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Set-Oriented Unite Operations on Graph-based Databases
TeruHIsa Hocuinh*

Unite operations on graph-based databases are proposed. Data are represented with la-
beled directed graphs called data representing graphs in a graph-based database. The
proposed unite operations are set-oriented ones, and merge two data representing graphs
into a single one. The proposed operations are valuable for manipulating more than one
data representing graph as a single data representing graph and for manipulating a data
representing graph as the one having different structure from the original one by dynami-
cally merging them. These operations are Relational Unite, Restrictive Unite, and Outer
Unite. These are based on the identities of graph elements. Copy and Merge are the op-
tions to these unite operations in order to manipulate data representing graphs accord-
ing to the values of their elements. First, assumptions on the data model and the querying
method are mentioned. Second, set-oriented operations on graph-based databases are sur-
veyed. After the problem in merging data representing graphs is mentioned, the unite op-
erations are proposed in order to solve this problem. Lastly, the proposed operations are
evaluated. These are declarative, and effective in making ad-hoc queries.

Mar. 1994

LIz lsic

F A R=2FHICIF S5 7 EFRHT S H00KE
B, AF—<DOHRENERGZD1DTH B2,
ROKEAT, 77 72BEEFHTEF—2EFVO
BEILINTOHRI2, F—a 3375 7 TCREEN
TBEF—2R=-IZR/LTiE, 75 7 hOEREK
BT, KHEEL2IEEL CTHAEBTDOIS. C
NoDOHFETR, BERICHEEXEERLT, Ti&
DETFhw2it, RKEDF-2558DF—42%
KDL ETBE, DBOBEML GRS TE

T NTT {8mEmmas

NTT Network Information Systems Laboratories

* B BHRKETEZNBERTEN
Presently with Department of Information Sci-
ence, Faculty of Engineering, Fukui University

444

Bdsoind, Lichi-T, 7 Fkv s BESHICBL
TiE, Vo—vatveEF VvOBBREED L S NELS
BHOBEENNKRELRS., /7 7SI F—4E5
NEBWTS, 75 7KEET S8~ vE2FIBLI
HHBHMOBEABREEIN TS,

753 7%{/BHETDHE, 20DSF7DEEv~—
FUTVENIERSHTL 3. AILIE, 5000
TNRTCOF—2 2 1B S 7TREALIC VWEA
i, LVBAT » HOBK IS5 7L LTF—2%HK
MU, BRBRICEHNICREZY—Y U TRIELZVES
R, BEDOEAZ~—V L THorUDREINHEE
EERIEEDS I 7 ELTF 2 2 BRIELIVES
ThHb. LHLEMD, 220773 705%<—Y L
XH5ET5E, REIN TV AHETRUEAEAN
TS CENTES, f vREAVRZTEICLBL B



Vol. 36 No. 3

2=V L RGNIES T, Tk, TRy 21
RS TRERCMALO &0 D MERS 5.
ZLTARBILT], 777 7EILF—42~—-XiC
WHTBT Kby s BEAETORBEAEEL LT,
F—2ARRETEI57 (F—2RERI57) %281
eV 3EEOERETH. BRI IHEL, —
FHOF—-2FHRI5 7052 MFOF~2KHS 57
DOEETIEARNOERATH 5. AEER, FEE
BAEFERETEROBREAZRERALIIVENHE
BRTEENTHY, 7F&v 7 BHABICHLTES
THb.

2T, KR THHEET B0 5 7IcEDLF—
aEeF, BEEFRCOOVTENS, 3ETIR, #
FHSEEINTVRIERENDS 5 7Icwd 5 HHE
WWoNTN, 43T, 7 F&y 7 ARIBOTY
5 7 RERELTHDIBADORR O HE O MBS % R
7. £LT, BET, COMELAHERTINAEEL

