Monayis 1.

MaTteMaTH4eCKHe OCHOBBI 0a3
TAHHBLIX H 3HAHMH




Jlexiusa 4

ba3ucHbIe cpeacTBA MAHUITYJITUPOBAHUSA
peJsIMOHHBIMY JAHHBIMH:
pejasuuonHas ajareopa Koaga

1. O630p peasimuonnom aareopsl Kogaa

2. OCO0EHHOCTH TEOPETUKO-MHOKECTBEHHBIX
onepanuii peJAHOHHON ajIredpol

3. CnnenuajibHbIe peJsiiMOHHbIE OIlepaliU




1. O030p peassiUOHHOU AJIreOphbI
Koaaa

OcHoBHasi naesi pensiuMoHHoOW anredpsi:
MOCKOJIbLKY OMHOWEeHUSs! s18JIsIFOMCSs
MHO)@ecmeamMu, cpedcmea
MaHUunysaupoeaHusi OMmHOWeEeHUsIMU Mo2ym
6a3uposambcsi HA MpPaoduUyUOHHbIX
meopemuKo-MHO)XXeCmeeHHbIX ornepauyusix,
0OroJIHEeHHbIX crieyuasibHbIMU ornepayusimu,
crieyuuYHbIMU OJisl PesITyUOHHbLIX 6a3
OaHHbIX.




1. O030p peJasIIIHOHHOH AJITe0pPbI
Koama

Kiaccel onepanuu:

A). TeopeTHKO-MHOKE€CTBEHHBIC ONEePaLIUM

b). CnenuanbHbIe PEIISILIUOHHEIC OIIEpALMU
obbeagnHeHne orpaHnyeHmne
nepeceyeHue npoeKuus
Pa3HOCTb coeanNHeHune
AEeKapTOBO NMpon3BengeHne aernedHue

onepaunn npncBanBaHnA N rnepenmeHoBaHUA
aTpnbyToB




1. O030p peJasIIIHOHHOH AJITe0pPbI
Koama

Obulaa nHTepnperaumns pensaLUnoHHbIX onepaLmm

[Tpn BbINOMHEHUU onepaunn obbeanHEHUA
(UNION) oByx OoTHOLWEHNN C OQNHAKOBbLIMU
3arofiloBKamMmu rnpous3BoanTCA OTHOLLEHME,
BKoYatoLiee BCe KOPTEXM, KOTOpble BXOAST
XOTH Obl B OHO U3 OTHOLLUEHUN-ONEpPaHJO0B.

Onepauunsa nepecedveHunsa (INTERSECT) aByx
OTHOLLUEHUN C OQNHAKOBbLIMW 3arosioBKamMum
NpOn3BOAUT OTHOLLEHME, BKITHOYAlOLLEE BCE

KOPTEXU, KOTOPblEe BXOAAT B 06a OTHOLLEHUS-
onepaHaa.




1. O030p peJasIIIHOHHOH AJITe0pPbI
Koama

Obulaa nHTepnperaumns pensaLUnoHHbIX onepaLmm

OTHolueHune - pasHocTb (MINUS) aByx oTHOLLIEHWUN C
OVNHAKOBbLIMW 3aronoBKaMu, BKIHOYAET BCE KOPTEXKMN,
BXOAsiLLME B OTHOLLEHNE-NEPBLIN onepaHa, Takne, YTo
HW OOWH U3 HUX HE BXOAUT B OTHOLLEHME, KOTOPOEe
ABNAETCA BTOPbIM ONepaHaoM

[1pn BbINONHEHUN gekapToBa npousseneHna (TIMES) aByx
OTHOLLEHUN, NepecevyeHne 3arofioBKOB KOTOPbLIX MYyCTO,
NPON3BOAUTCHA OTHOLLEHUE, KOPTEXM KOTOPOro
NpPon3BOAATCA NyTeM 0ObeaMHEHNS KOPTEXEN NEePBOrro
N BTOPOro onepaHaos.




