a. b, ¢},

-0 dan 9 pacha bo’lgan arab ragamlari (0, 1.2,3.4,5,6,7,
B, 9%

-maxsus simvollar (", ; ¥/ Vs %2 === Ot &™)

Alifbo simvollaridan tilning leksernasi shakllanadi, jumladan:
vizmatchi  so‘zlar, izohlar, identifikatorfar. amal belgilari,
o‘zgarmas va o‘zgaruvehilas, ajratish belgilari,

Dasturda izohfar istalgan joyda berilishi mumkin Ular
odattda " belgisidan keyin vozilad

Xizmatehi so‘zlgr. Tilda shlatiluechi. va'ni  dusturchi
jomonidan «'zgaruvchilar nomlari sifatida ishlatish muwkin
bo' lmagan identifikatorlar xizmatchi su‘zlar deyiladi.

C -+~ tilida quyidagi xizmachi so"zlar mavjud:

int extern else char register  for
float typedef  do double  stafic while
strucl goto switch  upion return case
long sizeof default  short break entry

unsigned  continuc  auto if




ideatifikator, |dentifikatorlar lotin harflari, ostks chizig bel-
gisi va sonlar ketma-ketligidan iborat bo‘ladi. Identifikator lotin
harfidan yoki ostki chizish belgisidun boshtanishi loxim, Bunds
shumi esda tutish lozmki, katen va kichik harflacwing fargi bor,
misol wehum: MAX, SUMMA, sutnma,

Pzgaruvehilyr, Dastur bajarilishi Jarayonida 0°z giymartini
o'zgartira  olahgan  kaualiklar  o'zgaruvchilar  deyiladi.
O'zgaruvchilarning nomlari harflardan va reqamfardan ibosal
bo'lishi mumkm. O'zgutuvchilarni belgilashda kavta va kiclik
harflurming farglari hor (“A™ va “u” harflari 2ra o*zgaruvchini
bildiradi) har bir o"zgaravehi oz nomiga, toifasiga, xotiradan
cgallagan joyiga va qiymatiga cga bolishi keruk. O'zparuvchipn
murojaat gilish iming nomi orgali amalga oshiriladi, O'zearuvehi
uchun xotiradan ajratilgan joyning larth ragami uning adresi
hisoblpnadi. O‘zgaruvchi ashilarilishidan oldip u tavsiflangan
bu'lisht lozimy O° zgaruvehilar lokal va global kofrinishlarda ' Jon
qilimishi mumkin, 1.oka! ko*sinishda ¢'fon qitingan o zgaryvehilal
fagat ma’lum bir jarayonga tegishli bo'ladi. Glabal o' zearvehilar
dasturning ixtivoriy joyida murojant etish imkounini beradi
O zgaruvehilarni Jokal va glodbal ko‘rinishlarda ¢’lon gilish dastur
xususivaridan kelil: chigadi.

O'zgarmaslar, O‘zgaruvchilar  kabi o'zgarmaslgr  ham
m#'lumotarni saglash uchun mo‘fallangan xotira yacheykalarini
0'zida ifodalaydi, O'zgamvehilardan fargli ravishda ular dastumi
bajarilishi jarayonida giymati o' zgarmaydi. O*zgarmas <'lon gi-
linishi bilan unga giymat berish lozim, keyinchalik bu giymalni
0 zgartinib bo'lmaydi.

Cii oailida kio turdagh: literal va  belgili 0" zgavmaslar
aniglangan.

Litersl o' zgarmaslar 10°g ridan to'eri dastingn kinitiladi. Ma-
salan;

mt myApe-39;

Belgili o°zgarmas - bu nomga ega bo'lgan o zgarmasdir, Ma-

satan:

const int Si~16;

Belpili o'zganmaslani literal o”zgarnaslasga pisbatan lshia!-
ish quiayrogdic. Chunki aparda bir xil nomli hieral o"zgarmasning
givinatni o zgarticmoqehi ho'lsangiz butun dastur bo’yicha uni
o‘::ganirishga to‘g*ri keladi, belgili o'zgarmaslarmi csa faqatging
bitining qivrnatini o*zgartivish yetardi _ .

Amallar. C++ da quyidagi amallardan foydalanish mum}n;n:

1. Arifmetik amallar: +, <, &, ®, %. Barcha amaltar odamgjdck
bajariladi. Bo'lish amalining bajarilishida matijalar toifasi unda
ishtirok etayorgan kattaliklar toifasiga ko'ra amiglanadi. Agar
bu'lish amali bumn sonfar vstida hagjarilayotgan ho'.lsa. natijn
butan son bo'ladi, ya’ni kasr gism tashlab }‘.ul.lor?ladl'(l(}l‘l'—‘-Z}
Agar naitja haqiqry (kase) son ko'nnishida olinishi ?oznm Pq‘lsa.
suratdagi  yoki maxwmjdagi son Ketidan nugta (.} qo 3'|Iad13
masalan: 9.95-1.8. % belgisi (modut operatori) 2sa bitun sonni
bulun songa buo‘lgandan hosii bo'ladigan qoldiqoi  bildiradi,
Masalan: 7 % 31 %N

2, Taqgoslash amallari: = = (tengmu?); = theny emas), < >,
’ 3. Mantigiy amaltar: && (and) t::anliqiy ko‘payrirish: || ¢or)
mantigiy go’shish; | (not) mantigiy inkor. ,

I\‘?w}ll?qi}; amallarni ixtivoriy sonlar ustidy bejarish mum!;m.
Agar natija rost bo'lsa, natija 1ga teng bo'ladi, agar nalija yolg'on
bo'lsa, natija 0 ga teng bo'ladi. Limuman alganda O (noljdan farql
natja tost deb qubul gilinadi. Masalan: (i=50) && (7==24) vola
{s] = §2) && (5350 | s4==20); ¢ 4

voki 6 = x = 10 yozuvini (x>=6) && (x-=10) deb yoziladi.

4. Qiymat berish amaliari- : :

a) qivinat berish amali belgisi — " bo'lib, L'nqmg.}'ordamlda
odatdn ma'lum o zgaruvehiga giymat o zlushliradi. masafan:
a=3; b=2%¢, x=v=2=1; ; ; s

b) inkrement amali (++) ikki ma’noda _ lshlgulmh:
o' zggaruvehiga murajaat gilioganidan keyin uning givinati 1 ga
oshadi {at+ 1) va o zgrruvchining qivinan uming murajaat qilishdan
oldin 1 g4 oshadi{- 123,




¢} dekrement amali {(~), xuddh inkrement amali kabi

bajariladi, fagat kamaytirish uchun ishiatiladi.

Masalan: s=a! b+ (& ga b ni qo'shib kevin b ning giymatini 1

ga ashiradi);
s—at{—~b} (b ning qiymaoni lga kamaytirib, keyin a ga
(o shadli). 20
d) C++ tilida qusqartirilib yoziladigan amallar ham ishiatiladi
(3.1-jadval):
3. 1-jsdval
| Qisqartinlgan yozuy To'liq yoruy
Xt—a  XRtE
X -~ a; : X=X-2a;
X *=~a, x—x*a
X/ma i x=xia
X% a; i x =x % a

3 2-jadvalda C - + tilida ishlatiladigan amallar keltirilgan,

= 3 2-jadval
Arifmenik Razryadli Nisbat amal- Mantiqiy
_amallar amallar lari aroallar
I qo'shish & va  ==teng | &&va. |
~__-ho'lish “voki !~ teng cmas |¥oki
° ko' pavtinish =<¢chapga = katty Vinkor |
B S add ____+ surish '
" /bo'lish | >20ngEa | = karta yoki - : '
sutish _leng
% modul olish - inkor < kichik
- unar minus “—kichik yoki PERE
s il LS teng gt
— unar plyus {
_ ‘roshirish |
-~ kamaytirish N
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Direktivalar. Direktivalar kompilvatsiva oldidan dastuming
hoshlang‘ich mamini qayta ishlash uchun mo'ljallangan Har
qanday dircktiva “#" belgisidan boshlanadi. Bitta qatorda fagat
bitta direktiva yozilishi mumkin Masalan: dinctude ~<myfile>
dastur malnipga myfile nomli c¢’lon qilish fayleung  tarkibi
qo'yiladi. T'lon gilish fayli dastur ¥ompilyatstyaning muvaifa-
givatl bajanilishi uchun zarur bo'lgan turli axborotlami a'zida
saglaydi

3.2, Ma'lumotlarning toifalari

Dasturda e lunutiarning toifasi berifganlaming qrymatlar
to°plamint va shu bilan birga vlar ustida bajanladigan amallami
belgilavdi. Kompilystor buyruglarni  shakllantinish - uchun
ma lumollar xotirada gancha joy cgallashini va bajariladigan
amallami anig bilisht lozim. Bularming hanmmasi ma‘tumaollarming
toifasini taysiftash bilan belgilinadi. Dasturda ishlatiladigan
o zparuvehitar, o zgmmasiar va amallarning natijalan amq toifags
mansub bo*lishi lozim,

C++ tili toitalant oddiy (asosiy-fayanch) va tarkiblashpan
(strukturaviy) turdarga bo‘linadi. Oddiy toifa bulun, hagigiy, man-
tigiy va simvolli toifalarni o°z ichiga oladi:

- bool (mantiqy ),

- char (simvollt);

- int (butun};

- flonl (ugiqiy).

- double {aniqglipgi ikkilangan haqiqry toitd),

Bular asosida larkibiy foifalar shakllanadi. Tarkibry toifalar
massivlar, smukturah (tarkiblashpan) ko'rsatkichiar va sinfiami
o°7 ichiga oladi.

Butun toifalar. Bulun teifalar butun sonlarm tavsiflash uchun
ishiatilady. C++ filida butun toifadagi ma’lumotlar quyidagy tur-
larda beriladi:

- short (gisqa);

- long (uzun},




- signed (ishorali);

- unsigned (ishorasiz).

Ishorali butun sonlar: signed int, short int, int, fong int va
ishorasiz burun sonlar. unsigned int, unsigned short int, unsigned
long it ishlatiladi.

Unsigned manfiy butun sonlami ifodalaydi Dasturda sher
int, long int. sipned int va unsigned int nomlarni mos ravishda
short, long, signed va unsigned nomlar bilan almashtirish mum-
kin. Bundan tashqani butun sonlarge avtomat ravishda signed ini
toifasi beriladi.

Haqiqiy toifa. C++ standartida float, double va long double
turlari aniglangan. Ulaming hammasi ishoralidir. Ilagiqiy sorn
mantissa va tartibdan tashkil topib, mantissa sonning anigligini,
tartibi, uning qiymatiar diapazonini belgilaydi. Qo‘zg aluvchan
nuqtali- haqiqiy sonlar avtomatik ravishda double 1oifasi bilan
beriladi, Sonfar toifasini aniq ko'rsatish murnkin, buning uchun F,
f (Moat) va L, 1 (Jong) sufikslanni ko‘rsatish mumkin Masalan:
3.14F, 2E16L (long double toifasiga tegishli),

Mantigiy toifa. Mantigiv wifadagi kattaliklar true va false
giymalarini qabul qiladilar. Ular anfmctik amallarda ishirok et-
ishi mumkin. Bu kattaliklarni butun toifaga o girgands raos rayv-
ishda true-1 ga false-0 pa englashtirdadi.

Belgili (sbhuvelli) toifa, C + tilida 3 ta simvolli toifa bel-
gilangan: char. signed char va unsigned char, Har bir simvolga xo-
tirada faqat | bayt joy ajratiladi:

sizeof{char) — sizcof (signed char) = sizcot (unsigned char) -
1

Quyidagi jadvalda C++ da ishlatiladigan toifalar ro*yxati va
ulsrming qiymat diapazonlan keltirilgan (3, 3-jadval):

iee—= Wl - = 3.3-jadvat
! = ; O*fchami
? Toifa : Qiymatiar dmpazoni | (bayt)
ofiok == truc va false 1 ;
sigmed char |-128 .., 127 1
unsigned char 0:u258 ¥

(&)
[

signed shortint | -32 768 .. 32 767 |
unsigned short |0 ... 63 335 2
inf . .
signed int .2 147 483 648 2 147 4
483647 o
unsigned it 0 .. 4294967 295 %
sipned long int  |-2 147 483 648 ... 2 147 4
483 647 3 '
“unsigned Jong | 0. 4294 967 295 o |
int - . _
(float 34¢-38 .. 34ei38 3
double [1.7e-308 ... 1.7e+308 S
' long double 34e-4932 . 34014932 | 10 |
3.3, Standart funksivalar

Dasturlarda buyruglar farkibida turli ko‘rimishdagi standart
funksiyalardan foydalanish mumkin. Matematik fumksiyalar arit-
metik amallards ishlatiladi. Quyidagi jadvalda standart matematik
va bosliqu funksiyalar keltitrilgan (3.4-jadval).

__3.4-jadval"

Funksive | lfodalanishi_| Funksiys |[Tfedalanishi = *
ELLE sin(x) v sqri(x}; [X)?\‘(‘.*(_,_U?‘._l 3
cos X | cos(x) .o ahs(x) yoki fabs(x)

Ig X _[tan(x) __larctan x| atan(x) :

< expi(x) Taresinx asin(x)

In x : lopix) arccos x AC0S(X)

EX log10(x) Ve pow(x,2/3.) -
X POWIX i) logax log(xylog(2)

cil | Haqigiy sonni kattasiga yaxlithish ‘

tloor Tiagiqiy son kasr gismini yaxiitlash (kasrni olib

: fashiash) : IR
fmod (w/b) |4/ ning qodiq gismini hisobtash o]




Masafan: =25 2300, (4 sqrigbebed¥amc)(2%a); yoki (-
b + pow(b*b-4$%a%c, 1/2))(2*a);

SRV (sin(pow(x 2))N(pos(xty, 1£2));

vty
€ 1Y+ ted(x+3) — explsingx)) + pow(tan(x+3).2);
Quyida  kefhrilgan  funksivalar  malumodar - 10ifasing
o'zgartinsh (o' girish) vazifasini bajaradi (3.3-jadval).
_3.5-jadval

Funbsiyaniag C++ dagi VFuaksiysaing vae«ifasi
| ifodasi | p
i ToStr(k) Butun k sonini satrga o‘tkazish
Str'l'olut {s) s satmi butun songa o tkyzish
FloatToStr {n) Haqiqiy n sonini satega o'tkazish
'l StrrTeFlaal (s) s satrni hagiqiy songa o'tkazish

3.4. Borland C++ Builder 6 da dastur tarkiii

C- dlida dastur preprotsessor direktivalaci, globs) obyekilar
va funksivalaining tavsiflart va ta’riflaci ketina-ketligidan tashikil
topadi.  Prrcktivalar  dasturni  kompilyatsiya  qilingungacha
boshqaradi. Ta’nifla [unksivalarni va  obwekllarni kiritadi.
Obycktlar dasturdagi qavia ishlanadigan ma‘lumaotiacei tasvirlash
uchun zarur, Funksiyalar dasturdagi amallarni aniglaydi,

Tavsiflar kompilyatorga dastuming (urli gismlari voki boshga
fayllarda aniglangan obyekt va funksiyalaming nomi va xossalan
hagida ma’lumot beradi.

Dastur bilta yokt bir nechta matali fayl kotrinishida shakiia-
tiadi. Mainli fayl gatorlarga ajratilgan bo‘ladi. Har bir qator gator
oxirt belgsi bilan tugatiladi.

Dastur gayta ishlashning uchta bosqichidan o*tadi:

- mitnhi preprotsessor yordamida ofpirish;

- kamplyatsiva qilish;
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, kampanavkalash (barcha bog‘lanishiarm tahrirlash yo-
ki yig“ish).

Bunda shuni ta'kidlab o‘tish zarurkd, #include <e’lon fayli
nomi= deriktivasining ishlatlishi dasturga kergkli standart ku-
fubxonalarni qo‘shmaydi, ulemi qo‘shish, boy‘lanishlami tah-
rirtlash — kompanovkalash bosqichida amalga oshiriladi.

Yuqorida keltivilgan bosqichlar muvaffaqivath tugatitgandan
0 ng dasturning mashina kodi shakllanadi. ;

Preprotsesarning vazifasi dastur matnini uni kompilyaisiyaga-
cha o*girishdir. Preprotsesorli gayvta ishlashning tartibim dasturchi
disekiivalar yordamwida beleilaydi. Har bir givektiva "5 belgisidan
bhoshlanadi, onsalan: #include yoki #definc. #define matnda
o' zgartivish qoidalarini, ‘%" include esa dasturda gunday matnh
faylarni go'shish lozirmligini ko rsatad:. 3.1-rasmda dasturni gay-
ta ishlash jarayonfari ko‘rsatitgan.

114 bk
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3. [-raswi Dasturni gayia ishiash jareyoniart.
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sanclude dircktivasi kompllvatorning standart kntubxosadsn
bilan birgalikda uzatiladigan e lon fuylian katalogidan kerakii faw
wmatunt dastur matniga qoshadi. Standart kutubxonalar uchun
sarlavha fayllar ro’yxat O+~ tili standartida belgilangan,

Global obyekilar va funksiyalaming tavsifas ve ta'ritlaii al-
Dalta svrda ool ﬂmksi}asi orgali berilishi shart. Chanki bu
funksiva asturning asosly funksivasi ba'tih. usiz dastur bajar)-
mzwdl Ci+da  dastr  tuzish  ve  bajansh  natijasids  tosii
ko'rinishagi flovalas yaratiladi Asosan 2 ta muhitda dastur tuzish
va bajarish murnkin: konsol va vizoal forma dlovast auhatida

Shanday qihb, dasturning wnurmiy ko rlmsm quyxdagu.hadlr

Preprotsessor direktivalari

Yoid main{ }

{
Obyekilnr tvuiflari;
Bajanladigan operatorar,

C+ 1 lilidage dasiuming har bir bo'Jagini X rib chiqamiz.

I. Direktivalar — # include <tile b direktiva — imshukisiya
degan ma'nons beradi. €1 rilida dedburning tuzilishipa, ya'ni
chtivojiga qarab, kerakli direktivalar ishistiladi. Ular = = bc.ii!lSl
orasida keldriladi. Quyida asosiv dircltivatarmi ko‘rib chlq'muz

- # omhude <stdio v ~ C da oddiy kintish/chigarist
dastum sehun,

S yorda std - standart, | — ieput, v — output degani,

Womnclude <iostresm, b= — C+ da Lietishichiganish
uchun, oddiy srmablar bejanisa amalda qo’lanitadi;

- # melude <math lv> - standart ratemahk funksiyatami
ishlatish uehun:

- # include <vomio.h> — matnli interfevsni shakllantirish
uchun fovdalaniladi;

- # inclode <stong.h> - satr loisidagi o' zeanechilar
ustids smallar bajansh uchun go‘llaniladi;

32

T ———— e, T

.":.\" )& MRS ’* TN B Sha 00

# include <shllibh h= — standacry Xutubxona fayllariai
¢hagirish uachun:

- 4 include <iimc h> - kompyeter dchidagi  sost
iy matfaridan foydalanish uchu;,

. # inclade graph.lcsh,-f Cri thning grafik
unlmmyaﬂan-.bm foydalanish uchan.

Bu fayllar maxsus kutubxony €’log fayllasi hisoblanadilar va
vlar alohida include deb nomianadipan papkada saglanadilar. Bu
favllarda  funksiya prototiplan, toifalan, o zgarovehilss,
o' zgarmaslar (' riftan yozilgan boladi.

Divcktivalar dastumi uni kompilyvatsiya gifinishidan ofdin tek-
shirib chigadi.

2. Makroslar - 7 define wakra giyrasti. Masatan:

ddefine y sin(x125) - 3 = swx+25) (giymat beritdi):

aclefing 11 31415 - pi=3.1415

rtdefine q(x} x¥x - s5(x) — x*x {; Delgisi goyilmaydi).

3. Global o' zganrchilarni ¢’lon gilish. Asosiy funksiya icluda
¢'lon gilingan o zgaruvehidar lokal, funksryadan mshqand'i 2'lon
qilinganiari  esa  global  o'zgaruvehilar  deytladi.  Glohal
o'zgaruvehilar dasnudagl barcha obycktlar ochum  ishiaiiadi,
() zganivehii hevosita ishlatishdan oldin e’lon qilsa ham bo'ladi,
i holda o zgaruvehi lokal boladi, Global a*zgaruvehilar nomi io-
kal o zzaruvehilar tomi bilan bir xxl bo lishi ham mumkin, Hun-
day holaida lokal o‘zganavchining qiymatin jony funksiys
ichidagina o'zgsrhiradi, funksiyadan chigishi bilan  global
o zgaravehilar ishiaydi,

4. Asosiy funkstya — mam (3 hisoblanadi. Bu funksiya
dasturda  bo‘lishi shart. Umuman olganda C—+dagi  dastur
funksivalardan ibomt deb garaladi. ssedn () fuoksivasi §
boshlanadi va dastur oxirrde berictilishi shart . main ~ asosiy
degan mw’noni beradi.  Bu  funksiva oldida  uwning  foifasi
korsatifadi. Asar wain { ) funksivasi beradignn (qayteradigan)
javob oddiy so‘z yoki iboralaidan iborat bo'fsa, hech ganday
natija qaytamuasa, woid so'ed helliciladi. main { ) fonksiyast dastur
lomonidan cmas, halki operasion tizim tomenidan chagiritadi.

=



Operatsion fzimyes qiymat gaviarsh shant emas, chunkr u bu
qirmatdan foydalanmaydi. Shuning uchuas smueds { ) funksiyasining
tucini void deb ko'rsatpanioniz mu’qul. TTar bir funksivaning o'z
arpumenti bo‘ladi, shaning wchun main funksiya { ) qavslari
wchiga uning parametn kelbnlady, Ba’zan u bo’sh bo‘lishi ham
mummkin, Bu funksiyadan chiqish uchun odatda refurn operston
ishlatiladi. O (nol) qiymatining qaytarilishi amalivot tizimiga
ushbu dastur normal bajanhb twgaganini bitdiradi. returs orqali
gaytadigan givinat toifasi funksiys ¢'lomdag qaytish mifasi bilun
bir xil ba'lishi kerak. Masalan: it mawm ( ) va O (nol} qivreal
butun toifahdir. Bu fimksiyadan so'ng lokal o'zgaruvehilar, gism
dasturlar, warning haqigiy parametsdai ¢’lon qgilinadi. So‘ngra
dasturning asosiy opentaran (kiritish/chigansh, o'zlashtivish va
hk) yozladi. Agar bu operatorlar tarkibiy be'lsalar, wlarm
alobida {} qavslarga olinadi. C1-- tilida dastur kichik harflarda
yoziladi Ba'zi operatorlar katra hacflar bitan kelishi mumkin,
bunday hollarda ular alohida aytil o®tiladi, Opevatorlar oxiriga “."
belgisi yofyiladi. Opemtorlar bir gaforga ketma-ker vozilishi
mumkin. Dasturda izohlar ham kclishi mumkin, ular /# %/
belgisi orasiga ohnadi. Agar izoh bir gatorda togass, um
belgisidan keyin voziladi. Masalan:
migin () & C++ tilining asosiy funksiyasi
cout << “1-funksiyaning giymati=" =11, # fl funksryaning

quvmati chigadi.

3.5, Borland C++ Builder 6 da konsol ilovasini yaratish

Borland C++ Builder 6da konsol ilovalarini har xii vsullarda
yaratish niumkin, Ulardan eng oson wsuli quvidagicha;

|. Barlaml C+= Builder 6 raphin 1shga tushiriladi:

I ycw=>- Ree mporpavstr=> Bortand C~+ DBuilder 8 ~= C=+
Builder 6

2. Bosh menyuning “File” boluniden “New™ va undan “Othe
er” buyrunla ketma-Xetligi tanlanadi:

File= New-= Other

24

3. Forma va Toyibearn saqlash uchun ochilgan maxsus
ovnadan “Console Wizard™ prkfogrammasi tanlanadi va “Ok”
tugmasi bositadi (3.2-rasm}.

§ A sy R J
G R PRI O Y S R ?fm
Y Zeertane | tewar 1 Vs | vt |

It Acveak | Mo | iz | Tows | G M»-I'

i[ca TN s . me
O feraine Sed de e o Corgome \rin
4 S

-':"
ST I O - [ S ==
I bmrifvan ‘oraswiws Crofs Dwsdwks Bi%wed  Paws
rm*u harie

Al R e . e ] 5

‘} . P Farena N ey, Pesbags PapdOanas Fannm. :.

£ I‘ ; ! !

gooem ‘ - .

F omreme cnem — e e e s -

e e ]
3 z-rasm. Konsoi mushitin taniash

4, Natijada ckranda loyiha oynasi ochiladi (Unit.cpp ken-

gavtmali nom bllan) "
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{ 1 qavslari ichiga loviba faylining dastur matni kiritiladi (inl
main(inl wrge, char® argvf]) gatoridan so*ng).

i

#Finclude <vel e

fipragma hdrstop

5=




pragma argsused

int main(ing arge, char® argyv(])

{

Hdastur matn kiritiladi

retumn 0;

)

p?

Tuzilgan dasturni ishea tushinshdun oldin uni saqlash kerk
bo'ladi. Uni saglash wchun asosiy menyudan “Fide-> Save Al”
buyrglar ketma-ketliging tanlash lozim. Har bir loyiha alohida
yvangl papkaga saqlanishi tavsiya ¢dladi. Loyihaga avtomat rav-
ishda “Projectl.bpe” nomu bedlgan ha'lib, bu nomni dasturchi
o zpartrishi pankin. Ba veeda “) 7 har bir ketma-ker somfanadi-
gan toyihy nomeri (masalan: 1. 2, 3, ) Loyihani saglab
bo'lgandan so'ng, um bajanshge beramiz. Bumng uchun asosiy
menyvudan quyidagi buynuglar ketma-kedipini berish lozin:
“Run=> Run” voki Klaviatura orgali [T'9] [unksional lugmachasini
bosish kerak bo‘ladi. Shundan so'ng loyiha kompilvatsiva qi-
Tinadi, ckranda quyidagi oyna paydo bo'ladi (3.4-rasm).
B R R
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3. d-rasm, mysha konwtlwrsiyasi apnasi

Dastur normal ishgs tushgandan so'ng ekranda standart dastur
oynasi namoyon bo’ladi va unda giymatlar kiritiladi, dastur na-
tiiasida olingan givmatlar chigadi.

Loytha faylf yaratilishi bilan avtomutik tarzda quyidag faytar
ham tuziladi, ularni bitta papkada saglash magsadga muvofig:

- Project]l.bpr - bosh loyiha fayl bo‘lib, asosiy component-
lami saqlovehi va ishpa tushuruvehi fayl,

- Uniti.cpp — dastur matm yomlgan favl;

Sé
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- Project| .exe — ilova Tayli yoki bajariluvehi fayl. Bu fayl
kompilyator vordarmds, ya'ni kormpilyatsiva jaravonida tuziladi.
[1'9] tugmasini bosish bilan. bajarifuvchi fay! aviomatik ravishda
luziladi. Bajariluvchi fayl avtonom fayl bo'lib, uming uchun
hoshqa fayl yvoki biror dasturiy tizun maviud bo‘lishi shast emas.
Lni siz boshqga dasturlar kabi ishga tushinshingiz mumkin.

- Projectl.res - loyiha resurs favli.

Konsol muhitida “Hello world™ so'zini chigaruvehr dasturmi
ko' nb chigamiz?. Bumng uchun yangi konsol muhitint ochamiz
Ochilgan muhitda quyidag dastur matm kmhlzuh

vinctude <vel by

dinclude ~iostream h

winclude =canop.he

wpragma hdrstop

"II

Lpragima argsused

mt main(int arpge, char™ argv(|}

(
cout < "Hello, World!" << endl;
gerch().
return 0

;
Natijaa quyidagi dastur ko*rinishi paydo bo'lads

o """S"FW’ ’c" PR R RS A
3. 5-vasm. Naiija oynesi

* Alex Adlnin funsping ik C4 4. e bonk. UISA, 20149.p 4618,
47 &




3.6. Forma oynasida ilovalar yaratish

Horand C++ Buwlder 6da RAD (Rapid Applicaton Develop-
ment) muhiti imterfeysidan fovdalaniladr,  Bunday  interfeys
dasturchiga qulaylik ymatb beradi, ya'ni ka'pging. muraklab
amallarm  kompyoterning o'z bagjaradi, dastoming  asosiv
loyihasini tayyorfab beradi. dasturchi bu loyihani C- I tili opera-

torfari bilan to'ldiradi, tayyor vosmwalamni ishlatadi Tormu
pynasida ilovalar yaratish usali vizual dasturlash texnologivasigs

asoslangan bo'lib, ilova (Forma) murskkab strukfurali obyckt
ko'rinishida gabul qilingan. Forma o'mda bir qam:ha boshqa
ebyeklarni joylashtirishi mumkin. Obyekt bu — muloqat oynasi va
bashqarish elementlani (kiritish va chigarish maydoni, buyrug
tugmalari va hoshga) lushuniladi. Borland C+- Builder 6da forma
tovast vizual komponentalar kutubxonasiga ¢ Visual Componcnt
Library - VCL) mansub turli komponentalami (obyvektlarni) o'z
ichiga oladi.

Vizual dusturtashda dastur tuzish va uni bajarish asosan ikkits
a'zaro bir-bin bilan bog‘liq jarayon asasida bajariladi:

- vizual loyihalash jarayon, yva’m forma dizaymm yaratish:

- ilovaga mos bo'lgan dastur kodianni kinitish (vozish).

Dastur kodini yozish ochun maxsus kod oynasi mavjwl
bo'lib, wu dastur matnini  kittish va tabnrlash  uchun
mo'ljallangandir. Bu kodlar C++ tilida vozilads.

Borland C++ Builder 6 vuklanishi bilan forma oynasi paydo
bu‘ladi. Kodlar ovuasida ushibu-(ormani ifodalovehi dasturming
bushlang®ich Lodmme, matni tizin tomonidan yozib ‘chigariladi,
kodlar oynasiga o*tish uchun Unitt.cpp — darchasini bosish kerak
{3.0-rasm).

Dastr  kodi modul  ko'rinishida  tuziladi.  Yuqorida
ta’kidlaganimizdeX, modul bu dastur bo®lib, u forma ilovasiday
komponentalar Lotfasin, dasturda ishlatiladipan ma’lumotlarming
toitasin va ulami hoshgunsh wsullaring avsiflayds. Bo'sh forma
modulining  “Umtl cpp” darchasimi  ko'rimishi  quvidagicha
Do ladi:

8

'~’.’mch|de <yl s
‘fpragma hdrstop
i mclude "Unitl.R"

"ngnn package{smart_init)

#pragma resource " dfin"

TForm! *Tormi;

I R
_fasteall TForm1 = TForm i TComponent® Owmer)
‘l‘Fonn(Owncr)
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3.6-rasin. Dastur kodiga o'tish

\

Borland -+ Builder S8da dasturash forma oynasini
shakilantirishdan  boshlanadi, ya’ni formaga kompanectalar
o' rnatitib, uning dizayni shakllanadi. So*ngra ta forraadagn kem-
ponentalarni boshgarish uechum modul kedi yoziladi. Modul kodi
vozilishi bilan Dorland C-+ Builder é ticimi bu modulm
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! boshqgarsvehi asosiy loyiha dasturmni “Projectl.cpp™ faylida vara-

k

(t:z:::.f@yma qasmri.konsol flavasining asosiy dasturidan birmui-
; arg gitadi. Quyida “Iello world" sozini chiganevehi dasturi
lova (Funql} uchun ke‘rib chigamiz, Buning uch g
dastur maini kiritiladi: I
P
.l}:incﬂlude <yl b
#pragmn hdrstop
#include “Unitd "
i :
fipragma package(smart_init)
Apragma resource “¢ dfm®
TForml #*Fonnl,
i

fasteall Tform1:: I 'torm 1 con a
~ian e  Leomiponent® Ovwner)

Rt

-

-

('oinl _ fasteall 'T'form |- ‘BattontClick(Tabject “Sender)
E‘.abcil-.‘-Cupuon=“l-Icllo World™;
i

Natijads quyidegi dastur ko'rinishi paydo boladi:

G A BRI -
i e o ’;.‘; - % 4
& S
; fiefie World ;
& P %
2 t S 7. s . -—; :,
P iimigdgh
£
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3. 7-rasm. Nutija oynasi

>

0o

Asosiy loyiha dagturini o'zgartirish tavsiya etilmaydi, dova
obyektlari ustids bajariladigan barcha amallar asosan modulda
beriadi,

Modu! kodi saglenpandan so'ng uw ishga {ushiriladi. ya'ni
(avvarlanadigan O+ dasturi uchia asasiy bosqichdan o' tadi:

- kompilyalsiya; X

- komponovka;

- bajarish. ;

Kompilyatsiva bosqichida tayyotlangan dastyr matni mashina
lodiga o'tkaziladi.  Kompanovka bosyichida esa kerakli
go-shimcha-yordamchi  dastwlar  va qusm-dashrlar wnpga
birlashtiriladi,

Dastur kompilyatsiya qilinishi paytida *.cp, *dfin, *.res,
* obj, 2, *bpr, ".exe kengaytmali faylar tuziladi (3 8-rasm).
* cpp kengaytmali fayl kodlams yozish oynasida kititilgan dastor
nalnini ¢ dim forma oynasi tashkil etuvchilarini saqleydi.
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3 Borasme, O+ Builder 6 dasturida yaratilgan fuyl kengaytm-
lori

Dastur bajarilgands Forma ilovasining oynasi chigadi va unda
o‘roatitean komponentalami ishga tushirib, kufilgan natijaga er-
ichish mumkin, Windows operatsion fizimining boshqa ilovalar
oynasiga v*xshaydi, Uni giljitish, o‘lchamini o'zgaruritsh, yopish
habi amallarin bujarish mumkin Bu esa dastuc varatishda qulay-
liklar varatib beradi.
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111 bobga dair savollar 5, Bool qanday toifa?

a) Butun
1.C++ ganday dasturlash texnologiyalarini ozida birlashtir- b) Mantiqiy
gan? . ¢) Sinwvol
2.C+ 1 tilining asosiy tashkil etwvehilari mmalardan iborat? d) Haqigiy

3.C1 ) tilida o' zparuvchilar mmg?
4.C4+ tilida ma’lumaflarming ganday toifalan mavjud? ‘
S.Daslur loyihasi ganday fayllarni o‘ziga bidashtiradi? '

Test savollari

|. Prajecl.exe fayhining asosiy vazitasi?

a} Dastumi ishga tushuruvehi fayl

b)1.0yiha komponentatarini va piktograrmralarin saglavehi
fayl

¢) Dastur matnini saqlovehi fayl

d} Daslur tatini va komponentalarini saglovehi fayl

2, O*zgaruvchilar deb nimaga aytiladi?

a)a, b, x, v o'zgaruvchilar hisoblanadi,

b) Dastur bajarilishi jarayoneda 'z qiymatini o'zgartira
oimaydigan kattaliklar

¢) Dastur bagarilishi jaravonida o°z giymatini o'zgartira oladi-
gan kattaliklar

dy Pastur bajarilishi jarayonida o'z qwmaum o zgartirn olahi-
gan va olmaydigan kattaliklar

3. O'zgarmaslar qaysi operator yordanuda e’ lon qilinadi?

a) int

b) floal

c¢) char

d) const

4. Toitalar 1o°g"n ko‘rsatitgan gatorni tanlang?

a) Bool, char, int, float

b} Lang, Bool, nt, float

¢) Long, char, int, float

d) Bool, int, float, sighed




T¥ BOB. BORLANT C+ BUITLDER § DAST
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FEZDATDA CHIZIQEG JARAYONLARNI DASTURLASH

Tayonch  so‘clar:  operctorlar.  o'zlashtirish OPEHIH O
qg-mwlamr_ A ‘zluskiirishy, ma fumotiarns kiritish va c.-kiqari.vff'
Kkonsol suhit, wizucl muhp. destuni kompilvatsiia gilish tari’:abi-"
aperator, wodud, standar! ogimlar, SBG . i

4.1. Operstor tushunchasi, C++ tilidagi operstoriar tasnifi

56 :‘)p'emtpﬂar musalamt  yechish  algoritmida  keltirilgan
Tuglarming mysyyan dastorfash il si isi *
o th sinfalsisiga mos bo'loan

C+ o tilida operatorlar bajariladi ‘a bajan i
; r.H gan va bajanimaydipgan, sodda
V& ‘taﬂ.lbl}' vperatorlarga  bo‘linadi. Bajariladigan operaforlar
ma’lumotlar ustida biron bir amallar bajaradi, bajarilmaydigan
gperamrlar ma'lumaotlami tavsiflash uchym islﬂalﬂ'mii, masalan;
nt a; — butun tnfali a- v'zgaruvchini tavsiflas) i bolib
s & ash operatori bo‘hb

Sodda aperatofdar gatoriga kiritish va chigari “zlashtiri
P £ chigarish, o*zlashtirish

Tarlabiy operator yoki blok — “f 2 fisurali qay ichig:
ofingan operatarlar gunuhidir, 22 R e
. Rundan (ashqari boshganmvehi operatorlar oifies ham ajratil-
Lan, ularga quyidagilar kiradi:

~tanlash operatorian — if va swrrch:

~takrolamishisikl) operatorlar — while, da while, for,

-otish operatortari - break, poto, return,

4.2. O'zlnshtivish opecator
Masalani vechish jarayomi gator bajari i i
R yecmsh jaray qariluveli bosgichlarpa
bD.]l.tub ketad!. gm bosgichiaming lar hirida ma’lum qivmaﬂir
tx"yicha yangi qiymadar suiglanadi (hisoblanadi), Bu mmiélnngm
qymatlarning ba'ziluri natijaviy qivmatlar ho'lsa, ho'zilari ese
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oraliq quyroatlar bo'lil, kevingi bosqichlar uchun boshlang'ich
(jiymat hisoblanadi.

Yani qiymattami aniqlash uchun ifoda tushunchass xizmat
qitadi. har bir ifoda bitta qrymataw amiqlash goidasini belgiaya,

Hisoblangan qiymami hisoblash jaruyonining keyingt birs-
qichida foydalanish nchun eslab golish zurur. bunday ‘eslab qolish
Lisoblangan qiymatai ma’lum o zgaruvehiga o zlashiivish yo'li bi-
lan amalga nshifiladi. Biinday amaln hsjarish asosiy operator-
lardan biri hisoblanavehi qivmat berish, ya'ni o*zlashhicish opera-
tort bilan hajariladi.

(O 7lashlirish operatoti sintaksis jihatdan quyidagicha snigla-
nadi: :

<0 Zlashtirish operatosi=: | —o zganivehi=—=iloda=;

Bu yerda lta belgidan ibocar bo'lgan asosiy belgl
“o*zlashtirish” deb o'qiladi.

O 7Aashlicish operalorinitig bajurilishida =" belgisining o’ng
lomonidagi ifodaning (iyvmat hisoblanib, belgming chap torno-
dagi o‘zgaruvchi tomomdan o‘zlashtiriladi. Operatorning o'ng
tomenidagi  ifods  o'roida konstanta, giymati aniglangan
o' zgaruvchi ham ishlatilishi mumkin.

Masalan:

ysin(x 1 6.78) + cos{x +5.889), x=0. s~ Informatiks’,

Operatoming chap va o‘ng tomenida yozslgun Kattakiklar bir
wifada ¢’ton gilinishi 7arur. O Zlashtirish operatari bajanlishi na-
lijasida ma’lum v‘zgarovehilac keyingi bosgichlarda ishlatilishi
murmkin bo'lgan yangi jony giymatoi gatnd giladi

Operatormng o°ng tomonidagi ifoda o‘rnida yana o'zlashtirish
operatar qo'lianishi mumkin, masalan: a -~ b=c;

O 7lashtirish operatorining o'ng va chap tomonida +-, *=, =
va Tuk. amallarini bam ishlatish murnkin, masalan. 2 +— b yoki
b-a++- Bu amallarni keying bo'limlarda to’ligroq ko‘rib
chiqaraiz.

DU b
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4.3. Ma"lumotlami kivitish va chigarish

Malumotlami kititish jardyoni bu —  dasturda ishiatilgan
o rgaruvchilarga boshlang'ich giyinatlar berish jarayonicr,

C=+ tilda ma'lumotlarni kiritish va chigarishning maxsus
vositalari yo'q, bu jarayon starklart kutubxonaga mansub
funksiyalar, tifalar va obyektlar vordamida amalga oshiriladi:

lostream.h — kutubxona faylida ma'lumotlami klaviaturadan
kintish “cin” va ekranga chigansh “cout”™ oqimlari, ularga mos
amallar aniglangan:

1y == —ma’ limotlami ogimga vozish;

2) = — ma’ lumotlarni ogimdan v*qish.

Masalan:

Hinclude -’imtrcarn hz

cout << “n 0 zgamvchmmg qn)-mnh—- 2

gin = m;

Ma’ lumotlasni chigarish ogimi *“cour<<" ko‘rinishida va
ma’lurmotlarni - kirmish  “cin=>" ko‘rinishida yoziladi. cout —
console output va ¢in — console input ma’nolarini bildirads,

Ma lumotiami Kiritishda “an”™ so'zidan keyin
o' zgaruvchilarning ismlari keltiniladi. Agar ular bir nechia bo'lsa,
har bir o*zgaruvehi vrasigs == belgisi goviladi.

. Masalan:

cin == a>>by;

CIN >=Max ==mm *> a2:

bu o*zgaruvchilarning son giymatlari dastur kompilyatsivadan
o'tganidan kevin klaviatura orgali beriladi. Sonlami ba'sh jov
orgalt voki “Entes” tograsi orqali Kiritish mumkin. “cin”
aperalori orqalt Faqat son gqivmatlar kirititadi, ifodalar yozlishi
mumkin ¢mas.

Ma"lumottami chiqarish uehun “cout =<" pperaton 1shlatitadi.
Bu verda o'zparuvchi nomlari, go®shtimoq ichida istalgan so'z
yoki iboralar yozilishi mumkin, Agar givmati chigasilayofgan

o zparuvchilar bir nechia bo'lsa, ularm alohida qatorlarda yokn
Jetma-ket chigarilish murmkin. Masalan:

cout /'-a,cout XY

COUL <2<l Y= el

COut << xrod.mmg grymate teny — " << fax,

tir nechts natijalar chiganlayotgsn bo'lsa, ular ekranda
ketma-ket ko'rinishda numoyoen bo'ladilar. Bu holat esa nat ijalmni
o'qjishda noquiaylik tugdidshi mumkin. Shuning uchun coul =
ogmi oswida endl {end line-satr oxiri) s0°zi qo'yilsa, kumur
keyngi qatorgu o‘tadi va keying natija ko rinadi. Masalan:

coul << “max—<<max-<~endl

cout === “min=""><min<-<endl;

Ekmnda quyidagi javoblar ko'rinadi:

max=9

min=2

cout << opeératori tarkibida arifmetik amallarni ham ishlaisa
ha'ladh: _

cout << “ifodaning qiyvmati- " <= (¥2=sin(1))=~endl,

Natijalami sakkizlik va o'n oltilik sanaq sistemalarida ham
chigarsa bo'ladi. Buning uchun “oct™ (sakkizlik), “hex” (o'n
oltilik) xizmatchi so'zlan ishlatiladi. Misol:

¢in == &

cout <+ g <= endl;

coul < oct << g <~ endl,

cout =+ hex <2< g << endl;

“cout” aperalori bilan vana quyidagi belgilar ham ishlatilishi
mutokin (ulami ESC —simyollan ham deyiladi).

Y i —yangi satr. Kursor yangi gator bosliga o tadi;

Y 1 — potizontal tabulyatsiva, Kursor bir nechta harf o'ngga
siljevde:

: % v o vertikal ebulyatsiva, kursor bir nechia satr tashiab

o' tadi;

\p = qavtish, ya'm kursor ayni satr boshiga qaytadi, yangi
satrga o navdt,

% a — kompyuter dinamik ovoz chigaradi,

(P




' n belgisi bilan endl so*zi orasida farg bor.
Hagiqiy sontarni ekranga chigarishda ularni formadash
mumkin, va'm nuqiadan keyin necha xonagacha anigiikda olishni

boshqarish mumkin. Buning uchun
coul. precision(n); — funksiyasi ishlatitadi, bu werda n -
amglik ko’ rsatkichi.

Masalan: coul.precision{4).
cout == y;

Bu tunksiva dasturda bir marta vozilsa kifoya qgiladi,

C++ tilida simvollami lartish va chigarish uchun bir qator
standart funksiyalar ishlatifadi:

- geteh(arg) — bitta simvol kiritilishini Kutish. Kiritsdlayotpan
simvol monitorda aks etmaydi. Bu funksivani dasiur oxirida as-
ewmentsiz ishlatilsa, monitorda ma’lumotlamni toki klayisha bosil-
guncha o°qish mumkin bo'ladr;

- putch(arg) — bitta simvolni standart oqimga chiqarish
uchun ishiatiladi. Siravol maonitorda aks etmavdi,

- getchar(arg) — bitla simvol kiritillishini kutish, Kiritila-
yotgan simvol monrforda aks ctadi. Bu funksiyani dastur oxirida
argumentsiz ishlatilsa, monitorda ma'lumotlarmi klavisha bosil-
suncha o gish mumkin bo*ladi.

- putchar(arg) — bitta simvolni standart agimga chigarish
uchun sshlatiladi. Simvol monitorda aks ctadi. Bu funksivalar
1ostrearn, h modulida joyiashgandir.

Dasturda simvollarni kiritish va chigarish quyidagicha amalga
oshiriladi:

c=getchar().

putchar(c),

c=gcteh{):

putchar().

geteh(),

Dasturdagi ma’lumotlami kintish yvoki ckranga chiganishda
ularmi (ormatiash mumkin. Buning uchun quyidagi funksiyalar
ishlatdadi:

a8

I Scanf funksiyasi iostream.h modulida joylashgan bo‘lib,

umumiy ke'rinishi quyidagicha yoziladi:
seanf {control, argl, are2, . )

Funksiya standart ogimdan simvollami o'gib boshgaruychi
(quter asosida formatlab, mos parametrlarsga vozih qo‘vadi. Paa-
metr ko rsarinch bo'lishi lozim. Baoshgaruvehi qator quyidag
0'zpartrish spetsifikatsiyalaridan iborat: bo'shlik, tabulyatsiya,
keyingl gatorga o‘tish simvollari.

I, Oddiy simvollar (% dan tashqari) kiritish ogimidagi
navhaldag stmvollar bilan mos kelishi lozim.

2. % simvelidan boshlanuvchi spetsifikatsiya simvollan,

3. %  sanvalidan  boshlanuvehi  qiymat  berishni
i quglovehi # simvalt,

4. % simvolidan boshlanuvchi maydon maksimal weun-
lgini ko'rsatuvchi son.

Quyidagi spetsifikatsiya simvollarn: ishtatish mumkin:

1. d — unli butun son kutilmogda.