T TRETLF— a2 T3 EAENOKSRE 445

Yk (A&l Tk, HELod—EBHNTF dp
ZHEBL [N: d] TERZEFHTE., F—2 dJi3H
(F—4%, ) TREIWB. F—2EBHS 57
3, REA VEBEA EDLS B BHEFEH (V,E) T
EKBEIN5 (T RIEEEYN) 757 oV, E) T
b5B. F—2735713, F—2EHRSFIERICDH
DIS5TTHB. FT—EIT 7 TOEENT—ER—2X
THb, F—ER—RANTF =275 7458HT 57
DILZRIAEMNML, COLRAETF—2 275 74 &0
. B—F—~27578DF -2 57 DERLDS
ZrnElle (A—BREB2DEDZEARIRE
LT 75 7%, ZEDF—2757DRF—
TS T7ENS, J—varEeFLERETS
L, F—2r537@ ) v—vavic, F—2EHSS
73 & FPictin g b.
RAF—=7570F%R1L (a)itRy. ZORliciE
2DDAF—=275 7 (Residence & Citylnf) 3%

BES L. BRIC, 6 ETHRMETYL, BETIHE 3. Residence iTiZ 2 20k (PF,CC) #d 3. &
BEROFHRERT. CC DRI A Address, #&A12 A4 City &4 County
2. & s ThHd BERAEBBOBO1DOBAIR, BEL T
Citylnf OO &S icbEET 2. M1 (b)izF—%
1 75957 757 OPTHS. LT, F—47 5 7 E—EH
AT, F—2EFNVELT,
F ;j; 5 ‘-7 10),71—1) f—; X EGC %gg LT Resxdence Cz.ty @

ERTE. F—ar578, 7%
DS F— 2 HEOE®RRAE LD
E£Y, Vo BEDOHICEBLTES
NBHEWT 5 7TH5. A L. Rosen-
berg 357 —4 75 7 & BEEER S
57 EEHLY, KESIIHEEEEN
7 7R LTHABY, TR,
i, JEEMT, BROBKEABEE
BERDZ BT IR LICTF—4

Pref PF /Address cc
O/~ @

.Residence

Block
NM ™

O O

County,
CityName Town

(a)

CityInf

U775 LT B ARXTOTF—
2777 DEREUTICORNT.
T30 7737 —2%2KBHTES

ST S

e

i: Block:bl 3
_: Town:Take i
b NG

!5 CityName:

[

|

I

|

I

i
i
l
L Yokosuka _Town: Hayashl l
i
I
|
!
!

| Block:b2 M
H '\Jown:Taura :
CityName: t

.:._Yokosuka Town:0ppama ’

N EFRS S 7TCHB. ST TE
FAE T~ FRX—ZANT—RICHNT S
—BRAF dio, ARBDT5 7ERE
BEF—F7 5 7NT—RICHT 3

Kanagawa |_£3

l Block:b3 Town: Hase }
I Nl
! CityName: I
(

i Kamakura

TN
“City:

BEHRE N, =2 ditk->T, 7~
WL 3o (dio, N,d) TRENS.
BBEURICIB D ~upfiEah
5. BIBEARALREESERES.

(b)
Bl R%-</57EF-275 708
(a) R&k—=r357 (b) =475

Fig. 1 Examples of data graphs and schema graphs.
(a) Schema Graphs (b)

Data Graphs



446 HROEF KW

BTHA, F—4RB 5 72 5REBATEELT
Wa. BiZiE, ¥—4 2757 Residence {€l2 3D D
F—R2 KRB I IBRENTOBCEEEL TV S,
/5 Address: al |3, & Pref : Kanagawa, & County :
Miura &EHL THNAE. 18, COFRTREOBEKES
B—ATH 2, —fBICBEOERAIERTHLA
3, XF—=s 57 ARk, F-2EBS5 700
BhorkdicF—42 57 Citylnf OBlOoXS1Cd
Eied 5.

2.2 BathR

TFFry/AE TR, BT F—2ER (X
F—2) WR-TF—22BELEOC EBRL B
3, Yv—¥aFEFVOBBREAEORKALZ DA
ThHb. BERBRD) L~V a VRF—ZEHEET
HEEESHEINTORL—BEE I r—>a vy Th
3. L&, HARHKBY—HBHLAF—<%
EBRTHHELARXTRAHRET 5.