1. O030p peJasIIIHOHHOH AJITe0pPbI
Koama

O6Lwasa nHTepnpeTaumsa pensaumoHHbIiX onepawmm

Pesynsratom orpaHnyeHna (WHERE) oTHoweHns no
HEKOTOPOMY YCIOBUIO ABMAETCA OTHOLLEHME,
BKI1HOYaloLLiee KOPTEXM OTHOLLEeHUS-onepaHaa,
yOOBMNETBOPSOLLEE 3TOMY YCIOBMIO.

[Mpwn BbInonHeHun npoekuun (PROJECT) oTHOWEHNS Ha
3aJlaHHOE NOAMHOXECTBO MHOXKECTBA €ro aTpndyToB
NPOU3BOAUTCH OTHOLLEHNE, KOPTEXN KOTOPOro
ABMNSAKTCHA COOTBETCTBYOLLMMU NOAMHOXECTBaMU
KOPTEXEWN OTHOLLEHUA-oMepaHaa.




1. O030p peJasIIIHOHHOH AJITe0pPbI
Koama

ObLwaga nHrepnpetaunsa pendunoHHbIX onepaunm

[1pu coegmHeHun (JOIN) oTHOLLEHNN NO HEKOTOPOMY
yCrnoBuio 0bpasyeTca OTHOLLEHNE, KOPTEXM KOTOPOro
eCcTb 0ObeanHeHne KopTexeun NepBoro n BTOporo
OTHOLLUEHNU U YOOBMNETBOPSAIOT 3TOMY YCITOBUIO.

B onepauuun penaunoHHoro genexHusa (DIVIDE BY)
pe3yneTupyroLlee OTHOLWEHNe COCTOUT N3 YHAPHbIX
KOpTeXen, BKNo4vatoLwWwmx 3Ha4eHns nepBoro atpmbyTa
KOPTEXEWN NepBOro ornepaHga Taknx, YTo MHOXECTBO
3Ha4YeHun BTOPOro atpmnbyTa (npu oukcnpoBaHHOM
3HA4YEeHMN NEPBOro aTpudyTa) BKNOYAET MHOXECTBO
3HA4YeHM BTOPOro onepaHaa.




1. O030p peJasIIIHOHHOH AJITe0pPbI
Koama

OOLLasa nHTepnpeTaumns pensaLmMoHHbIX onepaLinii

Onepauusa nepenmeHoBaHna (RENAME)
NPOU3BOAUT OTHOLLUEHWNE, TENTO KOTOPOIO
coBMagaeT ¢ Tenom onepaHaa, HoO MMeHa
aTpubyTOB N3MEHEHHI.

Onepaumnsa npuceamBaHna (:=) NO3BONSET
COXPaHWUTb pe3yrbTaT BblYUCIEHNUS
PENSALUMOHHOIO BblpaXXeHUA B CYLLECTBYHOLLEM
oTHowleHun b/.




1. O030p peJasIIIHOHHOH AJITe0pPbI
Koaaa
Onepauns

-
>
-
5

RENAME
WHERE

INTERSECT
DIVIDE BY
UNICN
MINUS

II [\J III

Tabnuua npnoputeToB onepaunn TpaauLMoOHHON PENSILMOHHOMN
anreopsl




2. OC00E€HHOCTH TEOPETHKO-MHOKECTBEHHbIX
onepanui peJAMOHHON aJareopsul

CIIVEAIIME B _IIPOEKTE_1

CNY_HCOMEP CIIYV_ JMST CIIV__3APTI CIYV_OTI_HOMEP
2934 | HWpanos | 22000.00 | 310
2935 : [MeTpos | 30000.00 | 310
2936 i C1 LOOpPOB 7l 18000.00 | 313
2937 : (péﬁbpoa : 20000.00 | 310

2938 |  HMeanosa | 22000.00 | 315

CIIVEAIME_B_ITPORKTE

CITY _HOMEP | cmv_masti | Cnv_saPn | CHY_OTI_HCMEP
2934 MBanos 22000.00 310
2935 | TIlerpos | 30000.00 | 310
2939 ~ Cunmopenko | 18000.00 | 313

