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Annotatsiya. Ushbu maqolada ma’lumotlar bazalarini boshqarish
tizimlarida keng qo ‘llaniladigan relyatsion modelning nazariy asoslari — relyatsion
algebra va relyatsion hisoblash tushunchalari yoritilgan. Relyatsion algebra
Jjadvallar ustida amallar bajarishga mo ‘ljallangan operatsion metod sifatida ko rib
chigiladi, tanlash, proyeksiya, birlashtirish tahlil gilinadi. Shuningdek, kortejli va
domenli relyatsion hisoblashning mantigiy ifodalash usullari, ularning formal
tuzilishi hamda so ‘roviarni deklarativ tarzda yozish imkoniyatlari bayon etiladi.
Magqgolada relyatsion algebra va relyatsion hisoblashning ifoda kuchi bo ‘yicha

ekvivalentligi, ularning SQL tilining nazariy poydevori sifatidagi o ‘rni ilmiy asosda

ko ‘rsatib berilgan.
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Kalit so‘zlar. Relyatsion model, relyatsion algebra, relyatsion hisoblash,
kortejli  hisoblash, domenli hisoblash, ma’lumotlar bazasi, SQL, amallar,
operatorlar, so ‘rov tillari.

Abstract. This article covers the theoretical foundations of the relational
model, which is widely used in database management systems - the concepts of
relational algebra and relational computing. Relational algebra is considered as an
operational method for performing operations on tables, selection, projection, and
joining are analyzed. Also, the logical representation methods of tuple and domain
relational computing, their formal structure, and the possibilities of writing queries
declaratively are described. The article scientifically demonstrates the equivalence
of relational algebra and relational computing in terms of expressive power, their
role as the theoretical foundation of the SQL language.

Keywords. Relational model, relational algebra, relational computing, tuple
computing, domain computing, database, SQL, operations, operators, query
languages.

Annomayusn. B Oaunnoui cmamve paccmampusaromcs meopemudecKue
OCHOBbl peﬂﬂL;MOHHOLZ MOOQJZU, wupoKo uCl’lOJZbS’yeMOﬁ 68 cucmemax ynpdaejleHu:s
oazamu aaHHblx, — NOHAMUA pefl}lLﬁ/lOHHOl:l 6Ul€€6pbl Uu peisiyuOHHbLX BbIYUCTICHUII.
Pe]l}lL;MOHHaﬂ a;/zze6pa paccmampueaemci Kak OnepaLﬂIOHHblﬁ Memoo 6bINOAHEHUS
onepayuii Had mabauyamu, 6vl00pKU, npoekyuu u obveounenus. Taxoice
ONUCBLIBAIOMCA MEMOObl J102UYECKO20 npe()cmaeﬂeﬁuﬂ KOpmMEeISHCHbIX U OOMEHHbIX
PENAYUOHHBIX — BLIYUCAEHUN, UX (QOPMATbHAS CMPYKMYPA U BO3MONCHOCHU
Oemapamuenoeo Hanucarnus 3anpocoe. B cmamuve HAY4YHO 00KA3blBAEMC S
IK6UBATIEHMHOCNb peﬂﬂquHHOﬁ wzee6pbl Uu peyuOHRblX BbLIYUCTCHUL C MOYKU
3PpEeHUA 6blpa3um€ﬂbH0ﬁ MOWHOCMU, UX POJIb KAK meopemuuecmﬁ OCHOB6bl A3blKA
SQL.

Knroueevie cnoea. penayuonnas Mmooenv, pelAYyUOHHAs — aneeopa,

PEIUUOHHblE BbIYUCTIEHUA, KOPMEIICHblE BbIYUCTIEHUA, OOMEHHbIE BbIYUCICHUS, Oa3a

oannvix, SQL, onepayuu, onepamopul, A3bIKU 3a1PO
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Kirish. Ma’lumotlar bazalarini boshqarish tizimlarida (MBBT) relyatsion
model eng keng qo‘llaniladigan yondashuv bo‘lib, unda ma’lumotlar jadvallar
ko‘rinishida saglanadi. Ushbu model E.F. Codd tomonidan 1970-yillarda taklif
gilingan. Relyatsion modelni ilmiy asoslashda ikki muhim matematik apparat —
relyatsion Igebra va relyatsion hisoblash muhim rol o‘ynaydi.

Relyatsion algebra — bu jadvallar ustida amallar bajarish uchun
go‘llaniladigan operatsion yondashuv, relyatsion hisoblash esa ma’lumotlarni
mantiqiy tasvirlash bilan ishlaydigan deklarativ yondashuvdir.

Relyatsion algebra — bu ma’lumotlar jadvallarini (relatsiyalarni) qayta
ishlash uchun kerak bo‘ladigan formal operatsiyalar to‘plamidir. Algebra
deterministik bo‘lib, natija faqat berilgan operandlarga bog‘liq. Relyatsion algebra
SQL tilining matematik negizini tashkil giladi.

