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SQL PEAJIM3AIIAS ONTEPAIIAI C MATPUIIAMHA
A.A. TTonrasres, FO.A. UnGrcos
MATRIX OPERATIONS IN SQL
A.A. Poltavtsev, Yu.A. Chibisov

AHHOTanus. B cratbe paccMaTpUBarOTCS TPU PaCHpOCTPAHEHHBIE ONEPALUK C MATPULAMU
(paBeHCTBO, CIIOXKCHHE, YMHOXCHHE) C IpUMEpamMyl MX BBIIOJNHEHHS B cpexe Microsoft SQL
Server 17.

KmoueBsbie ciioBa: SQL, 6a3pl naHHBIX, MaTpuyHast areopa, rpadbL.

Abstract. The article discusses three common operations with matrices (equality, addition,
multiplication), matrices with examples of their execution in Microsoft SQL Server 17.

Keywords: SQL, databases, matrix algebra, graphs.

SQL nukorma He OBLT SA3BIKOM PacyeToOB M aITOPUTMOB, a MaTpHUIla HE CO-
BCEM TO € CaMoe, YTO MacchB. MaTpHIEl — MaTEMaTHUECKUAE CTPYKTYPHI C
OTIPEe/ICIICHHBIMHA CBOMCTBAMH. XOTS TPHHIWIHAIGHO MOXKHO pPEan30BaTh B
SQL GOJBMIHCTBO MATPHIHBIX OTIEPAIIH, OJHAKO TAKUE OTICPAIIH U 3aIPOCHI
OKa3bIBAIOTCSl PECYPCOEMKUMHU M BBIIOJHSIOTCS CIHMIIKOM J0iro. IlosTomy
TPaJMIIMOHHO CTaparoTcsi m3beraTh MaTpuuHble onepary B SQL, mepeHocs ux
B OM3HEC-JIOTHKY.

Tem He MeHee ObIBAIOT CiTydaH, KOrja 3Toro He m3dexats. IIpexxne Bcero
3TO TIPOKCXOJMWT, KOTJIa MaTPUYHBIE OMepaliy BXOIAT B cTpykTypy DML 3ampo-
coB: insert, update, delete. B kauecTBe mprMepa MOKHO TPUBECTH METOJT XPAHEHHSI
JIepeBheB U Oortee 001IIe rpad)oB METOIOM BIIOYKEHHBIX HHTepBaJIoB [ 1].

[pexxme BCero MaTpuia TPECTaBIsIET cOOOH JBYMEpHBIH MacCHB, YTO
MOXKHO CMOJICIMPOBATh depe3 IBYXaTpHOYTHOE PENSAIMOHHOE OTHOIICHHE C
orpannueaneM Ha obomx atpudOyrax NOtNULL. Orpanmuenme NOtNULL He
CYIIECTBYET B MaTPUYHOI1 anreOpe.

Kpome Toro, marpuiia MIMEeT CTPOKH M CTOJIOLBI, KOTOPbIE HE COBMAIAIOT
co cTpokamu U cronouamu Tabmmipl SQL. Matpuia ucnonb3yercst st 0T00-
paXXeHHs CTPYNIPOBAHHBIX JAHHBIX W CBOIHOM nH(popMarmu. JJaHHBIE MOYKHO
TPYIIIMPOBATH M0 HECKOJIBKHUM II0JIAM 100 BBIPAXCHUAM B Ipynnax CTpoK H
CTOJIONOB. Matpuipl 00ecriednBaloT (PYHKIIMOHAILHOCTD, IMOJIOOHYIO Tiepe-
KPECTHBIM U CBOJIHBIM Ta6J'II/II_IaM. Bo BpEMs BBIIOJTHCHHUSA TI0 MEPE O6'I>GI[HH€-
HUS JAaHHBIX MaTpPUIIA PACTET B FOPU30HTAIILHOM U BEPTHKAILHOM HAIpaBIIc-
HHUW. 3HAYCHHS B JICMEHTAX MATPHUIIBI OTOOPaKAIOT CTATUCTHYCCKIE 3HAYCHUS
TIepeceyeHus IPYII CTPOK M CTOJIOIOB, KOTOPHIM HPHHAIICKHUT JIIEMEHT.

B kadecTBe mprMepa pacCMOTPUM 3a7ady ONPECIICHHUsS PaBEHCTBA JBYX
Matpuil, Coznaanm SQL peanmzanmu AByX MaTpuIl, ¢ OJMHAKOBBEIMU Pa3MEpHO-



CTSIMU M BCTABUM JaHHBIC TaK, YTOOBI AJIECMEHTHI TAKXKE OKA3aIUCh PABHBIMHU.
Jast cTonO1ioB 00bsiBUM orpanuueHre NOT NULL. [2]
CREATETABLE [dbo]. [MatrixA] (
A] [int] NOT NULL,
B] [int] NOT NULL,
C] [int] NOT NULL,
D] [int] NOT NULL,

[
[
[
[
[
[
[
)
G

A.i] [int] NOT NULL,

A.j] [int] NOT NULL,
A.element] [int] NOT NULL
O

CREATE TABLE [dbo].[MatrixB] (
A] [int] NOT NULL,

int] NOT NULL,

int] NOT NULL,

int] NOT NULL,

] [int] NOT NULL,

[int] NOT NULL,

lement] [int] NOT NULL

— — —

D - b

Takum 00pa3om, IpH CO3JaHUN MaTpHIl 00a paBmia codmoaeHsl. Co3na-
JIMM 3aIlpoC Ha PaBEHCTBO MATPHII, B KOTOPOM pealu3yeM KpUTEpHi I 3THX