2940 ) d’enopcnxo i 20000.00 310

2941 . MBaHeHKO 22000.00 | 315




2. OC00eHHOCTH TEOPETHKO-MHOXKECTBEHHbIX
onepanui peJAMOHHON aJareopsul

CIIVEAIME B IIPOEETE 1 THNICOHNCIIVEAIIME B ITPOEEKTE_ 2

CIIY_HOMEP
2934
2935
2939
2940
2941
2936
2937
2938

CIIVEAIIME B INPOERTE_ 1 THNTERS

CIIY_HOMEP
2934
2935

CITV_ MM
HMeasos
7 [_le’fpéls
CuoopeHKO
(‘Ik:lopv. HKO
HMeannenko
Cuoopos
Deno OpOB

HMearnosa

CITY__AMS
HMeannos

[TeTpos

I: -rI "v"__ r_:l .z‘, F' n
2200000
 30000.00

1 S000. 00

20000.00
22000.00

I SO00. 00

2000000
22000.00

C J’]".'.' SAPIL
- 22000.00

30000.00

__OTO_HOMEP
310
310
313
310
315
313
310
315
ECT CIVEAIME EB_NOPOEKTE_ 2
’ _ OTI_HOMEP
310
310

CIIVEAIIMIE B IIPOEEKTE _ 1}-11[]”“CJIYT£A.IIDTE B_INPOEKTE_ 2

CIIV_HOMEP
2936
2937
2938

‘Ta IIMq
& u:l poB
Deno poB

HMeannosa

U" e F'IT
[ S l( 0. ()I’)

2200000

‘TjL_H'nieg?
313
310
315




2. OC00eHHOCTH TEOPETHKO-MHOXKECTBEHHbIX
onepanui peJAMOHHON aJareopsul

Onepaumns paclMpeHHOro JekapToBa
Npou3BeaeHUs

SNIEMEHTOM PE3YILTUPYIOLLIETO OTHOLLEHUS
SIBMAETCS KOPTEX, KOTOPbIN npeacTaBnsieT
cobon obbeanHEHNE OQHOro KOpTeXa rnepBoro
OTHOLLEHMSI N OOHOIO KOpTEXa BTOPOro
OTHOLLEHUS




2. OC00eHHOCTH TEOPETHKO-MHOXKECTBEHHbIX
onepanui peJAMOHHON aJareopsul

Onepaumns paclMpeHHOro JekapToBa
Npon3BeaeHuns]
[TycTb metoTcs ABa OTHOLLEHUS
R1{a1, a2, ..., an} n R2{b1, b2, ..., bm}.

Pesynerat R1 TIMES R2 - oTHOLWEHKe
R{a1, a2, ..., an, b1, b2, ..., bm},
TEeno KOTOPOro - MHOXXECTBO KOpPTEXen Bnaa

{ra1, ra2, ..., ran, rb1, rb2, ..., rom} Takux, 4to
{ra1, ra2, ..., ran} BxoguT B Teno R1,

a {rb1, rb2, ..., rom} Bxogut B Teno R2




2. OC00eHHOCTH TEOPETHKO-MHOXKECTBEHHbIX

onepanui peJAMOHHON aJareopsul
Oneavm PacCLLUNPEHHONo AeKapToBa Nnpon3seneHnd

INOPOEKTH
7 ﬂPC)EKTl Ti 71»1133}109
MMPOEKT 2 » HMpaHeHKO

CIIVEAIME B IOPOEKTE_1 TIMEZ ITPOEKTH

2034 | Wpamos | 22000.00 | 310 | MPOEKT 1 | Heanos
2935 | Ierpos | 30000.00 | 310 | MPOEKT 1 | Hsanos
2936 | Cumopos | 18000.00 | 313 | MPOEKT 1 | Hpanos
2937 ' Memopos | 20000.00 | 310 | MPOEKT 1 | Hsanos
2938 | Mipanosa | 22000.00 | 315 | MPOEKT 1 | MHBaHos
2934 | Mimamom | 22000.00 | 310 | MPOEKT 2 | HpaHeHxo
2935 v I']e'rpoin 30000.00 [ 310 1 INMPOEKT 27 HMeBaneHKO
2936 | Cumopos | 18000.00 | 313 | MPOEKT 2 | Mpaneuxo
2937 Tf.l)c:xdﬁors | 20000.00 | 310 | MPOEKT 2 | MBanenxo