2, @ — 0 bilan boshlangan yoki boshlanmagan sakkizlik
son kutibmogda.

x -0 x belgili yoki belgisiz o'n oltilik son kutilmogda,

h - o'nlik son kutimagda,

¢ - bifta simvol kutilmogda.

8 — satr kutilmoqda.

f — float toifasidapi son kutllmoqda Kiritilayotgan

xmmmg butun ragamlari va nuqtmlnn so'ng kasr raqamlari som va
VBT yoki e belgisidan  so'ng  mantissa  mqamlart  soni

ko rsatilishi mumkin,

2, Prntf funksiyast ko'rsatilgan pasametriami standart ogimyg
chlqamh uchun ishiatifadi. Funksiya iostream.h modulida joy-
lashgan bo'lib, umumiy ko rinishi quyidagichadir:

printf {conmol, argl, arg2, . J;

-eontrol boshqaruvchi qator deb atalib, ikki twdagi sim-
voltardan iborat bo'ladi: oddiy ehiganiuvehi simvollar va navhat-
dagt parametrni o'zgastirib chigarinvehi spetsifikatsivalar. Har bir
spetsifikatsiva %  simvolidan  boshlanib  o‘zgartinsh  turini
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ko*rsatuychi simivol bilan lugavdi. % belgisi va o‘zgaiticish sim-
voli orasiga guvidag simvallami qo’yish murokin:

- chiganlayvotgan argument chapga tckislash lozimligini
ko'rsatuvchi minus belgisi - -7 .
- maydon minimal vzunligini ko‘rsatuvchi ragamiar qaton —
0,

- maydon wzunligini keyingi raqamlar qatoridan ajratuveli
nugta — <7

Biror qatordan gancha simval gjraib olish lozimligini hamda
flosat yoki double toifasidagi sonfarda nugtadan keyin gancha kass
raqamlan bosib chiganlishini ko' rsatuvchi ragamiar ketma-kethigi.

Chigarilavotgan son long toifasipa tegishlt ekanligini
ko*rsatvehi vzunlik markeri 1.

OFzgartinsh simvollan quyidagilacdan ibomt;

df— paramedr unli butan songa ayiantiriladi;

0 - parametr ishorasiz va birinchi ragama 0 bo'imagan sukki-
zlik songa aylantiriladi,

X — parametr ishorasiz va Ox belgisiz o°n oltilik songa aylan-
tirilads;

h - parametr ishorasiz o*nlik songa aylantiniad;

¢ - parametr bitta simvol deb qaraladi;

s — parametr satr simvollar nolinchi simvol uchramaguncha
voki ko'rsatilgan sondagi simvollar bosiladi:

€ — parametr float yoki double toifasidagi son deb qaraladi va
ishorahi moannnnnE~-xx (2.33333E+21)ko rinishidagt o*nlik sen-
ga keltiriladi; .

f — puraroetr Mloat yoki double toifasidagi son deb garaladi va
ishorali m.nunnon ko' rinishidagi o' nlik songa keltinlady,

g~ Yo yvoki %f sifatida ishlatiiadi.

% dan keyingi simvol ofzgartirish simvoli bo‘lmasa wu
bosmaga chigariladi. % simvolini 0°zini bosmaga chigarish uchun
4% belgisini berish lozim,

B L

4.4, Chizigli jarayoniarni konsol muhitids dastorkash

Konsol muhitida ba’zi bir oddry chizigli jarayonlami texnik
fmusalalarini vechish dasturlanni ko'rib chigarmiz
I-misol. R radiusli shaming hajmi quyidagi formula bo‘yicha
hisoblansia:
v -2 e
3

Dastur quyidagi ko' rinishda bo*ladi,
finclude <stdio.h>

Winclude <iostream h-

#inclade <gonio h=

#include ~math. >

rinclude <sel h>

wpragma hdmstop

dpragma argsused
wnt main(int arge, char® argy[])
{ Hoat pi=3.14,

float v
coul <= "R radius qiymatini Kiriting:"<<"\n";
Cis =T
v=4/3%(pi® pow(r,2)).
cout << "Natija: "<<"\n";
coul =<"Shar hagmi x="<y;

geteh();

return 0
i
i
Dasior matm kinitib bo'lingandan so'ng F9 wgmasi bosiladi

va natijada quyidagi dastur ko' rinishi paydo ho‘ladi:
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4. 1-rasm. Natiju oynasl

2-misol. Quyidsgi qarshiliklardan tashkil opgan zanjimmg
umumiy garshiligini hisoblang: ketma-ket gamshilik Ree=Rit Ry,
parallel qarshilik Rpo=R1“R3f(R1+R2) bo'lsin. Ry mi Ry, Ra ni Ry,
&;l "i R&B7, R}on"i RP.-\K deb hu]g“avlik Zmljir anShlﬁglm
hisoblash dasturini tuzamiz:
M b
#include ~stdip.h=
#include~iestream h=
rinclude=cpmo. b
#include <math.h:>
#inclede <velh=
fipragma hdrstop
i
fpragma argsused
int main{ int arge, char® arevif)
$ float R1, RZREKET RPAR;
cout<"R 1 qiymatlarini kiriting: "=<"\n";
cin==R1:
cont=<"R2 qiymatlacini kinting: "<="a";
cm>>R2;
REKEI-RI+R2;
RPAR-R1*R2{(R11R2);
cout<="Ketma-ker ulangan zanjir, R="<=RKET'<<"n",
cout=<"Parallel ulaspan zanjir, R~"<~RPAR=<"\n",
getch): retum &; 3

2
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A 2-rasns. Natija oynasi

.

d-misol. Dekart sohasida koardinatalari (x1,v 1, x2,¥2x3.v3)

bo‘!gml 3 nugts berilgan. Nuqtalar orasidagi R, R2, R3 masofani
toping, '

N -
winclude =stdio. k=
smclude<iostremn. =
sinclude<como. b
rinclugde <math h=
ginclude <vel b=
fpragma hdrstop
Ppragima argsused
int main(int arge, char® arev| )
{
float x1, ¥, x2, %2 x3, ¥3, 11,12, 13:
cut=="X LY qiymatlarini kiritiug™="n"; cin=mx | =2y1;
cout=<"X2,¥Y2 qivmatlarini kinting"=="n"; cinzox2zy 2
caut=<"X3,Y3 qiyroatlaring Kiriting"<="n"; cin=x355y3:
r1= sqet pow(x2-x 1,231 paw{y2-y1,2)); )
(2= sqrt(pow{x3-x2,2 Hpovdy3-y2,2)),
3= sqrt(pov(x3-x 1.2 pow(y3-v 1,23
n




cout= "R 1= Mesplea . R2-="ewpea R3= e
getehl), return 02 }

) -
'

I.')amur malni kintib botingandan so*ng F9 tl.!gmasi basilads
! va natijada quyidagi dastur ko vinishi paydo bo'ladi:

B
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;3{
9
k&
b
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& 3-rasm. Natija oviaast

8t s A d twe -
d-misol. a.;*"';:;‘.’_ VA B =ien' +l0y +ie -y ifodalar berilgan. Bu
V2L

fualsin.
minclwde <sudio h=
finclude-1ostrenm. v
dinclude<como. b=
singhule <math =
mnclude =vellv>
#pragma hdrstop

verda x=3.1. v 1.2 ga teng Ushbu ifodalami hisoblovehs dasha

-
vy ~ e

7 pragma argsused

int mainf g arge, char® argv(])

{ Ooufahy: :
cout<="y ning qiyimatini kirfting"<<"n"; crn=ss
coul"y ping givmating kiriting"<="n"; cins=y;
a=sin pow{N.2)-exply+i),
b=tan{pow(x.3)) Hlog{y)+-fabs(x 1y )

M

~ ——_— ‘.‘ T ALS WS - -

copte " A - Taaget R= “\':_".:b"
fpretehd);
return 4, 3
Dastur matai kiritib, bo*lingandan so'ng F® tugmasi bosiladi
v natijada quyidagi dastpr ko rinishi paydo bo‘ladi.
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4. 4~rasmt Natija oynasi

o
’

4.3, Chizigli jarayonisrnl forma ilovasida dasterfash

Forma lovasida cluzigli jaravonlamni dastwlash vizeal
komponentalas yordamida amalga oshiriladi. Fonmaga givmatlami
kintish, natijani ilovaga chigarish va giymatlarni ofzlashtirgan
o' zgaruvchilar ustida amallar bajarish maxsus komponentalar
vordamida lugariladi. Vizual dasturdash muhilida bu turdag
masalalami yechish uchun Formapa ofzgaruvchifarga giymat
kiitish — THdst komponenetasi, mam yozish wehun — Label,
dastumi  ishga  tushirish ~ uchun  Rulton  yoki  BitBit
komponentalaridan foydalwilads,

| —misol, A=+« v va B=sux+ip’ ifodalar berilgan, Bu yverda
20, y=4.2 pateng. Ushbuy tfodalarn hisoblovehi dastur tuzilsin,

Bu misolnt yechish algovitm quyidagi ko'rinishda bo'lad:.




<~ Fashlaizh .-:')
T e
A=x+ly '
i B=sinx+ig” |
= !
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4. 5-rasme Dastur blok sumv!.

Misolnt vizueal muhitda dastudash uchun 4ta Label, 2 Edit
va 2ta Burton komponentalari kerak bo'ladi. - !
Forma darchasiga kerakli lmmpo_ncnlalar o‘ratilgan so'ng
~dasur ko rinishi quyidagi holatga keladi:
' v m«w’ﬂm*ﬂm«w
 Label i n.m.,.q :
o <Ll Iﬂlz NMIZ} ‘

|

! s
Lul}t-u i

| BN

4.

6-r)rsm Dastur ko ‘HHBM

Forma darchasiga o’matilgan komponentalar xususiyatlarini
(uyidagicha belinlaymiz:

4.1-jadval. Kemponentalar xususiyatlarini kiritish

Komponenta | Xususlyst nomi ' Amalga oshivitadigan |
nomi (Cbject Inspec- | jarayon
tor darchas- |
» _ining holatf) _ | :
Forml Caption "Chizigli jarayonni
(Properties) | dasturlash™ so*zi
& | kemitiladi.
[Label1 Caption (Proper- | “X ning qivmati” so'zi
- ties) Kiritiladi -
lLabel2 Caption (Proper- Y ning qiymati so'zi
-3 ties) kivitlady.
Label3 Caption (Proper- | “A~" s0'zi kiritiladi,
| ties) ”
lLabel4 Caption (Proper- | "B="" so*zi kiritiladi.
ties)
Fiditl Text (Propeities) | “Editl™ so"zini o'chirib |
. " tashlang i}
Hdi2 Text (Properties) . “Edit2” so°zini o*chirib
) : ‘ tashlang, 2
Buttani Caption {Proper- | “Natya™ so'zi kiritilad;.
ties) '
l OnClhiek (Events) | Dastur matni Kiritilads,
Button2 Caption (Proper- | “Chigish” so*zi kiritiladi,
I’léa) £
. OnClick (Tvents) | Close(), kiritiladi. |

Mavjud komponenfalar xususivatlan  kiritilpandan  so'ng
dnstur dizayni quyidag ko* nmshga keladi;



awxzc 2 ,,M VAT
void  tasteall ‘I'Form1;-Button2Click{TObject *Scnder)

'inhulrmnﬂ .. Natign 1t
]1: nt-gqmmu “'.'._“ +eniqin | {
et e Close(),
y: P L !
3 L n_ S L e ¥ l pr—
;‘7_; m;t lia m e }m‘n ifch Dastor matni kirtib bo'lingandan so'ng T'9 ugmasi bostladi

vh natijada quyidagl dastur ko rinishi payde bo'ladi.

Dastur dizayni tayyor bo‘laganidan so'ng quvidagi dastur AR BT,

I ‘X witng qiymti 2,1 (Natija | |
#ipcludc <yl b= ty ning givmoti42 Chiqish! :
#include <math b anhy
#pragma hdrstop A=h 4594 :
#inciude "Untl h™ ! R=-1,7936 L
i b TSI TR T

Hpragma package(snmt init) - d.3-rasm, Naiija aynasi

#pragma resource “F dfim”

TForm! *Form]; 2-misol. Yugorida keltirilgan qarshiliklasdan tashkil topgan

it zanjiming urmumiy qarshiligini hisoblash dasturim vizeal muhitda

__fasteall TForm i TForm {TComponent®* Quner) bajarishmi ko*rib chiqamiz Zanjir garshiligini hisoblash dasturini
- TForm({Owner) {uzamiz,

i Misolni vizual muhitda dasturdash uchun 4ta Label, 2t Edil

} va 2ta Button komponentalari kerak bo‘ladi.

f el Forma darchasiga o‘matilgan komponentalar xususiyallaini

void __fasteall TForm 1 :Button 1 Click( T Object *Sceader)

{ float a,bx.y: :
x=SuToFloat(Editl-~Text), ' 4 Z-jadval. Komponentalar xususiyatianm kiritish

y=StrToFloat(Edit2->Tex1),

(uyidagicha belgilaymiz:

a=pow(x,2)+sqrt(y); ' l\'nmpon_cum P Xuyustyat aomd Alnnlp! och;li;ili;;u
b=sin(x)* tan(pow(y.2)); TR . s Inrayon
Label3-~Caption="A="+Float['oStrF(a fiFixed,6 4), Form) 'mm: (.l:wme ) | “Zanji qarshibgm hisoblash” |
Label4-=Caption= "B="1FloatToSteF(b.filixed,6,4 ; , , ; | sozikirioladi K

}’ Labell :t_hphnn(l’mpemes) ;ﬁ:u lnd?i fanting”  so'zi

! Label2 " Caphion (Propecties) "R i Jaotog” _ sezi

O]




Mavjud komponentalar  xususiyatlari kiritilpandan  so'ng
dustur dizayni quyidagi ko*rinishga keladi: |

l BE X DRITTRG. Am i

H
1

|55 " .,
REMIEBIN  CeWs .

BETHSSET CLAYEAY 108018 B4RSHILI01=
| PARALLEL ULANGAR ZAK TR OALS AT =

e ~ .
B 0 A Coing e Oy e -k A

4.9-rasm. Dastur ko ‘rlieishi

Dastur dizayni layyor bo‘laganidan so‘ng quyidagi dastur
raatm kiritiladi:

)
#include <vel k=
irpragma hdrstop

_ Ainclude "Unrel h"
it
#pragma packagc(smart_init)
#pragma resource "*.dfim”
TFurm] *Forml;
__fasteali TForm1::TForm | (TComponent* Owner)

» THorm( Owner) ,

i

. ' s kiibladi
Label3 Cupbon (Propecises) "Retma-ket  ulangan  2anjir
. IV yueshilyn =" 502 kushlug
Laheld Capuon (Propertics) “Pamllel  ulwgar  zenjic |
e Ltekes | warshilai =" sutzi kintiladi.
Edit] Text (Propeitios) “Ediel™ 80'2ini v chirih tashlang
i it2 Text (Propernes) “Edit2” s0°zm o chirib tashkang,
Buttonl Caplion {Propesties) | “Natija” so'7 Xiritdadi
{ OnClick (Cvents) Dustur-snatn kerstiladi.
Bulton? Caperem (Propecties) | “Chiqush™ 50-2zi kisitiish
| OnClick (Eveeis) Cluse(), kiritiladi.

(

)

void fastcall TForm1: Button1Click(TObject *Sender)

! :

foat ¢1, £2;

float RKET;

float RPAR:

r1=Str ToTFloat(Hdit | -=Text);

2= StrToTloat{ FaditZ-»Texty,

RKET-1+12;

RPAR=TI*r2/(rl - £2); ) (i

Label3->Caption="Kctma-ket ulangan zanjr yarshilegi=" |

FloatToSteF (RKRE, MTFixed,6,1); > i
Labeld-=Caption—"Parallel ulangan zanjir qarshiligi=" =

IloaToStdE (RPAR. filixed,6.4),

;

void __ fasteall TForm I :Button2Click{"[Object “Sender)

|

e:losc( {7
.

-

I.)uslur matni kiritib bo'lingandan sa'ng T4 tqgmasi bosiladi
vit natijada quyidayi dastur ko'rinishi paydo bo'ladi:

R s b LA et
R MTERMOGIE | RO |
| P . ‘
jeem Kigimye 26 CHOER i

HETHERY DLARTAN ZANAR GARFITIC=34,0
| PARATLEL VLARSAN 2ANJIR GRESHILIONT, 7647 '

———— —

——
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5 Standart matematik funksivalandan toydalanish uchun gaysi

Takrorlash uchun savollar kutubxonad ﬁjydﬂ:ﬁgfwn
e = g bt f include < >
1.“Chiziqli jaravon™ deb nimaga avidadi? ll;)) i include <vel bz

2 Kattaliklarni kiritishni tashkil qilish.

3. Kattaliklarni bosraga chiqanishmi tashkil gilish.

4,Borland C++ Buiider 6ning konsol ilovasida dastur tuzish
jarayonini tavsiflab bering, S ey

S. Borland C i+ Builder 6ning Forma ilovasidn gaysi kompo-
nentalardan foydalaniladi?

¢) it include <fsmream.v=
d) it include = conio.h=

Test savollari

1. O*zgaruvchilar to*g'ri ¢’lon gilingan qatorms ko'rsating

a) Xx.y,a.b float

b)x,y.a.bint

) integer x.y.4,b

dyint xv,ab

2. To'p'ri &'lon gilingan gatormi korsaling.

a) a= SuToFloa(Edit1->Caption),

b) a:= StrToFloat(Editl Text),

c) a= StrToFloat(Editl-=Text),

d) b strtofloat{ Edil | -=Text),

3. To'g n e’lon qilingan gatorni ko*rsating?

a) Labels, Caption: = "Y="-FloatoSt{y);

b) Label1-=Caption = "Y="+FloatToStr(y):

¢) Label5-=Text = "Y="+FloatToStr(y},

d) Label5-=Add - "Y-"+FloatToStr(v);

4, Vizual mubitda natijani ckranga chigarish uchun qaysi
kompencntadan foydalaniladi?

a) Label

b) MainhMenu

¢) Button

d) BitBin

B2
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V BOR, C++ BULLDER 6 DASTURLASH T{ZIMIDA

. T !
TARMOQLANUVCHI JARAYONTARNY DASTURLASH for (int i=0; b<n; 17 )

far (int j~ 0]’“‘_1"5)‘6} - "
Tayanch so'tlar: tarmoglenuvehi jaravon, shamli oish op- il (mafrix []'“;'];dvfo:md i cell (Yod, Yod)in", value,i g, ‘|
eratori, wnlash operaiori, shartsiz o'fish operaion, Wmantgiy {pintf (value -'°
ifodalar, operator belgilari, oddiy va murakkab tarmoglamsh jo- goto end_100p; |
e ; ynti{("value %ed not found ", value); |
9O . ain mos e > » K < 2 bclgisi '
Ko'pgina masalalarme vechishda ba'zi bir jarayonia ra’luin Lnd_l_qvp ; clui bilan operalor o nusn_da N ”_ <
shart yoki sharflaming qocyilishiga misbatan bajarifadi, ya'm Belgili °I’°"“°’d:t;’mﬁg noto'e'ri (o' Nanitishi d”“’,““aﬁ |
shitning baganlisht yoki bajarilmasligiga ko'ra boshqa jarayon- tlo‘.\"_“‘_d". % :]Wit beradi.  Shuuing uchun dasturda '
lar, amallar tanlanadi. Bunday jarayontar “Tarmoqglanuvchi ja- bajarilishiga s i, “hrashi maqsadga muvefigdit.
tavonlar” - deb ywititadi. operatorning karreq Ut |
Tarmoglanuveht bisoblash jarayonlan oddiy va murakkab 2. Shartli o'tish operatori |
bo'lishi mumlan. Bu esa jaravondagi armoqlar soniga bog'lig. T ) g |
Ma'lum bir tarmoglanuvehi jamyon tarkibida yana tarmoglanish- ai ma’lum  sharl asosida W YOKI Yo |
lar  bo'lishi mumkin, Bunday tarmoglanishiari bor bo‘lgan Dasturda ,?051‘9:;;1;0,,1;;; ketma-ketligi) uzatish sharili 0 t{;{: !
lusoblash jarayonfari “Murakkab tarmoglanuvehi hisoblasl ja- rmogga {ma’lum J \oa oshiriladi, Sharth o'tish operatori
rayonlari” deb ataladi. pperatori yordamida SRS o lishi mumkin. |
C++ olida tarmoqlanuvchi jaravonlarni dasturlash  uchun wdll l?'l'q o q‘?ﬂ:h 001,@orining wliq k«»‘ﬁﬂl§h'“3_ ko1l |
shartsiz, shartli ¢*tish va tanbash vperatordaridan foydalaniladi Shartli - o'list Lot gnishi quyidagicha yoziladi
: chiqamiz. Uning dag};n(!la *;J 20{]perawr‘—l>- clse <operator—274 '
f iniv > % el i
5.1, Sharisiz o'tish operatori \ 1f$g$n:;ql} ;:!;ua else— ks holda ma’nosim M“;l::“;:‘::l '
e o REn _72 ixtivoriy © 2 l
. ALY s —1 va operalor 1 Swea ;

Dastards ba'zi bir hollarda boshqaruvie to'g'nidan to'g'ni xizmatch wd'f‘a:’ (:m:t;:y ifodal boshgarayni. uzalish ;h?g;‘:: ’|
biron bir operatorga uzatishga, ya’ni dasturning bajurilish ketrrea- ' me.{wr E':amming ishlash taribi quyidagicha: agar K R ,
ketligini buzishga to°g'ri keladi- Pu jarayon sharisiz o*lish opera- | hetpitaydi. ODORIIEE T rosty qiymatni qabul qilss, Y2
lor yordamida bajarilad, jan - DRI ]lofi:rilsa, operalor = 1 pajariladi, aks l',‘)l.da.t.::z ’

Sharsiz o'tish operatorinung umurmiy ko rinishi quyidagicha: ' qo'yilgan sh?ﬂ' b“’;; ingi aperator — 2 bajariladi. Mantqty 'tk. !

goto <pperfor helgisiz: By yverda operator belgist boshgaruy Klzmntchi S0°ZGRD q:allvari manticqiy amallar ishlatilishi munKIL |
nzatiladigan operalor belmsidir. Belgi sitadda 0-9999 amaligdagi o' mida n.lu_lngﬁb:ﬂ; 3‘2‘% 55 2470, x1y-=1 val. K ,
natwral sorlar, CITAR toifasidagi helglar (simvollar) va ular Magaltaw: a~ ‘;d’:i.\,’;a murakkab bo‘lishi mumian. e

aratushmasidan foyvdalamsh mumban. Masalan: 5:“‘“‘” e ‘:1\ ifodada bilea munasabal amali berilgen DO I5d.
int matrix {njjmi; Apgar TF i
inl value,

Igddiy shart” i it‘odfllaydi.




Kamaliklar orasidagi sharttar “hamda™, “yoki”, “cmas™ (Ct-

tlida &&, |;, ! ) mantigly amaltan. belgilari orgali g lanuvchi

bir necha munosabatlardan iborat bo‘lsa, “Muarakkab shartiar” deb
ataladi Munosabal asmal belgilari 5.1 jadvalda ko'rsatilpan:
5. 1-jadval. Munosabat amal befglari

Munesabas amil beljrisy | Nomlamwshi | Misolda ko'riasshi |
o= RS R0 R | om0+

- Leng e 5'—4:

= Kighik 121
£ D } 34,

Ce— Katia yohi teng | 1=/,

= Kichk yoli teng ! 1==7Z;,

Masalan: dasturda murakkab mantigiy ifodalas (shardlar)
quyidagicha yoziladi.

- l=x==4  maniqiy ifoda (x=1 && x<=4) ko'rinishida
vozitadi.

- a=b=0 mantigiy ifoda (a=0 && h=0) ke‘rimshida voziladr;

- 6<-x<10 mantigiy 1fods (x=>—6 && x<10) ko*rinishida yozi-
ladi

Shardi o‘tish operatorining ishlaulishini misollanda ko'nib
chigarmiz.

1) if (u=}) d=sqrtiy); clse d=u;

Shartti operatorda w~0 ba‘lsa d-syri(y) operatori, aks holda
d-u operaton bajarladi,

2) i (x=0 && x=0) x=sqr (x); else x-pow(x,2)

UIshbu operatonming bajanlishi natijasida x ming qivmmatl O ea
teng va mushat bo‘lsa, uning qriymati ildiz ostidan chigaritadi, aks
holda kvadratga oshiriladi.

I-misol. y funksivaning qiymatim aniglash dasturi tuzilsin
Konsol muhitida amalga oshirlsin

e =Tnr’
_V—‘! 'r-m
IJ' i ngar vl
Dastur matni quvidag: ko’rinishda bo 'ladi:

V
|l el L

,oagae raaad

&6

sinclude <stdio hv=
sinclude<iostream. -
mnclude=conio. b=
winclude ~math. he
dinclude <wvel b=

i magna hdrstop

wpragma argsused
it mamint aree, char® argvl|)
{ tloar ¥, r,m;
cont=="r -givinatini Kinting"<<"\n"; cin=sr,
cout==="r -giymatini Kiriting"==""n"; cin=>m;
if (k1) :
H=(4*r+3%pow(m 2y (r-m});
cout==="Funksiya f-shart asosida aniglandi. y="-<y:}
clse
{y—labs{r-m).
coul=<<"TFunksiya 2-shart asosida aniglandi, y—"=<=<y;
i geteh();
ceturn 0;
1
Dastur matni kiritib bo‘lingandan se'ng F9 tugmasi bosiladr
vi natijada quyidagi dastur kao*rinishi paydo bo‘ladi:

7 = s
8F Cpguer Ha o8Pt es L lind haso R R

T vl e e s Y S e e s e e
AT

5. f-vasm. Nafiju oyrasi

2-misol. y fimksivaming qivesahini aniglash dasturi tozilsin
Vizaal reubitida amalga oshiritsin

W



y_]‘a‘-iﬂm agar asi
il]a-b'x apar wdl

Bu misolm yeehish algaritmi quyidagi ko rinishda bo*ladi:
(\’ﬂm

--._1_,__-.

-—</—

I-t-‘t «Xahx I Lo lde 'b"z

3. Z-rasmn. IJa.m:r ok sxemasi

Misolni vizual mubitda dasturlash vchun dta Label. 2ia Falit
2ia BitBtn va RadioGroup komponentalan kerils boctadi.

Forma darchasigy o'raatilgan komponentalar xususivatiann
quyidagicha belgilaymiz:

>

Z-jadval. Komponenialar xususivatlarioi kiritish

Komponenta Hususiynt nonsl Amubgn ashiviladlgan jacayon
Lo (Object Insprutor
darcimeluing holuti) asts h
Form! ' Caption (Pruperes) |~ Tarmoglsnuvebi samyon” so'e
| 22 kicitladi
Labedl Cagtion (Fyopemies) A mog gimatm kint 5oz
- S ! Xeritiladi. PR
LabelZ JCaplioa(('mmrtics) “B ming qiymetiol kitit” suzi
kirrtikads 3

EH]

Label3 Caption (Proparties) | "X ning qiymalini kirit™ sn'z |
. Kiriuladi .
Labeld | Caption (Propesties) | “Y="s0'n kiritbadi.
fadat] Text (Propertics) “Rditl” 50'Zim o “chiribs ashlang |
"AIILZ = | ext (Propertics) ‘b 2" s0'zini o'chimib tashlang |
Bt ] “Kind (Propeties) | "bXOK xususivat olamwh.
Coption (Properties) | “Natja™ sazi kUI_t;laQ[
| OoClick (Events) . Dastuc matm kiotiladi.

| BitBn2 [ Kind (Properhes) ¢ “bkClose" xususiyati tanlanadi
[ Caption (Properties) | Caugish” 50"z kritiJadi.

OnClsck ick (Evenrs) Close(); Inotilach.
RadioGroup! (.‘aption {Propertics) "Hinaﬂ,ga tekshirish' so'z

S saotidadi.

Ttems (Propertics) “A>D share bajanlsa va A=<
. shiart bazarilan” s’z Liritiladi,

PO

Mavjud komponentaiar xususiyatlari kirihfgandan so'ng
dnstur dizayni quyidagi ko‘rinishga keladi:

i S R
Z. ; ‘\nmbqqin"lﬂnl = 1) (e St J;.\I-l:)& -
e B L T Al
Vi alng-mm.lhu kigit] e i
klllngqhnuhm Lnﬁ' T RCHEISLE {
...... SR '

: ',;'; St.mn u;.ﬁhluf.ll
Aleluﬂbnpnhu i :
L«'Oxn.r( l»j lrlbo

L T

ey ,\.11,‘”-——... PR ),sffn-c

5 3-rassn. Dasinr M‘rim‘sm

Dastur dizayni fayyor bo‘laganidan so'ng quyidagi dastur
matni kiritiladi:
vinelude =vel b
finclude <math.h>
ipragma hdrstop
fmglude "Unitl.h"

w9




#pragma packuge(smart init)
frpragma resource "*.dfim®
TTorml *Forml,

ffane -
__fasteall TForm1::TForm | (TComponent® Owmner)
. TFarm{Owner)
{
H
i

\{mid __fasteall TForm1::BitBin | Click{' T Object *Sender)
float y.x,a,b;
a=StrToFloat(Editl-=Text);
=StrfoFloat( Edit2-=Text);
x=Strl'oF loat(Edit3-=T'ext).
if (a=0) {

¥= 3%pow(x2)3a*b®x;

RadioGroupl-=Ttemindex=0;
Labeld-=Caption ="y="+FloalToStr¥ (y,fiTixed 6 4);

i

else {

y- [3*a-pow(b.2)%x;

RadioGroup I ->Iemindex=1;
}I.abcld-.'-"Caplion ="y~"+FloatToStk(y, fFixed .6 4).
}
M
sifoid _Mesteall TForm1: :BitBm2Click{TObject Scnder)
Close{):
:

"l! s - -

Dastur atni kiritib bo‘lingandan se‘ng ¥9 tugmasi bosiladi

va natijada quyidagi dastur ko'rinishi paydo bo'ladi:

Wy

f

L e T - A gy
T ol cold

| Apleg gaemearing Livit E.'-'
C LG e gy ORISR 2
N nimy giymatiei ity

Lenasind |
romgish

Shartyn tebslizish
© A0 sl Bajariisy
A=Pahued Dejorilan

v—225200

5.4-rasm. Natija oyaasi 7

Ayrim afgoritmiarda ba’zan shunday hol uchrashi mumkinks,
bunda hisoblash jarayonida syrim amallar ba'zi hir shartlar
bajarilpandagina hisoblanadi  Aks holda, hech qumduy amal
bajarilmaydi. Bu holda shartli o tish operatorint qisqa ko*rinishda
ifodatash mumkin, Uning yozilishi quyidagicha:

if (=mantigiy ifoda=) <operator=:

Operatorting bajarilish tartibi quyidagcha: agar mantigiy
flods TRUE (rost) qivmat qabul gilsa, operator bajariladi, aks
holdr 1T dan keyingi turgan operator bajariladi.

nMisol:

it (x=0) =x*x;

Shartli o‘tish operatorining  metaformulasidagi  operator
o mida p‘z navhatida vana shasfli o°tish operatorining t'la va
qisqa ko' rinishtan ishlatilishi mumkin, Masalan:

Dif {b1) {if (b2} a};

bu yerda: b1, b2 - mamtiqiy 1foda, a - operator.

Bi operatormmyg bajaribshi natijasida bl mantiqly ifodaning
giymati hisoblanadi, agar TRUE qiyroat gabul gilsa b2 mantiqiy
ifodaning qiymati hisoblanadi, w ham rost (TRUE) bo'lsa. a —
opetator bajariladi. Agar mantiqiy ifodalar bl yoki bl yolg'on
bi'lsa, (FALSE) shartli o‘tish operatoridan keyingi operatur ba-
jariladi.
© 3-misol.  Agar “a” o'zgarinchi  manfiy son  bho'lsa,
yo sy +asiy) funksiva-ning qivmatini amglash dasturi tuzilsin
KK onsol muehitida amalga sshirsdsin,

al




Dastur maini quyidapi ko'roushda baladi:

i : - d-misol. Agar “a° v'zgaruvehi musbat soi bo'lsa, »-o +5*
Hinclude <stdio.h> d (unksiyaning giymatini aniglash dastuei tuzilsin. Destor vizual
#include<iostream lv= . muhitda amalga oshirilsio.
#include=caonio h= Misalnic vizual muhitda dasturtash uchun 3ta Label, 24a Edit,
#include <math > 2t BitBm komponertalai kerak bo”ladi,
finclude <vel b : Forma daschasiga o'rnatilpan komponentalar xususiyatlavini
Fpragma hdrstop . (uyidagicha belgilay miz:
Hmmmee '
#pragina argsused ' %.3-jadval. Komponentalar xususiyallarini kintish
int main(int arpe, char® ar e ) s 2 i ¢ " [N
{ Noat v, a b, &) Komponenta | Xusushvztnomi | Smalga oshiriludigan
copt=="z qi.)'matiui Kiriting™<<"in"; cinza: y nomi {Ohject In§p_ector ; jsrayon
wutt-r"-’.;'g — qiymnatini kiriting"-=<"n"; ein=>h; du\"cl'nl‘:s:;;mg
{)"‘sin(a}xc‘)g(b)-. ? Forml Cuption (Propesties) kllfa uln(:,f:»morx su'7l
cout=="a-ning giymati manfiy son, y—"-wy: e T A 2
eteh(): © ¥ . vit Color (Properties) | t;:lﬁ;ﬁimmkspm
p Tepun 0, 3 J.abell * | Caption (Propertics) |~ A ning qiymatini K
Dastur mami kiritib bo‘lingandan so'n . e - s — _ - T P
‘ & o PR g F9 tugmusi bosiladi Label2 " Caprion {Propectics) | "B ning givesstini ki
va nalijada quyidagi dastur ko‘rinishi payde bo'ladi: & so'7i kintitadi, 4
. Label3 Caption (Properties) | “Labeld” so’z kirililadi,
CLdind Text (Properties) t'"l".dit!" so'zini 0'chirib
. = tashlang.
8 Laie? Text {Propertes) “Fdit2” so'zini o'chirib
' 2 - k| e . __|tashlung. =~
N RitBm1 Kind (Propertics) “bkOK™ xusuaryati tan-!
b s lanadi. A :
3 Caption (Properties) | “Nanja” so‘zi kirialadi.
T T Sk - . | OnClick (Fvents) | Dastur matni kiritilodi.
B Y B NI Y 3 SN 1 St o Bitiim2 : Kaind (Properties) “bliClose”  xususiyal
3. 3-rasm. Natija oyrasi e o | IR
' Cuption {Propertics) | “Chigish™ so’zi
S kiribladi.
OnClick (Events) | Close(y: kiritiladi. |
s2
93




i (a<0)
{ y= v~ pow(a 2y-pow(b.2)
Label3-=Capiion ="a-— tliﬁg Q]}mau musbat son y="=

FloalToSuT (y, fiFixed, 6,4);

+ Mavjud komponentalar xususivatlari kirit )
PR xususivatlari  kiritilgandan
dastur dizayni quyidagi ko rinishgy keladi: & sO'ng

: i

i ""

' voud  fastcalt TForm1: BitBm2Click{TObjeut #Sender)

. {
. Close();
| |
o AT 7 e | ).o{ -t ? ; "
A AR | Dastur matni kirilib bo'lmgandan so'ng F9 tugmasi bostladi
R e ' var narijada quyidagi dastur ko‘rinishi_paydo_b_o‘lad.;.:_. |
mani kirililadi: aganidan so‘ng quyidagi dastur 5
i l
nclude <vel h=
#include =math hi>
#pragma hdrstop
#include "Unit1 h"
i
1 #pragma package{smart_init)
#pragma resource "¢ dfm" 5.3. Taniash operatori
TForml *Fomml;
s ' Juda ko'p tarmoglanish jarayonlarida tammqlanisfh ?m voki
e fastFall TForm1:TEormI(TComponent* Owner) \ undan oitiq tarmoyqa ajraladi. Umuman olgands, buni bizga tan-
: Arorm(Owaer) f ish sharthi otish operatori yordamida amalga oshirish mumiin:
: ) if(b1) a4l elsec
3‘ ' if (b2) a2; clse
’ DR Y )
void __fasteall TForm1::BitRmIClick{ TObject #Sender) if (bk) ak; - o
t float y,x.a.b, Lekin bu hoMlarda shartli o‘tish operatorlarining yozilishi
a=StrToFleal(kdit] - Text); noqulay.
b=8SuT OFIOﬂ“:EdI.Q-}' [c‘\'[);
o4 95




Ko'p  hollards  dasturchi  wchup  shardi  operatoming :

winuwiiylushygan ko'zinishi — tanlash operaturin ishiatish qulay
Tanlsh operatorining wmumiy ko'rinishi quyidagicha vozifladi:
switch (i&ls yoki o' zgaruvehi — sctektar)
i e -
ase < 1-giymal = < 1— operator{lary=; breal:
case < I—jivinat-: < openaton sy, break:

CHSC 01 - giyinaks = operatariarys, break:
defauli: ~aks holdagi operatonlar)=;
]

1

bu yerda. switeh (tanlash yoki bushqa holatga o tkazuvchi) —
xzmaichi so‘z

Swatch - operatori taranoglanish jarsyonida berilgan bir nechta
operatordan bivini taniash yo'li bilan smalga oshiradi. “Lanlash
operatorids barcha operatorlur, shir jumladan, bajarilishi uchem
tanlamgm operator ham aniq ravishda kelirladi (beritpan opera-
tordar ketma-keiligi chegaralangan), Bajarlishi kemk bo'lgm
operator yoki operatoriar ketma-ketligi opemitor selektopmag
Qiymatiga ko ra aniglungdr, Agar biror vaniant mos kelmasa. de-
fanit orqali ke‘rsatilgan operator hajaniladi. Break aperaton har
bir helatdan chiqish, orgaga gavtish uchun ishiailadi. uning
o'rmida retuen operator ham go‘llanitsn mumiin

Operator  selektor!  sifatida  hagigiy bo'lmagan, skalyar
ko' nushdagi har ganday tfoda yoli of zegaruvehi ishlatilishi -
Kin. Dpersforning ishlashids vning takibidegi har bis operutor
“anlash belgisi™ deb atluvehi belpi bitan ta'minlanadi, By belgi
opsratorning bajarilishi uehun zarur bo'lgan selektormng massis
qiymatini gabul quiadigan selektorning taysifigs mos konstantadis.
Operator bir nechiy mavjud giymartar bilan ishlashi uchun unds
tanlash helgilar ro*yxati kelunlish kerak gy

Operator bajarilishida dastlab selektming givinah hisoblas
nadi. So‘npra selekfoming givinstiva mos helnli operatos —
vease” wo'zidan Keyin turgan giymatga mos kelgan aperdior be-
Jaciadi. Apar operatorlar ketma-kettigida bunday belgil operatar

un

topilmasa, dasrurda xato gayd chiladi. §lmm'ng, uclmx_1 dgstur ba-'
jarilishi jarayomida selektorning giyatiga mqs.kdadtg.;c_m? MANSHE
helpils operator yoki epetarordar kenm—k_cu'gu‘da bq ?1:-11! sh-art.
[unda tanlash aperatorida beriladigan helpdar ¢ lon q:.lmmayds.
Tanlash operulorining bayarilishi umng ml.'}r.lbl(l_agl l>'pu{atorlar
Letma-kelligidag bilta operatoming bajarsishiga olib keladi
Masalan:
wincinde <iostream s
include~como ha
finclwle <vel. b
dpeagma nedrsio)n
i Pragre argsused
mt mammt arpe, char® argv(1)

{

int bakhur;

citg> baho,

swich{bahod _

{case 2; vant <="n qunigarsiz”; breuk,
case 3: cout <-<Mn qomigarli'. break;
case 4 cout <=<"n yahishi” ;break,
case 5: cout <="m &'lu"; break: ;
default; voul ==™n baho nato*gr intilgan®,
y o getch()

Teturn O]

H

Bu operamorming  bejarilishy  natijasida, agus _"ha.hg‘_ =
o' zgarvehining giymat kiritilgandan so'ng, uning qiymatl ease
vananglarids  keliirilpan  giymatiar  bilan suh.:.hnn.l.axls. : Agaf
qivmat Zeu leng bo'lsa "Qonigarsiz”, 3 ga teng bu'isa Q?mgar_h_ :
va hk so'vlaci ekranga chigariladi, aks holda "baha auto'gr kiri-
ilgan’ gator chicadi,

a




S-misol. Klavigturadan kiritifgan songa maos ravishda =2t
funksiyani darajaga oshirish dasturi ishiab chigilsin. Konsol muhi-
tida amalga oshirilsin.

Dastur matni quyidagi ko*rinishda bo*ladi:

i

#melude <iostream. b=

Winclude <math.h>

#include=conio. h>

"ﬁiucl‘!de ‘:\'cl ]‘ s : ’,'.". DAL M A A AL A AN RSN N NSNS, AV ".;
u l’ ragma hdrstop S.8-rasm. Natija ornasi
i ‘ ‘e . ' « 4
te-misol. Kintdgan sonni juft yoki togligini ko'rsatuvehs
f."p:agn_la af!gsused har distnr tuzilsin, Dastur vizual muhitda amalpa oshirilsin.
'{‘;n:’;i’l"(" args, shar* argv(]) Misolni vizual muhilda dasturlash uchun 3ta Label, 1ta Edit,

M BBt komponentalan kerak bo‘ladi.
Forma darchasiga o'matilgan komponentalar xususivatlarim
(uyvidagicha belgilaymiz:
5.4-jadval. Komponentalar xususiyatlarini kiritish

cout<<"n — giymatini Kiriting"~="n"; ¢m== n;
swilchin]

{case 2- y=pow (2,2); cout <=<"y="<<y; break;
case 3: y=pow {2,3); cout <="y—"<<y; break;

casc 4: y=pow {2.4). cout =="y="-y; break, Komponeria Xusuyivat nomi Amuiga oshiridadigen jarayen
case 5! y=pow (2,5); cont <<"y="<y; break: noost {Object Inspecior dar-
case 67 y=pow (2,6); cout <-="v="<<y: hreak: g chasining holat) : —
case 7- y=pow (2,7); cont <="y="=<y; brask; h".' ml Caption (Properties) “TanJash operstont™ 50°2i kintitadi
CHS & ¥ Upnw (2,8)' cout {{_"}r:"{-.:‘_}v; b]eak’ l.\'?@‘.l_] _(.‘_uphg_n_(ﬁrogg‘ha) “Son kirinng™ so*7 kil
case 9. y=pow (2,9); cont <="y="=<y; hreak; :‘-‘:':‘:1; g‘;‘;@gm’?‘ﬁl} m‘%@“ zop "‘;;; “L’::s':‘:;
R P Y & ol “ abeld | Caption (Propes ] 30" zini o' chiri o
pads Ve -]N)‘\\-.I:),JO) GROME S ‘ ¥ Dredk; it { Test (ngml:ea). {“Edit]" s0'zini o'chrib tashlany
default: cout <="n poto’ gri kiritilgan"; BiBml Kised (1 Ges) | DROK g,;,m,w, wnionsdi. |
} getch(); Ca,pwm Croperiies) “Natija” 0" 2i LmuladL___‘ B
retum 0;} : OnClick (Evenes) Dastur matne burlilads. 5
it =) ' 51182 Kind (Properties) “okClose” xusmyan tanlanads,
. Captica {Froperties) "Chiqush™ s0°zi kiritilad
Dastur matmi Kiritib bo’lingandan so'ng K9 tugmasi bosiladi , OnClick (Events) Close(): Kiritiladi,

va nutijada quyidag dastur ko'rinishi paydo bo'ladi:

ug

Mavjud kemponentalar xuosusiyatlari kiritilgandan so'ng

s

dustur dizayni quyidagi ko‘rmishga Keladi.




