
Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(2),  2007 
 

 111

reduqciis algoriTmi monacemTa bazebis enebis realciuri  
sisrulis uzrunvelsayofad 

 

a. kobiaSvili, e. gvaramia 
saqarTvelos teqnikuri universiteti 

 
reziume 

SemoTavazebulia algoriTmi, romelic uzrunvelyofs relaciuri aRricxvis nebismieri 
gamosaxulebis dayvanas relaciuri algebris semantikurad eqvivalentur gamosaxulebamde. 
warmodgenilia mocemuli algoriTmis sailustracio magaliTi. naCvenebia am algoriTmis 
upiratesoba. 

sakvanZo sityvebi: monacemTa baza, relaciuri aRricxva, relaciuri algebra, relaciuri 
sisrule, kvantori. 

1. Sesavali  

realciuri modelis erT-erTi umniSvnelovanesi nawilis _ manipulaciuri nawilis _ 
mniSvnelovani komponentebia relaciuri aRricxva da relaciuri algebra. isini 
fundemanturad ekvivalenturia [1]. erTaderTi gansxvaveba imaSi mdgomareobs, rom relaciuri 
algebra moicavs relaciuri damokidebulebis agebisaTvis aucilebel operaciebs, xolo 
relaciuri aRricxva ubralod gansazRvravs sasurvel damokidebulebebs. 

2. ZioriTadi nawili 

imisaTvis, rom relaciuri aRricxva gaxdes relaciuri algebris savsebiT 
ekvivalenturi, saWiroa Seiqmnas algoriTmi, romlis mixedviTac relaciuri aRricxvis 
nebismieri gamosaxuleba SeiZleba dayvanil iqnas mis semantikurad ekvivalentur algebrul 
gamosaxulebamde. aRniSnuli algoriTmi ganvixiloT konkretuli magaliTis meSveobiT.  

 
S S# SNAME STATUS CITY SPJ S# P# J# QTY 
 S1 Smith 20 London  S1 P1 J1 200 
 S2 Jones 10 Paris  S1 P1 J4 700 
 S3 Blake 30 Paris  S2 P3 J1 400 
 S4 Clark 20 London  S2 P3 J2 200 
 S5 Adams 30 Athens  S2 P3 J3 200 
      S2 P3 J4 500 
      S2 P3 J5 600 
P P# PNAME COLOR WEIGHT CITY S2 P3 J6 400 
 P1 Nut Red 12 London S2 P1 J7 800 
 P2 Bolt Green 17 Paris S2 P5 J2 100 
 P3 Screw Blue 17 Rome S3 P3 J1 200 
 P4 Screw Red 14 London S3 P4 J2 500 
 P5 Cam Blue 12 Paris S4 P6 J3 300 
 P6 Cog Red 19 London S4 P6 J7 300 
      S5 P2 J2 200 
      S5 P2 J4 100 
      S5 P5 J5 500 
J J# JNAME  CITY  S5 P5 J7 100 
 J1 Sorter  Paris  S5 P6 J2 200 
 J2 Punch  Rome  S5 P1 J4 100 
 J3 Reader  Athens  S5 P3 J4 200 
      S5 P4 J4 800 
 J4 Console  Athens  S5 P5 J4 400 
 J5 Collater  London  S5 P6 J4 500 
 J6 Terminal  Oslo      
 J7 Tape  London      
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mocemul magaliTs safuZvlad udevs martivi monacemTa baza, romelic Sedgeba sami 
cxrilisagan: S cxrili, romelSic Cawerilia informacia sawarmos mimwodeblebis Sesaxeb, P 
cxrili, romelic sawarmos mier gamoyenebuli nawilebis Sesaxeb Seicavs informacia, SPJ 
cxrili, romelic gviCvenebs damokidebulebebs sawarmos mimwodeblebsa da miwodebul 
nawilebs Soris da J cxrili, romelSic inaxeba informacia proeqtebis Sesaxeb. S cxrili 
pirveladi gasaRebis S# sveti,meorisa _ P# sveti, mesame _ SPY cxrilisa _ kombinacia S#/P#, 
xolo J cxrilisa _ J#  sveti. 

axala ganvixiloT moTxovna: ,,gamovitanoT im momwodeblebis saxelebi da qalaqis 
saxelebi, romlebis sul cota erT aTenur proeqts amaragebs nawilebiT sul cota 51 
caliT TiToeuli saxeobisaTvis~. relaciur aRricxvaSi am moTxovnas eqneba Semdegi saxe: 