3. £8EROYS T HEE

F e RN ZPD T — 2 A RIET A ERIL, —BC
14 VREZVYRERHISDE—BILES VRE VA%
HHSDICHTTELSNS., TR, FIEEA
2 & v AIEROWEE, hELESIETNOHEE LIS,
BICH » TRAATT 5 KHEE R A v 2 2 Y 2$BRT
50, ERARBOHEEEIEAENTH . TF
Fy 7 BA&E TR, RERBICABLLT—-2%4%
HEMICRD SN ZEABAOEEBUEL LS.

75 IREDLF—2EFATEH, EHEMONE
PHRBEIN TN EPY. KR TE, —RKiNEF—2
FHEAFIHL TREKICHAEMSTEES GOOD® %
EIERT .

GOOD TREEMNEHEZE (transformation lan-
guage) LU TEBEINTVAY. COFZEIIL, HO
fHfn, AOBIR, Eofn BEOBIR, MRbind
BENHSL. CNOOHERZ, 1 v RE VAR
TES 7D THB 4 —V BFERL, 2D
Z—=VCHLTBOBDDEETTS. 2hd OHEE
REARAOBEETH . GOOD TRINLARE
HICBOTHEBTREL TS, HgLERER, F—
SAVEEDINEDI 5752175783580
EHPEROEETH 2. LA OEE ERIZE
HTH5.

XBiz, GOOD Ti, BOBFERL T3dIC
iz —fbL 7ev s v (—bfn) BEREIhT

Mar. 1994

WAY., —f{bAin (generalized addition) &3, 5
ORI E O MERICIESE T 3HEETH 2.
DOEHETIR, $TEAMINEN, £oBRicEdMting
ns.

4 U357 0ERKICEITSMES

4.1 Us570EE

777 %RBD LT HEMBICNIORERDS 5
TEERUCRRAT2EATHS. IR, 500
OFNCOF— 2% 1ERES 5 7 TEHELIRLVES
2, LVHAT n HOEESS7ELTF—42%5K
MU, BREHCEHNICEEZ—Y UTRIELZVES
P, FlBREEMLUTHLLLOREINIHEE L
BB EDT S 7 ELTF— 2 2B ELLEVEAT
B, TR, 7, BESEHRLTZ DI
77 DEREH AR5,

P, QERLEF—4EHI/ 5745, PLQb
ST -2 KBS 5 7 ABBFERITORED
FRZOHAEDETH 3.

(a) ~"RC&KBV v POEAA:a QDA
B:b 1l oboa2FERALT
BRFETHS. HIZIERL (b) T, & Add-
ress: a2 &5 Block: b1l %7z k In: il
TERTIHATHS.

(b) HEOKOWSEEICLEZ) YI//1Y Pol
Z:z D¥EAXQDE B:b EET I &I
FOPLQERSHETHS. AIZIZN1 (b)
T, $ CC:c2 OfksiAi & Block: bl lzZEE
TEEATH .

(¢) BEOED>—YICL3HE POA A:asb
QDEB:b E422ETPLQELIF—423%
Br77L355%TH5. FlAIK1 (b)
T, A Block: b1 2§ CC:c2 D& EEH T
LEAETHB.

FiE(a) EHE(C)id, HBEOF—425 7 k4
YREAVADBEDZDOEEBHTE 5. M2,
Residence O Address (al,22,a3) & CityInf 0
Block (b1,b2,b38) %, F#k(a)TY v s oLy
RLIKY v 35, al & b1f, a1l & b2
REZFERI DD/ APBERINS. Fiz, FH(c)
Tw—Y35&, al, a2, a8, bl, b2, b3 piv—
VINTIF—2RES 57 L1585,

ETAHY, FHih(b)TREFETIMEAA v A& Y
RZEICHEELRGNIT 2 5 B0, AL, al %



Vol. 35 No. 3

bl, b2, b8 DINTKEFET L LILTET, al
2 bLITT 3L LS EELEFTROLAE LT

EELBGUIR SIS, Licdhs->T, FEE(b)idA
VYR Z v REROBETRONEERTENRY, CC
TR, $AEHACEEAEZ 510, DEBTRAE
(b)iFEZ W,

4.2 7 RRy VBB EICHIIEBEES

FHik(a)it 3BT~ GOOD O— b inTE
BTx5. Lbl, FEE(e)RBER07 5 78HEL 1
LTS ET, 75 7 EEAEASOERTIIEE
FHTERW., 2%, £HA2BRITIF—2EES 5
7 QMBI EENA B LW S EEATDbRRINIZ
L5,