2938 HMpBanosa 22000.00 315 IMTPOEKT 2 Hepanneuxo



3. CnenyaJjibHble peJAlMOHHbIC ONepaluu
onepanusi orpaHuYeHus

A WHERE comp

Bual (a comp-op b), rae a u b — nmeHa
aTpmbyTOB OrpaHN4YMBaAEMOro OTHOLLEHUS
Bua2 (a comp-op const), rae a — nms
aTpmbyTta orpaHM4YMBaeMoro OTHOLLEHUS, a
const — nuTepanbHO 3ag4aHHasaA KOHCTAHTa

Onepauuen cpaBHEHUA cCOMpP-Op MOryT
ObITb «=», € F», «>», « », «<», « ».




3. CnenyaJjibHble peJAlMOHHbIC ONepaluu
onepanusi orpaHuYeHus

A WHERE (comp1 AND compZ2) obo3Ha4vaeT 10
Xe camoe, Yto n (A WHERE comp1)
INTERSECT (A WHERE comp?2);

A WHERE (comp1 OR comp2) o6o3Ha4aeT TO
xe camoe, 4Yto n (A WHERE comp1) UNION (A
WHERE comp?2);

A WHERE NOT comp1 obo3Ha4aeT To xe
camoe, 4yto n A MINUS (A WHERE comp1).




3. CnenyaJjibHble peJAlMOHHbIC ONepaluu
onepanusi orpaHuYeHus

CNY>KALLME B MPOEKTE_1 WHERE (CNY_3APT > 20000.00 AND
(CNY_OTA_HOM = 310 OR CllY_OT[_HOM = 315))

(nonyuntb gaHHble n3 otHoweHuns CJITYXKALWLWME B NMPOEKTE 1 o
cnyxawmx, pabotarowmx B otgenax 310 u 315 mn nonyyarowmx
3apnnarty, npesbiwatowyto 20 000.00 rpH.)

CIV_HOMEP CIV_MMA | CJIV_3APH CIV_OTI_HOMEP
2934 HMeaHos 22000.00 310

2935 [leTpos 30000.00 310

2938 | M eaHosa 22000.00 | 3lA5




3. CnenyaJjibHble peJAlMOHHbIC ONepaluu
onepanus NpoeKuuu

PesynsraTomMm NpoeKkumnn oTHoLWWEeHNA A Ha MHOXECTBO
aTpunoytos {a1, a2, ..., an} (PROJECT A {a1, a2, ..., an})
ABMNAETCA OTHOLLUEHWE C 3arofioBKOM, onpeaendemMbim
MHOXeCTBOM aTtpubyTos {a1, a2, ..., an}, n ¢ Tenom,
COCTOALLUMM M3 KopTexen smaa <al.v1l, a2:v2, ..., an.vn>
TaKux, YTO B OTHOLLUEHUN A NMeETCSA KOpPTEX, aTpnodyT a1
KOTOPOro MMeeT 3HadeHue v1, aTpudyTt a2 MeeT 3Ha4YeHne
V2, ..., aTpubyT an MMeEeT 3Ha4YEeHnE vn.

«BepTUKarbHasa» Bbipe3ka OTHOLLEHUS-
onepaHaa




3. CnenyaJjibHble peJAlMOHHbIC ONepaluu
onepanus NpoeKuuu

PesynsraT onepauuu
PROJECT CNYXALME_B_MNPOEKTE_1 {CNnY_OTO_HOM}

(B Kaknx otaenax paboTtaloT cnyxawme, JaHHbIE O KOTOPbIX
cogepxartca B oTHoweHun CJITYXKALLUME B NMPOEKTE _17?)