SX.SNAME,  SX.CITY    WHERE    EXISTS    JX    FORALL   PX 
EXISTS    SPJX 
(JX . CITY=’Athens’ AND 
JX . J# = SPJX . J# AND 
PX . P# = SPJX . P# AND 
SX . S# = SPJX . S# AND 
SPYX . QTY >50) 

sadac SX, PX, JX, SPJX warmoadgens korteJebis cvladebs Sesabamisad S, P, J, SPJ 
diapazonidan. 

biji 1. korteJis yvela cvladisaTvis vipovoT SezRudvata diapazoni. amisaTvis 
WHERE frazaSi unda CavrToT SezRudvis predikati, romelic gansazRvrul korteJebs 

gamoricxavs Semdgomi ganxilvidan. kerZod, mocemul SemTxvevaSi gamoiricxeba Semdegi 
korteJebi: 

SX: S-is yvela korteJi  5 korteJi 
PX: P-s  yvela korteJi  5 korteJi 
JX: J-is is korteJebi, sadac CITY = ‘Athens’ 2 korteJi  
SPJX: SPJ-is korteJebi, sadac QTY = ‘Athens’ 24 korteJi 
 
biji 2. SevadginoT wina bijze miRebuli yvela diapazonis dekartuli namravli: 

S# SN STATUS CITY  P# PN COLOR WEIGHT CITY J# JN CITY S# P# J# STY 
S1 Sm 20 Lon P! Nt Red 12 Lon J3 Rd Ath S1 P1 J1 200 
S1 Sm 20 Lon P1 Nt Red 12 Lon J3 Rd Ath S1 P1 J4 700 
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sruli namravli Seicavs 5*6*2*24=1440 korteJs. 

biji 3. SevzRudoT dekartis namravli ise, rom avagoT WHERE frazis SeerTebis 
pirobiT gaTvaliswinebuli Sedegi. es pirobaa: 

JX . J# = SPJX . J# AND PX . P# = SPJX . P# AND SX . S# = SPJX . S# 
amiT gamovricxvaT namravlidan im korteJebs romelTaTvisac S# mimwodeblis sidide 

toli araa SP#  mimwodeblis an P# nawilis sidide toli araa SP#  miwodebis sididis an J# 
proeqtis nomeri toli araa J# miwodebis sididis. amjerad miiReba dekartis namravli, 
Sedgenili ukve mxolod 10 korteJisagan. 

S# SN STATUS CITY  P# PN COLOR WEIGHT CITY J# JN CITY S# P# J# QTY 
S1 Sm 20 Lon P! Nt Red 12 Lon J4 Cn Ath S1 P1 J4 700 
S2 Jo 10 Par P3 Sc Blue 17 Rom J3 Rd Ath S2 P3 J3 200 
S2 Jo 10 Par P3 Sc Blue 17 Rom J4 Cn Ath S2 P3 J4 500 
S4 Cl 20 Lon P6 Cg Red 19 Lon J3 Rd Ath S4 P6 J3 300 
S5 Ad 30 Ath P2 Bt Green 17 Par J4 Cn Ath S5 P2 J4 100 
S5 Ad 30 Ath P1 Nt Red 12 Lon J4 Cn Ath S5 P1 J4 100 
S5 Ad 30 Ath P3 Sc Blue 17 Rom J4 Cn Ath S5 P3 J4 200 
S5 Ad 30 Ath P4 Sc Red 14 Lon J4 Cn Ath S5 P4 J4 800 
S5 Ad 30 Ath P5 Cm Blue 12 Par J4 Cn Ath S5 P5 J4 400 
S5 Ad 30 Ath P6 Cg Red 19 Lon J4 Cn Ath S5 P6 J4 500 
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biji 4. gamoviyenoT kvantorebi marjvnidan marcxniv Semdegnairad: 

• “Exists Rx~ kvantorisaTvis ganvsazRvroT mimdinare Sualeduri Sedegis proeqcia R 
damokidebulebis yvela korteJis gamosaricxad. 

• “Forall RX~ kvantorisaTvis mimdinare Sualeduri sedegi gavyoT pirvel bijze 

miRebuli damokidebulebis SezRudvis diapazonze. 