T, HELHAYREENKERT 51T
EHNCERT ALV S BOD LI T & A, Welty
& Stemple iIL Lk - TRENTVBY, 2T, BEEW
SRFEREMAFRY TS ROBEEBRERL 2
CE&THY, BICFEREH L, BHFEEESKEH
UEBOBEELRRERTHCETHS. TrREy 2
HHEAERBLASOHEELHEETHELEEI SN
20T, TFRy /s UHAHEEENICERTE2H
MEWZ EL25, Fik(a) 3EkoBERH LV ES
HNCEERTEZDTT Fab v 7 SRS THERICH
295, LdL, FE()REROEEDATIIFA
EPICUDERTET, 7 kv s BHARICRER
A ISV RS 5.

5. EEER

4.2 BiTRAI AR T 2o DICHAESE LR
795, 57, BERO—BHIEIIHABELES
T 5. RiC, ECEISHAHEELERT 5.

5.1 BERO—BHLEIHERE

%9, F—47 5 70REEHETDH. 2207 -4
73 7DR&EE, 2D20F 2757 DERTHHL
TR KRBTV EBHRLTBET 257 TH5.
Esl] (f)

FUG= {h|heFVheG} O

X1 (b)®D Residence £k CC &% DK ED S
75 583 X L7 Residence’ & Citylnf A% NM &
ZDHEKEDP S BEFRE L Citylnf Of2K 2
WIRT. 5%, DBOBEEHER OFI TS D Resi-
dence’ & Citylnf’ 23,

WOFBCHETD, W 2HhDRELRT. BHE
drg(F) &, =475 7 Fhoe7F—42E£H/ 57

T3 7REDILF -2 R-RCHTHELENOKRAER 447

Residence’ UCityInf’

: . .
Address: County: |: Block: CityName: | .
al Miura iibl Yokosuka | |

{ Address: City: i: Block: CityName: |
a2 Yokosuka | b2 Yokosuka : .

O0—0 |

| | Address: City: 1t Block: CityName: !
i a3 Yokosuka i b3 Kamakura : |
| ' !

2 Mof

Fig. 2 An example of union.

ZlF—2FBRS77E35. VAR, F-42%87

77 {hDEEXDOEOESERT. S5i, VAR,
F—F 757 FhOLTF -2 KBS 5 70ELZXDA
DEAERT. Thbb, F={f,fo-fil £LT5
&, VE=VAUVAU...UVZE.

Ric, &FicETIEECOVTRNE. 2200
F—2REIV57 1, g TrEHEE ¢(fig) &7
3. $(fi0) BEBEAEYT. REBTVES BRI
HTh5. EAFHOTNTOER I LKL T I/, g)
BERIUTEEE QF, 9 £EL. T8bb, ¢F, 9=
G DA AG(fm, @), HBIC, O(F, G)=d(f, g A+
NG, ga). BT, YF, G)=¢(f1, g) AJ(f1, g) A+
I fm gn). Flo, BAFHOTRTOEHR f1ITHLT
o) BRIIL B E & Q(F, g) B, T bbb,
(F, 9)=—"¢(F1, Q) A A=G(fm, 9).

INSEROTHREEZ ERT 5. 41, 220
F—2757FLGOF—2 KBRS 57 ODBHIEAD
MEF—2KHS 57 L35, FMERELLZHT—
BRBT T 7 AFOHERCADBEIEMICEL-T, B
F¥es, HHKS, AFRACAToNE. BRI
PR L ST — 2 KRBT 5 7 2B,
ERORATEBRELL B0 F— 2 BB 5 7524~
TEL, AR, SEBRELL SV F—2FERS S5
7 D—FEFET.

[E#H2 1)

BIfES FIXILKY L, -, Xn Ya[¢11G
= {h|h=drgF'UG"), V&= V{l=VZ U VI,
v, VE = V"= VAU VI, QF, G, —Y(f, G,
—(F’, g), F'CF,G'SG, fEF, f&F', =G,
g&G'}.