}'} N q.g R
_;#, e “‘@_Tizf'w#i‘w m cise 9 Label3-=Caption~""Toq son”); break:
T o }m"ttng, ol 2:
{ T | case 4
f il JI\a(:ja ‘ f‘mquh cnse O
ST case 8: :
case 10: Label3--Capron=("Juft son™); bresk;
: defaule  Label3-=Caption={"1-10  oraliqdagn  sonlarmi
Bovian e me Kiriting! ™), o
3. 2rasin Dastur ko‘ﬂnlx!u s : }
- E | )
' Dastr dizayni layvor bolgaidun so'ng quyidsgi dastur q i
matni hingtiladi: vmd _fasteall Tforml Blth2( hick{Trhject *%ende.r)
".l
#melude <t b= Close(]
Apragma hdrstop }
#include "Caitl " ) o -
R T P | Dastur matni kiritib bo‘lingandan so‘ng T2 tugmasi bosiladi
itpragma packapge(simar_mil) gl viy natijada quvidagi dastur ko'rimsh paydo bo‘ladi:
Rpragma resoburee "2 dfm" ‘:
. 3 * . v = <
i"l-onnl Fomml, > ﬁr‘ SRR o
_tasicall TFoem 1= TFormi{IComponeni* Owner) ! ¢ Sonm kh‘lﬁng |2 ?
") Form{Uwner ) i ; RSy LR l :
4 ; = . ) < Natij» ! AL higish 3
i 2 B g 3
i - 3 ¢ Kiritilgan son:Juft son :
vaid __fisteat! TForml: BuBmlChck(TObgeot *Sender) E B ! i s
{lmm 'i \'rl&&u&h;/a"l-"l—m"\‘&at'alhﬂ‘.‘?\?f\"\“W- g = ;. H |
n-StrTokioati Editl-=Texi), ‘ N S Rlbyasin Nafje aynosi
switeh (n) y ’
i 3 T-misol. Kalkulyator dastun tuzilsin Dastur "ﬂ(lﬂll muhitda
case 1 ; nmalea oshirilsin.
case 3 \ Misulni mnn}l muhitda dasiutlash uchun 1lta Edit, 16%a
case 5 8 BitBtn komponenialan kerak boladi,
case 7. e | Forma darchasiga o matilgan komponentalar xususivadaring
i R quyidapicha belgilaymiz:

il




§.5-jadval. Komponentalar xususivatariai kiritish

KoWpoRCuta Hususiyof nooi Amzlpa oshiriladipm jxrsyon |
' RO (Ohject {aspedtor
I _darchasiing helsti) ;

Formd Capticn {Properiies) “t'ulc" £0°7i leritilad:, A
Edill lext {Propertics) BT e ol 0 cluub tashiang
[Biwmi Caption (Propertiss} | 1" 50'7 Kiritiladi A

. | OnClick (Buensts) Dasnr matiul Lirulosh o
BiBuz (..npmm {Propegtica) “2" sn'a fantilodi
" : CnClick (Evesis) Dasru: mnm- kmhlnd. D -‘
fBileJ : Capton {Pyopermies) 3" w0’ kervhingi, :
OnChick U\'cmo) Drsiur motni kuml,edn
Bithmd | Caption (Pmperhm} “4” 30°zi Kisitiladi i)
| OnCliek (Bventst | Dastur itk kirialad), X!
BilBtns (& nperom | Propewesg_ 57 sota lonhilodi.
OnClick (Tveate) | Dasuw wousn laritiladi.
HBitimb | Capcion [Propuues) 6 ' kartiladi. i
i O0aClick (Evemts) Dastuy mami kit
' BitBum7 Caplioa {l'nmemes) “T" 0’ zi kisitilads 8
o OnChek {Fyenw) - Dastur rmstm biritglsdi,
BitHinS | Coption (Propcrtics) "§~ wa‘zm baritiladi.
X [ OnClick (Buenis] Dustur mat iiritilad:,
BiBnd Capown (Propesties) | "9 g0’ zidantiluch, =3
___ [OnClick (Bveats) | Gsustiir mutes facitiladi. -
BBl ! Cagtion [Properires) “N" so'zi kamhdn SE,
OaClick (Events) Dnstur matwi kiitlsd 2
CBil ] Cuptian (Propertics) R0 21 kot Indh -
| OnClick (Events) ! Daster mat Kdeitdadi.
Bithmiz Ca_puau ) (Proger bies) " so'zi Iti:ip'l.adu
OnClhiek (Fventsh | Dastur viauls kinti _
CHEE Captan (Propegtical | ™™ g0’ kartiladh, )
OnClick | Tvents) Lastur musni kindiladi
Biti¥m14 ¢ Caption (Propeaies) M s’ 2 kmhladi 3
s mrmarene 2 OnClick (Events) Dnswwr mawni kisitasd
BitBwnls 1 Capiion {Propertias “C" 80°21 kigitilad_ 3
OUnChek (Bvens) Daalur vt i,
 BilBaie Capthun ¢roperhiss) B £0°2i Jannlagh_ B !
| e | OnChielk (Bvents) | Dostur mome intiladi

Mavind  komponentadar  xususivatlan  Kiritilpandan  so'ng
Uustoe dizayni quandasn ko rinishea keladi:

T AN ” P I 3
7 IR TR O == S
s o RN = e A ¢

v e <
4 !
i J x|
% Fiia r N | = ' o R ,_2'
16 e, auad o pampmamptel) | 1 e glhe - gt L~ <
5 S i I P (-"E o
o2 > | o

4 : [P UL S ) N Y4 : 3

- ! = : - -
poTy _BI = &5 PR
i - rr - i oEr
S i )

< ......_.c.)___.'. L SR i
e Lt L 2 e P i e ATk E e e il WS

5.2 )-rasnr. Dastor ko ‘vinishi

Dastur dizayni tavyor bo‘lganidan so'ng quyidagi dastur
mntnd kiritdadi:

o

vinclude <wel b

vinelude <math.v=

Ypragma hdrstop

"-'inclmlt REOITTION

t"pragma packuape(smarl_init)

itpragma reseures # dfm”

‘I'Torn:l *Fonnl;

float a.b.c:

Lhar el

~fasteal] TFarmt: TFerm1(TCompenen!® Owiter)
' RormiOwner)

|

H

void _Fstesll TFarn 1 TitBtn1C lick( I Objout “Sender)
! Edit]<>Text=Edit1-> {ext="1";
b=SuTol loalEditl-~Text)

Iied




)
i »

void __ fasteall TForm 12 BitRtn2Clck{TObject *Sender)
{Edit1-=Text=Edit| ->Text+"2";
b- StrioFloat{Edit]->Text);
}
i

void __ fasteall TForm . BitBin3Clck{TObject *Sender)
{Fditl-=Fext=Edit] -~Texi+"3";
b=StrToFloayLdit1-=1ext);

;
i

void __ fastcall TForm 1 BitBtnd Click{ TObjeet *Sender)
{Bditl-=Text=Cdit | -=Text 4",
b=StrfoFloayTditt-=Text);

H

4

- void _ fasteall TForm l.:BilBtnSClick(‘l"bbjéa ‘Scnde})
{Editl-=Text=Tdit| ->Text+"5";
b=StrTolloat(Edit1-=1ext);

}

v
h'.’

void _ fastcall TFomm1:BitBtn6Click( 10bject *Semder)
{Editl->Text-Hdit]-=Text1 "6",
b-StrToFloat{Edit1->Text);

H

7

void __fhsteall TForml:BiBin7Click({ FObject * Sender)
{Editl-=Texr=Edit] -=Text+"7";
b-Stri'oFloat(Edit]-=Text);

1

i

void _ fasteall ‘TForm1::BitBnBClick( ' Object *Sender)
{Edi-=Text=Edit]->Text+"8";
b-StrloFloat(Edit1-~Text);

e

)

woid _fasteall THorm!: BitBmICHek(TObject *Sender)
{Fdit ] -=Text=Edit] -~ Text+"97;

b Strl aFloal(Tdit] = Toxt);

:

o \#

void  fasteall TEorml::BitRm10Click{ TObject *Sender)
{Editl->Text—Edill-=Text 1 "0";

h=SuToFloat{ Fditl-=Text),

}

void __fasteall TRonunl: BitBul 1 Click(1TObject ®Sender)
fa=SerkoFloayEditt-~Toxt),

=
Edi“-&‘]‘ext:lm.’

|
1

void _ fasteall TRorm b BitBm12CTiek(T Objeet #Sender)
ta-SuToFloat Edit]-=>Text).

k,_n_l;

Editl-=Text="";

)

void fasteall THorm 1 BitBm13Click(TObject *Sender)
La=StrTok loat(Fditt-»Text),

k=\o1;
Edit!-=Text=""

]

N
void  fasteall {Forma | BitBtnlACHk(TObject *Sender)
ta—=SuToFloar Editl-=Texi)

k'

Editl-=Text-"";

'

Jas




Test savoliar: |

i
void _fasteall THorm 1 BilBIn16Click{ TObject *Sender) SR
fswitch(k){ | C-= da tarmoglanuvchi jarayonlar turlan oy’

ho' rantilgan qatorni belgilang.
1) Shartdi o°tish, shartsiz, parametrh
I} Shartli otish, shartsiz, old shardi

case "1':a=a+h;
Editl->Text-FloatToStn(a); break;

case '-a-a-b; '
Fadit1-=Text=FloatTaStr{a):break, ¢) Shardi o"tish, sharisiz, tanjash
case " a=a%h; () Shartii vtish, shartst#, ket shartli

2. Shartsiz o‘tish operatorining umumiy ko‘rinishi to'g'ri
ko' rsatilgan gatomni belgiang.

al Case = operator belgisi=;

h} Goto < operator belgisi=;

¢} IT = operator belpsi=;

d} While < aperator belgisic=,

3. To'g'ni &'lon gilingan qatori ko'rsating?

Editl->Tex1-FloatloStr{a);break:
case '"a=a'h;

g
.\\dv

-

void _tasteall TRorm]-:BitBinl SCHek(TObject “Sender)

-

-

{Edit]l~>Text="",
?. a) ir(0y | v —x*x¥x, Label3-
i Caption—{“y="+FloatToSts{(y)Y, }

Da.slut Tnatni ki]’it!b bl)"ingﬂndfm So‘ng FQ tug]nasj bosﬂadi b) et ,’f{ ¥ “'Ksﬁ*x;labc’3’::'Cﬂlniﬁu‘::‘(~}':"+nﬂﬂmsm’));
va ngtijada quyidagi dastur ko' rinishi payde bo'ladi: \
| ¢y if x=0 { y =x*x*x; Labeld->Caption-
(“v="FloatT'oSt(y)), 1

dyif (x=0) { y =x%x%x; label3-+Caplion-

A

TolEe | o) se)i

g ===
‘|2z

I s
gt =] s« Y 3 i A= FloalioSiny)): |}
SV SR Y ) S S | 4, 6==X=<10 C+- da ganday ifodalanadi?
s [ - Gy T I i) {X-=06) and {X=1{1)
AN - PO el 3 24| ?; b) (XK= and (<10} |
St LA S B A e y CHX==a) and (3510} |
S 12-rasm .\'a!ya opnast | (‘) (Xo=6) and C{.(‘O) AT ' : bl
S iz 't i lo‘a‘rs ko'rsali atorm bel-
Fakrortush aehun sevolles 3 p_umfé Shaitsiz o*tizh operalari o‘a‘n ko ganq
L Tarmoglanuvehi hisablash jarayoniga ta’rif bering, :J p:qe_gl 7 q,,.l_:ﬁ‘:.[;‘: L~ opeaiorte, oAt
Z. Shartsiz o“tish operatori va uning qo'lanishi. ! ,) ; (;(;25) o ;_;5- =
3. Shaitli o'tish operatorining fo°lig ko'rinishi :,)) ﬁ-o 1 md D=sqrt (U): il—:e D;U '
| ;

4. Shardi o*tish opcratorining qisqa ko'rinishi,
5. Tanlash operatori va nning dastwda qo*llanishi.
I , ‘ ' 7




YIBOB. C++ BITLDER 6 D
. BLTL ASTURLASH TIZIMIDA
TANRGRLANUVCHT JARAYONLARN NEDASTURTASH

F¥ . ; iy
ki ,‘f’*mff-,“i,-,i,?’ ;ﬁ:mrﬁfo ?f‘;‘m?’du-} arayon, siké eperatoriar,
Sy Telre. ofd Slaetli tafrovianst, sharie key =
40 Yilgun tateorlaish, karvals sivliar, parames m.‘:m:'.f{k;ﬁ: 8

jarayon,

6., Takrotlanish jsrayoulsrini tashkil illsh

oo g : .
malivotda, murakkad jaravonlami dasturlashda  ma'fum

buyruglar ketma-ketlizini g
yruglar Ma-Rethizing ma'lum shatlar asosid imqay
b?J-ar;? qun}q’a‘n tug“iladi. Ma'hun Dir o~z,;w:cf3?s§;qu.‘tz?
:11;, Isna 2 arids ma’lurn }myl_'uq_lar tizimining hiton bit qonunivatgn
OSaR Yayta-gayis bajaritishi “Takrorlanuvehi hisoblash iaravcor|
{SIR1)" deb utslsdi. b
Takrorlanuvchi hisoblash | Ini
: Tiausve] Jarayommng takroc-ig siibla -
m‘h’?‘:}l gisin l‘alfmrlunishni ng tanasi™ deb mala:hmr "ROYS
i <rzlrlafnsh ichida  qgiymatlart  o'zgarih boradigan
oz u?v 1 .”l’f«krorlamsh o zgaurvehisi™ yoki “Tekrotianishnin
 boshqaruychi o zganuvehist (sikl parainetri)” deb yuriiladi ’
..Takj-:orln.nux-'cln Jarmyonning  algoritmi ;:mun;iv' holda
quyidagilami o'z ichiga olishi kerak: gt
G ':.T:J!imr’:am_shm tavvorlash — takeorlanishni  boshiashdan
it l‘ £ umsh{h Yatnashadigan o'zgaruvehilaring  bosh-
':nng';gl: 41(;}111&11951 voki takrorlanish d'zpanpeeltisining lm'sh-
. . Iymail  o'rnatilacg,  tak ish  o‘zamuvchising
0 z,e,;mls:kqadami oy rafanish o zgniuvchisining
2. Vakeorlanish nnasi - takrorlanish o i
By anesit o' zgaroyvehilunni
q13:nm!un' uchun vakrar bajanitshgan uzr&naum k:gnmg hfm‘
ko*rsatilads, Rl
3. Takrorlanish o zearuvehisioa [ qi
_ ; 2 fa yimgl giyvroat benish - fr bi
}?'!;;orlfxmpd@a avval o zpsruvehiya o'zgarish gaigmiea mo:r o
shda vangi givmat heriladi. 7 by e

143

4 Takroranishon boshqarish — takroranishia davew eutirish

liarti tekshirilads, 1atmortanishming boshiga u*ish ka‘rsatitad),

Ct+ algovitmik tilida uch xil ko‘rinsiula tapodanayeli

lilsoblash jaravonini tashkil gilish mumkiss va by jarayoniarni
dnetnrtash uehun maxsus aperaodst helgtlangal

- wvval shutti teksbisiladigan {sharti oldin keigan “Loki™) tak-
roranish jacavomi, bu maasus TWhile™ aperatori aegall amalga
oshiriladt,

. charty kevin lekshiritadigan (. gachw™) takvorlaish jo-
pavani: hu jarayon maxsus “Ha .. wilule™ operatoni orgati nmalga

oshiriladr;
- patametili takrodamsh jurayo
pperatori yordariida aronlga ashiriladi.

ni, bu jarayoen maxsus “For’

6.2, Aveni shorti wekshiriladigan talcrorlanish javayoni

Talrorlanuvehi jarayonning bu ko'rinishi cakrorlanish yoni
oldindan noms’lum ba®lgan lwilanda, ya’u takiorlanishdan chi-
qish ma’lum sharipa bogTig bo'lgan hollands ishlatshudi. Takror-
Janishning bu jarayonida takrerlanishdan chigish sharfi lakyorian-
ish tanasini bajarishdan vldin rck,-ihilriladl (6. 1-razm).
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Ushbu operatorning wmwmiy ko rinishi guyidagichadir:

=Shaiti avval ekshisfladiyen wekorfanish opertori> (manti-
qiy ifada) <operatoriar:

yokt while (m) o; )

bu verdi, whife - ki, “m" — mantigiy 1foda, “o™ — operatarlar
voki pperptordar gurulil bo'ib, v takrorlanish tanasini beleilavai
Takrorlamssh tanasida bira yoki bit nechta aperatorlar gurabi
bolishi mumkin. Bunda operatordar goruhi, athata, {va} orasida
yozilishi keml:

Operatorning bajarilishi quyidaptcha:

“m™ mantiqiy ifodaning qiymati bisoblanadi. Agar “m™ man-
tquy ilodn rast qivmatea s bo'lsa, "o operatori bajariladi va bu
opesalor “m” mantiqiy ifodaning givinan yalpen to*lgungacha
gayta-qayta bajanladi.

CApar “mi= manhiqry ifodaning qiymati binnclw fckshnsh-
dayoq yolg'on bo'lsa, “0” -operarori biron marta ham bajaril-
mavde va boshiqaruy while opendoridan kevingn opemlorgm (eza-
tikadi.

Apgar “m”  mantiqiy ifoda rest bo‘lib. kompyuter “o” vpera-
tonni bajarish davamida, biror sababga ko'm takrodanishdan chi-
qish talub eiilsa, vmela break operators orgali amalga oshirilade.

I-nusol. “my” haqiqiy son bedlgan bo‘lsin. Shunday eng
Iichik bunan mushat “k™ sunini wpish talah qilingink, bu son 3% <
m balsin

Masalaning dasturini tuzish uchun 3% flodaning giymating
saqlaydigan qoshimeha o‘zgaruvehi katghk kirtishimiz fozim.
Agas bz ho kaltalikm )" wdentitikatori bilan befgilasak, u holda
k=0 da w-1 dan boshiab, birta qadam bilan o*zparishida 3* formu-
lami (darajaga ko‘tarishne) y=y*3 relkurent formula bilan al-
mashtimarmiz, U holda fakrorlamshdagt hisobdan cluqish shartt
s ot Jadi,

Yuqonda ko'rib ehigilgan operatordan foydalanib, ushbu mi-
sobning konsol mubitda dasturini tuzamiz.,

.'." -

e

Minclude <stdi.Iv-
¥ include=iostreart. v
tinclude=conio hx
finglude <math h=
minclude <velir
| pragma hdrstop
irpragma argsused
int main(int arge, char® argy[])
{float v m; int K,

y- 13 k=0; m--27,
while (y~=m)

ly-y*3; k=kt+1,

conutes k=" o ke " = y <eiendl;

rgetch(y, retum0, | g
Dastar matmi kicitb bo’lingandan so'ng F9 tugmast bosiladi

v natijada quyidagi dastur ko' rinishi paydo bo'lady

¥

G, 2-rasm. Nafije opnasi

Ymisel, i va £2 funksiyalarming giymatint hisoblash dasturi
wzdlsing X o'zgaruvehisining givmatlari « dan & gacha A gqadam
bilan o zgarsin D)

SfT=ddaw™ va f2=112anx

Dasturning konsol rejimidagi ko rinishi quyidagicha:

#include <math.h=

1l




J-misol. v=x+smcre”  funksivaning giymatini hisoblash
disturi wozilsin, X o*zgaravchisining qiymatian o dan & gagha h
(idam bilan o'zgarsin. Dastur vizoal muhitda amalga oshirilsin,

ftincludeostream h=
Hinglude=conio. h=>

#include <vel b all 0 . G IIAL SENda AT sy
ipragma hdrstop Bu misolni yechish algoritmi quyidagi ko'rinishda bo'ladi:
i :

int main(int arge, char® argv] ]}
{floata, b, h, I, 2, x;
cont=<" A, B, H ming qiymatlaging kiriting" <<end);
cinz=g=ihah;
X=a;
while (x=~Hh)
f

. )
=]

=

L yea®s byin(x) rep(xl;

= “iﬁ

i
f1=sqri{pow(x,2})*x+ 1 *exp -x):
F2=1+2%*sin{x),
cout=x= "eaxas” fl=racf] et 2-2af2a endl;
=xAy
3 guteh();
retum O

1

i

D:.mur matm karstib bo‘lingamndan so'ng F9 tugmas hasilad A=t
va nalijada quyidapi dastur ke‘rinishi paydo bo‘ladi: l
1 ik '

=+

Tamom )

. d-rasnt Dastur Blok sxemasi

£ . » ' -
Fon O o G I NI D My ol B

B.3~rasn Natlju vyaesi
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PRI SRR AR A M b ISR R AT SRR 0N,

Misolni vizual muhitda dasturlash uchun 4ta Lubei, 3tz Bdit, R et YR i
3ia RitBta va | Memio komnponcentalari kerak o Jads. e Suapamay | emems B 45

Forma darchasiga o'matilpan komponentalar xususiyatlarint iR e i D
quyidagicha belgilaymiz: 3

i
l ARt
!

6.1-jadval. Komponentalar Xususiyailasini kiritish

Runpogeata | Xusosiywtuomi | Awalgo ovbiriadigen jaragon : i ;
i b Ob » SR SO, 11 | et e
e | oo 8 5rasm Dasaurko'rinishi
Formi | Caption {Properties) | “Tukvorlanivehi  jarayonlarni Dastur dizayni layyor bo‘lganidan so‘ng quyidagy dastur
L. | dusturlash =o'zt kirifiladi. malnt Kirtiladi:
Label] _ Captica (Propecties) "X mng bochlang’ ich qumau" &
| sut7 kinulodi. >
e e iia e -] fhnc'ude ':Vc‘h-:'
Libel2 Caption et ‘X a 50’ muti” g0’
po= TR hnulalgf e ol THE iinclude <math.h>
taheld | Capiion (Properties) | “h gadamlas soni” so‘zi kirkadi itpragma hdrstop
Label4 Cupton (Propestics) | “Natima ovmast” wo' 7 lontitady | Ninelude "Unitl. B"
Edit! Text {Propertics) “Edal” sutzn: a*chin® tashlaog. i
Edil2 Text {Properties) CEd2” sn'zint o chmbmsh] AU uJ mart nit
1idigd | Tesdt {Propetiies) “Edit3" so'zini o' chirib ’ashlang ;‘pmgma P acmii(.s.g dm’:u ?
BBl Kini {Propertics) “BROK" xususivats tanlanath ! Wa:‘{ﬂm ’
Cuption (Propesties) | “Javub so'm kingladi , TForml *Forml;
OnClick (Bvents) Dastwr matni kirinladi. | s
BilBtnz | Kind {Propaities) “bkRetry” xususivan tanisagds. fasieall TTorm 1 TPomml( TComponent® Owmer)
: Capuout (Proprerties) “Tozalash” so'2 arstitads, . Ty Owner
D OnClick (Fvents) | Dastur owsuni kiritludi, TR )
' BitBma Kiud (Properhies) A bkClose” xususival e lunads, i
| Caplion {Propertics)  “Chigish o'z kirstiliub. }.
’ UmClick (Eveats) Closel); karrhlade. G e o X X
Memol ]La‘ues (Properties) "Memo!" soziw o chicib fash- voidd  fasteall TForm L BirBtn 1Click(TODbject * Sender)
l“ : e fang. = i
. . g - et float x,y,8,b.;
Masjud komponentalar xususiyatlari  kirtilgandan so'ng a-SuToFloat Edit1-=Text:
Unstur drzayni quyidagi ko vinishga keladi: b-StrTaFloay Cdit2-=Text):
! h~StrTalloat{Cdit3-=Text);
‘ Memol~=Clear().
x=a,
while (a<~b)

ri4




f
¥=X°X ~sin{x) —exp(x);

Memo [-=Lines-=Add("x=("~FloatI'oSt{a}+"} Y- ~ + Float-

ToSUF (y, fiFixed.6.2)); il ‘

x-x+h;
a=ath: }

H

i

void  fasteall TForm 1 BitBin2Click { TObject *Sender)

{

Editt-=Clean();

Edit2-=Clear();

Falit3-=Clean( ).

Mcmol->Clear(),

)

i

;’m—(l __fastcall TForm1::BitBm2Click {TObject *Scnder)

Close(},

}

M

Dastur mami Kiritib bo‘lingandan so‘ng F9 tugmasi bosnadn
va natijada quyidagi dastur ko' rinishi paydo bo'ladi:

’!fwmb&%kﬁm‘ﬂ’w FUE W e “"“
! x..umc ro— T o ' '
| X-br-wg-ml B Sie bl i
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'
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CA T
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G.brasm Natya oynast
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6.3, Sharti Keyin tekshiriladigan takrorlanish jarsyoani

Takverlanish jaravomning bu ko'rinishi ham mkrarlansh som
oldindan ma’lun bo‘lmagan hollarda ishiatiladi. Bunday jarayon-
(a biror buyraq yoki buyruglar tizimi berilgan shart bajanlgunga
(jadar takror-takror bajariladi. Bu jaravonni oldin sharti tekshiri-
Indigan takeorlanish jarayonidan fargi shundaki, bumda takrorlan-
ishning tanast hech bo'lmaganda bir marta bo'lsa ham bajariladi,
chumki takeorlanishdan chigish sharti takrorlanishmng tanasi ba-
jarilpandan keyin lekshintadi.

Bunday takrorianish jarayonmini  dasturlashda maxsos
“do.  while” aperatoridan foydalanifadi.

Ushbu aperatorning wnuimiy ko‘rinishe guvdagichs:

<Sharti keyin lekshiriladipan taksortanish operatoni> = do
~operatordar guruhiz while <mantiqiy itoda=;

voki do L. while (M),

bu yerda: do — bajarmog, while — “toki” ma’nosini anglatu-
vehn xtzmatehi so'zlar, L — takrorlanish tanasi, uning tarkibida bit-
u1 operator yoki operatorlar guruhi bo'lisht mumkin; M — manh-
oy ifoda.

Opetator quyidag: tartibda bajartadi:

- takrorlanish tanasiga kirgan operatorlar hirin-ketin bujari-
(i, So'ng M mantigiv ifodaning qivmati topiladi. ya'm shart tck-
duniadi. Agar bu shart bajarilmasa (M ning qumat False
(yolp'on) bo'lsa) boshqaruv  takrorlashdan  iashgariga,  while
vo'zicdan keyingi operatorga uzatifadi. Aks holda. takrorlamish
divvom efads.

Takrorlamsh jarayonining bunday kKe‘rimshi yugorida keltinil-
i takrotlanishdan she hilan farq giladiki. bunda takrorlanish ta-
nast hech boflmaganda bie martda bagariladi

m




b kani sl Ly yoskashi

|
-

=5 Tak ozl
! Lz

- Takredamshues o Muvc}nsngn yung qiymm |
bemsh

— -
- .

. T-rasin. Sharil Keyin iekshirilodigan tafororfanish algariimi,

femisol. 3 =x" 1 funksiygning qumatie hiscblash dastiri
tzilsin. X o' zearuvehisining giymatlari o dan & gacha & qadam
tilan o zgarsin,

Dasturnung konsol rejinuidagi ko‘rinishi quyidagicha

#incloude <svel b

#include wiostream i

‘*im:ludc*i <math.h>

include  ™°  <canio

fipragma hdrstop

& c

dpragma irgsused

int main(inl arge, char® argv| )

{

float a,b,x.y.h;

cout<~="a-"cin=g;

couf= b= einee;

vont=="h="cin> »h,

xX=a,

do

118

{y* pow(x,2)+1;
cout <"x=" <ixswendl;
cout “=y=" cayzamll]

=xh

while(x~-h),
geteh(k:
return 0]

!
Drastur matrd laritb bo'lingandan se*ng F9 tuprnast bosiladi

vit natijada quyidapi dasiae ko‘vinishi prclo bo'ladi:

oy P Nt o DA ST ST
b B-rasnL Natija oynasi
2emisol. p sy conx funksivaning grvmatun hisoblash dasturi
tuzilsin. X ofzgaruvehisming qiymatiari a dan b pacha h qadam
bilan o*zgarsin, Dastur vizual muhirda amalga oshinisin,
Bu misolni yechish afgoritmi quyidagi ko'rnishda bo'ladi:

1y




Komponenta | Xususiyat nomi (Object | Amalga ashiritadigan jnrayon
nomi Tnspector darchasining
A tolati) _ PRI
Toml Caphon (Proparties) “der while™ so*zi kisitladi
labell Caption (Propectes) “Boshlang'ich  qgiverest”  sa'z
kingladi,
1.ubel2 | Caption {Properties) | "Sa’ng qiymat” s0°zi kinladi
‘ Lobals Cupticn {Properties) “H gadamlar  som"  so'm
i ; 3 antiladi.
Labeld Caption (Propesties) i "Natp_gomasx 50"z kirtdish.
Bt ) Text (Properlies} “Edit]” so"zint o' chind tash-
s . lany; e e |
Vdu2 Text {Propecties) “Edit2" g0’ zni o' chmhb tush-
yslrixyicos(x)s - . ! —
] Pt Text (Properties) 1 "Edit}"” s0'zini o' chinh tsh-
_ L “lnng,
l‘ . 1 Bl Kind {Properties) “BKOK" xusustyate tanbsrud:
/ : if " "Caption {Properties) “Javob” s¢°i kiritilach 7
: , . P OnCligk {Eveats) Drastur matni kiritiladi.
! | (SitBtaz Kind (Properties) “bkRetry” xususiyat tlariads.|
et Coption (Properties) “Tozalash" 50’21 kintilad:.
l OnClick (Events) Dastur matni Kiretilach,
l BitBind Kind {Propertics) “pkClose” xususiyan tnoianadi.
] Caption (Propetties) “Chiqish™ s0°zi kiritiladi.
Ty 1 e ()n('llck (Evens) Closa(). txrmladl
| Memol 'Lanes erpe:lggsl “Memol"” so'zi o chmlmh &

Mavjud Komponentalar Xususiyatlari  kiritilgandan  so‘ng

o dastur dizayni quyidagi ko*rinishga keladi:
B - T Ry e e T
Bdgyd) T wass it
e — [ “javos|
s mleznlagh
8. 9-rases, Dasir blok sxenssi T A ]
whisolni vizual mubitda dasturlash uchun 4ta Label, 3ta Tdix '
3ta BitBtn va 1 Memo komponeatalan kerak ho‘ladi. » !
Forma darchasiga o'matifgan komponentatar xususiyatlanms |
ddagicha belgilaymiz. = SRR
T gé 2-jadval. Komponentalar xususiyatlarini kmhsh G I0-rasm. Dastar ko 'rinishi
12
126




IDastar dizavmi tayyor bo‘lapenidan so'ng quyidagi dastur
matni kiritiladi:

I .

dinelude <vel h

rineludc <malh.h>

fpragina hdrstop

Finglude "Uniel.h"

4 -

.rlfpmgma prckage{smart mity

spragina resouree "% dim®

TFormt *Torml;

! fasteali TFarm [ TForml( ' Component® Owner)
: TEorm{Owmer)

i

H
:-‘oid  fasteall TForm1::BitBm1Chck{ TObject ¥Sender)

float a b.lvy,x;
h—-StrTolMoat{ Edit3-=ext);
a=StrlokFloat(Tidit |-=Text);
b SuTolloat(Edit2-=Tex1),
Memi 1-=Clear();
do{
x-a,
y-5i0(X) Feos(x);
Memo | --Lines<~Add("x("-FloatToSm{a}-") ¥= " — Floal-
ToStrF (v, fFixed, §,43);
a=alh;

while {a"=b},

}

F —

vaid  fastcall TRoeml: :BiBm2Chick (TObject “Sender)

e

L
h

)
%

fk-~

!
Belitl<=Clean),
i 2->C leartJ;
Fait3->Clean);
hemo 1<-Clean();
1
!
void __ fasteall Veomal:: BuBnm2Click (10bjeet *Sender}
i
Close():
,-
|"" .
Dastur mami kintib bo'lingasdan so'ng FY tugmasi bosiladi
va natijada quyidagi dastes ko‘cnisht paydo bo*ladi.
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6.4 I-rasm. :‘;;zlﬂjn apsiosi
6.4 Parametrdi takcovianish jarsyoni

Yuqgorida keltinilgan takrofapish operstorlarini  odatda
fukrorlamsh soni noma’lum ho'tean hollaeds ishlansh maqsadgs
iuvoligdis. Takmdanish jarayonining tnkrorlanish soni unimg ba-
|arilishidas oldin ma'hm: bo'lsa, parametrhi takrorlanish operatar-
Idan foydalanish quiay hisoblansdi, Bunday wkiordanish ja
thyonining atgoritmi quvidagi farkibga epa:




}u::o;
for (int j= L:{=—305++)
yoytpow(n,3)=1;
coutsy="rytendl,
5ct¢h()’ revurn (1§

o

l)astm malni kiritib bo‘lingandan so*ag FO tugmasi bosiladi

Vi nati jadn quyidagi dastur ka‘rinishi paydo bo‘ladi:
(iR COMgrun Bk (EENS lon b CBuT G PO, L:'_‘“'ﬂ;@ E
-

- .
T —
———r -

. Za LN e

5

i | _.l;nl.ms.inm-s.h i

o -

6.1 2-pasne Favomeili fohrorlonish aigoriul

2 operstoming dasturdagi umumiy yozibish konsgruksivas
quyidagi ko'rmishga ega: ~paiameri takrorlamsh opcraton“ =
for (= lxxshqanwchx o 7gam»dunme boshiang'ich giymar. tak-
rotlamish  shaci, Dboshgamuvely  o'zgeruvchining o zgarishiz)
[operatorlar guruhis}:

. -

Operatorning ishlash tartibi quyidagicha; , ettt
takrorlanish tanasi Txishyaravehi g‘zgann"ch‘isn?ing !mmma - 6-13-1'!18!'& Natije oynasi
giyraadari uehun (wsh$¥na;fl$tym§dm °‘“r311q‘5'?w“="':‘°1:’). i 2anisol. s-t 0L ifodani bisoblovehi dastur tuzilsin
'ta-gayta takrorlanadi, Masadan bu operatordasnd  quyidags i ) _1 -3 N
g%mugq}ﬂ?da T e e TR0 o rastur vizual muhitda amalga oshiridsin
1 }}br O, % 34+) A ;=i Misol viznal muhitda dasturlash uchun 1ta Label va 2
2 for (x'=b.' § {_a; %) yEnu : N Hithn kemponeatalin kerak bo®ladi.
3 for (x=a'l- b: xe—ck- x—) y=k: 1.| Forma darchastga o matilgan komponentalar sususiyailarii
&3 for (ind 7 <1, =02 42=100: 14=) 8 +- §; *; Rfyidagiche belpd pym
I-mizol. y=§.' +3 1fadani hisablovehi dastur tuzilsin, bu yords I 6. 3-jadval. Komponentalar xususivadaring kiritish
i—natural son. Dastur konsol rejimda bajarilsin, gl ’ ' 94 L
Dasturning konsol rejimidagi karinishi quyidapicha: 1 Rovponon T Rt . Semien aniindiow sy
." X " A ~ nooit © (Object Inspertes
P = - B~ darcbasining holati) ¥ 1L
iinclude <math, = » Porml Caption (Propecties) “Parametr ushaenlanish
Hinclude <wvel = \* 3 opeestini” s g kicitiladi,
Yinclude-iostreams. b 3 :.“:;f'-”l ’?”’:{;"’"’"““f) ::3’; """""“"'i“"“‘l’; e |
. RS . ihin in DPCTTics, ¥ wsuggmtnan rutdi '
ﬁmllldr;&?l:{:.h Caption (Propervica) | “Hisoblasi’ so' 1 kicitiladi. 1 ;
Wa@m SR : 3L ey Gulick (Bvenls) Dusstw sustot kisidiladi. s ;
of - ithin2 Foiiel {(Propertie) “bkClose” xisusivali ulaindi. ;
fpragma argsirsex] E | Cupeeon (Propertics) | “Clugish” so'zi fartiludh, ;
it mairdint arge, char® argvi]) R OnClick (Events) ! Closel}: idrttiladi, Gt -4
i f - SIS
yAoel v, . 125

- 5
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- ;; l:"i t—-t‘lx_ A‘~s<" .
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Mavjud komponentalas  xususiyaflari  kivinlpandan so'og

dastur dizayni quaidagi ko' nmshga Iu:lmin
QMc»tw‘no-w 3 M

' MIGOBLASH | Labett |

B Uil LA
a

}_ SLHIQISH

—— e

a}4-rasm Dauur M‘rbmm

Dastir dizaymi tayyor bo‘laganidan song quyidagi dastur
malﬂi Kiritiladi:

#mcludc =<yl h> I R

Fpragma thblOI)

finclude "Unitl B!

l""

#pragma package(smart init)

#pragmag resource "¢ dfim"

TForm1 *Forml;
H

_ Tasteall TForml:TForm1( "TComponent® Owner)
I Horm({Owner)

- St e,

i ASz
void __ fasteall TForm 1 BitBm 1 Chek(TObject » Sender)

|

inti,

floal s;

50

for (i~1;i=-50; i++)

{s=sH{floaf) 14}

Label1-=C aplaon— FloatTaSuT(s.fiFixed,6,4);

}

126

voul _ fasteall TFonml: BitBtin2Click(TObject *Sender)

{
Close(),

'

l” .

Dastur mami kiritib bo'lingandan so'ng F9 tugmasi bosiladi
Vi nitijada quyidagi dastur ko rinishi paydo boladi:

'ﬁ?f%WWa :
f!llSOHL*SH 14992

l
61 S-ram Nalya oym:l

Semisol. y~sintxyrt fun]u,n)amng qaymaum hisablash dasturi
luzilsin. X o*zgaruvchisining giymatlari ¢ dan 5 pacha 1 gadam
hillan o* zgarsin. Dastur vizual mubitds amalga oshinlsin

B misolni yechish algoritmi quyidagl ko'ruushda boladi:

—
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Misalni vizual muvhitda dasturlash uchun 2ia Label, 2ta Edit, 2

BitBtm va 1 Memo komponentalan kerak bo'ladi.
Forma darchasiga o‘matilpan komponentalar xususivatlaring
guvidagicha belgilaymiz:. : ;

6 3-jadval. Komponentalar x ususiyatlarilﬁ kiritish

Awﬂp oshivladigan jarayon |

IR N LR MR GA Jmﬁ“ﬁ'« UTIERD

Hcshlang'ich g'ymee ll’uo,'sa

Su'ng gy mal  Chinis

ﬂh‘fﬁi‘

fme e e v — e o

Nomponentn Kesusiyat nomi
nom (Otsject lospecior dar-
chasining holsti) !
Form] Caption {Propertics) | *Takrodaassh opetatoci” s’z |
l lriretitadi.
Labal} Caption (Propeics) | “Boshlang'ich gy soz
kmhladu
Labet2 Caption (Pmpm}m) [ So'mgl qnymal. sz kenhladn
Edit) | Text (Propertics) “Fdnl™ so‘zimi o'chisib fash- |
tang. :
Btz | Text(Propecties) | “Edit2” so'wini nchinb fashe
lang:.
Mitim] Kind (Properfes) “bkOK™ xususiyati tanlanadi,
Caption {Properties) “Nanr™ so'z kiritiladi.
OnChck (Events) Dastur matm kintladi |
Dithitn2 Kind {Propertes) “bkClose"” xususiyuti tananadi, |
Captioa {Properties) “Coagusdt'” so' 2 kintilids,
5 OnCha (Eveats) | Close(); kinnladi
| Meaxs] Lines (Propecties) SRt sezin o chisib tishe
: lang.

8.7 7~rasm. {xistar ko rm-slu

------

ro‘include <yclh
Minclude <“math h=
fpragma hedrstop
¥include "Unitl.h"
o
Hpragma package{smart_init}
Npragma resource "* dfm”
I'Forml *Formli;
it

fasteall TForm1::TForm(TComponent* Owncr)

: TRorm{Owner)

o

void  fasteall TForm1:BifRm1 Cl ick(TOhject *Sender)

Mavjud komponentalar xusuesivatiari kirinigandan  so‘np
dastur dizayvm guvidagi ko rinishga keladi:

124

|
Noat x.y:
intaly,
0 Stc'loF loat{EdrtY-= Text):
h=StrToFloat{ Edit2-=>Text)
Memo1->Clean(),
lor {x=da, x==b; x++)

'
|

129




vosin{x L
Memol->Lines-
A= PRl ToS (3 ) Y="1 FloarTa SUT (v MFixed . 6,23
}
H
...l’
void  faswall TPorn I Bithin2Click{ TObject *Sender)
i
Close(),
H
!!
Dastur matni kiritth boTimgendan soog F9 tugmasi bosiladi
va natijada quvidagi dastur ko rinishi payedo bo'facs:
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6. f8-rasine Nutija eynasi
§.5. Muraklab takrorianish farsyoriar

Yugoridu keltirilgan vperatorfar asosida muralkkab udkrordan-
ishilas tashkil ¢ilish mumkin, A gar takrotlanish jarayoniarining a-

pasi lukrorlaish strukturasidan ashkil wpgnn bo'ls, u holda
bimnday takrotlanish “Tehina-ich joylashgan yoki murakkab™ deb
araladi, ya’ni boshgachs gulib aytganda, bitta takrorlanish ichiga

bir yoki bir necha boshqga takroranishlar kirsa, murakkab tackibli.

takvurlamishii dasturlar hosit bo‘ladi. Bunday raurakkab tarkibli ja-

ravon 6.19-rasmda keldiilgan.

Lo

== Lo

L. R =
b

-

Boshia takrordanish jarayonlarnl o'z ichiga olgan akrorlan-
il Tashy takrorianish”™ deb araladi.

‘Takrorlanish jaravonlarining ichida joylashgan takrorianish
“lehki takrorlanisly” deb atalad:

", LR
S P N

A — i f RN S R
-~ I f :

4

ey
M 1
N K

6.3 D-rasar Murakkead iarkibli tekrovianish ja(@vni
Takroriash uchun savollar

|. Takrorlamavchi fusoblash jamsyoni deb ganday jamyong
iy litadi?

2 Takrorkamuvehi hisoblush jarayonianimng atgonitmi ganday
(ismitarni 0°z ichiga oladi?

3. Takrodanuychi jarayon fanast va takeorlanish o' zgarivelisi
hagida lashuncha bering.

4 Avval shioti tekshictladigan takrorlanish jarayenini tashii
(ihish {while, tekrorlanish, mkrodanuvels hisoblash jaruyoni).

5.Shart keyvin fekshiviladigan takrodanish jayonin tashkil
Nilish (o while, takrordanish, takrorlanuvchi Fisoblash jarayoni)
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Test savollari

L Cit da tkeorlanishni hosil aik ]
e 1 hesil qitish uchan qaysi oprelor-
a} for, while, do while, repeat -
b} for, while, do while y
¢) for, while, repeat
d) if clse, goty, case
2. G+ da avval sharti tekshiriladi - '
qaysi qatorda keftirilgan? s ot swmren
n) for
b} do while
<) while
d) poto
:j ;vhiltc (Ll] M; takroianish opcratorida (L) va M nima?
B '. z fcng a:nalar. M - operatordar yoki operatoriar gurghi
' LJ ormula, M - operatorar yoki operatorlar guruhi
3 I = Operatorlar yoki operatorlar puruhi, M —mantigiy ifoda
3. Poramtt ko opeames 5 Pertore gurl
2 ope ] i “rinishi
D PETSTONNIRG umumiy ko rinishi?
b} it'(M) else (O);
¢} while (L) M;
d) é)o M While{L);
3. C++ da keyin sharti irilads : [
Kok yin sharti tekshiriladigan takeorfanjs) operatory
b} do while
¢) for
d) while

Liz

Vi BOB, BORLAND C+ BUTLDER 6 DASTURLASH
TIZIMIDA MASSIVLAR BLILAN ISHLASH

Tupanchk so'lar: massiv, massiv elementi, bir o’lehovli mas-
siv, ko'p o'lchovli massiv, massivni xotirqga Kiritish, mentritsa,
StringGrid kempanentasi.

7.3. Massiv tustionchasi va suing toriari

C+— tilida ishlatladipan ma’lumotlar oddry va murakkab
toifadags  wa'lumodarge  bo'linadi.  Oddiy  toifadapi
ma’lumotlarning  boshga  toifadagi  ma’lumollardan  asosiy
farqlanuvchi belgisi — ulaming Wetiblanganligs va vaxlilligidadir,
va'ni masalan int torfasiga mansub ixtivory kattalik alohida
ragqarnlarga bo*linmaydigan yaxtit kattalikdir (it toifasidagi kat-
talik sifatida bitta butun son tushuniladi). Murakkab toifadagt
ma'lumaotlar bir nechta katraliklar ketma-ketligidan, to*planudan
tborar. Shyning uchun bu toifalarni tarkiblashgan toifalar deb
vuritilad,

Ci tilida massiv toifasi deyarli har bir dasturda ishlatilady.
Massiv — bu umumiy nompa cga bo‘lgan bir xil toifadagi
ma’ lunotlarning tartiblangan ketma-ketligidir. Odatda
ma’lumotiar ro'yxatlanon, furli ko rinishdag jadval elementlarini
massivlar ko‘rinishida ifodalash qulaydir Massivliar xotirmdan ioy
ajrafish uchon xizmat giladi. Masalan int toifasidagi 5 sonni
saglash kerak. Buning schun quyidagi gatorni Kivitish kerak
bo'lad: :
int rnyMassiv[3],

Kompilyator xotiradan massiv uchun joy ajmtadi. Int
toifsidagi ma‘lumot uchun 4 mb joy talab ctilgandigi sababli,
massiv pchum umumiy 20 mb joy ajratiladi. Buni quyidagi rasmda
ko'rsatish mumkin®.

tAlex Atlain, Jompang imen (4= 1L.SA, 2014 p LEd. 1A,
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::3::]1]&- gil:'{l:fjas- n_lyl:\.zrgav myMas-  myMas-
§ siv siv| 3] siv[4
baseAddr EascAddw ga.wAddN baseAddr lmu;ddw

12 16

7 A-raswz Massty uchun xotivan
mif‘«wﬁa sstv_tushunchasini A - ummgg fﬁmg? vi hi
wifsdagi qo'zg*almas kattatiklar ketma-ketiigidan ib NS
sonli vektor misofida tushuntirish mumbkin: orat bo'lgan
AL)={a, 2, a, a4, ay),

. 0 }:‘ctda 81, ...~ masstv ¢lemeritl idie: Ularni i -
ko 'm‘:::‘ (;:dekslx) o‘zgaruvchilardana%i:':iult;:;?d;ﬁ“'maﬁh‘lﬁ.
U‘Zgamwhiu: - kursidan ma'lumki,  korsatkich  (indeks)

ming tam'b!ungm ketma-kethikdagi o*runi bildiradi,

7.2. €+ tilide massiviarni taysiflash

Agar dasturda massiv ishlatils ¥
< hd: 4 Tmassty ishiatilayotgan bao'ls Dvilae
lenishdan dvval e'lon qilinishi Inzim. Massiv gu a:-](’, "Pﬂmf Joyda
e’lon qilinanadi: yidagi ko rinishda
<toita= <massiv nomi= I.::gjemenﬂar somi=| = {boshlang ich
bt yerda <massi dpmantang;
s : 1.853!"'. o — i_\"i)'ori}t ldl:mlﬁkuwr &
ﬁ;lu :akl:( rsatkichli ifoda, umassiv Clememiamling.somnﬁglt;?
ko rsatadi ‘s’h““.‘""'hhf' ni yozish wchun ishlatiladigan belgitarni
gan butun t 'tl';‘:l:'g uchun by taifa sifatida hagiqiy va chekisnma-
B Danen oifam tashaar barcha oddiy toifalarn sshlatish murn-
ida fayl va to‘";:;stsr:vtgi[;a’:;l%m'amg toitasi holib. bu toifa sifal-
mumkin. 1dan boshqa bascha toifulurni ishlatish
Quvida to g : - .
o'tamiz; g0 tavsiflangan massivlaga misollar keldsib
- float a_massiv [4]:
- char year [10;
- int butun [22);
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- bool mantiq [44].
Keltnilgan misoldagi a_massiv clementlari haqiqiy sonlardan
(horat bo'fgain, 4ta clementdan tashkil foppan massiv, Indekstan 0
dun 3 gacha ho-lgan soriardan tborat va uni quvidagi ko rinishda

Insvirfash musmkin bo'ladi:
float u_massiv [4]:

Massiv cl- | @ massiv | a_massiv | a TRRsSiv | a_massiv
ementan | [0] (1} 12 131

| Masstv 3. 5ia 6 13 | 6.8

| qiymallari | pidd

7 2yasm. Massiviing elementi ve gliymatiari

Ko'rsatkich va ko'rsatkich (oifasi tushunchalari o'riasida
o'zara farg mavjud botlib, ka‘rsatkich toifasi massiy elementlari
woni va ularming tartiblanganligini bildiradi va u massivii tavsi-
Mash bo'limida ishlatiladi. Ko'rsatkich esa massiv elesnentinmg
lrtib caqamini belgilaydi va operatorlar o linmdagina ishlatiladi.
Agar biror bir massivga murojaat qilish uchun unmg 10'liq nomi,
ya'ni o'zgarovchining nomi  ishlatilsa, massiviing  alvhida
clementiga musojaat qilish uchun ko'rsatkichli ozgaruvehi ish-
Iyt iladi.

| fodalarda ko rsatkichli o'zgaruvchilar giymat berish aperato-
rining chap tarafida ham, o’ng taralida ham ishtirok efishi mum-
Lin va war ustida sohshtirish amalfaring, tartiblash, avifmetik
nmaltar, eng kichik va cng katta qivmatni topish amallarin, ya'ni
uning tayanch toifusi ustida bajarilishi mumkin bo‘lgan barcha
gmaliami bajansh roumkin. Masalan: agar hazaviy toifa inl bo‘lss,
| holda hutun toifs ustida bajarifishi mumkin bolgan barcha
amnllar, hatto standart funksiyalami ham g0 llash mumkin

Shu vaqtgacha biz clementlari fagat bitta ko*rsatikachli massi-
vlarni. yo'ni bir o‘lchamli massivlami  ko'nb chigdik. €+
dnsturtash tilining massiy elementari toifasiga ulaming harnmasi
{r toifaga mansub bo'lishi keraldigidan bashqa hech ganday
cheklanishiar qosykmasligi massiv elementlari sifatida safr va
uitunlar orgali giymatlarni ikkd olchamli o‘zgaruvchilns orgali
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saqlash imkeniyatini beradi. Bumlay massiviar ko'p o'fchamii
massiviarni tashkil gilads,

Ko®p olchamb massivlar dasturda quyidagicha tavsiflanadi’

<toifa> ~massiv nomi> {<massiv sairlar soni=] [= massiy
ustunlar soni =];

Bir o‘lchamli massiviardan fargi shundaki, tkki o'lchamibi
massivda nomidan keyin [] gavs ichida ikkita qivinat voziladi. Bi-
rinchisi satrlar sommni, ikkinehist ¢sa ustunlar sonmini bildiradi
Ya'm ikki o'ichamli massiv clementiga iXkita indeks orgali muso-
jast qilimadi Masalan: ikki o‘lchovii massivlarga misol gilih
matntsalamni keltirish mumkin. Ikki o*lehavli massivie €’lon gi-
lish quyidagicha amalga oshiritadi:

-int a [3][3]:
-float b [2][4].
A matritsaning elementlari quyidagicha ko‘rinishga epa
bo'ladi:
lag o @
T=ia, a, a.
L Oy dy

A matritsa 3ia satr va 3 uslungy ega. M fa satr va o
ustunga ega bolgan massivga m®n o'lchamli massiv deb ataladi.
Agar satrlar va ustunlar soni teng bo'lsa kvadrat massiv deyiladi.