Relyatsiya tushunchasi

Relyatsiya — bu ma’lumotlarning ikki o‘lchamli jadvali bo‘lib,
quyidagilardan iborat:

1. Satrlar (kortejlar)

2. Ustunlar (atributlar)

Har bir atribut ma’lum bir tipga ega.
Masalan, Talaba(ID, FIO, Kurs) jadvali relyatsiyadir. Bunga misol qilib
Python dasturlash tilida yozilgan kodni ko’rib chigamiz.
import pandas as pd
# Talaba jadvali
talaba = pd.DataFrame({
"ID™: [1, 2, 3, 4],
"FIO": ["Aliyev A", "Karimova B", "Tursunov C", "Raximova D"],
"Kurs": [1, 2, 2, 3]
o)
# Baholar jadvali
baho = pd.DataFrame({
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"Talaba_ID": [1, 2, 3, 4],
"Fan": ["Matematika", "Matematika", "Fizika", "Matematika"],
"Baho": [5, 4, 5, 3]
by,
Relyatsion algebra operatsiyalari
1. Birlamchi operatsiyalar
a.Tanlash operatori jadvaldan ma’lum shartga mos satrlarni ajratib oladi.
Misol:
tanlash = talaba[talaba["Kurs"] == 2]
print(tanlash)
b. Proyeksiya
Jadvaldan fagat kerakli ustunlarni tanlab oladi.
Misol:
proyeksiya = talaba[["FIO", "Kurs"]]
print(proyeksiya)
c. Birlashtirish
Bir xil strukturaga ega ikki jadval satrlarini birlashtiradi.
Misol:
join_natija = pd.merge(
talaba,
baho,
left_on="ID",
right on="Talaba_ID",
how="inner")
print(join_natija)
d. Murakkab so’rov
Misol:
natija = join_natija[
(join_natija["Kurs"] == 2) & (join_natija
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1[["FIO™]]

print(natija)

Relyatsion hisoblash

Relyatsion hisoblash — bu natijani ganday olish emas, gaysi shartga mos
ma’lumot kerakligini ifodalovchi deklarativ yondashuvdir. Relyatsion hisoblash
formal mantiqga asoslanadi. Uning ikki asosiy turi mavjud:

1. Kortejli hisoblash

Bu hisoblashga oid masalani Python dasturlash tilida kodini ko’rib chigamiz:
import pandas as pd
# Talaba relatsiyasi
Talaba = pd.DataFrame({
"ID": [1, 2, 3, 4],
"FIO": ["Aliyev A", "Karimova B", "Tursunov C", "Raximova D"],
"Kurs": [1, 2, 2, 3]})
# Relyatsion hisoblash (shartni ifodalash)
natija = [
t["FI10"]
for _, tin Talaba.iterrows()
if t["Kurs"] == 2]
print(natija)

2.  Domenli hisoblash

Bu hisoblashga oid masalani Python dasturlash tilida kodini ko’rib chigamiz:

natija_drc = set()

for ID, FIO, Kurs in zip(Talaba["ID"], Talaba["FIO"], Talaba["'Kurs"]):
If Kurs == 3:
natija_drc.add(FI10) print(natija_drc)

Relyatsion algebra va relyatsion hisoblashni

Relyatsion algebra va relyatsion hi
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Ya’ni, algebra yordamida ifodalanadigan har ganday so‘rovni hisoblash
orgali yozish mumkin. Hisoblashda ifodalangan har ganday so‘rovni algebra
operatorlari orgali bajarish mumkin. Bu MBBTlarda so‘rov tillarining ishonchliligini
ta’minlaydi.

SQL tili bilan bog‘liqligi

SQL deklarativ til bo‘lib, u relyatsion hisoblashga yaqin:

v' SELECT - proyeksiya

v FROM - Kkartesiy ko‘paytma / join

v" WHERE - tanlash

Shu sababli SQL relyatsion algebraning operatsiyalarini amaliy qo‘llash
tamoyillariga asoslanadi.

Xulosa

Relyatsion algebra va relyatsion hisoblash ma’lumotlar bazalarining nazariy
tayanchi bo‘lib, ular:

» so‘rovlarni formal tarzda ifodalashga

» ma’lumotlar bilan ishlashning matematik asoslarini yaratishga

»  SQL kabi amaliy tillarning asosini tushunishga yordam beradi.

Ularning teng ifoda kuchiga ega bo‘lishi relyatsion modelning matematik
mukammalligini ko‘rsatadi. Shu sababli ushbu mavzularni chuqur o‘rganish
ma’lumotlar bazasi va dasturlash yo‘nalishida muhim hisoblanadi.
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