RS FIX 1KY, .., Xn& Ya(¢)1G
=F[X 1KY 1, ..., Xn<Y2[J]1G



448

U {f19(f, G), fFEF} U
Asie FIX1«Y1,...,
=F[X1«Y1, ...,

feF.

LB Z SR

{61 (F, 9), g=GY.
Xn&Yn(¢J1G
XngYa[¢IIG U {F19(f, G),

LT, <DORIRO X1, Y1 Z425A 5

|

EHRZONFRROEBDTHB. BRHKATI,

PBOEN ¢ 2WRTS I & G OREE T
nay—

F7,

Resn‘lence [Clty«alock[Clty--CztyName] jCcityInf’

5 Address:az ity:
/gokosuka Block:bl \

O
. Address:a3

CityName:
Yokosuka

ONO,

Block:b2 . H
Yokosuka /" CityName:
K e Yokosuka !

(a)

Address:a2

O 7\ Clty B]ock b2, )»O
/

| Address:a3 \(okosuka

County: i/ CityName: | ;
Address al yiura ¥ Block:b3 g2 ira i [

- ™ CityName: ;
ity:: - \ Yokosuka
Yokosuka Block bl \

CityName: :
Yokosuka

County:
Miura i

&5

IRBT 3 7OEEETF—-4757ET 5.
FOF—-2FWS57hos Xk &4 Yk T

Mar. 1994

b FFoE Xk &G OH Yk DRITH S. F/ &
G'id, HAG) 2T FOTNTOEREE F/ &
L, ¢(F,q) #WlT GOTNTOERE G’ £T5
L OB HXMAPAKRATH, BEKGORE
&M ¢ EBRURWT -2 KRB 5 70ME L 5.

Residence’ & CityInf’ %, BAR¥ES, F0%4S
A¥E Uichlz, Boso, B83d(a), (b), (c¢)
ICRT. SAEATIR, —BEHKEBE LT —%2757
RT3 —-5§ﬁﬁ 5 705,

i, BABROBREAZN >0EB Y 3. %
T, MEAOEENBVWEATHB. AELT,
Residence’ & Citylnf’ % City==CityName &\ 5
RBEDAHTHIIMS UIcEREZR 4 (a) IRT. &f:
EBRETAINTCOF 2R B/ 57817 —2FH
75785,

Wic, HFROFBENIETVEETHS. ML, Res-
idence’ & Citylnf % ¥ifdiiz City & Block TE%R
HALKEATHS. COEREN4 (b)itRd. #
BORBBIENDTLTF -2 KRS 5 7817 —425%
Ry57E85. ki, HAEARA—HEACET A
ZEiITisB.

Residence’ [ (City==CityName))CityInf"’

Address: County:
al Miura

:  CityName: |
Kamakura

CityName:

Address: City:

Block: |

a2 Yokosuka bl Yokosuka [
I

Address: City: Block:  CityName: !:
Yokosuka b2 Yokosuka [

H

I

|

|

|

|

|

|

i a3
|

\

| // . CityName: E ; o
i;’ Address:a2 ity *\_ Yokosuka i ! !
‘, Yokosuka Block:bl | | CityName: i
| H | — Yokosuka
O :. |
i i ] Address:a2 Cl{y Block:bl'
o H kosuka :
[ O O O i i Yo CityName: ::
ol City: Block:b2, . H | ! T
b Address:a3\\1{%osuka P gzinar}r(\e: i [ BIOCk B2 Yokosgka N
[ . okosuka ! . i
R T e 1 | . h
S I Clw 31 (b3 [ Citylane: ||
(c) [ Address a3 “Yokosuka Kamakura i}
3 HABSEOR I i
(a) BAGREES (b)) #lkES  (c) Sd

Fig. 3 Examples of unite operations.

(a) Relational Unite

(c¢) Outer Unite

(b) Restrictive Unite

(b)

B 4 HAORKIEH

Fig. 4 Special examples of unite.