7.3, Massiv clementlarini xotiraga kiritish

Dasturda massiviardan foydalanisli uchun massiv elemendar
giymatlari xotiraga kiritilgan bo‘lishi zarur, Massiv clementiariga
giymal berishua ma’lumoetlami kinhsh yola o' zlashtirish operator-
laridan foydalanish mumkin.

l-misol. Elementlari butun sonfardan iborgl bo'lgan, n ele-
mentdan ashkil topgan massiv elementlaning kinhmveht va ckranga
chigaruvehn dastur tazilsin.

Dastuming konsol rejimidagi ko rimishi quyidagicha:

h

winciude <vel he
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dinclude =iostream. b
sinclude <conio, b=

if pragma hdrstop

! prapma argsused

inl maingint argy, char® arsvi])
tint af 10F{0}:

int 0

cout == "n="] SN
for (int i=0; =m,i- 1)

coul <" "==iw=" =
cin=> afil;

] :
for (int i~0; ¥=n; i*+}
cout=<afi}==";
geteh ()
return O;
]

Dastur matni kiritib bolingandan su‘ng F? m‘gumﬂi bosilad:
v natijada quyidagi dastur ko' rinishi paydo bo-lady:

o —

Tw Ryers

gy Jody G5

e s

7 3-rasm. Nafija oynasi
- misol. N ta ¢lementdan tashkil topgan massiv. berilgan, Shu

missiv elementiari vig' indisini h@soblqvc';hl'dasﬁ.lr mzu}::s:n.
Dastuming konsol sejimidagl ko'rinishi quvdagcha:
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!

#iHCIU(Ic el h=
#include ~iostream hx
Hinclude <eonio b
ipragma hdrstop

"
#pragina argsused

?" marmn(int arge, char® argyf])

int af10}-{0},;

int n;

int s=0;

cout == "n="; gin>=n;
for (inf i=C; <R i+r) !

cout '(‘:“8["*‘5‘:1‘:{"];’" 4
cin=: a[i];
st=ali];

cout=<"Massiv elementlan yigtindisi="<
aoich ¥ighindisi="<vs=<endl,
retum 0;
3 |
K &3
Dastur matmi kiritib bo*lingandan so'n i bosi
o ot F9 lugmas 1
va natijada quyidagi dastur ko' rinishi [mydog!m‘]adi’;g ¥ DosLAt

" 7Awrasm. Natija aynasi
138

Massivlar tnvstflanganda snilsializatsiya gilinishi, ya'ni bosh-
lang'ich grvmatlarlan ko 'rsatilishi mumkin, Misol uchun:

float Cf}=§1.-12,10.-12.5};

Bu misolda massiv cheparasi aviomatik aniqlanadi. Apar
massty  imisializatsiva  qilinpanda  elementlar  cheparasi
ko'rsanlgan bo'lsa, ro'yxaldagi elementlar soni bu chegaradan
kam bo‘lishi mumkn, kckin orbg bo'lishi mumkin cmas, Misol
uehun:

int a[5]={2,-2}.

Bu holda a[0] va a[1] qiymatlari aniglangan boiib, mos bolda
) va -2 ga teng, golgan clementlar qiymati 0 ga teng deb olinadi,

Quyidagi misolda ikki o'lchamii m va d massivi tavsiflangan
va qivenallar kiritilgan: ,

const int gatar = 3, ustun= 4.

int mfcgator]{ustun} = {{1,3,3,6), {1, 1.2.2}, {3,3.2,0}},

float d{2][3]={(1,-2.5,1004-5.3.2, 1)},

Initstalizatsiya yordamida boshlang“ich qiviaaflar amiglangan-
(la massivaing birinchi indeksi chegarasi ko'rsatilisht shart cmas,
lekin qulgan indekslar cheparalari Ko‘rsatilishi shart.

Misol uchun:

double xf][2]={(1.1,1.5).(-1.6,2 5),(3,-)} ;

double X[ I2FE{(1.1,1.5)(-1.6.2.5).(3,4)) :

7.4, Forma llovasida wmassiviar bilap ishissh usallari

Forma ilovasida massivlar bilan ishiash uchun StringGrid
jdval kamponentasi juda qulay hisoblanadi. StringGnd kompo-
nentasi additional komponentlar palitcasida joylashpan bo‘lib,
o Tumotlarm, masalan matritsa elementlari giymatini ekranda
judval ko'rinishda tasvirlash, ular giymetini kiritish va tahrirlash
uchun ishlatiladi. Jadval gator va ustun nomecriari noldan bosh-
lanadi. Jadval usmn va qatorlar somini keraklicha ofzgartirish
mumkin. Bu uning xossasi yordamida aniglanadi. Jadvalning har
bir kesishgan ustun va satri yacheyka deyilib, unga Kiritilgsn
ma’lhwnot simvol gatori bo'lib aniglanadi.
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; Sm‘ng,Gﬂ;i jadval komponentasining asosiy xossalacini 7.1-
Jadvalda kn‘rib chigamiz-

7.1-jadval, StringGrid komponentasining asosiy xossalasi

_ Xossalar | & _ Vazifasi .
Name | Komponerttamng, nonn K omponeatsnin xossalaiign
"y _ el wehun ishiatilads,
ColCount Jadvaldag ustunlar soeunt imiglaydi. %
RowCount Jadvalduw satriar senim aniglaydi. o
Cells Jadval yacheykasi, col ustun swnen vg  row ator
-2 notmerent hediilayd:.
FixedCols Fiksarlangan ustwiler sonin aighsyd &
FreedRoss Fiksulangan sandas some aniglayds,
 Options ~=|Jadval  bolatin:  aniglaydi  (aniglash  vming
poEditing Paimnetrlnriga wsusnn bajarilach, mnsalan GoEdrting |
Peranwty  frue giymntos ega ba'lsn  yacheykem
BN Lgaxm!ash mumkin, aks holda mumkm cnns).
Optiows <+ goTab | ~Tuh> Klavishasimi Jndvalaing keyingi yacheykasige
o"tish uchun ishbstish holatine belgitaydy, fowe — o*ush
p BT g\:jukin, false — o*tssh taqiglansd
D 0IWId valomg boshlang'ich ustuskir kengliging aniglavd
DefaultRowHeight J:xdv:‘lmg hosl:%r:g'iuh ustuninr hal:mtlﬂjaitfi—
B o wrng lavdi.
GridLineWidth  1Jadval yacheykalarining chegam chizig ining kenglig-
4 _ini helpilavdi.
| Left Formaning chap chegaisadan advslinng chep  clie- |
: arisigacha musaf o' matadi, :
Top Jadvaining yugori chegarssidan fotmaning  yuqosi
| ehegurasigaclia masnfani o nsatish
Height | Judvn) muydoasning bolondliging o matadi
! Width Jachm] maydunmmﬂgj_gmgl.i g nnynad.l
l’r"om Jadval yscheyknlaridagi yoruvlacning shrfbni  bol- |
snlash. |

: $-misol. 10 ta clementdan iborat massivni hosil giling. Mas-
siving 10 ta clementini har xil sonlar bilan to°[dirish va ularmi
ushib barishi bo'yicha tartiblash dasturi twrilsin, Dastur vizual
-muhitdy amalga oshirilsin,

Misolni vizual mubitda dasturlash uchun 2ia Label, 2ta
StringGrid, 3a BitBtn kamponentalars kerak bo'ladt. .
Forma darchasipa o' mafilpan komponentalar xususiyatlarini

¢y idagicha belgilaymiz: ! N B
7 2-jadval. Komponentalar xususiyatlanni ldntish

' Ko;{i;‘;;neuw Rurusiyit voml Amalga oslivilmligru jarayon ;
noou (Chject inspector i
daychasining kolati) 2 i s
Forml Cagtion ! Propedtics) “Aassiviar  hilon  ishlash™  sotui
kirititadi. ]
[1abaly (‘.hpliou (Propenlies) “Masan c]mumgjanfli to'ldinsh
| danduasi® so'z antidadi. §
Label2 Caplion {Properties) | ~Seralimgan massny elementiai” 50’z
kineladi |
Hhitliml Ivind {Properties) "bkOK” suswqyati tantanach.
Captim (Propecties) “Massivri to’lhash™ sa’zi kinulsdi.
OnC Ik {Events) , Dastur mat kicitiladi Al
paBm2 | Kiod {Propectics} “hkAU" xususivat wnlaoads.
| [Capcion (Propeitics) | ~Massivni saralash” s’z kintitnd:
OnClick (Bveanss) Dastr muasni kirilad, TR
IwiBmn3 | Kined { Propertics) b Close” xususivat mtflnmuh.
[ Caption (Propertics) __“Chigish” 50’7 kwilikadi.
OaClick (Fveals) | Cleset), Kintilads,
Siongnid]l | PrxedCols (Properses) | 0 sopim bicilamiz. i
FaxedRows {Propertics) | U sowuni kirftumz.
ColCownt (Propertiest 10 sanioi kistomz,
RowCount {Properties) | 1 sonn kisitanuz, |
SnpGnid2 | FixedCols (Properties) | O sonim larihtie
> FixedRows (Propertica? | O sonini dGtaoy?
[ ColCouot (Propertics) | 10 soousi Kicitamiz 5
Row( ount {Properties) | 1 somini kiritamiz.

Mavjud kamponentaiar xususivatlart _ kirititgandan  so'ng
dastur dizavni quyidagi ko'nimshga kelade:
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75-mvm Dastury !x.o ‘rinlstd

- Daslur dizgym tayyor bo'laganidan so‘ng guyidagi dastur

matrs kintiladi;

fFeeannaue
#unclude wvel -
fopragma hdrstap
dinclude “Tnit | K"
A

#praging package{swart init)
#pragma resoucce "v.dim®
TFarml ¥Torml,

int a[10)1];

intig;

o

fastcall TFormi | TFarm1({TCompouent® Owrer)
: TForm{Qwner)
t

}

.H

void fastcalt TFormt: BttBtnl(.hclc[TOb,;ect #Sender)
{

randomze ),
for(i-4hi==94-+)

al 1§l 0 F=randomd 13);
SuingGrid | -=Cells[[0}Int oSte{a[il{0]);

1

)Ml Sl
» ’ . T

]
l
void - fasieall TForml::BitBm2CHok{ 1 Object ‘Smder)
|t K,
Fr(j=0.j==9}1 1y
tlor(@ - 0ni=-8li+—)
if afi{03afi~ 1 01
L (o)
ajflO=al 1j{0]:
afi+1][01=k ;
[}

Stringtriu2-=Cells[j) [0 - Ta ToSimafi o)),

!
1
'

.\l-'uiql __fasicall TFerm1:BitBm3Click{TObject *Scnder)

{

Close (),

}.

Dastur matni kintib halingandan so*ng F9 uemasi bosiladi
va nalijada quyidagi dastur ko'ninishi payde bo'lady
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4-inisol. 4ta qator va 4ta ustundan fborat massivii hosil
qiling. Massivaing 4%4 elementarini har xil sonlar bilan ro‘1dicish
va clementlari yig“indisini hisoblash dasturi tuzilsin. Dastur vizual
muhitda amalga oshirilsin.

Misolni wvizual muhilda dasturdash uchun 1ta Lahel, 1ta
StringGrid, 3ta BitBtn komponentalari kerak bo*ladi,

Forma darchasiga o‘matilgan komponentalar xususl}'atlanni
quyidagicha belgilaymiz:

7.3-judval. Komponentalar xusesiyatiarini kiritish

Komponeais nomi Kususiyat nomi Amalga oshiriladigan
(Objeet Inspector dasr- javayon
chasining holati} . k
rorml Cuption (Properties) “Mussrvlar  bilan  ishlash" |
sn'za Xirtiladi.
I Labell Cagtion (Properties) “Yipindi” 30" kintilads
| BitBn] | Kind (Properties) kaK. XSS yatt tanlanady.
Caption (Properties) "Massivin wrldmsh” so's
kiritilad:.
= OnChek {Events) Dastur matni kiritiladi
BrtBm2 | Kmnd (Properties) “hkOK™ xususiyati tanlanadi. |
Caption (Propertes} "Yl.g indini Lisoblask” su‘z
kinuladi, !
K3 OnClick {Evenls) Dasmr onatni Kiritilads. i
BilBin3 Kind (Properties) | “bClose™ xususiyah |
i o  tanlpnadi. A
Caption (Propectes) f “Chiqish” 50' 2 kuibitads
| OnClick (Events) | Closcd); Kisitiladi
StingGrdl FixedCols (Properties) | 0 sonini kinitamiz, !
FoxedRoves gPromesL 0 sooini kiotarmz -
ColCount (Properties) | 4 sonini Jirftamiz.
RowCount (Prapectes) | 4 sonini Xirilsuiz

Mavjud komponentalar xusustyatlari kiritidgandan so‘ng
dastur dizayni quyidagi ko*rinishga keladi:

P e e A R

b - M Slad 1
;g, s B
” | 'e’nhw ".‘“’
B e é‘%
& lm
SR L AR L B P ST 1o .a
7. 7-rasm. Dastur ko ‘mushz
Dastur dizayni tayyor bo*laganidan so*ng quyidagi dastur
miatni kiritiladi:

o

#iochude <vel b=

#tpragma hdrstop

iinchude "Uniti . h"
A
lipragma package({smart_init}
#pragma resource " dfm"
TFormi *Torml;
int sum~0;
i : i
__fasteall TForm1::TFormI(TComponent™ Owner)

: TFarm{Owner)
|

'

"l" -
vaid _ fasteall TForm1::BitBm1Chck(TObject *Sender)
¢

wtij, al4][4].

randonized);

for(i=t;i=4;i+=)

fOI’(j‘—'ONJ*'f') g b3 R

{ alillj}=randomy 10},

StringGrid1->Cells]i]{j]~1lnt1 oStr(a[ll[ﬂ)

sum*+=ali](j];




! : - Wit | Kisd (Ptopemes} “hROK xususiysti tanlepads.
# A Caption (Propertics) | “Massiva m*ldnish” s0*zi kiritiladi. |
void  fasteall TForm 1 BitBin2Click TObject *Sender) . . v Ontlick (Events) | Dastur mavni kinnladi d
y Iihin2 | Kind (Propertics) “bkOK" xususiyali tanlapadh |
abel1-=Caption—~Yig indi~" +InfTaStr{sum); : Caprion (Propestes) “Mk:;n&'m e
‘ | Bt
L a’ OnClick (Events) Dastur matni kumladl. 5y
i R - W NN Kind (Propertics) “bKOK " xususiyali tanlapadi. |
Dastur maini Kiritib bo‘lingandan so'ng F9 tugmasi bositadi Caption (Properties) | “Massimmy _eng katla elemeati-
va natijada quyidag dastur ko'rinishi paydo bo'ladi: s0°7 kirititadi. m
. | OnClick (Eveats) Dastur matmi linlsdi.
B ,‘W PR, SIS itBmd Kind (Propectics) [RROK xususiyat fanlanadi i
-, %_‘ R ‘%‘ Caption (Properties) | “Massiviing clementian yig' it |
’-;"\ sbiwamisitimt o ‘j ‘st kiriti i
¥z s | IR TRl = so'zi kintitady . ) ;
Wil w2k ) PRV _ [OuClick (Eveats) | Dastw matni kinaladi e
ok 2. Jo il Yoo -‘-"’ ' SteingGrast] Fixed{ols (fopettics) | O sonins kit :
s '.'i‘,'%,émﬁ"‘— 3"!’?" 4?: FixcdRows (Propertses) | 0 s kiritaniz
o FTRTTO S K,L OOICM(PNQUUC&) 5 somn: kitibunia el
X TR TSRO  SACTOPER R GORR. RowCounl (Propewics) | 5 somni kintamiz.
7. 8-rasnt Natija oyiasi
Mavyud komponentalar  xususiyatlari kmtllgandan so‘ng dastur
5-misol. Massiv elementlasini har xil sanlar bilan to'ldirish va dizavni quyidagi ko rinishga keladi:
massiyning maksimal, minimal clemsentlan, shumngdek, element- o
lar yig‘indisini hisoblash dasturi tuzilsin. Dastur vizual muhitds o ‘3‘%‘5 ffwﬁﬁmfﬁm mw
- Misolm vizual muhitda  dasturlash ychun 1ta Label, lea ! s fMe.smmmuengl-c'""‘ ”"’“’“f’d §
i i 1 " v r i - & N { : V’Mﬁ“‘l\'ﬁll‘l en kaua whettionti  ©
Strltll:g(n’ld,:ta %:gm \allta tflidlt le:cmponcmalaln hem\kl:o'h:dz.. B . BRal .w,{"{‘ s
U\'id‘;"":;m ta:l: 'lalgna]if' ratilgan kompenentalar xususiyatlarin : ,Mam,um clementir yigmdsi ,héa:h: ,%,g%;a; i
quydug gllaymiz. ,méje. @b@‘% o 'of\%&\ SEan
T A B HEOTaP R U pa S ‘ q’u i -. ‘Q‘.'.:.‘n"‘:r
7 4-jadval Komponentalar xusngiyatianni kiritish :-‘: w;“%g »,3'3" r 3& L ;E:
Komponeuta Xnsusipat somi Amalga oshiriladigan jarayen | y 7 9-rasm Dmrko A“ism
nomni {Object fnspector - -~ -
dprchusining habti) . Dastur dizayni tayvor bo‘laganidan so'ng quvidagi dastur
Farml Cuphon {(Praperties) “Massivlar lan sklash™ 50’z ‘ nind kiritiladi:
kiritalsdi | "
Labedl Copoon (Properes) [ "Nadja" 30" 2t kinsladi i ; SRR
Editl Text (Propertics) | “Edit]” so'zuni o' chirib tashlang 1= #include <velh>
3 R POSR e Pl : (4 itpragma hdrstop
146 '
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dinclude "Tinit]l h"
i

wpragma pachago(mrt _init)
#prapma respurce ¥, dim"
TFarm1 ¥Forml,

it alSks]:

Int 1,},8I0a%, Nl

£
__fastgall TForml: TFarm1{1'Camponent® Owner
CTtorm{Owner)
{
3

n{"

vaid __fasteadl TForm1, Bitkm1Click( TObject *Sender)

{
for (i=dr)
for (=4 1)}

{

a[ilf] - rendom(30);

StringGnd] -=Cellsfi | J=IntToStajiflj),
H

o
void  fasteall TForm [ BHBIn2Click(TOWect *Sender)
l

1
win - =2 [0J{0)
for (FOp=—4+t)

for {(j=0:j==d:}11)

o {afif[j]-min} min=afiifjl,
Cditl-=Text=IntToSt'min;
’;_
i
1.md fastcall lbonnr BrtBin3Chek(TObjecl *Sender}

mm E1R

14%

PO " i§
4
Iy

%

s

“

AL

Dy 3L

s

BT o=

for (i=hi==4,i 1}
for (j=0.3=-4;j—+) A
if (alij[jJmax} max—a[i][1;
Fditl-=Text=lnt ToSti{max 1,
;
void __ fasteall TForm i BitBta4Click(TObject *Sender)

|
1

s+;
for (=U;i==4;1- 1)
for (F=0;j==4;j 1)
ss+afilfjl;
Falin 1 -=Texl: -Iano'itr(q)

'

' -.'

Dastur matni kiritib bo‘lingandan so*ng F? tugmast bosiladi
v natipada Quyidagl dastar kKo*rinishi paydo bo® Iadt i

RS

Lren) 07 5 : fMam-um‘l I: :
o5 S PR L | = ---.-.-=

PR ) ; l\{asswnm&‘mhelnkckm.nﬂ

ANt s -.--vm

-
e

o e on
T ’\"’“‘

P M 3

i I}lmnmg;kmmNﬁm 2
Sk “p "”"\-7'(@3‘;*2' '37 o

R S g:%,,%&

' '-"w o Vol vy b o« ¥ 0}
P A *f”..&"\&“o.- LN
7 I0-rashr. Nailja ovaasi T

Takroviash uchun savolar
I. Massivie tariflang wva ulardan fovdalamsh zarurivat
nimadan kelib chigadi?
2. Massiv elementlan va ular ustida bajariladipan amaltar.
3, Bir va ko®p nlehamli massiviar nima?
4. Masaviar xotuaga gayst yo©llar bilan laoniadi?
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*

’ 5. Vizual mubitda massiviar bilan ishlash ganday amalgn
oshiriladi? '

VI BOR. C4++ DASTURLASH TILINING STRUKTURSA
TOIFASI

Test savollari

: Tayanch so‘zdar: sirwlauwralar, struktura  elemendlari,

Wrnkturaga  murojadl,  avalash  toifa,  arelash  taifani

1. Quyidagi massiv nechta elementdan iborat? Inta [1O][15]: : ot
o rsatkichiart,

a)45s

h) 25

c) As 8.1, C++ tilida struktura toifasi va uni tavsiflaxh

d) 15¢

2. Massiv elementlan xotiraga kiritishda qaysi operatordan Igtisod va axborotmi qayta ishlash masalalanim yechishda
fovdalaniladi? mn Jum turdagi hapjatiar, kataloglar, ro*yxatlar ishiatilads. Masa-

a) Takrorlanish lun: 1nlabalaming anketa ma’lumotlars. familiyasi, ismu. otasining

b) Tarmoqlanish (umd, turar jowi, tugilgan yili, muiaxassisligi. guruh ragami va

c} Aralash toiia hokszo. Bu hollarda turli toifadags ma'lumotlarni bir guruhga

d) Shartli a*tish operatori bidashtirish  zamriyat wgiiladi.  Bizning  misolimizda  bu

3. StringGrid komponentasining ColCount xossasi nimani min' lumotlami talaba guruhiga birlashtirish mumkin, Ko'rinib -
hildiradi? (ihddiki, bu guruhdag ma'lumaotlaming toifalari turlicha: familiva,

l4m -~ qator (char teifasi), tug'tlgan yili, guruh ragami — bufun

a) jadvaldagi ustunlar va qatordar sonini amalaydi

b) judvaldayi yatorlar sonini aniglaydi

¢} jadvaldagi ustumlar somm aniqlaydi

d) jadvaldagi yachevkalar sonini aniglaydi

4. To'g'ni ka'msatilgan ko®p o‘lchovii massivni tanglang.
a) int matnx[3] [5]):

b) float af1..4]:

c) massiv Int 4 5],

d) massiv of [4] [5],

loiraga tegishli,

C++ tilida bunday ma'lumotlami stroktura (aralash) toifasi
yordamida ifodalash smkonivati Dberilgan. Struktura — bu
ma'lumottarni  bir butun nomlangan elementlar to’plamiga
rlashtirish. Souktura elementari (maydonlar) har il turda
[ Hsha mumkin va ulae has xil nomlarga ega bo'lishi kerak

Struktura quyidagicha aniglanadi:

struct {=ta’nflar ro‘yxati =}

5. SuingGod komponentasining FixedRows xossasi nimant Strukturada bitta komponenta bo‘lishi kerak., Struktuwm turi-
bildiradi? dupi o' zgarnvehi quyidagicha ta'niflanadi:

a) jadvaldag qatorlar sonini aniglaydi “struktura_nomi=<g‘zgaruvchi=; .

b) fiksirlangan ustuniar sonini aniglaydi Dasturdn strukiura toifasi bir necha usullwrda tavsifianishn

¢) fiksirlangan gatordar sonini aniglayd mumkin: .
d) fiksirlashni amalga oshiradi 1. struct <toifa nom=
' ¢

<toifa> <1 element=:
<toifa> =2 clement>;

% 131




UA.

I
Masalan:
struct Sana
{

i day;
nt momth;
int year;
s Sanatay; 5 Sanu toifasidugi o zewrsvchi
Ao } toifasidagi o zuamyvchi
{
<toifg= ~ clement-;,
<wifa= <2 elements;

o' zgaruvehilac ro'yxatis;
Masalan:  stract
|
int gin,
int sec,
int msee;
i vaql
3. Struktura wilasini typedef Xizmatchi suzi ongali 1 i-
e i b1 orgall ham taysi
?Jasalan: typedef struet -
float ix;
float im;
§ Camplex;
Complex af 106} . ' 3
_ lementlar mmziy nom bilan nomlunadi. Tlementas turl
!mfaga tegx;hh.bO'lgard:gi uchum ularning toifasi tavsifi wlohida-
alohida benladi. Element nomi va uning tavsifi kelticidgan qator
strukturn mgvdonini tashkil etadi. Demak, stukturalar bir nechia
maydondan tashki! topgen bo'lishi mumizin, '
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Har bir obvekiga nom berilgani Rabi stulludaga va oning
clumentariga ham ramziy nom heriladi

4.2, Struktura elemuenti va wlar vatile hejeriladigsn amaliayr

(i1 strubcticaps bepishii botgun elementtur lurl icha aomtanishi
sharl, Lekin turh struktursda brr 2l nomb clementlar uchrashi
mumkin. Chunki har bir clementga o legishli botlgan yozuy nomi
orqaly murpjast gilinadi. ‘

Dasturda struktuia elementlari quyidagicha todalanadi:

Masalan: stud nomgi, stud bahof2], sted.fam .

Bu verda stud — strukiora toifosidagi o‘zgaruvehi nomi
{aralash toifa nomi}, namyr, babe[2], o — clement nomlan.

Yugorida ja’kidlab o'tilganidek, iernent toifusi lurlicha
ho'lishi mumkin. Element toifast to*g ridan to’yg A yozuy wwhida
yoki oitalarei tavsiflash bo'limida aniglanpan bo'lishi nuunlan.
'z navbalida element foifasi yozuvdan iborat ho‘lishi mumKiu.
1o holatds yozuviar oarakkab tuzslishni tashkil giladi.

Strukfura  clementlan ustida  u  aniglangan  toifadag)
i hwnotlar wstida bajarilishi mumkin bo'lgan amallarni bajarish
mumkin. o

.....

o cin yoki intializatsivalash vordamida kintish murkio, Ma-
silan: y

struet talaba

|

|

char familiva {15},
int kugs:

loat haha,

)

talaba s—{*“aAbduliavey”, 2, 3.0}

l-misol. Kitoblar haqida ma'lwunetlar benlgan. bBwe
i’ lumotlar asosida 201 7-yil yoki undan keyin nashr etilgan kito-
Blarni aniglang '




Dastuming kensol rejimidagi ko‘rinishi quyidagicha:

o
#include <iosiream. i
#include <¢onio h=
irinclude <vel b=
#pragra hdrstop

o

#pragma argsuscd
int main(mf arge, char* argvi])
{
typedet struct
{char dile [40];
char author [20],
int entry;} book:
int sum—{};
book K
book b] 10T,
int 1
for (i-1; ==5; i1-+)
{
cout<<"Kitob nomi"=<endl;
cin==b[i].title;
coutavtor'<<endl;
ein==>b[i}.author;
cout=="yili"<><gndl;
cin==h(i] entry;
i
for (i~1; 1==3; i++)
i (b[i}. em:y«-—‘_’m?) sum—sum*l
cout<="kitoblar soni="<~sum;
getchi);
retum 0]
}
i
Dastur inatni kiritib bu‘lingandan so‘ng F9 tugmast bostlad)
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v natijada quyidag dastur ko‘rinishi payda bo'ladi;

&l-ra.sm Natq}a 0yna.sl '
8.3, C++ dasturlash tilida aralash teifani qo'ilash

Aralash toifa C++ dasturlash tilida keng go‘llaniladi. Aralash
toifa clementlari har xil toifalardan tashkil topganligi sababli
(o yxatli ma'lumotlami gayta ishlashda qulay hisoblanadi, Bunga
misol qilib €1+ Builderning vizual muhitda bir ncchta dasturlarm
ho' rib chigamiz

2-misol, Talabalaming familivasi va nechinchi kursligidan
(borat bo'1gan ro’ vxat yaratilsin. Talabalar kursipga ¢arab saralash
dusturt mzilsin.

Misolni vizual muhitda dasturlash uchun 2ta Label, 2ta Fdit,
Tin BitBtn va 2ta Memo komponentalari kerak bo®ladi.

lForma darchasiga o‘rnatilagan komponentalar xususiyatbanni
H 1 jadvalda belgitaymiz.

Mayvjud komponentalar xusesivatiert  kiritilpandan  so'ng
Unsur dizayni quyidagi ko rinishga keladi;

R
.

&me Da:smr ko mmrkz ;
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8.1-jadval. Komponentalar xususisatiacing kiritish T'Forml *Forml; |
R | =37 vt ly pedet stract '
| Komponeots | Xusmivarmee Aidgs oshirdadizan jarayon | String fam,
| aray {
l Bori diomblfu:wl:qu I it kurs;} talaba:
asining halas; 107;
‘labell Caperon {Propertias) “Familiyam Xiriong” sp' \ \ mlah.a AN '
ESTCMR: L) Kirilads | ik )
ootz | Copfion (Progertien T Fogran: Kt 507 kiriaTadi g 'TCom Owner
| Memol < [ Lines 1c5 “Memol™ o'z tozalab goyilud fastcall TFOg:ﬂ'"r)FomuT ponert™
“MemoZz ~i Lines (Properties) | | Mexno2” 50" tozalab qo'yitad; : : TForm{Oswner
4 e et (Propoches} | Tt g5 Gchind tahanadl |
k2 Text (Fropernics) “Edi2” s0°2i ' chinb ashlunad, |
| BB ol (Broperties) " ["bkORY wustsiyat taalogap g
LLapton (Propertics)” (*¥omvm Kintish™ 56"z Kintitad) | e i B ick(‘TObject *Sender)
- +20Chek (vanis) | Busur it g Void__fasicall T onm - Bt Click (YO
'mmmz Kind e3) bk OK" Xisastyati enland;, |
Cuption (Properties) “Baccha talybalar fo'yxan” stz nen-1;
Kintuad;, =Edit]->Text
—— : — u|n}. fam=Edit1->Te : _
' e — —) QnClick (Bvens) Dustur mutn katiladi, _j ,.:.,;,kms~Slrl‘olnuEd!l2-"‘T="‘L
| BreBto3 | Kend (Properties) — | DROK™ xususivali taufamadi it == T ="
Guron Propertios] 171 kuss alabalaci so'ss Kisigiadi | wattac= Aot
ST Jﬂﬂ&@ﬂ‘d__!’_&wwﬁ_ R Idit2-=Texr="" ,
Bina ,M&Hmﬂmﬂ fodanadi. |
| MM%L 2 kurs talnbulari” 50"z kiriclad; i . hiect *Sender)
{ _ mm&_.__qﬂn matni kiritsladi. void _ fasteall TForm ;- BitBm2Click{TObjec
| By Caion i) " 1 bk OK™ xusisiyan tunfansdy ™ ] e
| Capnon (Propertien] | 3 toues mlahalan” s Kintilad; {inty, o
I OnClick (Fvents) Dustur mat: kinfitad, "‘" [or (I=1a==n: 1
| Bithme Kind (Properries) _OKOK” xususivati wnlanndi, | | S
Caption (Ploporues) 2 kurs eslabslari”™ o021 iritifad, Memol-=Lines-=Add(a[i] fam}. Iy
| _‘___OnCﬁdt@w_L_-Lhﬂm kiritiad:, Memol->Lines-=Add{IntToStr(ali] kurs));
iBu7 (Kind (Properties) - DkClose” xisusiyat rsniga.
| | Caption (Properti 1 Chigish™ s kirititag ’
Lo (OnChck (vm) | Close(), Kicinladi, }, )
} [ : - jecl *Sender
izayni : : ‘ TForml::BitBn3Click(TObject *$
‘ Dastur dizayni tayyor bo'laganidan SO'RE quyidagi dasiur ‘r‘"d Rstoall- LXoan )
mami kiritiladi- .
Yinclude <vc) h» it

“pragma hdrsfop Memo2->Clear();
| #iticlude "Unitl. for (i=Te2=m; i+)




(if (al1]. kurs==1} Meimo2-=Clear();
Memo2-+Lines->Add{afi] fam); : for (i=1i<=n; i++)
Memo2->Lines->Add{IntToStr(afi). kurs)):} ' {
} 3 if (ali] kurs=—4}{
1 Memao2->Lines-»Add(ali].fam);
I 3 Memo2-=Lines-=Add{IntToStr(afi].bours)):
}foid _ fastcall TForm) :: BitBtdClick(TObject *Sender) z
b
int § b
Memo2-=Clean(); A
for (- 1==n; 1) void  fasteall TFormi:BitBta7Click{ TObject *Sender)
{ {
if (afi] kurs=2)4 Close ();
Memo2-=Lines-=Add(a[1].tam): i
Meme2-=Lines-=Add(IntToStali] kurs)); i
}
¥ Dastur matni kiritib bo‘lingandan so'ng FY tugmasi bosiadi
} va natijada quyidagi dastur ko*rinishi payde bo'ladi: -
K
;'md __festeall TForml: BlthSLllck{TObjeu *Sender) 'I}v“' ﬁ%%mi:m ”% ‘g

mt 1,
Memo2->Clear();
for {(i=1.i<=n; 1++)
{

if (a[i] kairs—=3)§

Memo2-=Lines-=~Add(ali}. fam); A e A SR S
¥m2->me&2'AM(Im1'Osmali}kul's)), i 8.3-’“’". Aratw oym

: 3-misol. Abituriyenining [amniliyasi, ismi, javol varagasi va
it balfi berilgan. Olgan balli bo*vicha saralash dasturi tuzilsin, :
\{:oid _ fasteall TForm1: BitBm6Click{TOhject *Sender) 3t ;t!;;?::l i :g:?:dg:nuglglﬁsx;;? ;ﬂ;glk«::ilazlbcl. Shini
ks Forma darchasiga o'rnaiilgan komponentalar xusasivadaring

guyidagicha belgilaymiz:
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Dastur dizayni layyor bo’lganidun so‘ng quyidayi dastor

8.2 -jadval. Komponentalar xususiyatiarini Kiritish E matni Kiritiladi;
i
[ Komponentn Xnzusiyat nomi Avalgs oxhirAndigan jarayon #include <vel v
i la0ani (Cbject Tispexctor #pragma hdrstop
3 darchasining holati) | #inclode "Unitl h"
| Forml Caption (Properties) “Ah:tummt s0'a bmhilads. " P
Labell Captron (Properties) “Abmmvuu farmibyns: 50°20 re i s
e saritiladi | #pragma package(smart init)
I_LTbcD  Caption (Properties) | “Abituriyeni smi” sa'7i fipragma resource "* . dfm”
oo ST = k;mmob L ] TForm! *Form1;
A Caplion (Properticsy | "Javob varagea™ s0°zi kirigladi ¥ { stuct
Labeld Caption (Pruperhes) | *Tof plagen hulli™ 50°7i Kigiuladi. ‘)gwfl 2 Z::‘
{ Bdanl v Text (Properhes) “Edat]” xa°zi o*chicib tashlanads. | { m‘ng 3
TEdi Text{Propertics) | "Edi2" sa'7i o"chicib tashisaads. String 15m,
Fetd leaxt {Progertics) “Tdt3™ 30°21 o chirsh cashisnads String jav;
Cdwd Text (Propovties) “Editd” g0’ zi o chiarib Lashiunad: int ball;} abuturent
5 SNy | Lincs {Propesties) “Memol” sutzim a-chirib abuturent ab (10
- | S tashlavmiz, iy s int i
BilBinl | Kind (Propectie) | "bhOK” susamynt trolaadi it iJ,m; abutureat k; jpt 1
 Caption {Propertics) | “Yozuvni kuritish” 50°2i kisitiladi | it _ S
| OnChick (Tyveats) Dastur metni kisitiad; fasteall TForm1:TForm1(TComponent® Owner)
| BitBu2  Kind (Properties : “PROK” sususivab tanlanudy, ' T IFonm{OQwner)
Captioa (Propertics) | "Saralash” sa'z kinsitadi i {
OnChck (Events) Dustur mat Xicitilads., 1
ithmA Ksnid (Propenics) “blkIgnore™ xususiyali tanlasuds. | o
I | Coption (Prope Lies} “Dastur xasr” so'a kintludh. i RTT - ‘Ohiect *Sender
i OnClick (Events} Closey kinibladi _J \{-md __fastcall TForm1;-BitBtalClick(TObj )
Mavjud  komponentalar xususivadari kintilgandan  so'ng n=ntl; 2
dastur dizayni quyidagi ko*rinishga keladi. ab(n].feo~bulitt -~ Text,
ab[n].ism=Edit2-=Texl;
BT A e : , ab[n].jav=Edit3->ext;
3 Pt R ab[n). brlll—qwfolnt(hd)t‘i-‘Te\'ﬂ
o sk PR Editl~=Tex1=""

i Edia-'-"'l'cxt*"" .
hemdik : Y o, Ediﬁ-ﬁ-""l’cxt‘ e ;

5§t ool T = ~ Edild->Texr="" ;

i

&4—msm. Dastir ko vinishi
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‘ i -

| void __[asteall TForm |- BitBm2Click{ TObject *Sendler)
{

Memo |-=Clean();

' for (i=Lt=m-T; 11+ )

for (j—i+1 g=—m;j+*)

{
il‘{ “(abft]. ball=abfj}.bafl}

k=abli]:
ab[i]-ub[j}
abfj}k;
H
t
for (i=1;1==n, i++)
{
Memuo |->[ings-* =AG(IToSirh) + 7 " 1 abfi].fam = " " ~
abﬁ]}lsm + 7 "1 abjiljav+" 7+ ItT. oStr(ahfl] ball)):
i
i
t-oid _fasteall TForm - BitBm3Click{TObjev| *Sender?
i
Close ();
j i

Dasmr matm kiritib bo‘lingandan so'ng F9 tugmasi bosiladi
va natijada quyidagt dastur ko‘nimishi paydo bo‘ladi:

e e o My

s — - —

B, Soresmm, Vntw oynasi

62

|

d-misob. Talabalar hagida quyidagi ma’lumotlar berilgan:
farnilivast, ismi, axborot xnologiyalary, fiziky, matematika fan-
idan to*plagan ballan

Talabalaming ta‘plagan ballari asosida a’lochi talabalamu
saralash dasturi uzidsm.

Misolni vizual mulufda dasturlash uchun 51a Label. Z2ta
stringGnd, 4ta BB va ta Bdit komponentalari kerak bo’ladt.

Forma darchasiga o°rnatilgan lmmponcntalar xususiyatiarini
1 3-judvalda belgilaymiz,

Mavjwd komponcntular xu-umynﬂm Kiritilpandan  so'ng
dastur dizayni quyidagi ko*rinishga keladi:

. .
DR PUETRE EA ;
:

'

' H

“tehivblaae

.

8.6-msm. Da.mcr !co nmsh!

7 3-jadval, Komponentalar xususivatiarini kiritish

Kompooaa L Xususint nomi | Amalga oshivitadican jarayon |
none (Objeet Inspecior i
davehosining holati}
[Forml Caption {Propetties) | “Talaba” 50’ kinhlads,
| OnCreate (Fvenis) Damu watni firitslach
OnCloseuery It et natet Kisigsladi,
o |{Evcots) b
I ubel] Caption (Properies) “Tamlnani linit” su‘el kigitiladi.
| 4I>cl? Caption (Properties) “Tamanima kst sa 2 Lmnhdl
label3 Cupbion (Propertics) "Axborot texnolngivalan” so'zi
: | kintlad
Labeld Caphan (Properties) Mawmka 50'2i iriv)adi.
Label | Caption (Propertics) “Fizka" so 2 kit hlau.h
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i int axborot; ‘
[Béitl " |TextfPropertios) | "Bdit]” s0'a o chuib tasbianady | 8 int mat; 2T
| hafilZ Text {Proparties) “Edil2” 50z o'chmbsshiarenh | 8 int fiz: Ytalaba ; . 5 '
. Ldie3 Texi {Properties) “Edtl” 5o’z o'chih msblasadi, | ‘ talswha #f30] ; ‘3
i Bdita Text (Progertics) | “Edid” soz.ochmb mshlamd: - SR WL <8
bdil® Text (Proportics) CEAIS” 0’z o'chinib tashlamadi Y nt 13, :
hitidm Fiud (Progeeiss) 1 “bROK” aususivat akanal . i
Cagtion {Propetties] | “Yocuvm kint" so'z kirtiladi. L fastcali T.Forml :TF orml(TLommnenr* Ohwener)
COnClick (Evenis) Dssiur nuc kirioladi } . TFornCnvmer)
BitBm2 - Kind (Propertres} BROK” xususiveti tanlaiadi. 3 {
 Caption {Propertics) i“Bamba talabnlas™ a0 ukun.hd- | { Y
OuClick (Eveuts) - Dastur mata Kiritiladi. ‘ &
titAmn3 Kendd [ Pinpectes) “MOK xuswnyvats malinad). Dt :
Cnpiom {Propertes ) | A Tach miahaine® | sozi| vaid __ fasicall TFore [T ormCreate{ TObject *Sender)
 karatitaud E = ! )
Onlhek {Evenis) Daswr wouery footidngs. " StrinpCiid1--Cels[07][0]-" Familiva™;
EitBund KIJK' {P:o;g_ws) “hkClose” :gqsugij'nzi ranbanads. v ’%tnng(‘mdl-?Cellg [‘ ][0],_ *Tstn™-
t Capmn_@:opggm] "Chigish™ z0°2i kirifuladi. ‘ FUNE ST ol e [ (] : ]
’ (mClick (Bvenids) Clare(), kirigringh "' bqudl_}“"c”b{‘e]mj Mirtemattka™ " ’
“StrinaGridt TiodCols (Propores) | 0 sonins bacitaouiz, ““_‘j StringGrid 1 -~Cells| Af{D]="Axborot texnalogiyvalari®;
ToxedRows (Properties) | | sonim kicitaoiz. A StrinpGrid1 =Cells|41[0]="Tizka";
_leCount I:?IOPCRWSJ } somm hmanuz " St‘nnandQ-“{‘ /g"\[O] [Q]—~" i ami]i}ra"; ‘
v NRowCourt (Mropeckies] | $ somns kntsmiz L 3 > StringGrid2-2={3clls[l][ﬂ]"'"lsm"; :
(oo (ommatmns | M SumGadoCabz0p Nanaika”, |
| | ColCownt (Progerties) 5 somisi kiritamic . StengGrid2-~Cells[3][0]-" Axborot fexnologiyalarn™; ;
i RowCounl (Pinpeiiies) | 'S Sottni kaitamiy, ] SngGﬂdZ-:(;C115[4][f}J”"FIZIRI_l" p!
1astur duaym layyar bo‘lgmndan so‘ng quyidagl dastur ! : g.~‘1
matni kirilifadi: ; ik
g vord _ [asteal] TRyl BiiBin 1CHekS 'Object “Sender) 3
rinclude <vel.hx R - i ! 8
i pragmachdrstop 1 n=pt1; T
amelude “Unmit 1 h" ; r B a|nj fam=Editl-="l'exr. :
i 4 alnj.isa=Edit2-=Text; - ;
7 prapma pack_aa_c{sman it} . a[n].axbarel=SuTolni(Editd-= Fext); 5 |
#pragma resource " dfin" 4 : afn]omal - StTolm{Fditd-= 1 ext) |
TForm| *Forml, . a[n] fir-Strl ol Fdits-= Foxt); 1
typedef struel £ . Edit] -~ Text=""
String ﬁm; Fadiid-=Text " ; 1
String ism. 1

IS
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F‘dits_:,'rext..._,ll " =
Editd-=Text=""
Edit5<Text="" |

;
At
void __ fasteall 'VForm]::BitBm2Click{TObject *Sender)
{ |
7
for (i=1;i==n; i+4)
{ .