JIByX JaHHBIX IPaBUJI.
SELECT COUNT (*) FROM MatrixA

UNION ALL

SELECT COUNT (*) FROM MatrixB
UNION ALL

SELECT COUNT (*)

From MatrixA AS A,MatrixB AS B
Where [A.i]=[B.1i]

AND [A.3]=[B.3]

AND [A.element]=[B.element];
GO

Pesynprar:

([OTcytctByeT uma cTonbua)
1 '
2 1
3 1




[poBepka MaTpuIl O BCEM KPUTEPHSIM MPOLLIA YCIEIIHO, MaTPHILBI PaB-
HBL

Ha »1oii ke peanuzanuy pacCMOTPUM CIIOKEHHE M YMHOXKEHHE MaTpHIL.
CroxeHre (BBIMUTAHWE) MAaTPHILl BO3MOKHO TOJIBKO JUISL MaTpHIl OJHOHW M TOW
e pasMepHocTH. J{i1s1 peanM3anmy CyMMUPOBAHHS CO3/1aIMM 3aIIpoc:

SELECT [A.i],[A.j], ([A.element]+[B.element]) AS
total

From MatrixA AS A, MatrixB AS B

Where [A.1]=[B.1i]

and [A.j]=[B.7]

GO

JlaHHBIH 3a1poc BBIIOJIHSIET ONEPalUIO CI0KEHHUs, HO B HETO HEOOXOANMO
JI006aBUTH KpUTEpHUIl IPOBEPKH AOITYCTUMOCTH OTIEPALIUH:

SELECT [A.i],[A.]], ([A.element]+[B.element]) AS
total

From MatrixA AS A, MatrixB AS B

Where [A.1]=[B.1i]

and [A.3]1=[B.7]

and (Select Count
Select Count

( From MatrixA)=

(
Select Count (

(

( *)

( *) From MatrixB)
and ( *) From MatrixA)=
(Select Count (*)

From MatrixA AS A, MatrixB AS B

Where [A.i]=[B.1i]

and [A.j]=[B.]
]

and A.element

]
=[B.element]);
GO

Pezynbrar:

Taroke clo)keHre MaTPHUI] MO>KHO BBITTOIHUTE Yepes oneparmio UPDATE:

Update MatrixA
SET [element] = [element]+
(Select element
From MatrixB
Where MatrixB.i = MatrixB.i and Ma-
trixB.j = MatrixB.j)



Where

(Select Count (*) From MatrixA) = (Select
Count (*) From MatrixB)
and

(Select Count (*) From MatrixA)
(Select Count (*) From MatrixA AS
A, MatrixB AS B
Where [A.i]=[B.1i]
and [A.3]=[B.]]
and [A.element]=[B.element]);
GO
B manno#t SQL-peamm3anim He cTONH OOJIBIION MPOOIEMO SIBISETCA U
yMHOXeHHe Matpull. Hamo mmmmb oOecriednTh HPOBEPKY PaBEHCTBA HHCIA
CTPOK MEPBOI MATPHIIBI YUCITY CTOJIOIOB BTOPOM MATPHITHL.

CREATE TABLE [MatrixA] (

[1] [int] NOT NULL,

[k] [int] NOT NULL,

[element] [int] NOT NULL,

PRIMARY KEY CLUSTERED ([i] ASC, [k] ASC)
)

GO

CREATE TABLE [MatrixB] (

[k] [int] NOT NULL,

[§] [int] NOT NULL,

[element] [int] NOT NULL,

PRIMARY KEY CLUSTERED ([k] ASC, [j] ASC)
)

GO

‘YMHOKHUM MaTpHLIbI:

CREATE View [MatrixC] (i, j, element) AS

select i, j, SUM(MatrixA.element * Ma-
trixB.element)

From MatrixA, MatrixB

Where MatrixA.k = MatrixB.k

GroupBYi, 3J;

GO

Takum o0pazoM, onmcanHas SQL-peanu3anysi MO3BOJIICT BBINONHATH
matpuuHble onepaiuu B PCYB/I. XoTs, KOHEUHO, Ha/l0 MPU3HATh, YTO KaK HC-
TMOJTb3yeMBIC CTPYKTYPhI PEISIMOHHBIX OTHOIICHHH, TaK W 00padaThIBAIOIIUE
ux SQL-CKpHIITHI HE SBISFOTCS €CTECTBEHHBIMU U 3 ()EKTHBHBIMU.



IosToMy nmanmbHEHIIyI0 paboTy aBTOPHI IUIAHUPYIOT B HANPABJICHUU HC-
TMOJTL30BAHUS JUTS PEIICHUS MOJJOOHBIX 3a/1ad OOBCKTHBIX PACITAPEHUIN PEIIsIU-
onnbix CYB/I.

buGmorpaduyeckuii cimcok
1. Celko Joe. Trees and hierarchies in SQL for smarties // Morgan Kauf-
mann Publishers, 2004, 224p, ISBN 13: 978-1-55860-920-4.
2. Celko Joe. SQL For Smarties: Advanced SQL Programming //Morgan
Kaufmann Publishers, 2005, 840p, ISBN 13: 978-0-12-369379-2.

HoJuraBueB Anarounii Ainexkceesud  Poltavtsev AA.

TBepcKOif rOCyIapCTBEHHBIIH Tver State Technical University,
TEeXHUYECKHUN YHUBEPCHUTET, Tver, Russia

r. TBepb, Poccust

Yubucos IOpuii AnexceeBud Chibisov Yu.A.
TBepckoii rocynapCTBEHHbIN Tver State Technical University,
TEeXHUYECKHUH YHUBEPCHUTET, Tver, Russia

r. TBepsw, Poccust