Vol. 36 No. 3

5.2 HEIES(HERE

5.1 fi TR LA EHENBIBERO—BEAZR
LT3, 3ibb, F—-2EKHHS 5 70—-8BHIXR
EThy, HAXNAERIXEINSE. TR,
EFO—BREEERLRBLY, HEIHEEIEONT
BB chbid, —EREERLULEEONY -
vaviEIoha.

521 T B E

BEREINIHEATIE, F—2RRS 7 708E
Mfrbh, BERREFINGBL. gEIWF—2%E
W5 7 OBERICREFB—EBNTFHEYTOH
3. T, BRRAOEEREEERTD.
[Es% 31 (EEIHEZE)

FH#E FIX1<Y1[¢IIG
= {h|h=drglcopy( F)UG"), VX= V1=V
UVE, ¢(F, G, —g(f, G), —(F", 9), 'S F,
G'CG, fEF, f&F, geC, geG'}.

MHEE FIX1KY1¢NIG
={h|h=drglcopy(F')Ucopy(G")), Vi'=Vi*
=VEUVE, $(F', G, —9(f, G'), —¢(F’, g),
F'CF,G'CG, feF, f¢F,geG,9g&G’}. [

BEHEEDESZE L DBV, drg( )T copy( )
ZHVWBECEDAHTHB.

WHEEOH B 5ic/nd. Address: a2 32D
HFACEhobhBLIR, F—2EHES5 78HE
YR

M s, AMaicd T 3HEERES, BRERE

Resxdence {City<<Block[City==CityName] }CityInf’

1- - |
T CityName: !

i Address: aZ/clty Block:™, \ Yokosuka

i

1

Yokosuka bl )__;O ]

O O |

e K

CityName: ||
[iadaressia /Girg:  ploskny omeme: i

i O—-—>{ Yokosuka b2 g%a l
Saee

N - CityName: ;
,iAddress:a3 /City: Block: Yokosuka
EmNelevme

i |
i |
i / !
R R 4
| |
| |
] |
I |

: CityName: |
1} Address:a3 / Block: + eyhane

/City: Yokosuka |
O,__;( Yokosuka b2 O .
O O :
\\\»“7// :

I“il 5 ﬁﬁ?‘ﬂiﬁ@ﬁAiﬁﬁ (ﬁﬂ'fﬁﬁ)

Fig. 5 Unite operations with two-side-copy.

FI7I7REILTF - R-RCHT2EAENOKAERE 449

Res:Ldence {City<<<Block[City==CityName]}CityInf’

! ci tyName CityName:: [
i Address:a2 Yokosuka : Address a3 Yokosuka |
i' Block:bl Block:bl H {
i . CityName: Cit: [
| R yName:
[ Address:a2 Yokosuka Address:a3 Yokosuka [
! 3 Block:b2 i Black:b2 [
ety ol E LTS S 2S CR PE AP SR v

6 MAEEOWAEE

Fig. 6 A unite operation with merge.

DO L O BBICERBELTE 3.
5.22 ek E
BEOAEERT S L, HAEMROBOISE (’RE)
EEALTEOTENRL, —AETEBAIEILY
530, FlZIE, BEDOS 5 7Bk 28
BWRCNICHET S, ChERIATEERTSC &I
XDWEEET B, EAEEOES, HHMOAEKDE
BORE) TR LRBTEROLDOT, B2 EAEE
Lighudssizn, ik, BaGsEEanitsai
—ETRINZESBY. CCTE, AAEERER
NIcBARMSIC B ARIATREEERT 5.
[E#4] RIAEE)
FIX1LY 1[¢1} G= {h|h=drg(copy(F’)
Ueopy(G"), V¥ =VEL, VO =VE, ¢(F', G'),
—(f, G"), ~¢(F', g), F'CF,G'CG, fEF,
SfEF, geG, g&G}. O
EBENODLD B LI, FLBF—L2EHEIS 570D
HX1RBEYITEE®AONS,
BIATEEOHMAEEORAZRE i /RT. K6,
Residence’ & Citylnf” OWFAEEFL 755305 B
4101, Residence’ @& City % CityInf® @5 Block
ELBITH 5.