SuingGrid1-=Cells[j][i}=afi]. fam;

StringGnid 1-=Cells[j+1][1}=ali].ism;

StringGrid 1-=Cells[j+2]{i|=IntToStr(a|i}.axboror),
StringGrid 1->Cells|j+3 {i]=IntToStr{a]i]. mat);
StringGrid 1-=>Cells[j t4][i]=TmToStr(afi]. fiz);

}

}
i

void _ fastcall TForm1: BilBm3Click(TObject *Sender)
£
j0;
for (i=1;i< m; i+=)
if {ali]. axborot=85 && afi].mat=85 && a[i].fiz>85)

StringGrid2-=Cells[j][i}F=afi]. fam;
StringGrid2-=Cells[j+1][i]-afi].ism;
StringGrid2->Cells[j+2][i]=InfToSutali].axborot);
StringGrid2->Cells[j+3][i]~IntToStr{afi]. mat);
StringGrid2-=Cells[j+4][i]~InfToStr(a{i] fiz);

} A
}

i

void __ fastcall TForm L RBitlBmdClickd TObject *Sender)
{
Close();
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'

‘void_faslcall TForml: FormCloseQuery (1'Object *Sender,
bool &CanCloye)

|

ifiMessageD g(“Dasnardan chigasmi”, mitToformeation, Ths-
pDigButtons() ~“mbYes <<mbNo,0)—mr¥es)

{

CanClosc—true;

H

clse

CanClose~ alse;

i

b

I

Dastur matni kiritib bo‘lingandan so‘ng T'9 tugmasi bosiladi
va natijada quyidagi dastur ko®rinishi paydo botadi:

cemenam aet
N
ey e em e R )
Wire yolp
L

8. 7-rasm, Natiju oynasi

R N

Takroriash uchun savollar

1. Ma lumotlarning struktura torfasidan dasturda fovdalanish
saruriyati nimadan kelib chiqadi?

2 Aralash toifani dasturda tavsiflash usullan ganday?

3 Struktury elementi, uning toifasi ganday ba'lishi mumkin?

4. Strulctura clemendi ustida bajariladigan amallar?

S.Aralash roifadagi ma‘lumotlarni kiritish ganday amalga
oshiriladi?
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Test savollari

L. C1+ da struktura deh — '
a) twli toifadagi ma’tumotlaming cheklangan to’plamiga ay
tiladi 3

b) fimksiyalami o'z ichiga oluvchi bir xil nomlangan

ma’lumotlar
¢} nomlangan. bir turdagi ma'lumor elementlari ketma-
ketligidir
) furmada o*matilgan komponenia xususiyatlarini bashgarn-
di
2, Struktura tavsifi qaysi xizmatchi so'z bilan boshlanadi?
a) typedef struct
b) void fasteall
c¢) include ~<fstream:=
d) Typel structurs
3. Aralash toifada necha xil turdagi toifalami e’lon yilish
mumn?
a) tagat bir turdagi tonfafami
b} har xil wirdagi torfalarni
¢) ka'p o'lchovli massiviarni
d) faqat int va float toifalami
4. Struktura toifasi (aralash toifa) qaysi qatorda to'g'ni
ko'rsatilgan?
a) {float re:float im; } Complex.Complex al 100];
b) typedef struct {float re;float im;} Complex;
¢) structure { float re; float im;} talaba;
d) talaba {float re;foat im;} fypedef struet;
5. struct {String fam;mt z; ) talaba ; nitnam bildiradi?
f) Fumksiyam (ko‘p o'zgaruvchili)
b) Massivii (ko*p o*chamli)
¢) Struktura (aralash toifani)
d} Protsedurani (tataba nomli)

IX BOB. C++ DA FUNKSIYA VA PROTSEDURALAR.
STRUKTURALI DASTURLASH USULLARINTI C++ DA
QO'LLASH

Tayanch so‘zlar: jism-dasiuriar, lokal o sgaruvehilar. global
o 'zgaruvchilar, funksivalar, standart funksivalar, funksiya toifasi,
qism dasturge murojaat, funksiya nomi, rasmiy va hugigy para-
metrfar.

9.1. C++ tilkla funksivalar va slardan foydalanish

Amaliyolda shunday masalalar ham uwchmydiki, ulami
yechish jarayonida birgina funksiyani hisoblash emas, balki bir
nechta amaHar ketma-ketligini o'zgaruvehi kattalikming  turi
«lymatlarida bir necha marolaba takrorlashga to*g'ri kelad,

Bunday masalalarni kompyuterda yechish dasturini ixcham-
lnshtirish magsadida takrorlanayotgan buyruglarni dasturda bir
maretaba yozib, kerak bo‘lganda unga istalgancha murojaat gilish
mumkin,

Dasturning twrli joyidan murojaat qilimshr natijasida ko*p
marotaba bejarilishi mumkin bo‘lpan operatorlaming o°plami
“protsedura” {qism dastur), protsedura joylashean dastur “asosiy
tastur™ deb yuritiladi.

C++ tilida gism dasturlarni ikki xil ko‘rinishda tashkil gilish
mumbkin: protsedura va funksiya ko‘rinishida. Bu ko'rinishdagi
(ism dasturfar asosiy dastur tarkibida joylashgan bo’lib, ular ham
0'z sarlavhasiga va tarkibiga (operatorlar to’ plamiga) ega boladi

Fumksiva — bu mantigan to‘gri tugatilgan dasturiy qismdir.
Ular yordamida katta va murakkab hisoblashlami gqayta-qayta
vozish mashaqqatidan qutilinadi - va dastur bajarilishi  yengtl-
lnshade. Uni bir mana tashkil etib, vozib go'yiladi va unga
dosturning stalgan  yeridan muwrojaai qilish mumkin  bu‘ladi.
{unksivani tashkil qilishda funksiyaning toifasi, uning nom va
tushkil etuvchi paramctrian hagida axborot keltinladi. Bu pam-
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metrlar rasmiy parametrdar deb  yurititadi, wWarming  qiymat
fimksiyaga muorojaat gifish vaglida aniglanadi. '
Funksiva umumiy ko'rinishda quvidagicha yoziladi:
funksiya toifasi funksiya nomi (rasmiy parametrlar)

funksiya lanasi;
)

Funksiva nomi ixtivoriv lotincha so‘z bo'lishi mumkin,
rasmiy parametrlar — ixtivoriy o' zganavchilardir.

Funksiyapa murojaal gilishdan oldin  rasmiy  parametrar
o‘rniga keladigan haqiqiy paramefrdar aniglanishi lozim. Unga
murojaat gilish quyidagicha bo'ladi:

o‘zgamychi = funksiva nomi (naqiqiy parametrtar).

Rasmiy va haqiqiy parametrlar sonl, nlarning toifasi va kelish
tartibi, nibatta, ‘bir-biriga mos bo'lishi lozim. Rasmiy va haqiqiy
parametrigr nomlart bir xil bo‘lishi tnumkin. Funk\wam bosh
funksiva ichida ¢'lon qilinganida haqigiy paramectrlar nomlaring
ko'rsatmasdan, fagat ulaming toifalanini keltinsh ham mumkin,
masalart.  {loal max (float, floar).

Asosiy dasturda ham funksiyada ishiatish mumkin bo’lgan
o‘zgaruvchilar  global  o'zgaruvchilar  deyiladi.  Global
o‘zgaruvchilar asosiy dasturda e’lon gilinishi shart Fagat funksi-
vaning icluda ishiatish mumkin bo‘igan o zgaruvelniarga lokal
o‘zgaruvchilar-dcyiladt. Ular funksiyada e'lon qilinady.

Funksiyalar main () funksivasidan avval ham, keyin ham
aniglanishi mumkin, Apar bosh funksivadan avval aniglangan
bo'lsa, umi maits () funksivasi ichida alohida e’lon gilish shart
cmas, agar bush funksivadan keyin keladipan bo'lsa, uni main ()
funksiyasi ichida, albatta, c'fon qilish keruk. Masalan quvidag
dasturda “fuak™ nomli funkstya main bosh funksiyasidan kcyin
¢’lon gilingan va aniglangan:

#include <vel h=>

Zpragma hdrston

include <math h=

# include <iostream h-
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# inchde =conio.h=
i -
i‘pragma argsused
it main{int arge, char® argvl])
[ intk, n, funk (int n);
¢in ==n,
k=funk(n);
cout <= "k="<<k<wendl;
getch( ); "

! .
it funk(inta) ¢ fonksiyani aniglash
{inte;
e= I+sinaHcos(a):
retum ¢ /4 funksivaga natijan: qavtansh
|
Yugorida keltirilgan funksiva tanasini quyidagicha ham
yozish mumkin; .
int funk(int a)
( ,
return 1-sin(ay-cos(a);
|

Funksiya bosh funksiyadan oldin e’lon qilinsa, dastur
(uyidagi ko rinishda }ozr.hsln mumkin:
i
tinclude =vel h>
W pragma hdrstop
Yinclude <math.h=
M include <iostream. h=
# include <canio h=
£
I'pragma argsused
int funk (int a)
{
return 1-sindaytcos(a);
!
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il main(int arpe, char® argvl])
sk, ng

¢in=n;

K=tunking,

cout =% Tk="<kermendl

petch( ). retarn ¢

}

I -

Demak, funksivalarga mwrojaat qlish jamyonida amailar
quytdagi tarithds hajanladi.

1. Funksiva bajartlavatganda msmiy parsmeithar selum xofi-
radan jov ajratiladi, va'ni ular funksiyamng whii pammetrlanga
avlantiritadi. Bunda parametr toifasy o‘zgartiriladi: floar toifasi
double wifisipe, char va shortint toifalari Wit ifasiga aviantiti-
ladi.

2. Haqeqiy parameirlar qiymallan heritadi voki hisoblanadi

3 Magiqiy parametrdar rasmuy pasaoetidar uchon airatilgan
xotira gismiga yoziladi.

4 Funksiva tanasi ichlki parametriar vordamida bajwiladi va
qiymat gaylarish joviga yuboriladi.

S.Funksiyadan chigishda rasmuiy pamnmtﬂar uchun imtilean
xofiree ¢pismi bosharladi.

1-tasel, Tkkils ixtiyorty sonlar ichidan Lm-;uu lrsprs'h wehun
funksiva tashkil gilinsin,

Dasturning konsol rejimidagi ko rinishi (|lmdaglcha
}' ......

Hnchude <velhs

fpragma hdrstop

dinclude <math.lv>

# include <jostreatn s

# include <-comia b

i nmgma argsuscd

il main{int arec. char® argv| |}
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|

float x-20. b -40, ¢, max(floal x, float y);
c= m:u( x. b}
cout = e="we e i,

s,ctch( %,
h
Moar max(float x. Qoat ¥)

1
if (x=vy) retunx;
else  retum y;
retve O

i
,;I
Drastur matnd kintth a‘logadan se'ng T tugmast bossladt
vie natiada quyidegi dastur ko®rinishi pavdo boladi: *

e : S
9 l-msm \'ml]a oymm‘

Ushbu misobda max funksiyasini £’lon gilishda rasmiy para-
metrlar ko rsatiimagan, funksiva tanasida 2a retum epemmtoni ish-
Il eain.

4.2 Procedursiar va alrrni sshkil elish

Ba’zi masalalarda funksiva bilan ishlsgania fimksiva tanasi
iclida hagiqiy parametilar givimatlarini o'zgartinsh zarunyat
tug ilach, ya'ni nafya bir emas, balki bir hechta bo'lishi kerak
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bo'ladi. Bunday jarayonni protsedura ko‘rinishidagi funksivalar

yordamida amalga oshirish maqsadga muvofiq Funksivani 9 1-jadval. Komponentglar xususiyatlarini Kiritish

aniqlashlirishda rasmiy param:lﬂar bilan bir satrda natijalar g . —
nomlari ham ko rsatitach, Shuning uchun protseduralar bilan ish- “‘”“""‘;""“ Xususiyat somd Amiiga apleirilydigan jarayon
laganda funksiya torfasimi bo'sh {void) deb olish magsadga mu- e ‘Objma:??;mg'm”
vofiqdir, return operatonni ishiatmasa ham bo‘ladi. Vormi Caption (Propertiss) “Funksiya va progeducalsr brian |
Misol sifatida quyidagi dastur kodini keltirish mumkin; ishlash™ sa'zi kiritilads, _ |
double FSum(double X 1. double X2, int A}, Tk FormCloseQuery (Events) l::tnux aasbai li:ililz% e '
: s s vy, ubull Cuphon (Properbiesi “Natija” so‘zi kirititads.
V"Tg ffl’f"“‘_(:_“-"s‘““g S Wbl | Kind {Propertics) “BROK” xususivat bodansdi.
VOULE ANDIAL S ! Caption (Propertics) “Flementiar _som_ va  o-cla
void SPrimt(AnsiSring §) t urifmetigmi  topish”  s0'zi
{ ]  Santiludy,
if (51 =*") . iOnClick (Bvems) | Dastur matn Jannhih
showMess 3% Il .Kmd(hoperuas) | "PKOK" xususiyati tanlanich
?ho“ age(S), - Caption (Propetties) “Elementlar somi va o'ma
8 O A
~ Dasturdashda go‘llashga qulay bo'lib, iming nomiga murojaat i :ﬁmhd._lm : “’I”-" il
elishning oz vetarli, Masalan: OnClick (Events) ‘Dastur mawni kintitadi. =
voul showmes() { thilsnd Kind {Propertics} “BROK"™ xususiyati tanlanadi. -
; < iv TRk "y Caption {Propertics) “Flementlor  soni  va 0118
' Showhessage(“Funksiya va proseduralacni qo™Hash™); ifmicani. toplsh™ * s'd
kiriteladi.
vmd __fasteall TFormt: Buunnl("hck(TOchct °Sender] ~ [OuoClick (Evens) D';;:,,,'nm. koladi |
{showmes; . Mitldna Kind (Propertics) | “bkClose” xususiyati tenlaisdi, .
} ; Caption (Propecties) “Chigish” 50'zi kinnladi ;
e ' ) OnClick (Evems) | Close(), kirtiladh. ]

2-misol. “Tisobla” nomli qism dastur varatilsin. Qism dastur
yordamida benigan sonlami amqlash va o'ria arifietiging
hisoblash dasturi tuzilsin. Dastur vizual mubitda amalga
oshirilsin.

WMisolsi vizusl muhilda dasturlash uchun ita Label, 41a BitBh
komponentalan kerak bo'ladi.

Mavjud kKomponentalar xususivatlari  kintifgandan  so‘ng
distur dizayni quyidagi ko®rinishga keladi:

Forma darchasiga o°rnarilgan komponemalar xusustvatlarin ’ﬁ*‘,‘,.,t,‘;*;;;.;g;:;, “'g; St g
quyidapicha belgilaymiz: oo e s v e
L Iasd el s s s vk ‘é P
(3 SRS SRS u,

J"b.} :
e

. b\huﬁbrlk%vm&. (PP A TS N e ,..‘.:
9 2-rasw Dastur ko ‘invicki
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. )

Das!ur dnmym tayyor bo Igamdan so'ng quyidagi dastur

matmi kmaladz ' (’.‘anCIosrfa.lsc; ?
o‘ ;! - ? : ,

Ninclude =wel i
i pragina hdistop
Hinclude "UInitt h"
l.'

void __Fasteall TFomm ] BitBin 1 Click(TObject *Sender)
{

Hisobla {("natya: ",5,4,2.3.54),

i

N ; .
void _ lastealt TFarm1: BitBn2Click{TObject “Scnder)
!

#pragma paokagc(smm init)

w#pragma resource " .dim”

TForm) *Tonnl .

voul Hisabla{AnsiSinag mess, it N, ) -

{ n o

double A =0, ?hsobla ("natya: ".6.4,2,3,5.4,10);

va_list ap, :
bl void __ fastcall TForm i BiB3Click(TObject *Sender)

for{int i~ 0; 1< N; i++)

A I=va arg{ap,nt); .

Torm | -=Label1->Caption = mess + "N = " =[nfToSt(N) - *.
arigchn - " + FlowTo Slr(A-'N}r. ,

i
Hisobla ("natija; ".8,4,2.3.5 4.8.11,12);

e void _fasteall TRorm ;- RitBtnd Clek(TObject 7Sender)
' R ;

) o

__fasteal]l Thorm1: 1 Form 1 TComponent® Owner) ?los'O( b8

‘"

S .

: TEam(Owmer)
; -

1

r

i

vord _ fasteal]l TFormd:: FormCloseQuenyd ' Objoct ©Sender.
haol & CanClose)

Dastir maini kiritsh bo‘lingandan so‘ng T9 tuamasi bositadi
Vit nattpads quyidlag dastur ko‘ﬁnish_i paydo hotladi:
;: 'W%—S

ﬂ’?&\;k = “\\ e ?‘{; *' SR
e A S \)—(\z"
ES LS S nge‘f i Syan a""{

I sk an chE e s
w" "\;w

=~_m'-3'h TR (e t'a’

'V

{ LA ST
ifMessugeDigd " Dasturdan chigasmi®, mtlnformation, TMs-
2Dl gButions{ ) <=mbYes <<mbNo 0y -~ Yes)

2 3T Deadraiade T w ‘ao)
{CﬂTI(,«lOSC“Tu@, g%‘ avrm‘:i-ww«’”,}:vp, % %t“*
T \ . o 5 "
qi.ls'eJI B ""‘ EAASR ; fi- 5
J 9.:-m.sm -Vatya oym!

N S - 17

mmxah:mxm._w-, S e b RN e
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9.3 Funksiyalarda massiviarai ishiatish

Funksiyatarning rasmiy paramctrlari sifatida massivlarni ham
ishlatish mumkin. Bunda massiv toifasi, nomi va [ ] qavslar beri-
ladi. Bundan tashqari massiv o‘lchami ham ko* N\tzhshl mumkin,
Musalar:

void mas(int af]. it n);

Dasturda esa, funksiya chaqirilganda, massivning fagat ismi
beriladi xolos, | ] qavslammg keragi yo'q:

Integralni Simpson usuh bilan ln:»oblang

A:Max {a, b, i = 1220 g€ [1=100] . A(20)

B: Max {h:}ie 1‘?20;”56 [1=50], B(20)

A va B massiv a'zolarining eng katta qivinati qism-da‘;lur
yordamida hisoblansin,

Misolni wizual mwuhitda dasturtash uchun 14ta Label, 2fa

mlnum—o .

s e [lutton, 2ta SwingGrid va Ha image kompoenentalari kerak bo'ladi.
wt Arst{6Y9), second[6]{9]; third[6){9]: Forma darchasiga o‘rmatilgan kompanentalar aususiyatlaring
“'°‘d Mass{int zero[S]{7]) 0 2-jadvalda belgitaymiz,

2 S e Mavjud komponentalar  xususiyalian  kiritilgandan  so®ng
r‘;‘:)(:('::'ggg \;‘fb';"_l} dustur dizayni quyidagi ko‘finishﬁa keladi:
zeroli]il-num; moer e :
num! 1
'

Funksiyaga murojaal quyidagicha amalyga oshiriiadi: g.m 20
})’i (%{ "/‘ ol EA

;ond fasteall TForm1:: Button1Clicki TObject *Sender) et .».N m N;;.m ST
Mass(ﬁrst) *—% SED PRtk t’”& t‘?'-'i“'«' Lo FOB R fES ot G AR ,:G:-’ :
Mass(second); SR &?‘%’;}i
Mass{third); L ;‘) ‘S‘:@?’w "(; ; 1 “1- ﬂ;‘ ‘:v;
| 9 -_"ji;. Y i} t{?ﬁé«%ﬁﬁ-‘ﬁ,g T "..'

Funksiyaga massiviami uzatganimizda, massivdagi clcmznt- P 94—msm Dasllu‘ka nmslu

lar sonini berish muammolardan biridir. Bu holda ophmal vanant-
lardan hiri by massiv kattaligint qo*shimeha rasmiy parametr or-
qali funksiyada ¢’lon qilishdir,

3-misol. Quyidagi funksivani hisoblang:

Fawrr 2 g

Dasuu dizayri layym bo‘lganidan song quyidagi dastur
mutni Kiritiladi:

| 25 u:: 1A e finclude <iostream. h=
» ninclude <math b
Bu yerda T=2x*;(1=2x*) finclude <stdio.h>
X: X+ 2% + 4 = 0 tenglamani |1; 2] orligda -1~ xatolik Ninchwde <vel b=
bilan tageibiy ildizi iteratsiva usuli bilan Lopilsin, spragma hdrstop

dinclude "Unitl.h"
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9.2-jadval. Komponentalar xususiyvatlaring kiritish int &_ning_qiymati(int 2]20))

v
- Komponentn Xuspsivat nomi Amalga oshkeBadigan jarnyon . 01 MAX]
nomi . (Object Inspretor dar- - max-alt
thasining hotati) Te=e ! for(int i=1; P20 BHE)
Form| | Capliun (Propertiss) :'::i':;?ﬁ va peotscduta’’ o2 iflali} -max) max-al1);
Tabell Cuphion (Properhes) ~A ming qiymati” so' 2 kictlad,_| retum max,
Label? Captwm (Propestses) = mug ggmab 00’2t Kirstibcls, ‘»
Labcd> [ Caption (Properties) 2 anymu sa'zi kinulad, | o
Labeld Caption { Propeises) “Lahel 4 sa mqoluda i | floal \( mna qwmah()
| Labcl Captron (Properties) “TLabel ¢ 6"‘ 80°2i qoladl
Labcd7 —E Caption {Propenies) ‘B mg_g Qiynsn”™ so'e !.mulud; {
Labels | Cuption (Propertios) | "X niy giyenab™ sz Inritladi_| float y.y0=1:
Labu® ¢ aption {Properties) “Labef 9" 50’7 goladi. — b (23 -("v'f)* Dray2;
Label10 Caption {Propertics) “Label 10" 50'2i yoladi. ﬁfabs()'-\'O}'O 0004)
TLabelll | Caption (Propertics} “Punksiyaning  giyman® %07l
.
| | Kirititndi. Bty
‘Labell2 | Caption (Propertics) “Label 12" so°zi qoladh. M Oy
bl i3 Caption t Properliss) i so'm konladi, Y (y0ryOrN2,
i Lubel14 Caphion (Properties) “h[s]=" so'zikiritiladi. |
BifBm i Kind {Properties) “bkOK" xususiyati taslanadi. return 1.5;
Cnpton (Propertes) “lizoblnsh"” 5021 kiritiladi } AR
| OnClick (Events) Dastur natni kiritiladi. I Hem
SuingGrid! | FixedCols (Pmpuum] O softio: kemitomiz, ‘ float §_ning_giymati();
 FixedRows 1 somint kiriaamiz, { float )’_ning_qiymati()
ColCount {Propenies) [ 20 300 kicitsrniz, N {
RowCaount (Propectes) 1 socmi kantimiz. ﬂO‘it 1,
Strmplinid2 | FixedCols (Propemwes) 0 sonmi kiritamiz. |_2*pow\)( mn&_ql\'l'“fmo-‘-)
FixediRows {Properdes) 0 sonm Jocitamiz, relurm &
: ¢ ColCount {Properties ) 20 sonini kintzpnz :
__i RowCount (Properties) | ¢ gonini kiritamiz e

fiz

#pragma package{smarl_init)

rpragma resource "*. dfm”
Trorm] *Foml;
int A ning qivmati(ing );

float C mng_qwmam}
ﬂuatC nipg giymati()

ﬂoal =0 nb,h;
a=1.5:




b 0.6;
h=(a-b)16,
tor(int 1051216 [++)

i

ce=(bth¥syaipow{X ping_givman{},2) 1),
b-bh;

}

remurn ¢,

¥

.fl.'

__fasteall TForm:-1Formi(TComponent® Owner)
: TForm(Owner)

{

H
l:"
void __ fasteall TForml::BitBimn | Click{ 1'Object *Sender)
{ float x;

int af 240], b[20};

Ior(int 1=0; 120, i—+)

{

aliFrandom{ 100);

StringGaid 1 ->CelisfilfO}-ali};

b{i]-random( S0);

SiringGnd2-=Cells[i}[0)=b{i];

} b

Labeld<=Caption—FloatToSie(A_ning qiymali(s));
Label9-=Caption- FloatToSir{4_ning qiymali(b));
[abel5->Caption=FloatToSin'I'_ning qivmati(});
Labet1 0-~Caption=FloatToStn( X ning_qiymati());
Labels-=Caption=FloutToStnC aing_qivmati());
O ¥osqrttA ning qiymati(ay® X _ning_giymati{}*T_ning_giymar
l{)_*'l'__mng Qiymai(H1,3)°3in(T_ming_qivmati()F{A_ning_qiym
ali(b)*powi(2.7,X_ming giymali (J* C ning qivemali(})):
Label 1 2-=Caption=Tloat | oStr{y }:
H
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Dastur matni Kiritib bo'hngandan so‘ng 9 tggnmsi basiladi
va natitada quyidagi dastur ko'nmishi paydo bo'ladi:

e A SR A S PR
P v Wl a"\-?_.._. A o
AR A
R Wa"" e S
» J"\z-,.?ﬁ"!"w‘t,_., :;
'-‘.Q.-~l-- ---oon. voAl) ;
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9.5-rasm Nualija qrn‘a:e[

Takrorlash ucbun savellar

1. C4+ tilida qism-dastur tushunchasi va ulardan foydalamsh,
2. Funksiyaning dasturdags o‘rni.

3 Funksiyalarga qanday muorojaal gilinadi?

4. Haqiqiy parameirlar va ulardan fovdatanish.

3, Funksiya va uming xususiyatian.

Test savollari

1. C-= tilida funksiya bu -

a) komponentalarni o'z ichida sagiovehi qismi

b) dasturning bosh gism hisoblanadi

¢} maternatik funksiyalarni 0°2 ichiga olgan gismi
d} mantiqan to*gri tugatilgan dasturiy qsmili

2. Fupksiva to‘g'ri ko'rsatilgan qatorm tanglang.
a) Function (float, int, char, string);

b) Moat max{float , Noat ),

) ¢) Mux int {matm);
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X BOB. C++ DASTURLASH TIZIMIDA
MA'LUMOTLARNING FAYLLI VA MUROJAAT TOIFASI

d) Funktion max{int), ‘
3 lfunk;iya bir marta tashkil etib yozib go‘yiladi va unga
dasturning istalgan yeridan murojast qilish mumkin bo*ladi,

Murojaat gilish ganday amalga oshiriladi, Tayanch so'dar: faw, fayl mr'f&yi, Syl koryatkichi, fayl ele-

#) funksivaning toifasi of ali menty, dingmik xotira, matnli jayllar, binar fayliar, stendart
b) soxta paramctrlari orgali oqundar, kirdish-chigarish ogimiari, murvyaat wife, ko'rsatkick
¢) funksiyaning nomi orqali funksivaieri.

d) hagiqiy parametdan orgali

4. Funkmyanmg qanday parametrian mavjud bis*budi? 10.1. Ma’lumoﬂarﬁiug faylli toifss

a} Software va hardware

b) Rasmiy va hagigiy Shy vagtgacha biz C:! dastuny tilida kattaliklarning bir
¢) Max int (matn); nechta toifalan bilan lanishdik. Bular skalyar, oddiy va murakkab
d) Nomi va toitasi - tarkiblashgan toifalardir. Bu toifadagi ma’lunotlar yordamida

masalalarni vechishda boshlang’ich ma’lumetlar klavianradan

a) abe int [2]; operativ xotiraga kivitiladi va natija ckranga chigaritadi. Uardan

b) typedef struct matsix(int a[11], int n); , hoshqga dasterlarda foydalanib bo‘lmaydi, chunki ular tizimidan

c)amt [2)[3]: chigilgandan so‘ng hech gayerda saglanmaydi, bundan tashqari

d) void mas(int a[4], int n); ular oldindan aniglangan migdordagi chekli elementlardan iborat
bo'ladi. Juda ko'p tadbiqiy masalalar esa berilganlarni doimiy
ravishda saglab turishni talab qiladi, Masalan: muassasa Xodimiari
aqidagi ma'lumotlari doimiv ravishda saglab turish zarur, Bu

l ma’lumotlarni xotirsda saglash uchun C++ tilida ma’lumotlarning
laylli toifasi belgilangan. Fayl toifasi alohida o‘rin epallaydi. Fayl
loifasi bilan ishlashda ma’fum tushunchalami o*zlashirish talab
qilinady,

Favl — ma'lumotlarmi saglab qo‘yish uchun tashq xotiraning

! nomlangan qismy. Bunday faybar fizik fayllar deyiladi.

: Yana bir muhim tushunchalardan biri Tayl ko‘rsatkichi
tushunchasidir. Fayl ko'rsatkichi — aymi paytda [ayldan
o'qilayotgan  yoki unga yozilayorgan joyni {yozuv o'mini}
ko'rsatib turads, va'ni fayl ko‘msatkichi ko'rsatib turgan joydan

| hitta yozuyni o‘gish yoki shu joygs yangi yozuvai joylashtirish

mumkirn.
Fayl vyozuslaripa murojaat ketma-ket ravishda  amalga
oshirifady: n- yoruvga murojaat qilish uchun n-1 yozuvni o‘qish

3. Funksiyada massivlar gaysi ko‘rinishda e’lon qilinads?
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zarur bo‘ladi, Shuni ta'kidlab o‘tshe zarurks, fayvldan vozuvlami
o'qish  jsrayon: gisman «avtomatlashgans, unda i-yozuvni
o'gilgandan kevin ko‘rsatkich navbatdagi i+1 yozuy boshiga
ko'rsatib twmadi va shu tarzda o‘qishni davom ettirish mumkin
(massivlardagidek indcksni oshirish shart emas). Fayl bu
berilganlarni saglash joyidir va shu sababli uning vozuviari ustida
to‘.g‘fidan to’g'n amal bajarib bo‘lmaydi. Fayl yozuvi ustida arnal
bajarish uchun yozuv qiymati operatty Xotirage mos turdagi
o°zgaruvehiga o'gilishi kerak. Kceyinchalik, zarur amallar shu
a‘zgaruvchi ustida bajanifadi va kerak bo‘lsa natijalar yana faylga
vozilishi mumkin

€~ ftilida mantiqiy fayl tushunchasi bo'lib, u fayl furidayg
o°zgaruvchini anglatadi. Fayl turidagi o‘zgaruvchilarga boshga
turdagi o*zgaruvchilar kahi qiymat berish operatori orgali qrvmat
berib bo*lmaydi. Rashqacha aytganda, fayl turidagi o' zgaruvehilar
ustida hech qanday amal aniqlanmsgan. Ular ustida bajariladigan
barcha amallar funksiyalar vositasida bajariladi.

Fayllar bilan ishiash quyidagi bosgichlarni 0°z ichiga oladi:

— fayl o*zgaruvchisi, albatta, diskdagi fay] bilan bog lanadi;

— fayl ochilads;

— fayl ustida yozish yoki o‘qish amaltan bajariladi;

— fayl yopiladi;

— fayl nomini o‘zgartirish voki faylni diskdan o*chirish amal-
larini bajarilishi mumkin,

Main va binar faybar. CH+ titi € tlidan o'Qish-yvozish
amalini bajarivehi standart funksiyalar kutubxonasini voristik
bo‘yicha vlgan. Bu funksivalar <stdio h= sarlavha faylida e’lon
yilingan. O'qish-yozish amallari fayllar bilan bajariladi. Fayl matn
voli bimar (ikkilik) bo‘lishi mumkin.

Matnli fayl — ASCIH kodidag belgilar majmuasi. Belgilar
ketma-ketligi satrlarga bo'lingan bo‘ladi va satrning tugash
alomal sifatida CR (0"} va LF (“n") belgilar juidligi hisoblanadi,
Matnli fayldan berilganlarni oqishda bu — belgilar juftligi bitta
CR belgisi bilan almashtinladi va vozishda CR belgist ikkita CR
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vi LE belgilariga almashtinladi. Fayl oxiri #26 (°Z) belgisi bilan
bl ggilanacdi.

Mamh faylga boshgacha w’rif benish ham mumkin . Agar
faylni matn tahririda ekranga chiqarish va o*qish mumkin bo*lsa,
hu matnii favldir, Hoshgacha ayeganda dastur tomonidan ckrangs
¢higariladigan barcha ma’lumotammi “stdout” nomidagi matn
fayliga chigarilmogda deb qarash mumkin. Xeddi shunday
klaviatwmadan o°gilavotgan har qanday herilganlarni matn faylidan
0'gilmegda deb hisoblanadi.

Mamli fayllarining komponentalari satrlar deb nomlanadt, Sa-
trlar uziuksiz joylashib, turh wzmlbikida va bo®sh bolishi mumkin.

Binar fayllar— bu oddiygina baytlar ketma-kedipi. Odaida
binar fayllardan berilganlami foydalameechi fomonidan bevosita
Wlen'rishy zarur bo'lmagan hollarda ishlatiladi. Binar fayllardan
a'qish-yozishda baytlar ustida hech qanday konvertatsiya amallari
bajarilmayali.

10.2. Fayldan o‘gish-yozish fnnksivalari

Fayl ogimi bilan o'qish-yozish amalini bajarish uchun fayl
oqimini ochish zanr. Bu amal protetipi quyidagicha:

FILE ® fopen(conist char® filename, const char *maode),

Bu jarayon jopen() funksiyasi orqali amalga oshiriladi
Funksiya fifename nomi bilan fayloi ochadi. u bilan ogimni
hog'laydi va ogimni identifikatsiya qiuvehi ko'rsatkichni javob
tariqasida qaytaradi. Faylni ochish muvaffaqivatsiz. holganligind
fopeni) funksiyasining smudf giymatli javobi bildirad,

Paratnetriar ro'yxatidagi tkkinchi — mode parametri fayini
pchish rejimini aniglaydi. U gabul gilishi mumkin bo‘lgan
giymatlar 10, 1-jadvalda keltivilgan. !

Matn fayli ochilayotganligini bildirish uchun fayl ochilish
reji satriga ‘7 belgisini qo’shib yozish zarur bo'ladi. Masataw:
matn fayl o*zgartitish (o'qish va yozish) uchun ochilayotgantigini
Lildirish uchun “ri+" satri yozish kerak bo'ladi. Xuddi shunday
binar favllar ustida ishlash uchun “D™ belgisini 1shlatish kerak.
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Misol uchun fayl ochilishining “wb+" rejivmi binar fayl yangilan-
ishini bildiradi.
10.1-jadval. Fayl ochish rejimlari

[ Mod gl;mah T Faxl ochitishs bolati tuvsifi
ke Fayi fagat o*qush uchun oeluhdt !
| W Fay! yozsh uchun ochilad:. Agar bundzy fayl maviud bo'lsa,
! 'y u gaviadan yerilud (yangilanadi).

A Faylga yozuvni go'shish rejuni. Agar fayl mavzud ba'lsa, tayl |

uning oxinga yoruyni vozash uchen ochilads, aks holdi yvimn
fayl yacatiladi va yozish relimida ochiladi.

r+ | Maviud Gayl o' naurtinsh (0°qesh va yozishi} uchun aclilad
wt Yangn fayl varatdib, o'zgactinish {o'qish va yozish) vchun
ochalad:. Apar fayi maviud bo'lss, undsg oldings vomviar
ozl o' cluritads va i gayta yozishga mworlamdx
a+ baylaat ywwm go'shush rejion. Agar iyl mm;ud bo'lsa,

uning oxiniga (FOF  aplomatidan kaym} yiuawvni  vozsh
{0'gish) uchim ochiladi, aks holda yangi fiyl yamtilnd: va
yozish rejsmda ochilnds,

Fayl o'zgartirish (o'qish-yozish) uchun uchnlgunda,
benlganlamn ogimdan o'qish hamda oqimga yozish mumian,
Birog yozish amalidan keyin darhol o'qib bo‘lmayds, buming
uchun o'qish amalidan oldin freek() yoka rewind() funksivalari
chugirilise shart.

Faraz quaylik “C*sers‘admin'\DesktopiTalaba'puniixt”
nombi matn faylni o‘gish uchun ochish zarur bo‘lsin. Bu talaly
quyidagi ifodani yozish orqali amalga oshiraladi.

FILE*f=fopen(“C:\Userstadmuin'Desktop\ Talaba'guruh txt",

ur ”];

Natijada diskda mavjud bo‘lgan fayl dastuda 7
o'zgaruvehisi nomi bilan aynan bir parsa deb tushuniladi
Boshqacha ayigands, dasturda keyvinchalik “F ustida bajarilgan
barcha amallar diskdagi “guruh.axt” fayli ustida ro‘y beradi,

Fayl ogimi bilan ishlash tugagandan keyin u yopilishi kerak.
Buning uchun fefosey funksiyasidan fovdalaniladi. Funksiva
prototipi quvidagi ko‘rinishga cga:

_int felose(FILE ? stream);

|

fclose()- funksiyasi ogim bilan bog‘liq buferlami tozalaydi
(masalan: faylga yozish ko*rsatmalari berilishi natijasida buferda
vig'ilgan Dberilganlami diskdagi faylga Ko‘chicadi} va fayini
vopadi, Agar [aylni yopish xatolikka olib kelsa, funksiya BOF
(prymating, normal holatda 0 giymatini qaytaradi,

Quyida fayldan ma'lumotiami o'gish va fayiga yozish
amallari uchun funksivalarmi qarab chiqamiz:

i. feere() - funksiyasi quyidags ko'rinishga ega:

it fecte{FTLE *siream);

Funksiyaning prototipi vugonidagi ko'ninmishida aniglangan
ba-lib, fay! ogimidan belgint o'gishni amalga  oshiradi Agar
o'qish muvafttagivatli bo’lsa, funksiya ofgilgan belgini e
tundagi ishorasiz butun songa aylanfiradi, Agar fayl oxirini
o'qishga harmakal qilinsa yoki xatolik ro'y bersa, funksiya EOF
qivmatini qaytarpdi

Ko'rinib tunbdiki, getef) va feetcf) funksivalari deyarli bir xil
ishni bajaradi, farq shundaki, gefe() funksiyasi belgini standart
ogimdan o‘giydi. Boshqacha aytganda, greicf) funksiyasi — fayl
oqgimi standart qurilma bo*lgan fgesc() funksiyasi bilan aniglangan
makrosdir,

2. fpuzer)~ funksiyasi quyidagi ko‘rinishga ega:

int fpute{int ¢, FILE *stream),

Jputedy Tunksivasi fayl ogqimiga argumentda ko'rsatilgan
betgini vozadi (chigaradi) va u amal gilishi puicd) funksiyasi bilan
bir xil.

3, Fayl ogimidan satmi o'qish uchun quyidags Tunksiyadan
foydalaniladi;

char * fgets(char * s, intn, FILE *stream);

Jzetst) funksiyasi fayl ogimidan belgilar ketma-ketigini “s™
safrign a‘qiydi. Funksiva o'qish jarayomini agimdan n-1 belgi
o'gilgandan keyin yoki keyingi satrga o'tish belgsi ("'\n%)
uchraganda to’ xtatadi. Oxirpi holatda “w’ belgisi ham “s” satren
qu'shiladi Belgilami o'gish tupagandan keyin “s” satr oxirga,
sutr fugash alomati ")° belgisi qo-shiladi. Agar sauni o‘qish
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muvaffagivari bo‘lsa, funksiya “s" argument ko‘rsatadigan satrni
qaytaradi, aks bolda null grymat qabul giladi.

4, Fayl oqimiga satrni fpus() funksiyasi yordamida chiqarish
mumkin. Bu funksiva quyidagi ko'rinishda aniglangan.

int fputs {cons! char *s, FILE *strcam);

Satr oxiridagi yangi satrga o'tish belgisi ogimga
chigarilmaydi. Ogimga chiqansh muvatfaqivatli bo‘lsa, funksiya
nomanfly son gaytaradi, aks holda EOF amalga oshiriladi.

3. foefi)— funkstvast aslida makros bo‘lib, fayl ustida o°qish-
yozish amallari bajarilayotganda fayl oxiri belgisi uchragan yoki
yo'qligini  bildiradi. Funksiya quyidag  ko'rinishda amalga
oshirifadi: :

sagbd int feof{F1LE ®strcam); ‘

U fayl oxirt belgisi uchrasa, noldan fargli sonni gaytaradi,
boshqa holatiarda 0 qiyinatini qaysaradi.

10.3. Faylobyektiarini kiritish-chiqarish

C++ tilida kiritish-chigarish ogimlarining sinflardi mavjud
bo‘lib, ular kiritish-chiqarish standart kutubxonusining abyekiga
mo’ Hallangan ekvivalentidir. Ular quyidagi dircktivalardan iborat:

» istream -- Kiritish aqimi;

. ostream - chigarish ogimi;

° iostream ~ kiritish/chigarish ogimi.

Satrli’ oqimlar xotitada joylashlirilgan satrli  buferlardan
ma'lumotiami  Kiritish-chigarish ‘uchun  quyidagi  xizmatchi
so zlardan foydalaniladi: ot

*  ifsream — faylli kiritish;

. ofstream — faylli chiqarish:

2 fstream — faylli kiritish/chigarish.

Odatda bu ogimlar include <..._.=> deriktivalarida yoziladi.

Istream, ofstream va fStream ogimlari dasturda fayllar hosil
gitish, ulardagi ma’lumotlardan foydalanish uchun 1shlstilads,
Ularning qoNanilishi quayidagicha:

ofstream name ("path\file nane™);
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Bu funksiya yordamida ma’lumeotli faylni hosil gilish, va‘ni
' lumodar bazasi uchun ochish mumkin. Bu yerda  name — ix-
tyony nom (lotincha) — ya'ni ogim nomi, Keyinchalik fayldagm
i tumotlare yozish yoki a'gish uchun shu nomdan foydala-
niladi.

iMasalan: ofstream mk ("C:\Usersiadmin'Desktopifayl. oxt");

“favl.oxt™ hiz hasil gilgan fayl nons bo‘lib, ular agim namlar
bifan bog langandir.

Endi hosil bo'igan ma’lumotlardan foydalamish uchun um
ochishni ko'ramiz. Buming uchun quyidagi operatomi kiritish
kerak:

ifstreamn mk ("CA\Users\adrin'\Desklop'fayl txt" ),

Ochilgan fayllarni, albalta * vopish kerak. Do jamyonni
(uyidagicha amalga oshintadi:

pame.close();

NMasalan: mkclose{ );

Demak, mKk bilan fayvl.txt nomlari o*zaro ma’hunot almashi-
nuvini (a'minlaydi.

I-misol. 2ta butum sonlaming vig'indisini o'zida saglovehi
fayl hosit gilinsmn va olingan natyadan fovdalanuveh) dastur
Izl s,

Dasturning konsol rejimidagi ko®rinishi quyidagicha:

i

finclude <velh>

# include <iostream. h=

#anclade <istrearn, hi-

£ include <conio h>

& include =math h=
"pragma hdrstop
e
fprapgma argsused
int main(int arge, char® arpv(l)
finta=12, b 10
it Suimma:
fleat sl
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ofstream mk ("hujjat.ixt™),
summa—a -+ b,
cout <="summa=" << summa <= endl;
mk << summa <<cndl;
mk.close { ),
ifstream mk1 (Thugjat ™)
mk]1 >>summa;
sl = sin {summay);
cout =="s1="<<s<zendl;
mkiclose (),
geteh (%
return 0;
b
,-'.v'
Dastur matni Kiritib bo*lingandan so‘ng FO tagrnas bastladi
va natijada quyidagi dastur ko*rinishi paydo bo®ladi:

E
8
§

et Nallia chnasd

2-misol. Matrisa va vektorlar beriigan. Son givmatlari ixtivo-
riy. Ushbu qiymetardan foydalanib, matrisani  vektorga
ko'paytinsh, matnsamng izini  hisoblash  va  yekloming
yig'indisini hisoblash dasturini tuzing.

Dasturning konsol rejimidagi ko' rinishi quyidagicha:

A

finclude <velh>

# inchwde <10stregm he

192

fomelude <fstream b=
#* inciude <conio.h=>

i include <math. he>
pragma hdrstop

i

Y pragma argsuscd

mt main{int arge, char* argv[])
i}

!

int af2H31, b[3], ¢[3];
inti, j;

int s14), s2=0);

ofstream said ("mhk.ixt"),
for ( =0: i=3; i++)

)

U

for §-0; j<3: 3+1)

¢

apijl3] — random (9);
said <=afi]fj]==endl;

}

1

|

for (=0, i3, ik+)
]

v

bfi] = random (11);
said =< b[i]J=<cndi:
]

said.close ( ),
ifstream said ! ("mk txt"):
for { i=0; 1=3; 1+1)
for (=4 )<3. 44 1)
sard 1 ==alilljl;

for { i=0 1=3; i+=)
saidi == bfi];

for ( =0, 1<3, i++)
{

efi] = 0;
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Komponenta Xusuxiynt nomi I Amulga ashirdudigan jarsyon
" iy ga igan jari
ror rj_o, j".3j*"') N “0“‘ (objld Imspulur dur- f
e ! I — chasining holati) -
efi] -~ efi] = afil(] * bl1): "ormt Caplica (Propates) | “Fayllar bidan ishlash®  so'z
cout <+ "g="=~Z¢li}=<endl, | hicititacti, ;
FormCleesQuery Dastur matni keclilads,
! ¥
fior { 1=0; i3, i=+) . (Fvents) , o
El=a] + a[i][i]' Memol Lines (Propectiea) “Mewmol™ so'zi Lu'mladL =
for (0 i< s Bitidm) Kind (Properties) “bkOK" xusustyati | tpglat_:g&
or ( 13, i) Captinn (Pruperbies) “Faylga yoush” so°zi kifitladi.
s2-52 + b{1], L S O lick (Bventsy Dastur rrasti kiritiladi
cout <= "g] ="<=gi<<endl: Bithin2 Kind (Properties) “hkClose™ xususivab tanlanadi
cout <<"s2="=wedwendl: ' Cuptsom (Properties) [ “Chiqish'” so' 7 kaintilach i
getch { ), - | OnClick (Bvents} [ Close()icitiladi. |
return (; ; ) TR
) Mavjud komponentatar xususiyatlari kintilgandan so'ng
i dastur dizayni quyidagi ko rimshga keladi:
- Lo s A PR T Vg AR p L e s N M.ml.
Dastur matnt Niritib bo*lingandan so'ng T9 tugmast bosilads s n"m‘ E:‘m e “E'g\:’v,svb’f ?‘” e
va natijada quyidagi dastur ko'rinishi paydo bo'ladi R T, 7
« el

Dastur dizayni tavvor bo'laganidan so ng quvidag dastur

’ '}0 Z-rasm ,‘mtgo_]nast g matni kintiladi:

3-misol. Matnli ma’lumotlami tashgi xotiraga vozuvchi dastur ' ;’ include "‘}'Cl T
tuzilsin. Misolni vizual muhitda dasturlash uchun 1ta Memo, 2ia finclude <fitream b>
BitBn komponentalari kerak bo'ladi EPRNSIOR RSO
Forma darchasiga o'matilgan komponentalar xususiyatiarini ‘ f.#'mcludc Unitl.h
ek Rl
s Wpragna package(smart_init)

10.2-jadval. Komponenialar xususiyvallaring kicitish
15

e




itpragma resource "* dim”
TForm1 “Forml;
i

__fasteall TTorm1: TFormI(TComponen!® Owner)
D TFarm{Owner)

{

)

."I..
voild _ fasteall TRorm1: BitBm 1 Click( I'Ohject *Sender)
§

char sinf 100,

ofstrenm outlile("Test.txt"),

tf 'outfie)

t
ShowMessage("Fayl yamtilmadi" ),
Teluen,

} '

outfile <= “Alxdullaey " <<"Abdulta " <="Abdulla o'g'hi "
<17 5t waendl

outfile <~ “Botiroy " =<"Batirali " <<"Sobir o'gli " <="2-
16 " ==t4" woendl;

outfile <= "Samatova ” <>"Saida T <="Samatovna " <<"3-
1§ " =<"3" vondt;

outfile <= "Mirpo'latoy " <<"Mirolim " ~="Mirhavdar o‘g*lt
""" x5 " <endl;

outfile <= "Mirpo‘latova " <="Ziyoda " <<"Mirhaydar qizi
" a22-17" 225 " <<end;

putfile <= ~To'laganova " =<="Zohida " =<"Olim qizi
<"2-15 " 23" <<endl:

outfile.closa( ),

itsream iofiled ™ lesl xt"),

if{linfilc)

{ _
ShowMassape("Tayl ochilnadi ™),
refum;

12

!
Memo I ->Cles();
while (!infilc.cofi )}
{ :
mfile getline(sin, 100);
Memol->~Lines->Add{AnsiSlring(sin)),

i
infile.close():

}

o

void _ fasteall TForml:: FormCloseQuery(1'Objeet ®Sender.

hool &CanClose)

{

ifi MicssageDlg("Dasturdan chiqasmi”, milnformalian, This-
pDIgButtons() ~=mbYes <<mbNo,0) —~mr¥es)

i

CanClosc=trug;

!

else

f

CanClose-false,

H

1
1

i e

Dastur matni Kiritib bo*linpandan so*ng F9 tugmasi bosiladi
vi natijada quyidagi dastur ko®rinishi payda haladi:
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4 -.-"hrrf"%s' 'ﬁ.’m f\“ \_;ﬁ \'A,-. R ) . o me g ey
o pé FEip s «?r A ‘ 10.3-jadval. Komponentalar xususiyatlarini kiritish
.““ -r.uu.. _,; Jf'" } a. l. "5
& :""u"“”“" F B . Komponeata Xususivat gomi Amalpn ashiniladigan |Arayon
,.,' HIES R F L e ] N -
2 Ae3ReTRAN i8] i noud (Object ispector i
s: :'.< YR W Begbils T $4 : doychasmimg holatd) |
R radis N ureint ; FForm] Cupnim (Propecues) | - Bloknot Uz so'zi kiritlxh
; ! FormCloseluery Dastar st kisialadi ,
? I ST e {Fvents) by . |
J\% o Memaol Lincs [(Properoes) “Munol” 50’21 o'chimb
10,41 '.\, o : tasilunadi
- rasmn. atya oyasi _ ! Align (Properhies) | “alCliear” tenlanadi
Dastur bajarilishi natijasuda tashqi xotiraga “eest.ixt™ nomli MainMeo Ttems {Propermes) “Kayl”, "Talvirlash™, “Yordam"
Tyl yaratiladi va quyidagg ko'rinishda bo'ladi: | asosiy oeoyu nomlari krihlad:
- Har bir asosiy meoyn dir nechin
:.: ..Am.“-“n“u.s-- T Gt o' lindardan zborat ka“lach, sl
i 5 e i sababli  Bahmlgr  wlohida
= § il [ | “Coption”  xaswsign kb
e & i st COmChck (Bvents) | Yaratlpan  barchn  bo bmlergs
7 D sl I dastac kodi iritiladi
» & »w/:, s A Ve ZIN ;' ; =] A -
’:'3& {:-‘-.-‘-' oy ?ih' e 'ﬁmh Openbimlop | Dalter (Propeshes)  -f “Filter Name™ xossusuge “Matuh
e b i faylar {“ot) so'a va “Filier”
GELnTE ”:..',2'!.". A i : | ossasign et w0t kintiladi,
| jrene ety i SavelMnlog " Filter (Propecies) ~ 1 *Eilter Nome™ xessasugs ~Matih:
- A Aot : ‘fa}‘llar (*orty so'a vs Filie™
10.5-rasm. Mattja oynast - o xowasis "%ba" s0'z kiritildi. |
4-misol. Matndi fayllarm kinfish va ulari gayta ishlovehi Dasturning  asosly menyusini yaratish  darchast  quyidagi
matn mubariti juzilsin. Dastur favllami saqlash, saqlangan fayl- ko'rinishda bo'ladi:
larnt ochish, bosmaya chigarish kabi amallami bajarsin, £ FE 23
Misolm vizual mulitda dasturlash uchun Ta Memo, la h“’%ﬁ. K
MainMenu. [1a OpenDialog, Mu Savelnalog, 1ta FontDialog, Tis N ‘—9"‘; Tt rewtam 2
Prinilialog, ta FindDislog va Ma StatusBar komponeniatart e DerE T 3
kerak bo'ladi g Swulah ERS i
K d h ! . il K 1 . e 4 Posmaga chizansh Liried «2
orma darchasiga o'ratlgan komponentalar xususivatiarin T Cuvash NiF | A]
quyidagicha belgilaviniz: ' 7 PR q
: ey :
; j
¢ y
’:’4;:.-:--15.—;' WDl | LA I AR M A PARAT I OIS ud
F0.fi-rasm. Dasharning asosly menpusind yaraish darchusi
198
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Yuqoridagi darcha yordamida barcha asosiy menvu va ulamn-
ing  bo'limlari  yozib  chiqitadi. Mavjud  komponentalar

xususiyatlari  kintilgandan  so'ng  dastur dizaymi  quyidagi
ka*rimishga keladi:

Yordam menyust dastur hagida va dasturcly hotimlarini o'z
ichiga algan.