• mocemul magaliTSi kvantorebia: 
EXISTS   JX   FORALL   PX   EXISTS   SPJX 

aqedan gamomdinare: 
1. SPJ . S#,   SPJ . P#,    SPJ . J#,   SPJ . QTY atributebis proeqcias eqneba saxe: 
 

S# 
---- 

SN 
---- 

STATUS 
----------- 

CITY  
-------- 

P# 
--- 

PN 
--- 

COLOR 
---------- 

WEIGHT 
----------- 

CITY 
------- 

J# 
-- 

JN 
-- 

CITY 
------- 

J# 
--- 

JN 
--- 

J# 
---- 

S1 Sm 20 Lon P! Nt Red 12 Lon J4 Cn Ath J4 Cn J4 
S2 Jo 10 Par P3 Sc Blue 17 Rom J3 Rd Ath J3 Rd J3 
S2 Jo 10 Par P3 Sc Blue 17 Rom J4 Cn Ath J4 Cn J4 
S4 Cl 20 Lon P6 Cg Red 19 Lon J3 Rd Ath J3 Rd J3 
S5 Ad 30 Ath P2 Bt Green 17 Par J4 Cn Ath J4 Cn J4 
S5 Ad 30 Ath P1 Nt Red 12 Lon J4 Cn Ath J4 Cn J4 
S5 Ad 30 Ath P3 Sc Blue 17 Rom J4 Cn Ath J4 Cn J4 
S5 Ad 30 Ath P4 Sc Red 14 Lon J4 Cn Ath J4 Cn J4 
S5 Ad 30 Ath P5 Cm Blue 12 Par J4 Cn Ath J4 Cn J4 
S5 Ad 30 Ath P6 Cg Red 19 Lon J4 Cn Ath J4 Cn J4 
 

2. P damikidebulebaze gayofas eqneba Semdegi saxe: 
 

S# 
---- 

SN 
---- 

STATUS 
----------- 

CITY  
------- 

J# 
--- 

JN 
---- 

CITY 
--------- 

S5 Ad 30 Ath J4 Cn ATH 
 
axla es ukanaskneli damokidebuleba vaCvenoT srulad: 
 

S# 
---- 

SNAME 
---------- 

STATUS 
----------- 

CITY  
------- 

J# 
--- 

JNAME 
---------- 

CITY 
--------- 

S5 Adams 30 Athens J4 Console Athens 
 
3. movaxdinoT J#, JNAME, CITY atributebis proeqcia: 
 

S# 
---- 

SNAME 
---------- 

STATUS 
----------- 

CITY  
------- 

S5 Adams 30 Athens 
 
biji 5. ganvixiloT meoTxe bijis Sedegebis proeqcia miznobrivi siis specifikaciebis 

Sesabamisad. miznobriv sias aqvs saxe: 
SX . SNAME, SX . CITY 

 
amrigad saboloo Sedegs eqneba Semdegi saxe: 
 

SNAME 
---------- 

CITY 
------- 

Adams Athens 
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3. daskvna 

 
aRniSnuli algoriTmi uzrunvelyofs monacemTa bazebis nebismieri enis realciur 

sisrules. relaciuri sisrulis qveS igulisxmeba monacemTa bazebis enebSi monacemTa 
amorCevisa da maTi gamosaxvis saSualebaTa SesaZlo simZlavre. 

amasTan, radganac algebra relaciurad srulia, imis saCveneblad, rom nebismieri 
mocemuli L enac srulia, saWiroa vaCvenoT, rom L moicavs yoveli algebruli operaciis 
analogs. relaciurad sruli enis magaliTebia QUEL da SQL. 

mocemuli algoriTmiT Cven vaCveneT, rom aRricxvis nebismieri gamosaxuleba SeiZleba 
dayvanil iqnas mis algebrul ekvivalentze da aqedan gamomdinare, aRricxva iseTive mZlavri 
xdeba rogorc aRricxvaa. 
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АЛГОРИТМ РЕДУКЦИИ ДЛЯ ОБЕСПЕЧЕНИЯ РЕЛЯЦИОННОЙ ПОЛНОТЫ  
ЯЗЫКОВ БАЗ ДАННЫХ. 

 
Кобиашвили А., Гварамиа Э. 

Грузинский Техниузинский Университет 
 

Резюме 
 

Предложен алгоритм, позволяющий произвольное выражение реляционного исчисления, 
приводить к семантически эквивалентному выражению реляционной алгебры. Представлен 
пример, иллюстрирующий данный алгоритм. Показано преимушество данного алгоритма. 

 
 

 
A REDUCTION ALGORITHM GUARANTEEING RELATIONAL COMPLETENESS OF 

DATABASE LANGUAGES. 
 

Kobiashvili A., Gvaramia E. 
Georgian Technical University 

 
Summary 

 
A reduction algorithm by which an arbitrary expression of the relational calculus can be reduced to 

a semantically equivalent expression of the relational algebra is offered. The example illustrating this 
algorithm is presented. The advantage of this algorithm is shown. 
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