6. & i

BELUIHABEED, 7F& v SHAGYTOER
ERHICBWESGHERE L L ToAStE, Hato
FEEHRICLVEMT 5. EEHOMMICIT, Welty &
Stemple [ L DIRBEINICFREBEPVEZERST 3.

Y, FREIECOVTERL, R, HAEEL
FRTREALLRVEAOFRxEL HET 3,

6.1 F i = K

Welty & Stemple ik » THEBEIN TR XERR
SEDRT v N RT y FTOBEERT D DRI
Thb. FHxE PM BTRCL->Tkodoh 3.



450 HERLBE 2RI Mar. 1994
pag=No  No (1) SOJEFREAS NV, L - T, PM=2/1+

No Noo
2CT, Nv REEFEROK, Nw EHFINIEHE
FEFEORK, N. REEOH, N 3FSh3EER
FOBTH5. HFINZIEFLIFMINBZLTRE
NIJEFEE I EBOR L EB XUBK®R EFEEIN S
XERUELBEINBIAFTHS. JEFEEALXE
TOXDRERBRALTHE05 L0 > TEBEEL
XPBFEINBEFLRBES LN LrERL BT
2o, PR, DTOFREAZBELITHLD.
z=new node N;
y=select M;
copy value ¥ to x;
ZOBA, FEERI z &y Tha. Bz by
DIEFAEZBC LA TERODT Nuw 31 TH 5.
SEDGSHHEOTHER (N) 33 TH5. new
node & select XDNEFZERICEELBL VDT
Noo i 2TH 5. Licdi»T, PM=2/1+3/2=3.5 T
»5.
6.2 MAREOFHEE
HAEELFRT 284 Case U) LERLLWVE
4 (Case C) OFEEAFELS. TR, EAN
RS DOTEL . 20M (BEHEES AR
BITDNT, RBHNE, BERE - BATEE) 1co
Tl 6.3 HITERT 5.
(1) Hick2PHmEEHA
2CTR, M1(b)DF—275705K8 (b)D
Fe2 37 ERBRILLEEEZTHB. Case UT
12, 2o0%EEE (Residence /25 Residence’,
CityInf 55 Citylnl") SHEEFEL2FERTIUIES
Tz ®7(a)). 2OOHMEEOEFRELD
N 3. Residence’ & Citylnf’ 3—BOEHKT, ¢h

(a)
Residence’ = Residence[Address,CC,City,County]
CityInf’ = CityInf{Block,NM,CityName]
Residence’ {City<<Block[City==CityName]]CityInf’

{b)
Residence’ = Residence[Address,CC,City,County]
CityInf’ = CityInf[Block,NM,CityName]
for( £ in Residence’ )
for{ g in CityInf’ )
for( ef in f.CC )
for( eg in g.NM )
if ef.City == eg.CityName then
union ef.City and eg.Block

T HEDIHONE
(a) MAWEEHA (b) HEAHEFRER
Fig. 7 Processings for unite.

(a) with unite operation
(b) without unite operation

3/2=38.5 TH 3.
—7%, Case C TiZ, M7 (b)it;RTHUBEAITH
Jhlds s 75, 232, Residence” & Citylnf” 2L
Mg, ENoDhOF -2 ERS 5 72 EBT EH
(f,g) & City, Block izifEd 2 8 (CC, NM) #HE
T HER (ef eg) BUETH 3. T dOERDIEF
REZShRIRD. EHEY, EEO 2 20fEEN4
i, & City &4 Block Ofi% & AEHE (union) %
B3, B CC ORREEA EF: NM DSBS,
FIR, 6 City &5 Block Ofi% &> TEON S AHE
& E73. Pk XY, PM=6/1+3/(2*1)=7.5 T&
5.