Sowam
13 S _ Dastur hagida | - :
i .3 | Dasturchi i

cﬁmms«azs ' Dast yns |
10, 9-rase. Yordam menyust

L g -2 S

Dastur dizayni tavvor bo‘laganidan so‘ng quyidagi dastur
mintni kdntiladi:

P e e T T VAp—

10, 7Zerasm. Dnstur ko ‘rinishi

~ oo

o
dinclude <vel hes
Asosiy menyular gatori uch qismdan iborat bo'lib, ular fayi, #przema hdrstop
tahrirlash va )'ordamdan iborat. finclude "Unitl h”
Fayl menyusi ochish, saglash, bosmaga chigarish va chigish ifinclude "Umi2 "

bo’limlarini o'z ichiga olgan,

|,¢.-

#pragma kage(smarl_init)
Faw Tahnricsh Yo«lan PIOPACR Pow

o s S #prugma resource "* dfm"
¥ Ochisn -0 TForm1 *Faorml;
© Saglash {1+ . Hasis
37 Bosmaga chigarish  Ciri+0 ~ fasteall TForm1: TFormlff Component® Owrier)
Chigish Nerfd . TEorm(Owner)
10.8-rasm l-ayf FHenyLsi f
p
Tahnrlash menyusi shriftni tanlush, fonni tanlash va izlash !

bo‘limlarini o'z ichiga algan. .void __fastcall TForm1;:Ochish1Click{TObject “Sender) |

e T |
_Tehriash | Yordam if (Form1-=OpenDialog [-~Exccute () -
3! Sh.nftm lanlash' CthIuF Forml->Memaol-: lmm»Loadl-romFule(l"onnl-

Fonni tanfash Alt+C { )pcnl)ralubl ->FileName);

Izlash Ctrief ’

i
I 0. 9-rasi. Tnknr{ask meayirsi

voul __fasteal) TFonm1::Saglash1Click(TObject *Sender)
210
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.Forml-?'Memo I-=Lines->Save T'oFile(Farm 1-=Savelalog |-
= HifeName + " ixt" )

;

i

vaoid  fasteall ‘TForml:: Rosmagachiqarish1Click{ TObject
*Sender)
i

ifForm1-=8aveDiglogl-~Execute () ) l'
!
“

1

PriniDialog] ~-Execute() ;

]
A
void  fasteall TForm |- Chiapsh 1 Click(TObject *Sender)

) :

Clame();

1
i ;
void _ fastcall  TForml:Shirifteitanlash 1 Click(¥Object

“Sender)

{

il (FontDialog 1-=>Exccutef })
Menmwr1-=Font->Assign{FontDialog I->Font) ;
} 3

I
v

- voud _fusicall  TTorm1 :FonnitanTash1Click(TObject
*Sender)

[

if (ColorDialog1-=Fxceute ())

Memo 1->Colar-ColorDialog | -=Caolor;

:

‘o

void _fasteall TForm1 - Izlash 1 Click( 'Object *Sender)

FindDialog!->Find T cxt=Memo {-=SelText,
FindDialogT-=Exccute() |

1
i

e - e :
void __fusteall  ‘TForml:DasturhagidalClick( TObject
#Sender)

{ g
Showhdessago{"Ushbu Dastur {lzbekcha Bloknot bo'lib

Bloknot U7 deb ataladi, Matali ma'tumatlari kintsh va gayta

ishlash imkonini beradi™); '
) : - : ;
void _ fasteall ‘I'farmi:FormCloseQueny{TOhject *Sendsr,

bool &CanClose)

{ .

if{MessageDig("Dusturdan chigusmi”, mtlnforeation. TMs-
aDlgButions( ) <=mhYes <= mbNo,0} —mr¥es}

fCanClose=true;

}

alse

i
CanClose=falst;
}
}

'{:-onl _fa;tcall ' Form ::Dasturchif Click{ 1Object *Sender}

i
AboutBox-=Showhodal();
\
b ]

/. X
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10 18-rasim Nattin oynasi

1002 SIS
-dd-rasi Talvirlash menyasining iush bo ‘imi
104, O+ dia ko' rsatiziehlar bilay ishlush

O'zinig  giymati sifafi :
2 tlda . 2113113 AL <

devitadi, o‘zguruvehilar
Masalan: ko‘rsatkichning qivmati:
1) Ox22 0040 B (ivmati:

PUNRS

2) Ox221133; . ' .

3) vinpwida ko rsatilian kdbi xotiraning aniq gisnu buo‘lishi
mumbin. - SR S

Roshya o zgaruvchilar kabi korsatkichlanlan foydalanish
uchup wlarni ¢’ton gilish, toifasini aniglash shart. Ko'rsatkich
quyidagicha benladi: ; SR X

: L *eountPer, count, . .

bu verda cowntlor — int toifasidagi obyckega ko' rsatkich,
couni  csa  oddiy  bulun  {int} toifasidagi  o‘zgaravehi.
¥ o' rsatkichland ¢ lon gilishda har bir o-zparuvehi ofdiga * belgisi
qo*yilishi shart.

S.griisal. Ko'rsatkich ko'rsatavotgan manzil qiymatini topish
dustark tuzilsin, ;
[Dastirming konsol rejimidagi kotrinishi quyidagicha:

rinclude <vellv
ninclude <ivostream.h:
¥include =conio.h=
#pragma hdrstop
fiprupma argsuscd
int main(int arge, char® argvil)
i1
intun- 6.
it ™ Pl
i & manzilini alish anwdi
nPtr = &,
coul << "n=" <= m 2 endly
*aPtr =22,
cout == "= w0 endl
cout < i Ko'rsatkich giymati'n".
caut <= "Ko'rsatkich ko rsaraylgan manzili=" <=
nPe<<endl; )
cout == "K o'rsatkich ko'rsatayotgan manzili iy mah-"
czanPtr=~endl;

nis




geleh(y;
return 0.

i

|'.’-.'-
Dastur matni kiritib bo‘lingandan so'ng F9 tugmasi hosifadi
va nalijada quyidag dastur ko*rinishi paydo bo*ladi:

= m I3-msm. Natya oy

Ushbu dasturmi vizual muhitda amalga oshiramiz. Buning
uchun 3ta Label, 3ta Edil va 2ta BitBin komponentalari kerak
bo"tadi,

Forma darchasign o‘rnalilgan komponcntalar xususiyatlanm
quyidapicha belgilaymiz:

10.d-jadval. Komponentalar xususiyatiarim Kintish

[Komponenta| Xususiyatnomi |  Amaiga oshiriladigen

! nomi {Object Inspec- jarayon
‘ tor darchas-
. | ining bolati) i
Forml { Caption (Proper- | “Ko rsatkichlar bilan ishiash”
f lies) so‘zi kirttilad,
! Labell 1Capﬁtm “nKorsatkich givmatt”™ 30°z1
| (Properties) Kirttiladi.
“Ko‘rsatkich  ko‘rsatayotean

‘- Label2 "Caption

i (Properties) manzili=" sa"z1 kiritiladi.

206

Label3 [ Caption "Ko'rsatkich ko‘rsatayolgan
| (Properties) manzili  giymati-”  so'z
- P &9 kirit_ﬂggli. »
Editl - Text (Properties} | “Fdit]™ so‘zi ofchitib tush- |
........ _— - e lanadl
Fdi2 - 'lext (Properties) | “Edil2” so'zi o‘chinib tash-
lanadi, :
Faditd Text (Properties) | “Edi3” so'zi o'chirib tash-
lanadi.
BilBin] Kind {(Proper- ““kaK" xususivali tanlaedi
ties) i
Caption (Proper- | “Hisoblash™ so*zi kiritiladi.
ties) s —
OnClick Dastur matni kintiladi.
I [(Events) .
Bithin2 Kind (Proper- | “bkClose” Xususivan |
tics) tanlanadi.
Caption (Proper- | “C huu.h” S0°2i Kiritiladi.
tics) SR
OnClick Close(). kintitadu.
L | (Events)

Mavijud komponentalar xususivatlari  kiritilpandan  so'ng
dastur dizayni quyidagi ko'rimshgs keladi:

o T N TR PG MR TNt 7 a s o
. *..:*Z:a;n—z. A b DR
oo’ rsalkidx(lhmmi B ,__., 34 ol T

Io'csatkich ! mttmlga!uuannﬁ

IC0"esutkich koﬁ'sp_(n}'otgau nm:y;ﬂlghm(i} i

Y . e
AAY s At 2 e e

"
oy CAoRe
e A ey . ah o - v ——v e ;—v" oy uu v

! 0. ! 4-rmm. Dtmtur ko‘ﬂmsm

=n
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Dastur dizayni layyor bo‘laganidan so‘ng quyidagi dastur
matm kintiladi:

melude <vel -

ipragma hdrsiop

iinclude "l 1"

b

apragma package(smart_init)

wpragma resource "*. dfm"

TForm1l “Forml;

__fasteall TForm1:: TForm1{TComponent® Owmer)
s TForm{Owner)

{

H
!
voud __ fasteall 'TForm:-BitBtn1 Chick{"1'Object *Sender)
{

intn=3,

int * nPir,

nPtr - &n;,

*nPir=13;

Edit!->Text=IntToStr{n),

Edit2->Text=IntToStr(nPtr}.
EditS->Text=IntToStr{*nPtr),

3
void __ fasteall TForm1: BitBm2Click('Object *Sender)
{

Close().

}
i
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10, 15-rasm. Narlja AT

G-miseol. Ko'rsatkich joylashgan manzilini topish dasturi
tuzilsin.

Dasturning konsal ('e]lmldllgl ko' rinishi quyidagicha:

lf

-‘anlude <vel b

dinclude <iostream >

dinciude <conio =

#pragma hdrstop

i

wpragma argsuscd

int main(int arge, char® argv|])

{double n= 5

double *kPir,

kPtr = &n;

cout << "o‘zgaruvehilar givmati" =< endl:

cout <= "h=" e = endl;

cout << "FkPr=" << kPtr << endl;

cout << "\nxotira manzilii" < endl;

cout <= "n - o*zgaruvchisi joylashgan manzli. &n=" <= &n
<< endl;

cout <= "Ko* mltluoh ko'rsatavotgan manzili. kPtr=" <= kP

~endl;

cout << "Ko'rsatkich - jovlashgan maonzili. - &k[’tr—"‘ I
&kPtr <<endl;

cout << " o‘zgaravchilarmi  xotirada cgallagan hajmi"
“<<endl;




cout == =" < sizeof{n) <% endl;

cout == "?kPrr=" < sizeaRkPr) <= cndl;
setch();

redum 0;

;.

i

Dastur matni kiritib bo‘lingandan so*ng FY tugmasi bosiladi
va natijada quyidagi dastur ko‘rimishi paydo bo'ladi:

10.16rasm Natiio oynasi

Ushibu dasturni vizual muhtda amalga oshiramiz, Buning
uchun 4ta Label, dta Edit va 2a BitBin komponentalan kerak
boladi,

Forma darchasiga o‘rnatilgan komponentalar xususiyatlarini
quyidagicha belgilaymiz

10.4-jadval. Komponentalar xususiyatlarini kiritish

Komponenta Xux-xi}-ug nomi Amalga oshiviladigan jam_von"
nomi (Chject Inspector dap-
chiaginiog holuti) <5
Formi Caprion: (Propeces) “Ko'rsatidctlar  bilan  isllash’|
so'zi lantilade. _— .
{ Label] Captsom (Properties) "nKo'rsatkich  quanan” sz
{ L. _ | Jaritiladi. .
| Label2 Captum (Propernes) “Ko'rsatkich korsabeyolgan snun-
B .| zili" s0'2: kinditads,
Label3 Caplaon (Properizes) “Ko'satkich ko' matiayotuan man:
| 2ili qiymaii” so' 72 kerstidaci |

210

| Label4 Capnion (Propertes) [ Ko rsatkich jo lashg;m manzl”

= su'ei Meitidadi. X
Editl | Text (Properties) “Editl” suts o' chirib tasb[amdl
bchit2 | Text {Properties) “Tidit2” sa'zi o churib tashiaoads.
[Tk Text (Propertics) “Tidid" 20'7 o'chinb tshisoads,
Prahitd Text |Properties) _“Tdicd™ s0'zi o chirib tashlanid
BirB3tnl Kand (Propecties) 1 "bROK™ xususivati tandenadi |

Caption {Properties) “Hizoblush” 30°2i kiritladi.
OuClick (Fveats) 1Jastur reetma kiritiladi.

‘BuBw2 | Kind (Propectics) “bkCinse” xususiyati tanlanad:
C‘agl ion (Propertics) “Chiqish™ 50"z farttilads,
CUnClick (Events) Close(); kirigiladi.

Mavjud komponentalar  xususiyatlari  Kiritilgandan so'ng
clsmlur dxzqym quyidagt ko’ rlnlslloll“kl:’&d“} S o
; u:}:«’ﬁi}? Tt i’,ub;i' 4},’ '»% ", ﬂp'ﬁg&

nKmalklchqnmm A5 - Hmh.lm e

Ko' 1s'1t}.1\h kn Mm\olgaamnxﬂl
Ka' mll\u:hkn narapmﬂmnnli izl,\mm

Ku’xssﬂddu ]o)iashg:m lnnnnh : ] :
rips i e an-..w; e B OO T 1 R IS T P N Ve 0 R o e
101 7403»&. Dastur ko ‘rmishi
Dastur dizayni tayyor bo'laganidan so‘ng quyidagi dastur
matm kintladi:
include <vel b=
wprapma hdrstop
rinchide "Unit] h"

‘)
¥y -
Sy e -

frpragma p«c.kagc(snum_init)
#pragma resonmee " dfim"
TForm] *Farml;

l"f' -y

_fasicall TForml:: TForml(TComponent® Owner)
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» TFom{Owner)
{
H

£
void _ fasteall TFormi::BitBm1Click({TObject *Sender)
f

ini n—5;

it * nPtr;

nPtr = &n:
Edit]-=>Text=In{ToSto(n):
Edit2<=Text- It ToStr{&n);
Edi3-=Text=IntToSt{nPtr);
Edit4-=Text=IntToStr{*nPtr);
H

#i
void __fasecall ‘TForm):Bitlin2Click(TObject ®Sender)
{
Close( ),
i
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10. 18 raxm. Natija oyaasi

Murojantlar <’londa ko‘rsalitgan nommng sinonimi sifafida

ishlatiladi, ya'ni bifta o zparuvchiga har Xil nom bitan muroiaat

qilish mumkin. Murojaatni  doimiy qiymatga cga bo'lgan
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ko‘rsatkich deb garash mumkin bo'ladi. Murojaat quvidegicha
¢ lan gilinadi:

<toifas & <nomiz,

Bu yerda <toifas - muroqaal ko'rsaluveli giymataing toitasi,
'&” belgisi, undan keyin yvorilgan “nomiz— murojaal loifasidagi
noani ekanligini bildiruvebi operator,

oshqacha aytpanda “&° belgisiga adresui olish amali deyi-

faads.

Namuna:

intk;

mt & p=K;

Muryaat, asosun, funksivaiarda adres orgali uzatiluychi par-
amctriar sifatida ishlatiadi. '

LA, #ateli ma’lemotisrgs murejaat etish funksivaiari

(= dashutash tizimida matali ma’lamordarga murojaat cush
va ular ustida aroallar bajarish wachun quyidagi  ko'rsatkich
Mnksivalari mavjud:

v slrcat -« qarorfarni bir-birt bilan birlashtivish, ;

v siremp — qatoriarni bir-biri bilan solishtirish: i

+ strepy — bir gatordan hoshgasign nusxa olish, ’

¥ suste - gatordan qidinish;

+ sirlen - qator wzunligini aniglash:

¥ girend — ko' rsatkich oxiriga olib borish;

¥ strpos - ko'rsatkich holaling saniqlash,

7-misol. Mamlargs murojast ensh va qatorlami bidashtisish
mmalini bajarish uehun ko'rsaikich funkstyasidan foydalangan .
holda dastur tuzilsin.
Dasturning konsol repimudagi ko rinishi quyidagicha: ‘

)
o e

dinclude <yel h=
fanclude ~string. b

siclule <iostian b
rinclude ~conie h=




fiptaging hdrstop
A
#pragma argsused
iint main{int arge, char* argv]])
char str[100];
strepy( str, "Murojaat ™ );
streat( str, "toifasidagi ™):
streat{ str, “ma'tumotlarni *);
streat( suf, "gayta "}
streat( s, “ishlash.” );
std:icout << str << sid:-endl;

SHmAUK 2ol vt on

gLt

8-misol, Matnlargs murojaal etish va ular ustida bir nechta
amallami bajarish uchun ko'rsatkich funksivataridan foydalangan
holda dastar tuzilsin.

Misalni vizual muhitda dasturlash uchun 5ta Label, 4ta BitBtn
komponentalari kemk bo'ladi.

Forma daschasiga o'rnatilgan komponentalur xusustvatlarini
quyidagicha helgitaymiz.

2

10.5-jadval. Kompanentalar xususiyatlarini kintish

{ Komponeals U Xusnsivet nomi Ampgn whiriladigan jerayon
! nami | (Object Inspector dar-
. i chasining holati) ¥
lForad Capaan (Propertics) “Ko'rsstkichlar  helan  ishlash”
U L L 80"zi kiritsladi.
BuBinl Kind {Fropertics) “PROK” yususiyats tanlaond),
Capoon (Properiies) “Brbashticish™ s0°71 kirititads.
OnChek (Bvemus) Disstut tmatni ksrtiliachs,
Btz I(md (Properties)  "bkOK™ xususivati fanlsnad.
[ Caption (Properies) “Sclishtinsh” so’zi kiritlad i
1 OnClick {Events) Dastur matm kiritiladi
| B3 o (Properues) “hkOK xususiyat tanlamadi
Caption ¢Propesties)  |” ‘Qidinsh’” so' 2 Kinhlads,
L OQuClick {Events) Diastus et l.mtl]adl |
BitBtn4 Kind [Propcmw] “b}.OI\ wsumyau tanlanudn )
Caption (Properties) “Haail qilish™ s0°zi kisitifadi
OnChck (Bvenis) Dustur matni kintitads,

Mavjud komponentalar xususivatlan kiritilgandan so'ng dastur

dizaymi yuyidagi ko'rinishga keladi:

:“ ;" ,:\‘;_

- E)ll'lﬂﬂ;!‘"'uoh\ Label.’.l-

-l wlr-‘tNMrh‘ Labslz -
i tabels-
e Qudiinbs ) abeler
Hesil qifish iy gbels

. mm— - cm—

2y Pl Q»‘R« wﬂmhb A PES

Rt alLS- e ARSEIT.

AN L AT Ay T .w
W S e "‘%

I 0 Ztl-m.sm. Dasiar ko rmlshl

Dastur dizayni tayyor bo‘lganidan so'ng quyidag dastur

matni kiritilads:

)
N
¢ —a—————
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sinclude <vel he
sinclude <string. -
& pragma hdtstop
#include "Unicl . h"
7

#pragma package{smarl_init)

{rpragma resource " dfm"

TForml *Formi: '

{ char S1[20]="ilektronika", $2[20]="i", S3[20]-"E", $160],
*St;
St —strstr(S1,82)

ISt : '

{ ¥S¢=20;

St += strien(S2),

Label5->Caption — streat(saeat(strepy(S,51),83),51);
} else Label5-=Caption = "matn topilmadi"; }

x;
A S B S A A R T S

__fastcall TForm: TForm1{TCompanent® Owner)

: TForm{Owner) ;/bir‘oshlirir,l.‘ Elelctronika va aviomatila {
; : a.ﬁnl:»l‘!ﬁrﬁahi —2 {
sl PR Elekivonika {
void _ fasteall TFormm1-:BitBm1Click{ TObject *Sender) | < Qidirinh| §
{ \ 8 proFo e ' !
char $1{20] = "Elcktronika va ", S2[10] = "aviomatika"; el qlahy dlektronikaElektronika
Label | ->Caption=strcat{$1,S2); A v : S
| 16.21-rasm. Natija oynasi o .
'.'..' ........ DP— ' 5
void _ tastcall TForm1::BitBm2Click{ TObject *Sender) Takrorlash uchen savellar

{

char S1[2(] = "ener”, S2[10] — "getika":
Labcl2-=Caption=stremp{S1,52);

H

)
o

| Fayllar bilan ishlash asoslari.
2, Fayldan o*qish-yozish funksiyalari,

3. Fayl ko*rsatkichini hoshqarish funksiyalari,
4. Fayl bilan ishlash uchun qaysi funksiyalardan

void _ fasteall TFarm 1 BaBin3Click(TObject *Sender) fovdalaniladi?
{ 5. Matnlt ma’lumotlarga murojaat etish funksiyalarini sanab
char S1{20} = "Elektronika". 82]10] ="E", 0 ing.

T.abetd-=Caption-steste{S 1,52},
char $3{20} = "Elektronika”, S4[14] = "y". |
Labeld-=Caption—strst($3, S4);}

Frem .- - o o o 2

void _ fastcall TRorm | BitBmdClick{ TObject *Serer) !

Test savollari

|. ifstream mma uchun ishiatifad
a} faylli kintish
b) favini tahrirtash
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: ¢} faylm chigarish - B \J BGE, BORLAND Ci++ RUILDER DASTURLASH TIZIR-

‘; d) faylli yozish , 0 IDA SINFLAR VA'OBVEKTLAR

: 2. Taylning oxirini aniglovehi funksiya bu— . . X : - -

] ayEET 'd Tuyanelt so'zler:  sinf, ohyeki, obyelega  mo ljollamyan
by BEOF ) vondashmev.  atvibuilar, inkapselyaisiva, abstraksiva, vonsiix,
¢) END pittenarfizae,
dy EOA -

3. Binar fayllar bu - 11.1. Sinfiar
a) ma’lumoeilaini saglab go'yish uchun tashql xotiraning aom-
langan st 3 Obycktgs mo'ljallangan  yondashuy  dastudy  tizimbami
b) lizik fasliar bilan ishtash wehwn dasturlash tillarida maxsus dasturdash tiliga bog'lig ho'linagan holda yaratishda modeliardan
stniktumlashyan, oifzlangan fayllar Kiritadi sistematik foydalanishya asoslangan. Far bie model uning 0°2i aks
¢) oddiygina bayar ketma-ketligi | ciirzyotgan  predmelning  hamma  xususiyallarini  ifodalay
d) fizik xotirmw band (ilmasdan ma’lurmotarming manticiy olmavdi, w fugul ba'zi juda wawhim helgilawin Uodataydi.
modelini 0°zZida saglaydi 3 Cibyekiga mo‘lattangan dasturlashds dastur abyekflami va olaro-
. 4. ofstream nima uchun ishlatiladi? ing xwsusiyatiarn (atributlasio) va ularot birlashtiruvehi snflami
: u) Caylli kiritish tavsitlash imkoning beradi. -
b} faylni lahrisiash 4 _ Atribntlar va usallami ladgiq qilish asosida bazaviy sinflar va
¢) fayili vozish ulaming hositalacini yaratish smkoniyati paydo ho'ladi.
d) favlli chigarish Obyektga mohallangan dastudashning yvana hir nazaniy phat -
5. Strear(); ko' rsatkich funksiyasi pima vazifa bajaradi? dan juda rauhim va zarur xususfyatiaridan biré - hodwalami ish-
aj qatorlarmi bir-biri bilan bidashtirish ; lash mexanizmi hisoblanadi, war vordamida obvekdar atributiari
b} qatorlarni bir-bir bitan sahshfirish . quvinadari o zgarticiladi. Chwekiga mo‘ljaltangan dastudashda
¢) bir gatordan boshqasiga nusxa olish avval varatilpan obyehtlar kutubxenasi va usnllaridan foydalanish
d) qaiocdan gqidirish hisobiga obsekipa yo nalurﬂp,an dasturlashda ancha mehnat
lepaladi.

Obyekilas, sinflas va ysallat polimorfizm Lo®lishlari aumkin,
b esa dustarly vositamng quiay foydalarshligi va aniversallign:
fa menlayd

S termini bilan ebyekuac awi aniglanadi. Sinfiing har biv
vikilt {nusxasi) ohyal deb nommlunaddi,. Har bir obyekt o zining
alohida bolatige ega ba'ladi. Obyekining holati uning ben&gaﬂnr
A'zolarning aynf paytdagl qumate bilan aniglanadi.  Stnf varifasi
uming fonksiva-a'zolariung siuf' obyeknari ustida bajaradipan
nmallar lmPt)myatl bilan aniqglaret. Sinf jismoniy mahi\.mga eea
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emas, tuzilmamng «’lon gilinishi uning eng yaqin analogivasidir
Qinf obycktim yamatish uchun go‘llangandagina, xofita ajralib
chigadi. Bu jarayon ham sinf nusxasini yaratish deb ataladi.

C++ tilining har ganday obyeku bir xil  awributlarga,
shuningdek, ushbu sinfning boshga obyekilari bilan [unksional-
likka ega. Oz sinflarini yaratish hamda ushbu sinflar obyektlanin-
ing xulg-atvori uchun ta‘liq mas’uliyat dasturchi zimmasiga
yuklanadi. Biron-bir muhitda ishlar ekap, dasturchy standart
sinflaming kettagina iutubxonasiga (mesalan: C++ Builder Visual
Komponentlar Kutubxonasi) kirish huquagiga cga ho ladi,

Berilgantami  abstraksiyalash -~ berilganlarni yangl tunw
varatish imkoniyatidir. Odatda yangi turlarni berilganlaming
abstralt turi deyiladi, wlam: soddacog qidib  “foydalanuvehi
tomonidan aniglangan tw™ deb atash mumkin,

Inkapsulyatsiya — bu berilganlar va ularmi qayin ishloveh
kodni birlashtirish mexanizmidic. Inkapsulyatsiya berilganlar va
leodni tashgi ta’sirdan saglash imkoeniet beradi.

Sbstraksiva murakkab masafani soddalashtirish jarayomdir.
Muayvan measalani  yechishgs kirishar ekunsiz, siz bacha
detallamni hisabga olishga UrInnaAVSiz, vechimm
vsonlashtiradiganianiod tanlal olasiz.

Aytavlik, siz yo'l harakat modelini tuzishingiz kerak. Shunisi
ayonki, bu omnda siz svetoforlar, mashinalar, shasselar, bir
omonlama va ikki tomonlama ko'chalar, ob-havo sharvitlari va
" hk. sinflarini varatasiz. Lishbu elementlaming har bir wransport
harakatign t’sir ko‘rsatadi. Birog bu o'rinda hasharotar va
gushlar ham yo'lda paydo bo'lishi mumkin bo® 1sada, siz ulaming
modelint varatmaysiz. Siz hagiqiy olamm soddalashtirayiz harda
uning faqat asosiy clementlaridan foydalanasiz, Mashma — mod-
clmng muhim detali, biroq bu BMW yoki boshga biron markadagi
mashinami, vo'l harakati modch uchun bu detallar orligeha.

Abstmkawmm\g ikkita afzal jihati bar. Bivinchidan, u masala
yechimin: soddalashticadi. Mulunm yana shundaki, absteaksiya u-
fayli dastuy ta'minol koraponendaridan talaaran foydalanish
mumkin. Takroran go°ltanadigan komponentlarni varatishda ular
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odatda groyat ixtisoslashadi. Ya'mi komponentlar biron-bis
ma’lum masala yechimiga mo'ljallangani, ya’™n ular keraksiz
o' zaro bog'liqglikda bo'lgani sababli dastur fragmenfining boshqa
biron o'rinda takroran qo‘llanishi qrvinfashadi. Imkoni boricha bir
(ator masalalarni yechishga qaratilgan obyektlarni yaratishga
harakat giling. Abstruksiys ‘bitta masala vechimidan ushbu so-
:mda(:lzl boshga masalalami ham yechishda foydalanish imkonini
ieradi

Sinflarni  yomshda biz funksiyalami vozishdagi 1artib-
qoulalarga voya qilamiz. Sinfoing birinchi gatoriga kakit soz
class va sinf nomi, so‘ngra yangi gatordan figurali gavslar ochi-
Inch va uning ichiga sinf usullari va ambutlan yoziladi.

Smif quyidagi bo*limlarga ega ba'lishi mumkin:

1. private (private, ichki). -

2. protected (protected, himoyalangan gism).

3. public (public, umumiy).

Fndi  bazaviy sinfning  umumiy  vozilish  sintaksisinu
quyvidagicha yozish mumkin; -

class clpssName {private:

“private berilmalar a'zolari> ~<private konstruktorlar> <pn-
vale usullar=

protceted:

<Himoyalangan a'zo benlmalar> <Himoyalangan kon-
struktoriar: .

<Himoyalangan usullar=

public:

“Umumiy murojaath xususiyatlar- <Umumiy murojaatli a’zo
berlmalar=

“Umumiy huquqli konstruktorlar va destruktorlars =Umumiy
hugugh usuliar=

]

C-+ ning bazaviy sinflarining bo‘limlariga quyldnbadm
huguglias mnqlang,an -

I Private qismi — she sinfiing Faat usullangmmumjaatm -
anigtaydi. Iosilaviy sinflar uchun private usullarga fovdalanish

Py




luqueqt beribmayds,

2. 1limoyalangan protected nomlari fagat shu sind” usulfariga
va shu sinf hosila sindt usullaripa murojaat gilishni beradi,

3. Liowniy buqueli public nomlari havamg turdagg sinflaning
usullanga murojaat gileshni beradi.

Sinflarni  aniglashda bo'limlardan foydalamsbnmo asosiy
qaidalagi:

1. Bo‘limlar istalgan tartibda e’lon gilinishlsri mumkin, hatio
qayia iaysifashiar ham nchrashi inomKkin,

2. Agar bo'lim nomdangan bo'imasa, u holda kompilxuam:
sinfia oxirgl aniglangan nomlarai private benlmu deh qahul Gi-
fach.

Agar biz a 7o benlmalarga muripjast qlhsluu cheklamoqetu
bo'lsak. ularni vmumiy fovdalamsh bo'lnnga Joylashtumasllg,amu
lozim.

11.2. Abstrakaiya

Absiraksiva — bu identifikatodardan fargli bo'lgan istalgan
dasturlash tili ifodasi hisoblanadi.

Obyekega mo‘ljallangan dasturlashda har bir obyekt prinsipial
dinark mehivatga ega. vi'nt U vagiga boe lik holda va imga nis-
batan tashgi faktorlar ta'sirida o'zgaradi. Boshoacha aytganda
obyekt ma’lum bir darajada o'zini ftishiga ega. Obvekiga
ma‘ljallanpan dasturdashda abstraksiva obyektea mo‘ljallangsn
dasturlashning modelr isoblanads. Sinl yrnomiy xysusiyatlar va
xulg-atvorga ega bo'lgan obyektlami birlashtiradi. Bitta sinipa
mansub obycktiar bir xi xususiyatiarga cea bo‘lib. bir xil xatli-
harakalni namoyon etadi.

Sinflar shablon (qolip)ga o xshaydi: ular obyekilaming nuss-
tarint tayvorlesh pchun gallanadi. Belgilar — sinfamyg tashgaridan
ko' rinid turgan xususiyatian. Obyckt wchki o*zgaruvchiga bevosita
kirishmi taqdim ctganda voki usnl yordamida qivmatnn gaytar-
pandagina o'z belgifarin namoyon qilishi mumkin.

Rulg-atvor - xabarga yoki holaming ozparishign juvoban
obyekt tomamidan bajariladigan xatti-harakatlar. U obyekt muma

212

(layotganin bildivadi.

Hir obyekt ikkinch obyek! ustida xawi-harakatlar bajanb, un-
g xulg- atvonga ta"sar ko tsatishi mumkin, «Xatti-harakat: ata-
masi o‘ruipd cusvlnd chaqirishy, «fimksiyasini chaciristy voki
«xabarni uzatishy atamalari go‘llaniladi.

Obyekilar o' riasida aloga obyektga mo ijatiangan dastudash-
mng muhin arkibiy gismidie. Chyekdar o'zaro alogasiming ikkita
ngosiy usuli mavjuddir.

Birmehi usol: obyekilar bird ikkinchisidan mustaqil ravishda
mavjud bo'ladi. Agar alohida obyekdarga o'zaro aloga kerak
ho'lib golsa, vlar bir-bidariga xabar jo natadi,

Obyektlar bir-biflari bilan xabarlar vordamida aloga giladi.
Nabar olgan obyekt ma’fom xatti-harakatlami bajsradi.

Xabar uzatish hu — obyekt xolatini o'zgartinshk magsadida
uslubmi - chagirib  olish  voki  xulg-atvor modcllandan  birini
(o' llashning o° zginasidir,

fickinchi usul: obyekt tarkibida boshqa obyektlar bo'lishi
mumkin. Xuddi obyekiga mo‘ljallangan dasturlashda bolganidek.
dastur obyektlardan tashkil wpganidek, obycktlar ham jamlovehi
vordamida boshga obyektlardan jamlanishi mumkin.  Lshbu
obvektiarning har bittasida uslub va belgiarga epa bo'lgan inter-
leys mavjud bo*ladi,

Xabar - obyekiga mo'ljallangan yondoshuyning  muhim
mushunchasi. Xabariar mexanizmi tufayll obvektlar o'z mus-
taqilligini saqglab qofishi mumkin, Boshqa biron: abyekiga xabar
jo' natayotgan obyekt uchun xabar olgan obyekt talabdagr xatti-
horakalm qanda} bagarishi unchalikk muhim CToas, Un;_m xali-
harakat bajarilganligining o'z muhimdit.

11.3. Yorisiik

Vorislik mavjud bo‘lgan sinfhing t’rifl asosida vangi sinfm
varatish imkonini beradi. Yang sinf boshgasi asosida varatiteach.
aping il aviomatik.  tarzda  mavjud - sinfisg bacha
wususivatlan, xulg-atyon va jory gilinishiga voristik qitach. Syvel
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mavjud Dbalgan  sinf nlerfeysining  barcha metodiari  va
xususiyeilari aviomatk tarzda vons intertoysida paydo ba‘lady,
Vorisfik — vons sinfida biron-bir jibatdan to'g'ri kelmagam xulg-
arvorni ayvaidan ko‘ra bilish imkonini heradi. Bunday foydaii
Rususivar  dasiurly la’minol talablurimng  o'zganshiga mos-
lashtivish imkonini beradi. Agar o' zgartmishlar kiritishpa ehilivoy
tug‘ilsn, bu nolda eski sinf fimksiyalanga vorislik giluvehi vang
sin{ yozib go'ya qofinadi. Kceyin o'zgartinitishi lozim bo'lgan
funksiyalarga qaytadan ta’sif beriladi bamda vang funksiyvalas
qo‘shiladi. Bunday o'miga o'nin go”yvishoing mazmuni shandan
iboratki. u dastlabki sinf ta’ritini o' zgartivmay tueib, obyekt ishim
o'zgartinsh imkonini beradi. Axir bu holda gayia les! sincviandan
puxta o‘tkazilgan asosty sinflarga tegmasa ham bo‘ladi. Agar siz
ko'p martatab qo‘llash yoki boshqa biron magsadlarea ko'ra
- vorislikni qo‘llashga ahd gqilsangiz, avval vorishik-sinf bilan varis-
likni berayotgan sinfbing turluri o*zaro mos keladimi o gmi ga-
rang. Boshqga sinfga vorishik bo'layotpan sint’ voris berayoigan
sind bilan shunday munosabatda bo'hishi lozimki, bunds natijaviy
munosabatiar 0’z ma’nosiga epa bo®lishi, ya'ni vorishik tabagal-
anishiga amal gilinishi kerak.

Vortslik yordamida qurilgan sinf metodiari va xusiusivatian
uchta ko rinishga cga bo'lishi mumkin:

*>0'rniga o'rin quiyish (almashiinsh): yang) sinf ajdodlarin-
ing metadi voki xususiyating shunchaki o' zlashtirib olmaydi, balki
ungn vangi lx'nil ham beradi;

»yangt:  vangi sinf butunlay  yangi  metodlar  wvoki
xususiyatlarmi qgo’shadi;

#rekwsiv:  yangi  sinl o'z gjdodlari  metodlari  yoki
xususiyallarin fo° g ridan 10" g'n olih go'va qoladi.

Obyektgs  mo'ljallangan  tillaming  ko‘pehiligi  (a'athi
ma’lumot uzatilgan obvekidan qidiradi. Agar u yerdsn ta'nif
topishning iloji bo'lmasa, biron ta’nl wpilmaguncha qidiruv
tabagalar bo‘vicha vyugoriga ko'tarilih  boradr  Malumotat
boshoarish ayoun shunday amslga osturiladi hamda aynan sha ve
fayli o' nngs o'nn qo'vish jaravoni amaiga oshadi.
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Voris sinflar himoyalangan  kinsh darajasiga ega bo'lgan
metodlar va xusustvatlarga kirish huquqni ohishlan mumkin. Ba-
caviv sinfda faqat aviedlar loydadanishi mumiinligi anig bo’lgan
memdtmgawm himoyadangan kivish darajasini berish rmumkin,
IBosliga hollarda xususty yoki ominasiy Kirish darajasidan foyda-
lanish Tozirn. Bunday yondoshoy barehia sinflarga, shu pxm]adan .
larmog sinflarga ham kinsh huqugi berilgemdan ko‘ra mus-
lahkamroq konstruksiyam yaratish imkorsni beradi,

Voristik uch asesiy hollarda qo’llanadh:

> ko'p martalab toydalanishda:

= aialib tueish uchun,

# urlarm abmashtivish uchun.

Vorislikning ayrim tuckaridsn foydalanish boshgalacidan ko'ra
nfzalraq hisobisnadt. Voristik yangt sinfia eski sinfiing wmalda
(o' lanishidan ko'p martalab fovdalamsh wakonini beradi Kodns
(irqib rashlash yoki Kiritish o°rniga vorislik kodga avtomatik tarz-
da kirishni to’mintaydi, ya'm kodga kirishda u yangi sinfning bir
qismidiek olib garaladi. Ko'p martalab quillash uchun vorislikdan
foydalanar ckansiz, siz voris qilib olingan jomy qilmish hilan
bogliq bo'ladi. Vorislikning bu turini chtiyotikorlik bilan qo*llash
lozim. TFarglash pchun vorislik fagat avled-sinf va ajdod-sint
o'Hasida  farglami dasturlash  mkonini beradi.  Farglarm
dasturlash yaxshi vosita hisoblanadi, Kodlash hajrmning kichikliai
va hodning oson boshqarihishi loyiba ishlaninasini esanlashtivadi.
Bu holda kod satrlarion kamwroq yozishgs to‘g'ri keladike, bu
qu*shiladigan xatolar migdorini ham kamaytirads,

Voriglik obwvektga mo'ljallangan dasturdashmng  mahim
sususivatlariga kiradi. Misol uchun, V sinfi A sifini mcroslashin
ko*rsatish uchun (V sinfi A sinfidan tashkil etilgan) V' sinfim
aniglashda sinf nomidan keyin ikkr nugi qo’yiladi va songra WV
vorislanayotgan sinflar keltiriladi:

class A {public: A () A ()

MethadA ()4

C lass ¥ public A {public- V()'.




11.4. Pelonorfizm

Apar  imkapsulyatsivalash  va  vorislikei  ohvektea
+ ma'fjallangan yondashuvning foydali vosilalan sifatida olib qu-
rash mumbkm bo'lsa, polisnorfizin - eng wniverssl vy radikat vosil-
adir. Poliwortizm inkapsulyatsivalash va vonsbk bilan chum-
barchas boglig, polimerfizmniz obyckiga® mo'ljallangn yons
gashuy  samaali ho'lolosydi.  Poluworfizm - obvektyga
o ljailumgsn voreiashuy paradigmasida madharsiy wshunchadic,
Polunortizmni sgallamay  tuiib, obyektga mo'lalianpan von-
dashuvdan samarali f'uvdalum\h Tumkin CIas.

Polirorfizm. shunday holatki, bunda gandaydiv brfta narsa
ko'p shakllarga cga bo'ladi. Dasturlash tilide «ko'p shakitans
deyvilganda, bitta nom aviomatik mexanizm tomeidan Lanleh
olingan hwli kedlarning nomidan ish ko*rishi tushuniiadi. Shun-
day qiib, polilnorfizen yardarnida bitte nom turli xulg-alvasom
bildirishi mumkin.

Vorislik poliunorfizmning ayrim twlaridan foydalanish uchun
zarurdir, Aymau o'nndoshiik tmkoniyati mavjud bo'lgani uchun
polimorfizmdan  fovdafanish munkin  boladi  Poiimorfizm
yordamida tzimga to*p“ri kelgan payids qo'shlumcha funksivalami
¢jo’shish mumkin Dastumi yozish pavtida batto &oomn gilin-
magsn funksionallik Dilan vangi sinflarmi go'shish ks,
buing  ustiga  bularning harmasim dastlabki  dastuem
o°zgartirmay Guil ham amadgy oshinish mumkin, Yangi lablarga
wsonging mislashy oladigan dasturly vosiva deparnba mana shuizr
tashoniladi )

Polimorfizmning uchta asosiy turi mayjud:

e qo*slulish polimorfizmi,

= pasamelrik polimarfizny

# ortigely yukfgnish:

Qu'shitish palimorfizmini sof polimorfizen deb ham atavdi-
tar. Qo'shilish polimortizm shuming bilan qrzigarltki, voing tu-
favli taroogq sind nushalan o'zini tudichn tutishi  muomkin,
Qo'shilish polimorftsnidan foydalamb, yangi tarmog sinflam ki-
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ritgan holds, tizimniag xulg-atvorinl o° zgariicish aenkin, Unmyg
bosh afzallign shundali, Jdastlabki dastunm ofzgartivmay  torib.
yinpi xulg-arvorni varatisia mumkin.

Aynan polimoriian tafayli jooy gilishdan takreran foyda-
lanishri voristik bilan avoanlashtirish kerk emas. Boning o miga
voristikdan  avvalam bor o'zaro  slmashinish  munosabatiari
yordamids pnlimurl‘ suly-atvorga erishish wehun foydalanish lo-
zim, Agsar ofsgro ghmashinish munosbaflan to'z'r0 belgitansa,
buning ortidan, athaii, fkroran go'ltash ghigib keladi. Oo’shibsh
polimorfizrudan fovdalanib, bazaviy sintdan, har anday aviod-
disny, shoningdek, bazavey sinf qo‘llaydigan metodlardan takroan
lovelalanish onenkin.