CIV_OTH_HOMEP




3. CnenyaJjibHble peJAlMOHHbIC ONepaluu
onepanus coeTUHHEeHUs

PasHOBUOHOCTU:

OOwasa onepaunsa coeguHeHUs

© - coegnHeHue (TaTa-coeanHeHuUe)
JKBU-coeaAnHeHue

EcTecTBeHHOe coegnHeHue




3. CnenyaJjibHble peJAlMOHHbIC ONepaluu
onepanus coeTUHHEeHUs

JOIN

CoeduHeHuem oTHoweHun A n B no ycnoeuiro C HasbiBaeTcs
OTHOLUEeHUe

(ATIMES 5)

C - nornyeckoe BbipaXeHue, B KOTOpPOe MOryT BXOAUTb aTpUOyThbI
oTHoweHnn A n B u (unun) ckansipHble BblpaXXeHusl.

Onepauvm COoOeANHEeHUA eCTb pe3ylbraT nocrieaoBartesyibHOro
NMPUMEeHEeHUNA onepaunn AeKapToBoro npomndsegeHmnA U orpaHN4YeHus.

Ecnu B oTHOWweHusax A u B umerotrca atpubyThbl C 0AMHAKOBbLIMU
HanMeHOBaHUSMMU, TO Nepea BbINONMHEHUEM CoOeANHEHNA TaKue
aTpubyTbl HEOOXO0AMMO NepenMeHOBaTb.




3. CnenyaJjibHble peJAlMOHHbIC ONepaluu

onepanus cCoeaANHEeHUs
JOIN

== —
CITY_ I : CIIYV__2APTI . IO HCM
Meanos | 22400.00

INMerpoe 29600 .00

i

Crunaoopos | 18000.00

Wl 'wl W
NV R

D enopos 2000000

o0

HMBanoea | 22000.00
HMesanmos j 22400.00

INMeTpoe 29600.00

9

W | Wl Wl W Wi

CunaopeHKO | 18000.00

B

DenopeHKO 20000 .00

=
2
2
2
=
2
=
2
2

NN N R - -] -] -

O(\O|\0|[\0| 0|00 \0|0|0

N

MeBanenxo : 22 000 .00

IIPOEKTH

[MPOEKT_FyK IIPS 3APII

Hearnos 22400.00

HMeBarneHnko 2240000




3. CnenyaJjibHble peJAlMOHHbIC ONepaluu

onepanus cCoeaANHEeHUs
JOIN

2935 [Tetpos | 29600.00 | MpaHoB 22400.00

2935 | IMetpos | 29600.00 2 | 2 ' HpaneHko | 22400.00

PeasynsraT onepaunn CJTY XXALWLME JOIN
[MTPOEKTbl WHERE (CJ1Y_3API1 >
[MTPO_3API)




3. CnenyaJjibHble peJAlMOHHbIC ONepaluu

onepanus JgeJIeHus
DIVIDE

CITYEAIMNE

T ? IMRC_HOM
CITY_HCMEP v CITy_MA ' CIIy_3API | ITFD '

2934 MBaHoE 22400.00
2935 | TMerpor |  29600.00
2936 Cuaopos 18000.00

HCM

2937 | ®emopos 20000.00
| OTHOLLEHME

Homepa
NPOEKTOB

2938 MUBaHoBa
2934 : M BaHOB ' 22400.00

2935 [Tetpos 29600.00

2939 | Cuao PeHKO | 18000.00
2940 denopeHKO

204] | VisaHeHko '- 22000.00

OTHoweHune CITYXKALLNE

(S S B SN B S B S e Bl Bt Bl B




3. CnenyaJjibHble peJAlMOHHbIC ONepaluu

onepanus JgeJIeHus
DIVIDE

sanpoc CJIY>KALWWWE DIVIDE BY HOMEPA_TTPOEKTOB

2934 | HMeaHos 22400.00

2935 . MMetpos | 29600.00

CIIY_HCMEF CITY _JMHA CIIY_3APII

faHHble 060 Bcex cnyaliux, y4acTBYOLLMX BO BCEX
npoekTax