(2) HANBOFHEE

TR, HAIKETIREDSDFEEEERD
2. —fir, Case U TR 1DDHAHETHEEEK
BLICEETX 5. Case C DES, HAIcEET S
F—2FBRS 7 ARETIERBMKETH 5. &
7o, BHELOBERICH L THEOERIELEL S50
T, BREEFETIEHSMBRELILS. ChdOEH
DIEFEREZ SN, o, BEEOHT 1D
DOEENKET, IhsOHEDIEFRELONS.
PIEX D, Case U, Case C O F f & FE (PM,,
PM.) 3, B EOHEOHE m £T5E, TRTER
5h3.
1

0
pm— b= 2
PM.=+1=1 (2)
24+2m , m 1
PM.=2T27, ™ 9.9 3
1 T tEmr Ty (8

(3) 2EkoFHmzE

b BNBEELT S 1D QEREF opy, -+, 00 MEHD,
HANEOFICHANEBUADRESTON TN S &
T3, FTRbb, 5 EU<En)ICHLT, opy, -,
opr BFHEANBUNDID DFEHEF, oprer, -+, 0pa 1
HAMBOOOWESTH S, TR, HEFL
1K opy, -, 0pn DFRixFEAE L 5. Case U, Case
C@%ﬁ%ﬁ (PM'H’PM“) i3, @%5‘] op1, *+, 0pr
OFRE X ES PMy=rnu[nve+n.ne £33, TRT
Bzohb. EL, MARROF—47 5 7344
WELFIOQBEOROERTHEBINSE LIEL T
3.

PMa =22 47 _ppg, 1 r4)
Nvo Moo oo
PM“=m+2-I—2m+no+m' (5)
Nyo Noo*:
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6.3 & =

BEUKAEELAZFERT &, R(2)hobh 3
O, FhaEELRASAOMICEFEYT—EIKTS
5. Thid, 7rF&ysBatoiERicBTEEZL
Wl EEZ NS, T, R(2)ER(B)hobh
X9, BEEOBMENESITIT, HAEEDMHE
L OFMEELELTE, FRITHS., chid
EEE TR EHEHEREROEESKE .
CCTCRENREEE Z .. BRESDAKS T
3, REBEEZBELROWF—2FHS 7 72 BRELE
WX T BRDICEFEOEZ SNISOEENBKET
b0, thod PM. BERMEED PM. L0 bE
{1B. Licdi-T, MAEEEERT HNERT
b5,

Flo, CCTRERO—BE S HEEEE D
WTEA . BERECRATTEELESS, L
DERITZTOEEHTRES.

. 8b b

AKX TiE, /'3 7F8BINTF—20EF0VTH
B7 = N— 2T AR ARER L . BEL
IHEABER, 2°0F—2KHS57%~—-VF 5
BEEMOBATHS. MAEELL T, BEKS
HRA, SMEAEEREL, 7Y a v ELTHER
EERMAEEEZREL . COMBEZIC LD, 7F
Ry 7 HAERICBNT, FHRENCLLERTE D

IS5 7 D =Y PEBEEMICERTREE -

7o, MELULEER, #HROEEOLLHFRTEEA
EHBLU CTHAYICBI 2T SELEL TS, 7TV
Ty 7 BERICET I EERBELLICUT. Lichio
T, ABEER, 35000 TNTOF—42% 18#ES
57 TREALILVERIE, &0 AT 2 Mo
7777 ELTF—2EBML, RERBICENICEEZR
BUTRIET 2546%, BEOEEZ=—YLTHoH
COBREINIHEELRLAEEDS 5 7ELTF—
ﬁ%ﬁ#ﬁé%AKﬁ%f$7

SR, 777 ORBETS VS TEEORE® S
774ﬁw&HAﬁDmT®£E#%%T%5

B AR CRECHIDEREa X v RN
WD REHE R TR TR B RS o Ul
MXERBREOFRICBRE LS. APIEETS
ICH D HED S BONCER L T2z, HEE
EBRHFELIZI LD LTS NTT BHEERIER

TITREI T - R~ RACHT2HAENOKAESE 451
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¥ #E (EXB)

FEFN 34 A, WERI BT L HET
REREERTERIZEE. WA 59 4
RAKREFRELREET. B4, H
AEEBEAMAL. NTT BHE
EEMEREET, EREETHX
DEFAETEHERT RGBT, AECES. <
FRAFYTF—ER—-2ERYRF L&, FIRAEF—
BR-REBYRT L, TTT4ANIET —F R —
ZAHE&E O R K B BFHRERFEES, IEEE,
ACM &£ £H.