Parwnewrik polimortizimdan fovdaland, turdosh mctadlar va
turdosh (miversal) lurdar yacarish mumkin. Tunbesh metodlar va
wrlar dalillaming ko‘plab turlaci bilan ishlay oladigan dastany
vozish imkonint beradi. Agar qoshilish plimortfizondan foyda-
lnnish obyektni idrok etishga fa'sir ko‘rsatsa. parametrik -
limarlizmda fovdalanish  qo'llanayotyan metodlarga s
ko' rsatady. Parametrik polimarfizm yordamida parrnetr trini ba-
jnrilish vaqgtisachs ¢'lon qbmay turib, turdosh metodlar yaratish
munkin.  Metodlarming parametril ko'rsatkichlan bo’lganidek,
turdaming o'z ham parametnik bo‘lisht mumkin. - Birog ' po-
Himarfizmming bunday tui barcha tillarda hwn uchrayvermaydi,

Ortigeha yuklanish yordamida bitta nom luckicha metodlarm
bildirishi mumkin. Bunda metodtar fagat mdarlari va parametr
furfart bitan farqlanadi. Metod o'z dalilian (argumentiad) ga
hog' Tug ho' imaganda ortigcha yoklanish foydalidir. Metod o'ziga
wos parametrlar torlan bitan chehlanmaydi, batki, har xit furdagi
parmetdarga nishatan ham go'llanadi. Masalan: max metouim
ko'rib chiquylik, WMaksimal - tardosh tushuncha bolib, v ikkta
muayvan parametrlarmi qabul gilib, waming gaysi bin katlarey
chimini ma’lum gitadi, Ta'nf butun sonlar yoka suzovehi soglali
sonlar qiyosianishiga garab o zgarmaydi,

Polimorfizmdan samarali foydalamish san goyilgan birinchi
gqadam bu — inkapsulyatsivalash va vorislikdan samarali foyda-
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lanishdir, Inkapsidyaisiyaiashsiz dustur osongina si nilaming iory
qQilinihiga bog lig bn'iib qolishi mumidin. Agar dastur sinlaming
jomiy qikinish aspektlaridan biriga boe'liq bo'lib qolsa tamiag
sinfda bu joriyne to*g rilash mumkin bu‘tmaydi.

Puxta o'ylab isliluh chigilpan 1abagalanish ofrhosarh
munosshetiannl o‘snarishga yordain beradi. Umwniy (isTRbaI
absiradt. sinfiarpa ohib chiqish kesak haroda obyekilami shunday
daushurlash  kerakki, bunda obycktlaming  ixtisustastwiniiaan
nushelan cmas. badli vlaming o zlre dastarlashiiv!sin, Bu Keyin-
chalik har ganday vons sinfini dasturda qo*llash imkonim beradi.

Birog ko'p o'rinlarda fhjribasiz oyituchilar polimortiznng
ko*chaytinsh magsadida xulg-atvorni-juda batand tabaqaviy dara-
jaga olib chigishpa urinadilar. Bu holds har gandav avlod ham bu
xulg-ptvomi ushlab wrz oladi. Shuni esdan chigarmaslik kerakki,
avlodar o'z ajdediarining fondsivalanm chiqarib isshiay olmaydi-
lar  Dastwrni yanada polimorfizm gqitish magsadida puxta ce-
Jalashtiritgan vorislik tabwqalarini buzish ro"g i kelmaydi.

Takroriash vchun savollyr

1. Inkapsalyatsiya nima?

2, Pobimorfizm hagida tushuncha.
3. Vorislikning g |lanishi.

4. Smf xossalari va vsutlarsi

5. Abstraksiya nima'

Test savollarh

£ Inknpsulyatsiva bu -

a) berilgan obyekiyming nusxasini oluvely jaravandir

b} berilganiar va nlaming gayty ishlovehi kodini birlashirish
TieKAamznids

¢} obyektza vo' naltirilgan dasturlash tili.

d} vbyckr hotati uning berdtganlar- zolaming ayed payidag
Qiymati. :

T

-~
-~

2. Absiraksiya bu - e iy

a) berilganiar va wlarni gayte ishlovchi kodri Dbirlashtinsh
mexumzmidit < - .

b) berilgn obyektlaning tusxasin oluvehi J&!ﬁ}'OﬂdiT‘ X

¢} ideatifikatodardan fargli botlgan istulpan dasturlash
dfodasi hisoblasadi : ’ s -

d) obyekt holati uning berilganlar a’zolarming ayny payldagl
(uymat _ , %

3. Vorislik desturda qganday smkoniyat :faraiud:. : o

ay identifikatnturdan fargli bo'lpan istalgan dastartash uli
itodass hisoblanady _ : e

b} mavjud bo‘lgan sinfring ta’rifl asosidy vangi sinfi yarat-
ish imkonini beradi Mo

¢ berilgan abyektlami nusxasini olish

d) funksivalarni qagta ishfash ' Sy

4 Polimortizenning asosiv nechta turi mavjud?

a5

b2

c)3

d) 4 . . i

5. Sintiung bar bir vakili (nosxasi) nima deb noralanadi’

a) C+= Duilder

b vonstik

¢) abstraksiva

d) abyekl




XU BOB. BORLAND Cv+ BUILDER 6 NING GRAFIK 1¥i-

KONIYATLAR)

Yayanch so'dar: interjeys, grafika, canvas, wnage ohyekdi.

keordinata, piksel, galam, mo ‘vgalam, tasvir.

{2.1. Tayyor rasmlar bilan ishlash

Borland C: + Builder dasturchiga grafik dasturiar yordurmida
sxemalar, chizmalar va funksivalaming grafiklarini yaratish im-
konini beradi.  Baorland C++ Builder dasturlash mubiti vordanuda
2 xil ko‘rinishdag: grafika bilan ishlash imkoniyati mavjud.

1. Fayyor rasmiar bilan.
2. Foydianuveln tomoenidan yaratilgan tasvirlar,

Tayyor rasmlar bilan ishlash uchun additional komponentalay

palitrasida joylashgan image J komponentasidan fovdalaniladi.
Komponenta forma darchasiga ofrnatilgandan so'ng quy :dau

ko'rinishga ega boladi:

gﬁm‘* R m%
F.‘ I._____._.____.._,' I‘
}1 ; .......... l;
il ooce o]
?, % T e ;

. . '
Ol LS AR R P O S L 2 N o T FE, TSN ‘5\

12.1-rusnt Image Aanwnenlaszmng Kar'riveishi

Image komponentasining o'lchamlari height va

width

xususiyati orqali o'zgartirilade. Timage ketmponentasining piclure

xossasi orgali kerakli rasm tanlanadi. Picture xossasi bosilganda

ehranda quyidagi oyna hosil bo*ladi:

236

TR L Crgate ot [Py SRR IR s =

"

' —— i '
= i

g’ ‘_ _ e i}

; H ¢ heio B J;l
' L

1] l Koot ‘

* L)

- U

B

S 1 E

1 '

é il A (RO A4 —— i IS

A gl . B A | wa

12 2-rasm. Image koéwxenlasl pwucre umus:_wm

Hosil ho'lgan darchada load tugmasi hosiladi va tasm joy-

jashgan yo'l lanlanadi.
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Kerakli fay] tanlangailan so‘ng dastur ko rinishi quyidagicha

ho'ladi:
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12 4-rasne. Natfja oynasi
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12.2. Qulam va mo'yqalam

Borland C++ Builderning grafik imkoniyatlari ham galam va
mo yqalamdan foydatanish imkoniyatlarint yaratadi, Qalamdan
chizig va kontur chizishda, mo‘yqulamdan csa kontur bilan
chegaralangan yuzani bo'yash uchun foydalaniladi.

Qalam va mo'yqalam prafikaning chizish vuzasida hosil g-
lish mos ravishda pen (qalam) va  Dbrush {mo‘vqalam)
xususivatlariga xosdir, €

Ualam. Qalamdan nugta, chizig, geometrik shakllar: to'e'n
to'rtburchak, avlana, cllips va hklami chizishda qurel sifatida
foydalanilady, TPen obvekt xususiyati 12, 1-jadvalda keltirilgan.

12.1-jadval, TPen obekt xususiyati

Kususnmt T Viaziluns
Color | Chizy (kentir} rangs
Width Chiag gulimhg
Stvle Chingko'rinishi |
Mode | Tasvirlash rejums |

TPen obektining Color xususivati chizuvehi galam rangini
belgilaydi. Quyvidagi 12 z-jadvaldn PenColor xususivatlari kel-
tirilgan.

12.2-jadval. PenColor xususivati

Konstanta  |Rang [ Kunstanta | Rang
clBlack Qora clSilver ! kumush rang 1
cMaroon  |kastuan rsng [clRod | gizil [
| ¢lGreen Vashil | clime | och vashl |
clFucheia | Pushti clBlue ko'k |
Gl Nivy to'qko'k clVellow sanq

clPurple  |atirgul cong | clMedGray | o'ria kulrang ."i
clGmy kulrang cWaite  [oq i

TPen obyektining width Xususivatini chizuvehi qalamning
qalinligini (pikselda) belgilaydi, d
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Masalan: Canyas-=Pen->Width=2 chizig qabinligi 2 pikselga
eng hotladi. TPen obyektining style xususivah chiziluvehi
chizigning turini belgilaydi. TPen obyektining stvlc xususiyatlar
| 2 3-jadvalda keltirilgan.

12.3-jadval. Style xususiyatlari

Kumseants e | Ko unishi
' psSolid To'g'n chiziq
| pslash Uzan sheeixli punkor chizg ¥ =
psbot Qs shuixli panktir czig
'_ psDashDat Um-qnsgg shenxh punkisn chizig
PsDashDotidet | Bir wzun va ikk qrsgs shtoods puskiis chizig g i v
PsClear | Ko'rimmis chizq el B

3. Wo‘vqalam. Mo'vgalamdan (Brush) yopiq sohalarni
lo'ldirish wehum foydalamiladi, masalan: geometrik shakllami
bo'yash va hk. Mo'yqalam obycki sifmida quvidagi ikki
vissusivatni o'z ichiga aladi.

e Color - bo*valuvchi soha rangi;

. Style ~ to'ldwuveh soba ko rinishi.

Masaan: konturning ichki sohasi bo*yalishi yoki shtrixlanishi
mumkin. Color xususiyati sifatida barcha o* zgarmaslatidan foyda-
{anish mumkin

Style xususivatlan 12.4-jadvalda keltiriigan.

i2.d-jadval. Style xususiyaii

‘ Konstanta Do’ vash tur

|laSalid yazlit bo‘vash

leClear - | soba bo“yplmayth

hisHorizontal * gorizontal shtnxlash
'.x\rrucal T vertikal sierxlasi o e B |

nsFDhagonal oidinga epilish bilan crojpanad shirxlash

T Lhagonsl __m)_sh bilan dioganal shiraxtash .
o ross = [ morizontal-vertikal shiridash, wo's ko' rmshuia

 laliagCross diagana] shtnxlush to'r ko' rnishids —~
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l-misol. Mo*yqalamming barcha xususivatarini ko' rsatuveli
dastur tuzlsin,

Misolni vizual mubitda dasturlash uchun 1ta BitDn va 1
l.abel komponentalari kerak bo'fadi.

Fgmm . darchasiga v'matilgan komponentalaming
xususiyattanni quyidagicha belgilaymiz:

12.5-jadval, Komponentalar xususevatianini kiritish

Eomponenta: Xususiysinomi | A iriladi @
. | (()bjcabl S milga oshirdladizan javayon I
Efxd darchasining boluti) 7
Forml Caption {Propeitias) "Qulon  va  motvgalam”  so's
B ; : Kiritdladh, .
Labell Capton (Propesies) | "Moo vqulamining xuswayatian” 502 |
EZ L AL kisiifady |
BiBwml _Kmd (Propecties) “bOK™ xususiyen wnlanad,
_Caption (Propertics) | “Mo'ygalscs” sa 2 kiritiladi [
| OnClick {Events) Dastur wst kintiladi_ b |
Maviud komponentalar xususiyadart kintilgandan  so'n @ ,

dastur dizayni quyidagi kKo*rinishga keladi:

T A R TN M 0 I LT il T A | T P o P g T P
S0 ‘ S I i vJ, L e LT
A S SRR T e (et SRR b
o —— ey — v
i

1 c

ﬂo}qﬂaﬁing Tesashyllan ; /ik’);;hm ’

T . OV
e ——— AT i i PN = o NNV rp e ey o o

. 12.5-rasm. Dastur Lo 'rinishé
f;‘im:ludc vl he
#pragma hdrstop
finclude "Unit] h”
Hs
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#pragma package(smart init)
fpragina resource " dim"
Trotinl *Forml,

aaaaaaaa

__fasteall TFormi:TForml{TComponent® Owner)

Y Form{Owner)
|
?
vaid __fastead] TFarm1::BitBin 1 Click{TObject *Sender)
:

Canvas->Pen-=~Width=§;
Canvas->Brush-> Stylc—bsClear;
Canvas->Pen->Color=clRed:
Canvas->Rectangle(50,150.150.2507,

Canvas-=Brush-= Style-bsSolid;
Canvas->Pen-~Color=cIMedGray;
Canvas->Brush-> Color=clMedGray:
Canvas-=Rectangle( 1 70,150.270,250);

Canvas-=DBrush-> Stylc=bsHorizontal:
Canvas-=Pen->Color-ciBlack.
Canvas-=Brush-= Color—ciBlack,
Canvas->Rectangle(290,150,390,250);
Canvas->DBiush-= Style=bsVertical,
Canvas-~Pen->Color=clBluc:
Canvas-~Brush-- Colar=ciBlue;
Canvas->Rectangle(410,150,510,250);

Canvas->Brush-= Style=bsFiagonal:
Canvas-=Pen-~Color=cliaroon:
Canvas-~Brush-> Color=clMaroosn.

-----------
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Canvas->DBrush-> Stylc—bsBDiagonai,
Canvas-=Pen-=Color=clNavy,
Canvas-=Brush-> Color cINavy;
Canvas-=Rectangle(650,150,750,250};
I
Canvas-=Bnsh-» Style=bsCross,
Canvas->Pen-=Color=clPurple,
Canvas-=Brush-» Color=cIPurple;
Canvas-=Rectangle( 770, 1 50,870,250);
i
Canvas~=Brush-> Style-hsI hagUross;
Canvas-~Pen->Color-ciFuchsia
Canvas->Brush-= Calor=clFuchsia;
Canvas->Rectangle{ 8% 150,990,250);
j
Dastur matni kiritih bo'lingandan so‘ng T'9 lugmast bosilad
va natijada quyidag dastur ko‘rinishi paydo bo‘ladi:

e SRR G e R S
Mhiyskenthg et |\ |

! | i i

MEEMmEE |
P == Z 3

1

!

A YT MR N s e e Satadnbiiar K aaat S—l o 22 S5 Rl =)

12, &ras&i‘}'\myn OVHESE
12.3 Cddiy figuralar chizish
Grafik  elementlami  (to'g'ri  chizig. avlana, lo‘g'n
to'riburchak va hk.) obyekt yuzasida hosil gilish uchun Canvas
xussusiyatidan foydalaniladi.
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Borand C—+ Builder dasturida quyidapi grafik elementlami
hosil gitish mumkin:

1. To'y'n chizig. Borland C—= da to'g'ri chiziq hosi gilish
uchun LineTodan foydalaniladi. Uning yozilishi quyidagicha:

Canvas-=~LineTo {x. v}.

LincTo to'g'n chizigm galam (ke'rsatkich) turgan Koordina-
tadan boshlab x, y — nuqgiagacha chizadi Shuning  uchun
chizigning toshiang'ich nuqtasini kerakhi joyga o roalib olish le-
7zim bo'ladi. Bunda biz MoveTo ga murojaat qilamiz:

Canvas->MoveTo (x0, v0);

Chizigning ko'tinishi (rang, qalinfign va furi) Pen obyeki bi-
lan ifodalanadi.

2, Aylana va elfips. Ellipsc uslubi cihips va aylang chizish
uchun qo'laniladi. Ellipsening yozilish formati quyidagicha:

Canvas-=Cliipse (xt, y1, x2. ¥2):

bu yerda, x1, ¥1, x2, ¥2 = hosil ho’luvehi ayiana yoki ellipspa
tashgi chizilgan to' g'ri to*riburchakning mos ravishda yuqori chap
va quyi a*ng nugtalarini koordinatalan {12, 7-rasm}),

Chizigning ko“rinishi (rangi, galinligi va turi) Pen obekh bilan
ifodalanadi.

l{uij 1, v13
v A - e
X (" 4
S
's}':v“f{!.\. LT ——T ~'.._
195, 42} 02y

{ 2. 7-rasaL Aplana va ellipsga giyvimat berish

3. Yop. Yov hastl gilish nchun Arc uslubidan foydalaniladi.

[ fning vozilish format quyidagicha:
Canvas-=Arc (X1, ¥1, x2, y2, x3, ¥3, x4, y4)

bu yerda, x1, v1, x2, ¥2 — hosil bo'luychi voym davom cthnb
liosit qilinuvehi  eflips {(avlanajga (ashqi chizilgan tw'g't
io‘riburchakning  mos  kovrdinaalari;  x3, y3 yoyning
boshlang’ich nuqtasi; x4, y4 — yayning tugash nuqtasi.

Shuni avtib o'tish lozimki, vov soat stretkasi yo'nalishiga
qarama-qarshi yo nadishda chiziladi (12.8-rasm).
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v I =
12.8-rasmy, Yoyga givinar Berish,

Chizigning ko‘rinishi {rangi, galintigi va turi) Pen obekti bilan

tfodalanads.

4. To'g'vi to'mhwrchak. To'g'ri to'rbuchak hosil gilishds
Rectangle  uslubidan  foydalaniladi. Uning  yozilish  formai
quyvidagicha: Canvas-> Rectangle (x1, ¥1, x2, y2);

bu yverda x1. ¥2, x2, y2 — to'g'n to'rtburchakning mos rav-
ishda yuqori chap va quyi o'ng burchak koordinatalari.

RoundRect uslubi ham to°g ri to'rtburchak chizadi, fagat Rec-
tangledan farqi shundalki. uning burchaklan yumalog (silligq)
shaklda bo'ladi. Yozilish formati;

Canvas-~RoundRect (x1, v1,x2, y2, x3, v3);

bu verda x1, y2, x2, ¥y2 - to'g'ni to'rtburchakning mos rav-
ishda yuqgori chap va quyi o'ng burchak Koordinatalagi; <3, v3 —
yumalog hosil qilishda qoNaniluvchi ellips olchamiari (129-
Tasm).

(BN S .

il

|

i

1;
L i

-

f=lviy
12.9-rasm. Chietlari yusmalog ko ‘rinishidagt to g ri
- o ‘riburchakga qiymat berivi

J. Ko'pburchak. Polygon xussusiyatidan fovdalamb
ko‘pburchak chzish mumkin. Polygon TPoint tipli massivid
paramenr sifatida gabul qiladi. Har bir massiv’ elementi o°zida
ko'pburchalming bitta borchagi koordinatasi (x, y) ni saglaydi
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Polygon xussusiyati esa shu nugtalami ketma-ket to'g'ri chizigiar
[»ilany tutashtirib chigadi. Yozilish formari quyidagicha:
Canvas->Palvpon (p. n),

Bu yerda, p — TPoint lipli massiviar majmuasi bo'lib, o' zida
ko'pburchakmng  koordinatalarini oladi. n — ko'pburchakning
burchaklar sons.

4. Seksor. Tllips volki avlana sektonm hosil gilishda Pie uslu-
oidan foydalaniiadi. Pie uslubining umumiyv yozilish formati:

(‘mwas-aPie {x1,y1, %2, ¥2; %3, v3, x4, yd)

bu verda x1, v1. x2, ¥2 — hosil bo® luvchx scktomi davom
cthirib, hosil qitinuvehi ellips {aylana)ga tashqi chizilpan to‘g'e
to'rtburchakming  mos  koordinatalari; x3, y3 - sekiorning
hoshlang'ich nugtasi; x4,v4 — sekloming lugash nuglasi (12.10-

oxl, o T1 | x4 ¥

rast).
¢xl. vl el M)
g SHAOR I oS ."L‘.\‘..-._-".—"- ——
: RN P | : 1%y
—7—‘. ?. . e

H .
T

12. 10-rasw. Sektorga giywwt berisih,

7, Main hosi! gelish. Grafik obyekt sintida matani hosil gilish
uchun TextOut usulidan fovdalaniladi, TextOutning yozlish
formati quyidagicha: :

Canvas->TextOut(xC.y. Text);

bu yerda x, ¥ — matn boshlanuyvchi koordinata; Text — hosil
bo' hrvehs belgi kattalikdagi matn yoki sauli o 7gnruvcht (12 11-
(asm).

A
o
LA o

12, 11-rases, Mam hosif bo ‘lu\'E:M. soha koordingiasi

Hosil bo'luvchi matn belgian Canvas obektipa muvofig
kcluveht Fonl xususiyati orgali ifadalanadi. Foal xususivat TFonl
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obektiga tegishli ba‘lib, 12.1-jadvalda belgi xarakieristihalsn va
go'Naniluvchi usiublan keltirdlgan.

12 15adval

Xususryat (¥ Amiglnoishi =T,

Name | Fovdalanituvehi shoft Qiymat sifatida shilt nomi yoziladi, { Masi-
! | lan: Tumes New Roman) o

Size  |Punklacds Uodaleniluveds shrif? oTchann,  Punke-paligraliyzidn
qe’lianiluvehi o'leboy biskign ba'lib, U taxnunan 172 dyyymaa toig. |
Style  Belguu youish usoli, quyidagichs bo'lishr mumkio: oddiy, galin,
* kursiv, ostiga chizilgan, ustga chiziigan. Bular quyidagi konstant |
lar vordemida aowigs wvshnlads: fcBold{galin), fleahokursiv, |
fiUnderline(ostiga chizitgan), A¥rikeCuriustiga chenluan),

Coior | Belgi rang:. Quymal sifatidn Moy konstanlalardan foydalanian |
mumkin.

2-misol  Yugorida keltinlgan usullardan (oydalanib arafik
obyektlar hosil gilinsin.

Misoini viznal muhilla dasturiash uchun Ia Label, [ Tmage
va 2 BiBin komponentalari kerak bo‘ladi,

Forma darchastga o'rnatilgan komponentalar Xususiyatlarini
quyidagicha belgilaymiz:

12.2-padkval
Komponentsisr rususivatiavini Kivitish
| Kowpunenia | Xususiyat noml Amulgs ashisiladigan jaruyon
woati (Ohbject Inspector
.y dnechasining bolali) | aci
Form| Captioo | Propectics) | “Iiusralar Dilan GHsh™ so° 71 KriGlade
Labell Caplon (Properties] | "N olzja Jurchasi” sa'z kicddad,
BB} Kind (Propertica) | “bAOK” xususrvat tudaiseds.

Caption {Properties) | “Natijn” 8072 kiritiladi Zo
3 OnClick (Evaius) Drastr momni Kitiigads,

Dithm?2 Kind (Progertivs) “hkCloss” amasivati ennlmadi.
| Capiom (Praperties} | “Chiglsl™ su'i Yaritidndi.

¢

{ | OnClick (Eveats) | Close(); Kimiiinds,

Mavjud komponentalar xususiyatlari  kirilidigandan so'ng
dastur dizayni quyidagi ko'rinishga keladi:

W* dmhfsif-:"?fi-';'-:-ff-f P

" 12.12-rasm. Dastur ko rinishi
IDastur dizayns tayyor bo laganidan so'ng quyidagi dastur
matmi kiritilady:
&)
dinclude <vel he
#pragma hdrstop
winclude "Unitt.h"
#pragma package(smarl_init)
Spragma resource "® dfm”
TForm1 *Form);
__fasteadl FForm1: T Form1{ I Component™ Owner)
- TForm(Owner)

-

e

vaid _ fasteall TForm 1 BitBum L Click{TODbject *Scnder)
{

Image 1-=Canvas-=Font-=Style << SBold,
lmage!-=Canvas-=Pen-=>Width=5;

Tmage | ->Canvas-=Arc(10,10,90,90,90,50,10,50).
Image 1-=Canvas-=>TextOul{40,60," Are"),

i
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Image | -=Canvas->Chowd(110,10,190,90,190,50,110,50);

Tinage | =Canvas-=T extOut( 135,60,"Chord");

i
Imagel->Canyas- Elhpse(zio 10,200 50Y;
lmagcl =Cany as-oTexlOuf(BO 641" Ellipse").

lrrmgc:l-%mas- =P1e{310,10,390.90.39(1,30,310,30);
Imagel-=Canyvas->TextOuy340,60," Pie™);

Tloint points{S]:

pointsf0] — Pointi 30, 150);

pomts[1] = Poimt(40,130),

points[Z ]| = Point(50, |40);

pomts| 31 = Pomt(60.130);

points|4{ = Poinl(70. 150);

+ o lmagel-»~Canvas->Palygon(points,4 );
Imagel->Canvas-=TextOut( 30,170, "Polygon" );

s

pointsf0] x == 100;

poins|{1].x = 104

points[2].x += 100:

points[3].x + 100;

points[d4]x += 100;
Imagel->Canvas-=~Palyline(points,d);

Image l-»Canvas->TextOut( 130,170, "Polyline" ),

Imagel-~Canvas-—Rectangle(230,120,280. 160}
Imagel->Canvas->TextOut{230.170,"Rectangle™);

Image | -~Canvas-=RoundRect(330,120, 380,160,202}
Imape | =Canvas-='exrOut( 325, 1 70."RoundR ect" i;

l.'.'
Tmapel-=Canvas-~MoveTo{430, 160);
Imagel-=Canvas-~LincTol470,10};
imagel-=Canvas->TextOui(130,170,"Cluziq™);
H
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void __fasteall TRorm |2 BiBmn2Clicki TObjcet *Sender)
i

Close();

}

l)m‘nu maini hivitib bo*linpandan so ng F9 tugmasi bosiladi
va nabjads quyidags dastur ko‘rinishi paydo bolady:

A R R J’gﬁ‘
NOCO | el |

s om0
e e wxy Tafe B ‘ml.ﬂ]jlh ,
habjw etk -

e T e i Ll Sl el B e

12.13-rasm. Na atlfn o}nbs! 3

v ———— -

- e

3-misel. Olimpiada bayrog‘ini chizuvehi dasour tuzilsin,

Misolni  vizual muhitda dasturlash wchun  Ha BitBm
Komponentasi ke boladi

Forma dwchasiga o‘rnatilgan kompenentalar xususiyatiaring
quvidagicha belgilaymiz:

12 3-jadval, Komponentalar xususiyattanmi kivitish

'

o
N
O

Konmponota Xususiyat nomi Amalgn oshivBadbigan jarsyan
nowmi {€¥hject Inspecior
. durchasming holati) |
Farml Cuptrom (Propertzes) “Grofde™ 50°zi kinilads
HiuBml Kuud {Properhies) | “BROK™ xuausiyefi tonlunith.
ion (Propettics} YNyt sa’ 2 kiitiladi.
On(‘hck (Bvents) | Daytyr matm kinitcladi,




Mavijud Kkomponentalar xususiyatlari kirlgandan so‘ng . e Pen-=Width- 5-
dastur dizayni (uyidagi ko'rinishga keladi: é::\x:;?-is“;:llshflgglcibsﬂ -
Canvas-—>Pen-=Color=clBhue;

i Carvas-=Ellpse(150,140,310.300):
f,c,,m ! Canvas-=Pen->Color—lBlack;
—aisl Canvas-=Ellipse(270,140,430,300);
Canvas->Pen--Color=clRed;
Canvas->Ellipsc{380, 140, 54¢0,300):
Canvas-=Pen-~Color=cl YeHow;
Canvas-=Cllipse(210,230,370,390);
Camvas-=Pen->Caolor=¢clGreen;

™32 14-rasrs Degtur ko Simihl : Canves—>Fllipse(330,230,490.390);
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Dastur dizayni ror bo'lganidan so‘ng quyidag: o BIEIRAY X . - qaxe
' ta)?mmﬂ hmdi: L st ' Dastur matni kirtih be‘lingandan so*ng 1"‘9 tugmasi bosiladi
I va natijada quyidagl dastur ko'rinishi paydo bo‘ladi:
b R A U R AN AN MR S R A
finclude <vel h> kst ']
#pragma hdrswop ; ' hizioh | 1
itinclude "Upit? h" : P i |
i !
#pragma package(smart init) ‘
#pragma resource " Afm" 2 i
TFormt *TForml; % ;
[ ' 9
__fasteall TForm1::TForm H{TComponent® Ovmer) : 2 1 S-rasms. Natii v —S
- TForm{Owner) 12.15-raswi Natja cyaa
§ A-misol. 4/ -omv funksiyaning grafigini chizuvehi dastur
| tuzilsin,
g . .
g isobi viz i b wchun !ta BitBtn
void _fustesll TForml-BitBml Click{TObject *Scnder) kom':;;;’;"és,- SAA o i, R
5 AR AR B s Forma darchasiga o‘rnatilpan komponentalar xususiyatlacini
Canvas-=Pen->Width=1 quyidagicha belgilaymiz:

Canvas-=Pen->Color=ciBlack;
Canvas-=Brusii->Color —¢lCream:
Canvm- ~Rcctanglc( 30, '-10 70(}.500]
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12.4-jacdval, K omponcitatar xusasiyatlaring kiritish E
void  fasteall VFopnl - RUBWn 1 ClickiTObjeet *Sender)

[ Kyteponanis Rusustyet noor Amalge cabieilatignn javazon | 00 8 {
nomi (Object Ineperiar ‘ - ftoat v.x.e:
G dauchasinicg holut) X : R - VSRR
v N 5 ] R -y v R Wik x Dt |
e e AT e T e trmiege 1 --Crmvas>MoveTo{320.0);
titfiend | Fiod (Puopechin) "BOK” xususiyas qninpoadi. 2 Image)-=Canvas-= aneTo{ 320,480,
Caplioa (Properties) | “Natijs® so'm boctifpdi,  ~ 1 Imagel-=Canvas-: =-MmeTo{0,?40}
Ond: ek (Evcm;} . Dasua srarm kantilade : Emage | -=Canvas-=| ane 1'0(640,240%;
2=320:
Mavjud kampenentalar Xususiyatlari laritilgandan  song ' w2440
dastur dizayni qmlgﬂgl Lc_g l‘mishga lelmh g loe(x—ix=-3%3. 1434 =3.14/60)
"’"""‘ AR SRR 2 ‘ { y-cos(x),
& & . : Imagel-=Canvas-=hMoveTo{z 3}
$ sy | . Image 1 -=Canyas->{.ineTo{3201 x*30.240-y ¥50),
i , ; =320 x50, ;
i i w240-y*30; : oty o
3'-- © eee—— "“J . Image T-=Canvas->TestOun 50,50 "u=cos(x)  funksiyan
12.f6-rasm Daster ko 'rinishi azmﬁ.c}i“};
Dhastur dizayni tayyor bo‘laganidan so'ng quyidagi dastur ‘,}
matni kintiladi: ] RO ; : : >
i A ' Dastur matni loritih ba‘lingandan so'ng ¥9 tugmasi bosiladi
#Hinclude <l i natijada quyvidagi dastur ka‘rinishi pavde bo'ladr
#pragma hdrstop : : e D A O T PR G P R S T
#include "TTniel h" : .'4 i’.'.'M%{%%'éﬁﬁ}b@}J%Mr‘ﬁh%fg;‘:ﬁ.ifl‘% 0
“n’ ) d Grml s ey ‘ .
dpmgma packago{smart it} ‘ | '
“pragma resource " dfin” : b . i <Malifa
FFomml "Forml: A oD St a3 ——7; |
VY 2 /L] . “*.__ el { ]

nn

fastcall Tlorm 1 TForm 1 (TComponent* Qwner) T e

C TFarmtOwmer) S 12 17-rasm Nafifa aynosi
{ 4 ‘Pakroriysh achon zovollar




I C4+ tilining gratik imkoniyaifar.

2 Tasviddarmi hosil giluvchi funksivalar,

3. Image komponentasining imkoniyatlari,
4 Grafik tasvidami hosil qilishda galam ve mo'yqalamning
imkoniyatian.

5. Grafik tasvirlarga matnlar kiritish funksiyalari,

Test savollari

I, Qaysi usul yoy chizadi?
&) Are{xLy1,x2, ¥2 x3 33 x4,y4)
b} Are(x1,¥1.%2,¥2.x3 ¥3)
©) Cllipse(x Ly §,x2,u2 x3,u3 x4,u4 )}
d) Circle(x1,¥1 A2,u2,x3,u3 x4 ud)
2. Grafikada qalam(Pen)ning xususivatlaci ..
a) bsBDiaganal, color, style
b) Canvas, image, pen
¢} Color, Width, Style
d) Brush, color, style
3. C++ da chizig chizish uchun gaysi -
Lt q gayst usullardan fovdaly
a) Canvas-=Ellipse(x1,¥1,x2,y2)
b} MoveTo(x0,y0), LineTa(x,y)
¢) Canvas->Are(x 1,y | x2,y2.x3.y3,x4.y4)
d) Canvas-=Rectangle(x1,y1,x2,y2)
4. Obyektning rangi qaysi xususiyati orgali beritadi?
a) Pen
b) Style
¢) Calor
d) Width
5. € daaylana chizish nchun gaysi wsuldan foydataniladi?
a) Ellipse
b) Circle
¢) Reclangle
d} Arc
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X1H BOB. BORLAND C++ BUILDER &
INTEGRALLASHGAN SOHASIDA MA'LUMOTLAR
BAZASINI QAYTA ISHLASH -
Tayanch so'gdar: ma’lumotiar bazasi, ma Humoflar bazasimi
hoshigarish tizimlars, maydon, gator, ustun, relpatsion model, tar-
mixgli moded, so'rov, SOL, Microsft Access, jadval., :

(3.1. Ma'lumotlar hazasini tashkil gilisk va ularni hoshegarish

Ma'lumotlar bazasi texnologiyasi an’anaviy fayllami tashkil
clishning ko'pgina muammolarini kamaytiradi. Ma'lumotlar ba-
zasint ta’riflavdigan bo‘lsak, bu — ma’lumodar mapmui bo'lib, v
ma'lumotlami samarali  narorat  gilish  va  ma’lumettami
markazlashtinsh argali bir nechta ilovalami boshqarish uchun
lashkil ctiladi. Bunda har bir ilova uchun ma'lumotlarmr alohida
fayvllarda saglash o‘miga foydalanuvchi barcha ma’Jumotiarm
markaziashtirilgan joyda saqlaydi®. '

Ma'lomotlar bazasi (MB) — bu o‘zaro bog'langan va tarti-
blangan ma’lumotlar majmuasi bo'lib, v ko*nilayotgan obyektlarn-
ing xususivatini, holatini va obvekdar o'rtasidagi munosabatni
ma’lwmn sohada tavsillaydi.

Ma'lumotlarni  saglash, wzalish va qayta ishlash uchun
ma’lumotlar bazasing yaratish va undan keng foydalanish bugungi
kunda dolzarb bo'lib qolmoqgda Katta hajmdagi ma’lumotlarni
boshgarish, ularden kerakh ma’lumotlarni so®rov ofgali istalgan
ko'rimishda chigarib olish, ma'lumotlamming zaxira nusxalarini
olish., katta hajmdagi ma’lumotlarm siqish, qulay interfeysda
ma lumotlar bazasi ustidan nazorat o' rnatish, ma’Tumotlar asosidy
hisobotlar hosil gilish va bulardan boshqa ma’lumotlar ustids juda
katta ko‘lamdagi  ishlami amalgs  oshivadigan  dasturiy® kom-
plekslar mavjud. Bunday dastudar maymui ma'lumotiar bazasini®
boshqgarish tizimiari deb yuritiladi.

CRenoeth . Laudoi, Jawe. P Lexdoe Maggemen Intormatan Sustems: Managing the Dig-
il Finn, §21k Editzon, Pearsae Edocatian, 17SA 2014, p 244245,
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Ma'lumallar bazasini boshqarish tizimlaei (MBBT) — bu
da’sturiy taminor  bo'hib,  tashkilof ma’lumotlagini
markazlashtirish imkonini beradi hamda bu orqali ma'lumotiami
samarall boshqarish va amaliy dasturiy vositalar yordamida saegla-
navotgan wma’lumotlardan  fovdalanish imkonini beradi. VIBRT
amaliy. dastry vositalas va fayllarning fizik me’lmotias
o'rtasida intertevs vazilasm bajaradi. An'anaviy mahumotler
tayliari tizimidan foydalanib, dasturchi dusturda ishlatiladigan har
bir ma'lumotlaming clement hajrmimi va farmatini belpsiashm
so‘ngra ular jovlashgan maydonni kempyutérda belailashi kerak
bolad,

MBEBT — bu ko*plab foydalanuvehilar tomonidan MBni yarat-
ish, unga go‘shimcha mahunotlarni kiritish va MBni birgatikds
ishlatish uchun zwrur bo'lgan dasturlar majmuidir, MBBTmng
tarkibidagi asosty komponenti bu —ma’lumotlardir,

Ma’lumoilar bazasini boshgarish tizimi bu — umumiv lushune
cha balib, unig tarkibiga ma lumotlar bazesi ham kicadé, Misol
uchun, mashina chigaradigan zavod by MBBT hisoblanadi,
mashinalar esa mu’lymotlar bazasidir, MBBT wnumiy bir dustur
bo"lib, ma’iumaollar bazasini boshqgaradi va uni bir tekis ishlushmi
i minlayds.

MEBT ortigcha ma'lumotlarni  kamaytrib, qavia takror-
lanuvehi ma'tumaotlami minimum darajagachn kamaytirish im-
konini beradi. MBBT dasturlar va ma’lumoitami ajratadi, buning
natijusida ma’lumotlardan mustaqll toydalamsh umkonini heradi.
Malumotlardan foydalamsh indconivai oshirtadi, dasturni ishial
chigish va go‘llab-quvvatlash uchun sarf-xarajaflar kamavadi,
shummgdel fovdalanuychilar va dastorchilar wma’lumotar ba-
zagida ular uchun maxsus so‘roviarm bajarishlan mumkin botsdi
MBBET tashkilotga ma'lumotlarmi  markasashtirilgan  holda
beshgarish va axborot xav sizhgini oshirish imkonini beradi.

MEETga misol gilib: Oracle MBBET, MySQL MBHT, MS
SQI. Senver MBBT. MS Access MBBT kabitarni okish muwnkir,
bular ichida ma’lumotlar bazasini yaratish mumkin,

@

Texnik gismi tashqi go'shimcha .\'L?tiradan' ihorat bo'lsa,
dastur qismi esa ME bilan foydalanuvehe q'rtagxdfagu mulogotni
tnshkil qilishos amalga oshiradi, MBning fUZI'ISh.! 0 rgam!a;-‘ptgan
ohyektaung ma'tmmotiay ko ninishi, ma’nosi, tuzilishi va hajmiga
bog'lig bo'ladi. : llin iy 1B

[Tozirgi  kunda kompyuter uchun, shmungdei?, sm!vfe:'- :
kompyulerlar uchun MBBTning eng mashhur  turidan n.n
relyaision model hisoblanadi. Relyatsion xpodcﬂarda f)p}rc.ktiar s.g
wlarning o°zaro alogatlan ikki oficheyli jadval ko'rinishida fas-

virlanadi.  Ma'lumotlaming  bunday ko‘vinishda tasvidanmishi -~ o

obyektlaming o-zaro alogatarini yaqgol tasvirlapishipga asos

0 ladi. : 3 :
Misol sifatida 13.1 jadvalni keltirish mumnkon.

13 1-judval. Relyatsion modcl

(Faputivasi]  famo Tup'ilgen | Guruhi lurarjcys
sanasi i1

Kaditor ~ |Dirvomid [22.05.1992 [117-16__[Mirzn Lilug'bek 20 uy
[Kobulow [Farxod  12.02.1993 |115-16__[Ton Sio 14y

Avtigov  fSunae (180519 [11-16  |Olmazin wmani 15 wy {
Taipov  [Jasor___ 15031902 722-16  |Borumiy hu'cliasi 22ay |

13.2 Borlsad O+ Builder 6da ma'lumotlay bagssi va uni qay-
; ta Ishlash

[ Jshbu bo' limda Borland C+— Builder 6 muhitida ma'hmzotlar
bazasi bilan ishlash asoslarini ko‘rib o' tamnz. 30|'land C +
Ruilder 6 dasturidan foydalanib, bivta foydalanuvehiga asoslangan
ma'lumotlar bazasini, shuningdelk, serverlar bilan ishlaydigan
ilovalarni varatish mumkin, bunga misel gilib, Oracle, 5)'ha§=?, In"
formix, Interbase, MS SQL Scrver, DB2 va ODBC MBR[larni
keltirish mumkin  Borland (' —=— DBuilder 6 'dasturmjrfg
ma’ lumotlar bazalarini ishlatadigan ilovalar varatish bilan bog'liq
bo‘lgan imkonivatlari juda keng.
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~ Borland C 11 Builder 6 dasturida ma’lumallar bazasi bikan
ishfovehi - juda  ko'p  komponenilar maviud  Ba'z bis
kornponentalar bilun fanashib chigamiz:

£ £ TTable obyekii ma'tumotlar omboridagi ]
j:ad.wd.bilan mulogot o'matish uchim xizmm.b?;:;:g? r;:;:];;g
ixtiyoriy tipdagi (FoxPro, ODBC, SQL va hakazo) tna'lumotlae
bazas'mmg t_nar bir vozuviga va maydomya to'gridan to‘e'n
murojaat gila oladi. DBu komponem, shuninpdek, alohida
hasotﬁtlg bilan ham muloget o'mata oladi. 5
ITable obyektfidan toydalanishdan oldin '
bazasam }ﬂash kerak, va'ui shy komponemni:gn g?);a?n:ﬁ'g?;
xususiyatida chigadipan ro'yxatdan kerakli jadvalni tsnlash va
TableName xususiyatidagi vo'yxatdan keralkli jadval nomimi
tantash kerak. TTable obycktini bir necha xususivatlarini ko'rib
chigamiz; .
v Active — xususivati ikkita givmat qabul gilads
“true™ qiymm ba'lsa, jadval faol his&blanmili, "fa&t’x’a qu}Anglg
po'lsa; jadval yopigligini bildimdi.
¥ DatabaseName — kerak bo'lgan jadval joylasligan
kal&l’t?g nomi yoki masofada joylashgan ma’lumntlar bazasining
tﬂSh(]l. Xotiraga yozilgan gqo'shimeha nomi (alias). “Alias”
qo‘shimchs  dastor BDE  konfipuraisiyasi vordamida  voki
Du:ubasa.’ExplOJe bosh  menyusidy joylashgm‘l. SQL Expiorcr
\-:;Iangda o‘rfmli!afgl Bu xususiyat fagat jadval yopilgan (uning
active™ xususivati “false”) bo'lsn, o'zearishi cin, :
s msg; S$a, 0'zgarishs mumkin, maszlan:
Tablel->DatabaseName = "BCDEMOS"
Tublel->Active = tri;
: TableName —jadvalning nomi,
Exclusive — agar bu xususivat “mue” bo'lsa us jory
dastur tomonidan ochilgan bo‘tse, boshga hech )t?ulsf%;cli:;z?:lﬁﬂ;
qu:c;m o}cxh::]lrrwycilii). Apar by xususival “false™ ho‘lsa fasl
‘male), hoshqa fovdal : ] I i
o h;\-lad":_] vdalanuvehilar ushbu jadvalni  ochishiari

-

v IndexName —jadval uchun [Kkilamels  indeksni
antglaydi  Tadval ochiq holatda oo'lganda by Xusesiyatni
0 zpartnt bo lrmaydi.

v -MasterFields — boshqa jadvalga havola yambish uchun
maydon nomin betgilaydi.

v MaswerSource TDataSource Xomponentming nomi
her'lib, I'Table komponentasi bog'langan jadviddan ma’lumoliami
alish imkenini beradi,

v  Fields — TFild obyektlar massivi bo'lib, ushbu
susnsiyatdan maydonning tarib raqamiga murojaat cfish mumkes.
Misol uchun:

Edit)->Text=Table1-=Tields{2}-=AsSiring:

- B2 ranoTable obyckti ham xudds 1Table obyekzi
laby toa‘lumotlar bazasidagi biror jadvalga bog‘lanish va unga
murojaat qilish uchun xizmat qiladi. Bu obvekidan asosan
MSAccess ma’lumotiar bazasini boshgavish tizimida yaratilgan
ma'lumotlar bazase bilan ishiashga mo‘ljallangan Bu obyekt
wsosin  TADOconnection  obyekti  bilan  birga  go'Hamilib,
TADOCanneetion ma’hunotlar bazasiga ulanadi, Shundan so'ng
bir yoki bir ncchta TADOTable obyektlari Conncetion xususiyati
vordamida TADOConnectionga ulanads va TableName xusustyati
vordamida kerakli jadval bilan bog‘Tanadi. Obyekini faollashtirish
uchun “Active” xususivati giymatini “true™ ga o'tkazish kerak. Bu
obyekt yordamida ma’lumotlar bazasidan ma’lumotlarmi biror filtr
yordanuda ajratib obish rurnkin.

TADO'able obvekrini bit necha xusustyatiarini  ko'nb
chugamiz:

7 Active — xususiyat ikkita giyvmat qabul giladi. Agar
“troe” givmat bolsa,  jadval faol hisoblanadi, “false” qivmar
bio*lsa, judval vopighigini bildiradi.

v ReadOnly — xususiyati shundan iborarki, agar “true”
qivmat qabul gilsa, jadval “Fagat o'qgish uchun” reyimt Faol
bo'ladi. Jadval ochig bo*lganda ReadOnly xususiyatini o'zgartirih
bo'froayvdi.

¥ TableMame —jadvalung nwrmi.
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v Comnection —jadvaldagi ma’lumotlar bazasi bilan
bog lamish uchun xizmal giladi.

¥" Tilter —jadvaldagl ma’lumotlar bazasini saralash im-
komini beradi. Misol uchun, saralashni amalga oshirish uchun
quyidapi dastur kodini kiritish mumkin:

ADOTablel-~Filtered — false;

ADOTablel-+#Filter ~ "Name like “C*™",

ADOTablel-=Filtered - true;

¥ Name — komponcnraning nomi,

# ThamSource obyekti bevosita TTable voki TAdoTablega
bog‘lamb, ma’lumotlar bazasidagi yozuvlami tahrirlash, ularga
murojaat qilish imkonini beradi. Buning uchim komponentning
DaiaSet  xususivatidagr  ro'yxatdan kerskli Table elementi
tanlanadi va shv orgali ikki obyckt birbiriga hoglanadi,
TDataSource obyekt bitta ma’lumotlar bazasidagi bitta jadvalga
ulang oladi.

Yuqoridagi uwchuls obvekt ham dastur bajarilish vagtids
ko'rnmaydigan obyckt bo'lib. Formalar Dizayneri ko'rinishida
ulami formag tashlaganda o‘ichamlamni o‘zgartirib bo‘lmaydi
Ularni ma'lumotlar omboriga Formalar Dizayneri rejimida ham,
dasturiy yo'l bilan dastur bajarilish vagtida ham boglash
mumkin. .

Buning uchun quyidagicha kodlar voziladi:

{

Tablel-=DatabaseNatme - “DRDEMOS™,
Tablel-=TableName - “animals.dbi™;
Tablel-=Active = True:
DataSourcei-=DataSet = Tablel;
DBGridi->DaaSource = DataSourcel;

)

1 TDRgrid obycktu ma’lumoflar bazasidagi hisobotlar,
jadvallar va so‘rovlardagi mw‘lumotlami jadval kofrimshuls
namayish ctish® uchun qgo‘llanadi. Bu obyekt yordamide
nalumotiar bazasidagi yozuvlami namovish gilish, tahnriash va
i zgartirish mumkin, Kintilgan o*zpartinshlar joriy vozuv wslidn
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boradi va bu o-zgarishlar fagat hoshga yozuvga o'tgunda voki
dastur vopilganida saqlab golinadi. TDBgrid obyckti bevusila
DataSource  xususiyali yordamida ‘FDataSource obyektgn
boglanadi va shu orgall ma’lumotlarni namoyish etadi.

Ed TDBNavigator (QDBCtris) vbyekt dasturda “THHgrd
voki TDRBedit komponentlati  orqab ma’lumotla:_ bazag
vozuviarign  murojaat  ¢ilinayotga  vaqtda qo Taniladi.
TDENavigator  foydalanuvchign  ma’lumotlar lmmsndngx
sozuvlami  tahriresh  yoki  ko'rib  chigishda  foydalaniladi,
Foydalanuvehi TDBNavigator tugmalardan birini bosganda shu
tugma bilan bog'langan amal dasturda bajarilgdi. il

“Quyidagi 132 -jadvalda  TDBNavigator  obyektining
tugmalan va ular bajaradigan amallar ko‘rsatib o' tilgas.

13.2. Jadval. TDBNavigator ohyektining tugmalan

Ty % Bajacadigan amali
T Ma'lumotlor bazasidsge dastlabler yoruym faal-

I Finst lasshrish, U faqne joriy yoeuy dastiablo  yorw

bu'lmagandaging fiwl bo'lsdi. .
,J Ma'lemotlar bazasida joely yozuvdan oldmu
— 1 Prior vozuvni faollashuinish (0 faqat joriy yorwv costisbki

yazuy bo'lmagandaring faol be'ladi. :
o . Ma'lumotlar bozasicdn joy 3'om\'dar_1 kevingn
— et yoruva: faollashrirish U fagut joriy yozuv oximg yozuy
bo' Imagandagion facl boluch,

..] Mi'lunotlas  ombondag oxigd yezwviu fiesl-

—— Last lashtizsh. U faqat joriy  yozuv  Oxipl  vozv
: ba'lmagandagine faol bo'ladi. :

. Jadvalga me’lumotlarni kirtish uchun vangi safr

- Insent |qoshish  Bunda satming ixtiyooy —maydoniga

maTumvot Jirinilganda o*zgerishlar seqlanads._ =3
-1 Jutiy yozuwvni o' chinsh. Bunda yozuvni o'chinish
- Delete hagida so‘rov chigarilads va o chirilgan yozw ayia

Likdanmaydi o v
e 55 Jogiy yomnvni o zgrtisish, tabricdash  mumkin
—Ediy | buo'lgan bolatsm o dazish, e Y BER ;)
] ‘ Kiritilgan o'zganshlurm xobrada saqlash. Hunda
—Pest  uny  maydonoing oldingi o’ luetiani  @'mnigu
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Kiritdgan o zgarishiar saqtanads

-

i

L!(‘;moe&

| foydalanish mumbm,

.:.!Rcﬁuh

Jogty vozuvgn kmtilmn o'zgarizhlami bekor
gilish Bu amaldsn jormy yozuvoi almashzugnmhs

K.mulgan mon'lumotlorni vangdnsh.

e . ——

133 Texnik tiziinlards ma'lumotlsr bazasini gayta ishiash

Yuqonda ko'rib chigilpun komponcntalar asosida texnik
tizimlarda ma‘lumotlar burzasim qayta ishlash jaravonini ko‘rib
chigamiz. F-miso). MS Access dasturida yaratilgan ma’lumotlas
bazasidan foydalanib, forma darchasida guruhining tnalumotlas

bazasini guyta ishlash dasturi ishlab chigilsin,

Misalm vizuzi

mubitda dasturlash uchun 1ta ADOConnection, 11a ADOTable,
Ita DataSourse, Ita DBNavigator, ] DbGrid, 3ta Label, 2ta Edit
komponentalari kerak bo'ladi. Dastui 2ta Forn
darchasida amalga oshiriladi, Formal darchasiga «*malilgan
kemponentafar xususivatlarini quyidagicha belgilaymiz:

va 2 BitBwn

I13:3-jadval. Komponentalar xususiyatlarin kiritish

Xesusivatnomi |

—— A

( Komponenta | Ainalga (Nhlﬂllldlall! jmytm l
nomsi | {Object Inspector dar-
_ chasining Boluti) o Lo
Forml Caplion (Proprerhes) “Texnik tizimlarda ma'lusoollss |
. bazasi™ s0'zi kiritiladi. ...
Lahell Caption (Properlies) “Foydalemnvchi lozinini kiriting
2 s0'7a kmtilads, |
|Lahel2 | Caphion (Propeclies) “Paralni l.iriu_rw" s0°zi kanladi.
| Edic] Text (Progisries) “Editl” so’zipi o unnb msblan& s
Edie2 | Text (Properins) | "Edin” so0'ziol ghgu_r_:_lg fagblang
BiBini Kimd {Propertics) “bkOK" xususivati alunadi
| Coption (Propecies) “Faollaxhtinish' so' 72 kintitad
OnClick (Events) Dastur matni kiritiladi.
BitBm2 Kind (Properhies) “bkClosc” xususivati tanlanadi.
Cnptron {Properites) “Tizundan chigisk” sa’n i
; . P Kicitiladi.
OnClick (Evcas) Closed ), kirstilady
236

Mavjud komponentalar xusesivatdan kintipsndan  so'ng
(lastur dizayni quyidagi ko'rimishga keladi:

R s Rt < ol S

Panﬂnl Siriting i

aive .
A LA

L. Tizindan cluqu.h;

¢
3
’ . <Faollashticish |~ 77
:

S, ,,-.-,1-.-‘ ) R R e b-«aw‘ol.‘\

13 {-rasim, Dasiur ko'rinishi

FormaZ2 darchasiga o‘rnatilgan komponentalar xususiyatlarini
(uyidagicha belgilaymz

13 .4-jadval. Komponentalar xususiyatlarini Kiritish

 Komponenta Xususiyat nomi Amalga oshiritadigan jarayon
nomi (Object Inspoctor dar-
_chasiniog holati) e
Fonmnl | Caption (Properties) 1Mo’ lomotlar bazas” 50z :
kiritiladi ,
Labeil Capton (Propetizes) "N lumotlas bazsni syt
whlasd™ s0"zi koctilud,
lise Connection String—Build—
- CommectionStoing Microsoftet 4.0 OLE DB Provid-
AdoConuection (l’mpem@ g;;:;;_.m _
LopETomEt Fulse
| Propertics)
Connection (Properhies) | Connectiond
ADOTable TnhieNaswe {Propertes) | Jadval
; Achve (Propertics) Trie
DutaSourse | Damset (Properties) | ADOTublel! T
DIAGnd DataSourse {Propeites) | DataSourse] ]
DisNavigator | DuiaSourse (Properues) | DataSourse]
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P. P Sy ) T e

I3.2-rasim Dcutur Iw ‘nmskz

Kerakls komponentalar joylashtirilgandan so nye komponentlar
ustida quyidagi amallarni bajaramiz:

AdoConnection obyektining ConnectionString  xususivatiga
Kirlladi va mavjix] ma'lumotlar bazasi bilan bog lanadi. Buning
uchun Micrasoft Access dastwida “Bazamdb” nomi bilan jadval

vartamiz. Favini loyiha yaralilgan jory katalogga saqlaymiz,
i-aylga bog'lash quyidagicha amalga oshiriladi (13.3-rasm):

21TR0D S R I e T Ir T = L '
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13.3-rasms. ConnectionSiring xusuislyadl

Hosil ho‘lgan darchadan "Build” tugmasini bosamiz. Natijada
1oy fanish imkonini beruvchi ro‘yxat payda bo'ladi Ro'yxatdan
MS Aceess dasturi bilan ishlovehi Microsoft Jet OLEDB 4.0 Pro-
vider tanlayrmiz (13.4 —rasm):

13.4=rasm. erwoﬂ Jet OLE DE 4.0 I’rowder nmlash darchasi

Microsoft Jet OLE DB 4.0 Provider tanlangandan so'‘ng
“Iaree” tugmasi bosiladi. Hosil bolgan darchada ma’lumotla
hazast bilan bog ‘lanishni amalga oshirssh mumkm bo‘fadi, Buning
tugmasi bosiladi va MS Accesda yaratilgan fayi

uchun
kn‘rsaliladl

13. 5mm Ya 'lamaﬂarm _,w namfx msaslyamlrl darchasi

Ma'lumaotlar hazasi joylashgan fayini tanlash uchun Windows
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13.6-rasm. Fayini ochish durchasi




Favl tanlangandan so‘ng “IlpoBepsis noknkmesne” tugmasi
bilan tekshiniladi, Agarda “Ilposepxa noKMIOMCHTC BRIIC/IICIE™
natijasi chigsa, unda dastur ma'lumotlar bazasiga ulangan
sanaladt.

13. 7-rasen. Ma’Iumotiar Imzoslga wlangantigini tekshirvish dar-
ehasi

Barcha amallar bajarilganidan so‘ng “Ok” tugmasi bosladi.
Qolgan barcha komponentalarning xususivatlari 13.3 va 134
jadvalda berilgani kahi sozlanadi.

Dastur dizayni tayyor bo'lganidan so‘ng quvidagi dastur
matni knrmladt(l- ormi darclasi uchun):

i .

Finclude <vel hs

wpragma hdestop

ifinclude "Uniti.h"

#include "Unit2 h"

#

#pragma package(smart_mit)

#pragma resource "* dfm"

TForml *Forml,

i

__fasteal! TForm1 - ITForml(TComponent® Owmer)

: TForm(Owner)

{
:
void __fasteall Frorm1::BitBin 1ICTick({ TObjeet *Sender)
{

if (Editl->Text —~ "MK")

260

il (Edit2->Text == "12345")

Form2->ShowModal{);
] clse
{ ShowMessage {“parol nota g si™),
H
! else
{ ShowMessage (“Login noto'g'r™).

T - -

iy
i

Form2 darchasi uchun dastur mat:

4

#inchuce <wel b=

ifpragma hdrstop

finclude "Unit2, "

" - -

#pragma package{smart _init)

rpragma resource "® . dfm"

TForm2 *Form?2,

R

~ fasteall TForm2: TForm2(TComponent® Owner)
CTForm{Owner)

{
L)
A
I
void _ fastcall  TForm2:DBGndlTitleClick(TColumn
“Column}

i

if{ADOTablel~>Active)

if ((ADOTablel-=Sort.Pos(Colurn-=FieldName) > () &&
{4DOTablel->Sort Pos{"ASC") = 0))

v

ADOTablel-=Sort - Column->FieldName + " DESC";
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vy nahjada guyl

1else
i
ADOTabie1->Sort = Column-=TFieldName + " ASC™:

H
i
b
Dastur matni kiritib bo‘lingandan so‘ng FO lugmasi bostiad:
la ida_st.ur ko'rinishi paydo bo‘lad:

? Fuydalnn uvcm log’mn; l,dnum_,
i VoMK :

2 _v-‘.;_;‘{’nmin{‘kfﬁ;nﬁg :

ﬂ\i* *'x'

- -’Fnollashtlrlsh

13. 8—msm .a\atya mwasz
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13.%rasm Natija oynasi

Takroriash uchun spvollar
1. Ma lumottar bazast mima’!

2. C++ Bulder 6 muhitida ma’lumotlar buzas: bilan ishlovelh:

qanday komponeatalar mavjul?

3. AdeConnection komponentasining vazifasi qanday?
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4. D Navigator kompenentasining vazitasi?
3. DBegrid komponentasining vazifasi?

Test savollari

1. AdoConnection obyektiga MS Acess dastunmi bag'lasn

uchur gaysi xossasidan foydalaniludi?

a) ConncetionSining

h) LoginPrompt

¢) DataSourse

d) Connectians

2, ThataSource obyekti qaysi komponentalar menyusida joy-

lashgan?

a) DataControls
b) ADO

¢) DataAccess
d) DataSourse

3. & gayst komponenta?
a) TADOTable

b) TTabte

¢) DataSourse

d)y TADO

4. 551 gaysi komponenia?
a) TADOTable

b) DataSourse

¢) T'l'able

d) DBNavigator

5, ™ qaysi komponenta?
a) TDRgrid

b} DamaSourse

¢) TTable

d) TADOTable




Bohlar bo*yicha test savollarining javoblari
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GLOGSARLY
A

Alporita . amallarning cheklangan soni yordamida masala
yechimini belgilovehi buyruglarming to'plami. Dasturlasikla algo-
riemlar psevdokod, Mok-sxema va UML diagramma vositadari
ko rinishida tasyirlanadi.

AJrOpETY — HOPIIOK ASACTERE, KOTOpME HEODXGIUMO BLi-
MOIRATE N PCTIEHUN OMPCISTIEHHOI 3202, B npar pavia#|o-
BAIME A1 OPHTMEL OTTHCHIBAIOT CPCACTRAMM TICELTOK0NA, Goic-
cxen W UnML narpams.

Algorithm — the order of actions that muse be performed (o
solve a particular task. In programming, algorithms arc deseribed
by means of pseudocode, flowehares and UM diagrams.

Amaliy dasturlash — muavyan fhalival sohasidagi amaliy
muammolami hal gilish vchun mo*ljallangan dastuiy @' minotni
ishlab chigist jarayori. Ushbu dasturlasini amally deyilishining
sababi u apparat resurskaridan bevosita foydalanmaydi va umi op-
cratsion tizim orgali amalga oshiradi,

UpHicianiog DROYPAMMRRORAGIS — NPUIECS PAIPadOTRy
NPAIPANMIOTN OfECTIeNCITRS, NPSIHANIITSHIHOTO A ieliewan
IPRICIANHER 3227 B ouieeTcHI0l cihepe NeaTeTeHocTr. Thicoe
IPOCPAMMEOE 0fECTIESCHAC HAshIBAUT TPHEEAAAHAM, H 000 Xa-
PAKTEPHAYETCA TCH, 10 e RCTOMF3YCT BAMHCHNTCTRHIC ECy -
Cht ATITAPATHOTY DOCCTICTICHIS HANPAMYTO, A fekaeT X0 NOCeT-
CTROM (MIEPAIHOHHOH CHCTEMEL

Applied programming - the process of developmy sofiware
designed fo solve applicd prohiems in a certain field of activity.
Such software is called application software, and it is character-
ized by the fact that it daes not nse the hardware resources ol the

hardware dircetly, bul docs it through fhe operating system.

Amskiy dasfurlash interfeysi - dasturlash ilovalan inter-
feysi bu'kib, dasturtash darajasida dasturning tashqi ko‘rinishining
xususiyatlarini oz ichiga oludi.




Harepdelic NPUKAANHECS DPOTPAMMBPOBANET - RHTE-
eiic TPOTPAMMUPOBANHA DPHAKSHHL - DVHIQHORANEROCTL
APHIOKEHHE, TOCTYNHRZ HA RPOFPAMMBOA  YPOBHE BHCHIHWAM

TPOPAMMIIEIM HKOMI(ORSITAN,
Applicatfon prograsming interface (API) - application
programming interface, available at the software level to extermal

software components.

Assembler — ko' rsatmalart mashina kodi komsatmalanga mos
keladigan past darsjadagi dasturlash tili. Bundan tashwari, assem-
bler dasturi deb = past darajadapi dasturlash tilidan kompyuter
kodiga aylantiruschi dasturga aytiladi.

Accepsbaep — RILIK TPOPAMMHPODANIHME HIAKOIQ YPOBH,
VHCTNYKHHI KOTOPON CONTUSTCTBYIOT HHCTPY KUMIM MAUHHROID
koma Tawowe, accemMOnepon HAALMAIOT NPOrpEmMY — TPaHCHsTOp
¢ 2261A TPOTPEMAIHPOBAHUA HUKOFD Y POBHS B MAUTHHHH K01

Assembler - a low-level programming language, the instinc-
lions of which correspond to the instructions of the machine code.
In addition, an asscmbler is called a program — a wranslator from a
low-level programming language into machime code.

Axborot tizimi — foydalanuvchilarn axbarot bilan ta'minlash
magsadida  yaratilgan ma’lumoflar  to'plami  va  ushbu
ma'lumotlarpa xizmat ko‘rsatuvchi texmik, dastriy va tashkiliy
resusslar.

HuopuagnoRmss CHETeMa — CORDKYITROCTE JaUHpX » 00-
CTYKHBAEOIAX FTH JAHHAE TEXUHUCCRRX, MPUIPAMMILIX ¥ Opri-

| HM2ALEOMHEX PECYPCOB, COSMARIEMAN € LNSTRI0 HE(OPMAITHON-

HO#H NOUIEPIERE T0MR30LATENEH. i
An information system is a collection of dala and technical,

program and organizational resources serving this daty, created
tor the purpose of informational support of users.
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B

8l9k-sxema - algorflmlami tavsiflash uchun gratik vozuy.
[asturty komponentalami ishlab chigishda va ishlashini nu'lnllqiv
thlil gilish jarayonida dasturchilar tomanidan qo*taniladi ‘

BIOK-CXeMA — rpafiirieckas HOTAIHS IS OHHCAHUS 41110
IIMOE, HCOonbsyeTea IporpaMs HCTaMH B HpOLEcce P padoT
HAHTHZA N0THKH paﬁom UPUrPEMMHLIX KOMHOHCHTOR,
| Plowehart — graphical notution for the description of alyo-
mhms.. Used by programmers in the process of developing and
nnilyzing the logic of the operation of software components.

Hoshqariladigan ked — virtual mashma tomoni i
lndigan dastur kodi. oo

YnpagaaeMsti KOO - OPOrpamMaHL KOO, MCHOTHACMLL
WIpryaThHol MaltHoOR

Mmmgcfl code - the program code that is exccuted by the
virtual machine

Bulu}ll hisoblash - hisoblashni tashkil etish modeli bo'lib,
bunda mijoz tomonidan amalga oshiriladigan hisoblash xizmatlari
myoz reswstandan ko'ta yugori imkonivatga cga tarmoy
texnologiyalarida bajariladi. Server - mijoz o°rtasidagi aloga tar-
mogga wlanish yo'li orgali amalga oshinladi. Bu texnologiya mi-
jozlatga barcha hisoblash xizmatiad uning tomonida amalga
oshayotgan holatda bo‘ladi.

GEaanuwe sRrmeIents — MOCTR OPraNAuLMN REMHCIE-
1ML, BpH EOTOROE BHMHCINTENLIAIE BPONCCCH, JAUPALIHBHCMBIC
WIHEHTME. TIPOMCXOAAT HA YOAICHHRX, HAMIOTO BONEe MOMELIN
10 CPABUEHHK) C KTHEHTCKUNI BRITHCTHTENLHEIMIT PECYPCasy.
HSANMONEHCTRHE CEPUEIN ¢ KTHONTOM OCYICCTRIACTCH HOCPE/-
CTEOM  CETCBOTO AOCTYNA, HO CaM upoiece BLYHCISHRN 118
AOILLIOBATCAA AWIALTCA HOPASPLIBILIM — KAK DYITO BCE IPOMCXO-
AIEY HiE CYOPOHE KIHCHTA.

Cloud computing — a model of computing, in which the
computing processes requested by the client, occur on remote,
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much mare powerful comparcd to clieat gompu'ling Fe3OUIECS
The interaction of the server with the client is ca_mcd aut tlupu.g.h
network agcess, but the process of chpaxtlng m.r thc_uscl i§ ifie
separable — as if everything is happening on the client side.

D
. Dastnr —muallif tomonidan ishiab chigilgan va yaratilgan tiz-
irﬁtia ishga tushirish mumkin bo‘igan, tugullangan mahsulot .
{fparPsedA — 3ABCPUICHHEIH TPOMYKT, upm’o;'x_mm L
HYCRA CROMAT ABTOPOM HA CHCTCME, Ra KOTCPOH o+ G paszpalo-
m.'fhe progrem - a complete praduct, suitable for runming by
iis author on the systems on which it was developed.

Ity ord Y hi tomonidan 1sh-

Dasturly mahselot - Ixtiyorty fq}dal.a?uvc . :
pa mshiﬁluvihi, to ‘g idanuvehd, rivojlantirilwvchi va testlash im-
koniyatt mavjud dastur. _

I%Iporpa;'muuﬁ BPOEYKT — MPOrPAMKA KOTOPYsM JioDOR
TETOREK MOKCT FAIIYCKATL, YOCTHPOBATL, WCNPARIITL W pRC4EH-
BaTE. a
. Software product — a Prograrm that any persan can taunch,
test, correct and develop..

: Daéturiv majmuy — funksiyalas va fonmu!_ur bo‘yicha' -
vafiglashfi n'igmt interaktiv dasturlaming to'plami, muayyvan mtc‘r-
fovsga ega va birpalikda kala vazfalami hal etish uchun to'liq
vosits bo‘lib xizmat qiladi Lel )

{ipurpanMBpii KOMAICKE - Habop - B2AMMONCHCTRY KHUAX
Aporpant4; COrNacGBAITIIY 110 dyuiommms B Qopmsram. oG
crnpcxancéltnm warepfieiican, ¥ SIYTIC COCTANBIOMAX NOAHUS

JPEICTRO Ju14 PONSCHS BOTLIIY T0aT. .

G Software package — 4 set of interacting progrums that are i
ordinated by functions and formats, precisely -dcﬁned interfaces,
and lngethci constitate a complete tool for solving large 1asks.

Delphi —~ obyekiga yo'nalurilgan dasidash tili, Pascal
disturdash tili asosida yaratilgan, Dastusiy 2 minotni ishlab chi-
Ak muhitt bo'lgan Borland kompaniyasiga tegishfi.

Delphl ~ ofiexTao-peHTHpOBAHIRI 2361k TPOL PaMMBLIO-
(ETENL, CORAANHIR DA OCHORC T3WKA 1POrPAMMNIPORARILT Pascal i
Cpein pAspaboOTRR UPOIPOSMIILIX POAYRIOs XoMnams Rorland.

Delphi - an vhject-oriented programming language based on
the Pascal programming language and the Rorand softwarc de-
velopment environment,

K
ER diagrammusi — ER modclining ma’lumotlaray vi-
sualshiirishning grafik belgilari.
LR Joarpammst -~ rpadwsdcckas woTamss BHAY&TH3AUNK
AdsHRX BER Moxenmy,

ER diagessns — graphical notation of data visualization K
madel.

B2 model (Mobiysr-Munpsabat) — malun  sohada
relyvatsion ma’lumotlar  bazasini  loyihalash uchun fovdala-
niladigan model, LI o'z ichign ma'tumotlaming mohiyati va warm-
g 0 zarw munosabatlarini gameab oladi.

ER mopens (Cymmocrs-CRE3L) - MOSCAL daHHMX opeu-
MeTHOl OONACTH, BENDILIVEMan Ang NPUCKTHPODAHKE  POILILL-
OHHIX DA | AHHBIX B TePMNHAX CYIHOCTCH | Conabii MOKAY K~
AT

ER mudel (Entity Relationship) — a domain data model used
to design relational databases in tesms of entities and the relation-
ships hetweon them,

B
Foydalgnevchining grafik fatecfoysi (FGT) — Windows
(Microsoft), Mac OS (Applc) kabi 7AINDNAYVIY operatsion Gzimlar
wmamdan taqdim etilgan grafik foydalamuvehi interfeysi. FQIT
sichgoncha va kiaviatwra vordamida manipulvatsiya gilinadigen
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grafik vynalar, tugmalar, ro‘yxatlar va boshga boshganiy clement-
lari bilan iodalanadi.

Mpsdnveckuit nuiepdelic moassorsvers (THIT) - rpada-
MCCKHIE WOEL30RATCRLCKKE wHTepdeilc, TPCAOCTRENRCMKIN Ci-
RPEMEHUEIMY OTICPATIHORHEIMH CUCTEMAMI, TAKHMA KAK Windaws
iMicrosoft), Mac OS (Appic) » . THII npeacrasncy rpagmac-
CKAMI OKAAM#M, KROMKAMMH, CIHCKAMH H ODOYMME JMENEHTIMH
YUPABHECTIME, MARMIIVIALWS KOTOPEINY OCYMECTRIAETCA HOCPSI-
CTROM METIH U KIaBHaTYPht.

Graphical User Interface (GUT) is a graphical user interface
provided by madern operating syslems, such as Windows (Mi-
crosoft). Mac OS (Apple), ete. GUI is represented by graphbic
windows. buttons, 1isls and other contivls, which are manipulated
by rinuse and keyboard.

Freymvork  turli dasturdy a’minot mahsnlotlanining asosi
bo'lgan dastuiiy ta’minot turi hisnllanadi.

@petiMnopx — BHE TPOTPAUMHOTG LOECHERENTA, ABITOTC-
rocH OCHOBOM [KAPHACLM] PUATHYBEX DPHKNAMAHBS (POUDARIN -
HRX NPOVETOR,

Framework - a kind of sofiware. which is the basis (frame-
work) of vanous application software products.

G

Geoaxboret tizimi — ma’lurnotlar tizimi, vwng vazifalan
orasipa joyltaming  peografik ma'lumuilarini saglash, grafik
ko rinishini ta minlash va mahupotlardan Toydalanishni nazoras
yitishni 0’z ichiga oladi.

Teonapopmanununag cucrema (HC) — nrdopManionzas
CHOTEMIL, 11 JRTAYH KOTOPOI TRKKE BXOIHT XPRWSHME, 1]Paihryes
CKOC QTOD[ROKENAS W YNPARIEHWE JOCTVIION K MPOCTIXHCTECH-
SO (TCOTPAIH HECKITN ) TTRHHTANM.

Geoinformation gystem (GIS) — is an information system,
whose tasks also include storage, graphical display and contre! of

access o spatial (geographic) data

pan

H

HTML (HyperText Markup Language) — veb-syhifalar
uchun belgilash th bo*lib, ulami tashkil etuvchidarinini formattash
tohun mo'ljallangan. Internet brauzerlar orgali namoyish ctiladi.

ML, (HyperText Markep Language) — a3ME pasMeTKH
BEO-CTPRENIL. TPeAMAIHaYEHHEIR 1R QOPMATIPORRIEL UX CO-
NEpAMMOro (Romrreira), orofpaaasyoro METCPHCT Gpayiepany.

HTML (Byperfest Markup Language) - a Web pare
markup language designed to format their content {content) dn\-
played by Intermet browsers.

e

Itkapsulyatsiya - axbocotni yashirish, shuningdek, obyokt

ichidagi ma’lumeotiar va funksiyalami (usultami) birlashtirish.- - . .

HHRancey s — 10 CORPHITHC MIGOPMAIEE H. KOMOuHA- .

POBANKE JANMLX # t}nvnmmﬁ (MCTOMOB } BHYTPH OB )

Encapsalation — is the hiding of information and the combie
nation of data and functions (methods) within an object.

d
Java - obyektga yo'naltiriligan dasturlash hli. Sun Microsys-
rems kompanivasi tomonidan ishlab chigifgan.
Jave — OGLCKTHO-OPHEITUPOBARHEIIL F3HIK IPOTPAMMHPOBA-
Lhd, PaipaDOTANILLIX KOMuAHKER Sun Microsystens.
Juva — an object-oriented progremming language developed
vy Sun Microsystems. :

JavaSeript — Intemet-brauzerga o'matilgan  protsessenl
dasturlash Ith. JevaScript tlining magsadi - HTM1. formatlash cl-
cmentlan fornonidan yuklangsm veb-sahifaning. obyekt modeliga
dastur interfeyslari orgali ishlov berish,

JavaScrlpy — nopocEuni B Hemepier Gpayiep npNHEnyyp-
HelE 2266k pporpaMymEposatng. Masuadenve IsvaScript - xans-
aynzma aneaenTady ITTML peasietxs nocpeacTROM IPOrpans-
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Hbix HHTepbriicor 0SLCKTHO! MoODenH aarpysennoidl wHrepHer
CTPAHHIE.

JamScr‘!pt is a procedunal prograniming language built imto
the Internet browser, The purposc of JavaScript is to manipulate
HTML markup elements through the program interiaces of the
object model of the loaded web page.

iQuery — kutubxona hisoblanib, JavaScripl dasturdash tilida
vamatilgan Magsadi - dinamik [nfemel sahifalam yaratishds
HTML belgilash tili bilan ishlash va un:i boshgarishni sodda-
lashtirish uchun gollaniladi,

jQuery — DubroTexa, Hanrcanmad na JavaScripl ¥ coztas-
HAA C HETRI0 YIPOUICHHRS BIauMoJeiicTeng ¢ sneMertany FITML
PASMCTRA TIPDH  CO3JAHHY JHHAMHYECKHN HHTEpHE! Crpaduil,
JQuery  UpeIoCTapIgeT OPOrpaMaubE Hirephedic sanpocos
AANALIM OOLEKTHON MOMEHH MIPYRCHHON CTPEHHIN ¢ BO3ZMOXK-
HOCTHI BRMOIHCHIA DHJIR ONCPAIHR Haj pe3yILTATaMy JTHY 3a-
HPUDB,

1Query is a library written in JavaScript and created 10 sim-
plif interaction with HTMI. markup elemenis when crenting dy-
namic welb papes. JQuery provides & program interface for query-
ing the data of the object model of the loaded page with the abihty
to perform a series of operations on the results of these queries.

' K

Kodni teksbirish - dasturey @’ minot kodim muntazam va liz-
imli tallil qilish, dastuey ta'minotni ishlab chigishming dastlabla
bosqichlaridan xatoliklami aniglash, shuningdek, sifatsiz yechin-
iarni va daslurdayd tangidiy jovlame aniglash.

Iucoernty wona — CHCTONATHYSCKHD T NepHEoiuYeckutl
AHAIWS TTPOTPAMMIIOrO KOJd, Maypasnesielld Ha yoyck seoliuna-
PYARENHLIX HA PAUNAR CTafMux PRIpAbOTEM IDOITMMEOIG 1o~
AYKTa GUIMbDK, R TRICKE, HR BHIBACHIC HCKATICCTBCHHEIX apXi-
TCKTYPHBIX PCIICHEDR H KPHTHYECKHX MECT B IIPOF [lIMAE.
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Code review — is a systematic and periodic anafysis of pro-
pram code aimed at searching for indetected errors in the cardy
stnges of software product development, and also for-idemifving
poor-quality architectural sofutions -and critical locations in the

program.

Kutubxona — dasturlashda dasturdarda ishlatiladigan
proseduralarni, tchki dasturdarm, funksiyalarni. makroslarmi- va
boshaga ma Tumotiam: saglaydigan fayl yoka fayHar 1o plami. -

Bubaneresa — B NpOrpaxMupoBasns — Qaiit nny COBOKYI~
1007y (HafiIon, B KOTOPEDX XPAILITCH TPOTICIYPH, DO/ PO PIMELL
DYHENAH, NAKPOOUPENRNeNnS B JIPYTHS nammc ucmnu)emue
POTPAMMAME. :

Library — in programming — a file or a collection of fi les in
which pmoedureq, subroutines, functions.; macros and other data

used by programs are stored,

Kodnl gayta ishiash — dastur kodiga ma'lum qoidalar asosida
o' zgartirishlar kiritish jarayomi. Qoidalarga muvotiy dasturning
ma'nosini o'zgarmirmasdan dastur kodini takomillashtivish - im-
konini beradi. Bu esa inson uchun dastur kodini vson va qutay ql-
ladi.

PoanropiAar o8 — NPOLECC BHECEHKT NIMOHCHHIT B-npo—

puumnuii KO B COUTBETCTEHH C HCK‘ODOPI:DI HQGOPOM nparna —

NMEROR PeGAKTOPHETA, KOTOPHIC HE MEMAOT CMEICT APOTpaN-
MBI, HO ACHANOT ©¢ K0a GOICe CTPOHHBIM H JI€r KM Ll nmepnpe-
TAITHA TENOBCKOM

Refactoring - the process of making changes to the oode i
nccordance with some set of nules - refactoring techniques that do
not change the meaning of the program, bur make its oodc mare
shim and casy to interpret by the pcmon

M
Manba kodi — algontmik tilda dasturning matni. Kompyuter-
dn dasttabki matn kodi to‘g'ridan to‘g'ni interpretatorda bajariladi
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voki oldin kompilyator 1omonidan muayyan hisob-kitoh muhitida
takroriy bajariishi mwmkin bo'lgan standart vuklovehi kedga
kempilyator yordamida tarjima qilinadi.

chmuuu Ky - rexci llpul‘piDKMhl Hd HJII'l)pHI'MH‘!COK(‘IM
aznice, B KOMILHITEPE MCXOQOHLIR TeKCr aubo HEHOUDRCTRENAD
BIANONHACTCH HHTCPRPCTATORDM, Nitho NPERRPATCHLHD TICPCRO-
JUTCA KOMIRMITOPOM B CTAHRAPTHLIA 3arPy 309NN KOZ, Crocoi-
il AMTOTOKPATIO HCTONHATECH B ORPCACTCHEON BLITRCAUTEN G-
Hoft cpege.

Source code — the 1ext af the program in an algonithimic fan-
guage. In the computer, the souree text is cither direetly cxecuted
by the interpreter, or it is previously ranslated by the compiler in-
to a standard boot code that can be repeatedly exceuted in a cer-
tain computing environment.

Mlashina tili — kompyuter buyruqlarining asosiy elementlarin
tashkil qiluvchi dasturiash tili.

Manrssaeii A3 — A3HIK IPOIPAMAHPOBRHIR, 3NCMCHTAMT
KOTOPOTO ABNAIOTCS KOMAHIE KOMNBEOTCPA.

Machine language 15 a programming language, the elements
of which are computer conumands

Moslashtirish — dasturty mahsulotiami ishlab chigish nuglai
nazaridan dastwriv mahsulotning funktsional imkonivatlarini foy-
dalaniivehining talablaripa moslashtirish jarayoni sifotide nazirda
futrladi,

Kacromusmm — B KOHTEHCTE pa3palionm nmporpamyHEy
OPOIYKTOR MOMCT O3HATATE HPONCCC HACTPORKY DYHKIIHOTATL-
NOCTR NPOTPAMMEOTO. TPOAVETS O TPCHOREHHS KORCDIOTD 110~
TPCOETCAN.

Cuostomization in the context of softwarc development can
mean the process of seting the functionality of the software prod-
act 1o the cequirements of the end user.

Modulli dasturiash - bu dastrlashoing shundoy usulli
lx0'lib, bunda dastur modual deb ataladigan tarkibiy qmlargn
o' linadi va ulaming har birt nazoerat gilinadigan o lchamban, anig
mngsadi va tashqn muhit bilan 1shlovehi batafsil interfeysgn vyn
[0 ladi

Moy a2 OPOY PARNMWPOBAAE ~ ¥Tu FAKOA cnocoll -
CPAMNEPOBALNHL, (IPH KOTOPOM BCA [(POrPaMMa paistmnueron i)
(PYIITY KOMIOHEH FOR, HACLIBAESMEIX MOZVIAMHE, [PRIEM KA
W3 MY WMeEr CeOil KOHIPOTRPYENRIE Pa3MEp, JeTRoe Hnmmse-
Hue 1 gerassro npopadoradand murephefic ¢ sucieh opeioll,

Moduwlar pregramming is a2 tmethod of programming
which the whole program is divided into a group of componenis
called maodules, each of which has its own controlled size, n clear
purpose and a detailed interface with the external environment.

Madnl — 17 buyruglar to plarm bo'lib, nom bo'yicha mum.
(anl etish imkonini yaraindi;

2) dasturning operatoriari to” plamu bo‘lib, chegarmlangnn ele
jmentlar va identifikarorga ega.

Hoayes — 1} 550 COBIKYTHOLTE XOMAR, K KOTOPRIM MOKID
VOPETHIBES 10 HUER,

2} 370 COBOKYMHOCTH ONCPATOPOB MPOTPAMMM, WMEIOIIN
(PATKYHEE dNSMENTEL ¥ HIeK rid crrop.

Modile — 1) is a set of commands, which can be necessed by
AT,

2) 1t is & coflection of program statements that has boundary
clements and an identifier,

Microsoit Yisual Studio - dasturiy mahsulotarni ishial ¢his
qishga mo'ljallacpan integrablashpan roubit bolib, Mioroall
kompaniyasining mahsulati hisoblanadi, Microsoll NET Frames
work  platformasiga mo'ljallangan  dasturlash  tlladnl go'lab
Gquyvvatlaydi,

Microsoft Yisnal Studio — TTETOHPORAINAL CPCN Ui
GOTKR UPOTPAMMIEY TPORVICTON woxuanuy Microsoll, koropn,
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L TON MHOIC, TIOLASMKMEHCT S3MKH OPOUPAMMHPORRHNS i
nizhopyns Microsoft \ NET Framework
Rdicrosofi Visual Studio is an intcgrated development envi-

rofment for Microsofl software products, which, among other

things, supports programming janguages for the Microsoft .NET
Framework '

Microseft NET Framework — CLR virtual mashinasi
tomonidan foydataniladigar. phatformalarga bop'lig bo*tmagan,
mustaqil dasturlarni ishlab chigishga me'ljallangan Microsoft
kompaniyasining eng so'nggi dasturly 18’ minot exnologiyalari-
dan biri, - _

Microseit .NET Framework, - 08 13 GOCHeIgsy apo-
MMEMMERX TEXHONOrwi  wonmamn  Microsoft, cospammas juix
Pa3paboTRI NAZNKITNA- HCIABHCHATRIX NMILTOASINGE, HCROMRMe-
AMEIN Brpryatsnoif mammauos CLR

Microsoft NET Framework is one of the lafest Microsoft
software technologies designed to develop platform-independent
applications run hy the CLR viriual machine.

Ma'lumotkar bazasini  hoshgarish tizimi (MEBY)
ma'lumotlar bazasini hoshqgarish bo'yicha bavcha jarayonlami o'z
ichiga olgan dasturiy ta'munot (axborut tizimi), Bunday Jarayon-
larga ma’lumotlas huzasmi saglash, SQI. vordamida qayia ishiosh,
Zaxira nusxalarini ko®paytirish, zaxira nusxalarini gayta tiklash va
boshgatarmi oz ichiga olgan axborot tizimi.

Cucrema Ynpasaenun Bazaam Jaunsx (CVED - npo.
rpasignae ofcenenenne (unfopMANEONNAN CHCTEMA), OCYINCETR
JEIOIES BECh CHISKT]) OeEpaiii 0 YNpaunexmo DasaMH JauEnx,
i© KOTOPIM OTHOCHTCHE CUMA OPTRMNAAUMS XPANCHHIA JaNmLes of-
PaBOTRE HECTPYRIME SQL. 0PI 0HMIIHA PE3EPBUOID XONH[I0Bs-
FRA. BOCCTHHORTCHES PE3ePBHLIN KODHA ¥ T.01.

Database flanagement System (OBME) is & sofiware (in-
levmation system) that performs the whale spectrum of database
managemeant operations, which include the daea storage organizz-
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lion itself. processing of SQL instructions, organizing backups,
restaring backup copics, and so on,

O

Obyelitga yo'naltivilgun ma’fumotiar bazasi — obyckiga
o naltirilgan, ma’lwmodar madeliga asoslangan ma’lumodar ba-
zasi. Cbyekipa yo'paltrilgan maodelning asosiy elementarn:
sinflar, vbyekdar, interfoysiar, atribulsr (Xususiyatiar), usullar va
bushgalar,

OFLCKTHO-OIHERTHPOBADDAN Husa anuerx — Daza lad-
AL OCHOBAHMAS Wit LIEEKTHO-OPUCHTHPORUHHUMK MORCHY JUs-
vhin. TIABIGIMA 2NCHEHTIMKR OFEEKTHO—-OPUCHTHINIBALIION MO~
AeNH MINOTCS  Knaccet, oDbex¥H, AATCpeiics, aTpuOVTH
(CBOHCTRA). METOIIA # T.IT.

Object-oriented database is a databasc based on an objoct-
orienled dala model. The main elements of the object-ariented
madel are classes, objects, imterfaces, atlributes (properties),
methods, and so on,

Obyckiga yo'naitirilgan dasturissh — dastumni obyektlar
toplami sifatida ko‘rsatishga mo'ljallangan dasturlash metad-
ologiyast bo'lib, warning Lar bin ma'tum bir sinfning namunasi
sifatida ko'riladi. Sinflar merosning iveranxiyasini tashkil qiladi,

O THO-opRENTTROBAMHOE Nporpansnposanne (QOTI)
~  WMETRANIONEL MPOTPAMMIPORIHHA, OCTIOBARNHAR Hi LPERCTaR~
SEHHE UPOIPAMMET B BH/G COROKVUHOCTE OOLCKTOR, KusIEl 11
COTOPLIS ABRACTCE FKSCATIUIATNIN OUPCRCACHHONI KIldGca, & Enac-
cht O0PAAYIOT HEPAPKHIO HACHS; 10 AN,

Object—oriented programming {(O0F) - pugramming
methodology based on the representation of the program in the
form of & collection of objects, each of which is an instance of &
particular class, and the classes form a hierarchy of inheritance.

4
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Paseal — dasturlashni o‘rgatishda keng go'llaniladigan yugon
dargjahi dasturlash tili.

Fascal - 040n w3 vanbo/Ice HIBECIHAIX ASKIKOE NPOrPANMH-
POBALEH BEICOXKOFO YPOBHA. KOTODPSIH NPOKO HCOOML3VEICH H
LesxX 08y eHHT TPOIPAMMEPORAHMK)

Pascal — onc of the most famous high-level programming
languages that is widely used for teaching programming.

R
Relyatsion ma'immotlar bazasi — ma'lumotlarning relvaision
modeliga asoslangan ma’lumotlar bazusi
Pensunonnas da3a sampsn — 0332 JANMLIX, OCHOBAHYUN M
PEURIHOHMON MOTCTH HALKLES.

Rehtmnal dntsbas:: - a damba&, based on a relational ¢lats
modcl

SQI. — ma'lumotlar bazasiga tzilgan tizimli so‘rovlarmi
tavsiflash tili bolib, natija sifatida tuzilgan o lumaotlar to’plami
yoki ma'lumotlar farkibidagi o'zgarishlarni amalga oshirish uchun
mo‘ljaHangan, Undan tashqar SQI.  so‘roviari . yordamxda

ma’'lusrioflar bazas: tuzilishini ozgartirish, kirish pammeldarini

turli bo‘limlarga sozlash va tranzaksiyalarni lkl\h([mtch Amkonini
heradi,

BOL - S30UC OUHCAHHR c'rpylﬂvpupoumnblx ianpnonn K Ga~
M GADIHEX, PEIynpTaton: BROOIISHAN IKTODRIX MOAKST OLITD
HIH CTPYRTY PEPOBIAHE Ha00p: vHGOpOaM 1IH WINCHCHES B
COCTABE NaHHeIN. THIGKC. RICTPYKUMy SOQ|. NOBOAMOT HIMEHITL,
Canty CTPYETYDY 0835 JAULLIX. HACTPAWRATE MRPAMETPLI H0CIY)IA
£ PAUIMYHEG CC PASOLIAM # YU UIANATE TPAHIAKTRICAH. -

SQL — a language for describing structured querics to data-
bases, the result of winch can be either a structured sct of infor-
mation or changes in the composition of the data. Alse. SQL
stalements allow you to change the structure of a daiabase, con-

[igure aceess panameters to its vamous seelions and manage trans-
actions.

C++ — Bjorn Stroustrup tomaonidan ishlab chigilgan, obycktga
vo'naftirilgan dasturlash tili,

O+ — ofsexrdo-0pRCHTRPOBANHLI 336K NN PAMMEPOBA~
nua, paspaborannniit Breproy CrpaycTpymoM.

C 44 — is an object-oriented programming langusge devel-
oped by Bjora Stroustrup.

T

Tizim dasturchisi — tizimli dasturdarmi ishlab chigish, ishlai-
ish va ulardan  foydalanishga xizmat  ko'rsatish. Dbilan
shug'ullanadigan mutaxassis.

CrereMunii DPoOrpamMMsct — CACUHANHCT, 3JaHIMaKTCs
paspatoTRON, IKCTUTYATAIMER ¥ COUPOEOIEENTHEN CRCTEMHDO
[pOIpaMMHOL o obecnetcnis

The system programmer 13 a specialist, engaged in the de-
velopment, operation and maintenance of system software,

v
Vizual dasturlash — ko'rgazmali  vosdalar  yordamida
dasturiy ta’minotlar ishlah chigishga mo‘ljallangan dasturlash,
BaiyalL0oe TPROrPAMMEOBNHTE — TPOTPaMMIDORATRE,
TPEAVCMATPHREAOIIES  COZJIABNS  NPHIMKEHAR ¢ TOMOUEIO
HAETAAEEY. cpesacie,  Visual programmwing — programming.
providing for the creation of apptications using visual sids.

Veb dastuviash — Interner tarmog'l uchun veh ilovalami
yamtishea mo‘ljallangan dasturlash yo-nalishi. Foydalanuvchi veb
ilovalarga inlesnet brauzer orqali o zare boglanadi.

FeO--UpOrpRRMEPORANNIE — HATPARICRAC B LPOLPAMAIEDPO~
pANNE, OPWEHTH{KIBANI0E 13 Pa3PaboTKyY NpHIoweHnil ALL CeTi
sirtepuet (peG—npuavwenyit). T IR30RaTENL B3AAMOACHCTRYCT €
-1 pU ILIKEHAEM TCPeS MHTCPHET Gpaysep.

PG




Web programming — a direction i programming, focused
on the development of applications for the Tntemet {web applica-
tions). T'he user interacts with the web application via an Internet
browser.

X

Xotirani dinumik tagsimlash — dasturni bajarish vaqtida xo-
tirani gjratishni va bo'shatishni nazarda tutadigan xotira resursia-
nini hoshqarish.

SUHAMETECKOE PACHPLICACHNC HUMATS — YIPABIeHHE pe-
cg.-pcamu HAMXTH, NPEATTNIECRFOHCE BEI4ACNSIne, OCBUG()PK,ICHHC
AN ATH B0 BPEMA RHMGIHCUHEA TPOIPAMMLL

iynamic memory allocation - memory resource manage-
ment, which involves allocation, freeing up memory during pro-
gram exceution,

v
Yuqori darajall dasteriash tili — inson gabul gilishi uchen
qulay tushuncha va tuzulishga cga bo'lgan dastudash tili
HIAMK RRICOROI0 YPOBAN — SILIC POrPUMMHDOBEHNS, TOHI-
THS M CTPYKTVPA KOTOPOIO YAOOHE! UiR BOCTTPHATHS TEI0OREKOM.
High-level language is a programming language. the con-
cepts and structure of which are convenient for human pureeption,
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