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Representation and Reasoning of the Spatial Relations of the Spatial Networks
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Abstract  Representation and reasoning of the spatial network relations are of great significance
in the spatial database. To define and distinguish the complex spatial network relations, the rep-
resentation of the predication and the intersection model for the spatial network relations are
studied systemically. The characteristic -condition-formulas and the implication-condition-formu-
las are also presented, furthermore, the theorem and the corollary to distinguish the spatial net-
work relations are given. The methods of the reasoning for the spatial network relations are stud-
ied systemically. According to the characteristics of the spatial network reasoning, the reasoning
excluded rules and the implication rules are presented in detail. The production in this paper lay
the foundation for the applications and research of the spatial network relations in the spatial da-

tabase and improve the ability of the spatial database greatly.
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SNC(SN, ,SN )=, Anp[np€ SNP, Anp€ SNP, .
P 2% 525 [8] K & SNC(SN, . SN ) HA 3 KPS -

(1) VSN,[SNC(SN,,SN,)];

(2) VSN, YSN,[SNC(SN,,SN,)—>SNC(SN,,
SN 1;

(3) YSN.[SNC(SN.SN,)«>SNC(SN.SN ) ]—
SN,=SN,.

Horp MR (D UL M2 R T2 B R A RS
P 5 P 5T (2) 158 B I 2% 35t 1~ 25 ] 0% 32 B Xk B
2 M2 SN, FiL SN, Z 0] B A W 2% J5F 25 1) 5¢ &
SNC, U] SN, F1 SN, 2Z [ 25t B A W 45 J5 525 [1] 56
% SNC.
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SRC(SNR, ,SNR )=,

Arplrp €ESNR, Nrp €SNR, .
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(1) SNP(SN, ,SN,).

M N_SNP(SN,.,SN,)=,,; YSN.[SNC(SN.,
SN,)—>SNC(SN.,SN,)];

@ R_SNP(SN, ,SN,)=,, YSNR.[SRC(SNR. ,
SNR,)—>SRC(SNR.,SNR,)] A V¥ng. Yng, (ng, &
SNG, Ang, & SNG,) ;

@ R_N_SNP(SN, .SN,)=,,YSNR.[SRC(SNR. .
SNR,)—>SRC(SNR.,SNR,) ] Adng, Ing, (ng, < ng, V
ng, < ng. ] A ASN. [SNC (SN., SN, ) - SNC (SN,
SN,) ],

Horpr, Q73R KR4 7

HO.QFMOA A, SNP(SN, .SN )44y H 3 2
X % : N_SNP(SN,.SN,) . R_SNP(SN,,SN,) fI
R_N_SNP(SN,,SN,).

(2) SNPP(SN, ,SN,).

M N_SNPP (SN, , SN,) =, N_SNP (SN, ,
SN,) A—=N_SNP(SN,,SN,);

@R _SNPP (SN, , SN,) =, R_SNP (SN, ,
SN,) A=R_SNP(SN,,SN,);

@ R_N_SNPP(SN, ,SN,)=,,R_N_SNP(SN, ,
SN,) A=R_N_SNP(SN, ,SN,).

(3) SEQ(SN, ,SN,).

@D SEQ(SN, ,SN,)=,,N_SNP(SN, ,SN,) A
N_SNP(SN,,SN,).

(4) SNO(SN, ,SN,).

(D N_SNO(SN, . SN, )=, ISN.[ N_SNP(SN.,
SN,) AN_SNP(SN.,SN,)JA = 3SN, {{N_SNP(SN, ,
SN,) A= N_SNP(SN,,SN,)]V [~ N_SNP(SN,,
SN,) AN_SNP(SN,,SN)1};

@ R_SNO(SN, , SN,) =, ISN.[R_SNP(SN.,
SN,) AR_SNP(SN.,SN,) ] A ¥YSN.[N_SNP(SN,,
SN,) A = N_SNP(SN,,SN,) A =R_N_SNP(SN,,
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SN,)JVYSN,[N_SNP(SN,,SN,) A = N_SNP(SN,,
SN,) A=R_N_SNP(SN,,SN,)];

@ R_N_SNOC(SN, .SN,) =,,ISN.[R_N_SNP
(SN..SN,) A R_N_SNP(SN.,SN,)] A = N_SNO
(SN, ,SN,) A=R_SNO(SN, ,SN,).

(5) SNOP(SN, ,SN ).

MN_SNOP(SN,.SN,)=,,N_SNO(SN,,
SN,) A = N_SNP(SN,,SN,) A =N_SNP(SN,,
SN.);

@ R_SNOP (SN, , SN,) =,,R_SNO (SN, ,
SN,)A—=R_SNP(SN,,SN,) A =R_SNP(SN,,
SN.);

@ R_N_SNOP(SN, ,SN,)=,,R_N_SNO(SN, ,
SN,) A= R_N_SNP(SN, ,SN,) A =R_N_SNP(SN, ,
SN.).

B SNOP(SN, , SN ) 443 1) =257 [a] % £ [1] f1Y
23 [ 56 Z ] 41, N_SNOP(SN, , SN, ) ,R_SNOP(SN, ,
SN HI R_N_SNOP(SN, , SN,) & ¥ F SNO(SN,,
SN, SNP(SN, , SN, 40 43 1 %5 [8] & R #1728 X
[ 2R . SNOP(SN., . SN, il = 2525 [f] %) 4% a] f) 25
6] 9 2l SNOCSN, . SN ) Y = 25 411 43 14 25 [7] /) 2%
[i] F4 25 1] 56 72 2 A T 8 1 2 (R 2 RRE )

(6) SNDC(SN, ,SN,).

@ SNDC (SN, , SN,) =4~ N_SNOP (SN, ,
SN,) A= R_SNOP(SN, ,SN,) A =R_N_SNOP(SN, ,
SN,).

(7) SONJ(SN,,SN,).

@M SONJ (SN, , SN,)=,,SNC(SN,, SN,) A
—~N_SNO(SN,,SN,) A =R_SNO(SN,,SN,) A
—R_N_SNO(SN, ,SN ).

(8) SINTP(SN, ,SN ).

@M N_SINTP (SN, ,SN,)=,,N_SNPP(SN,,
SN,) A ISN.[SONJ (SN., SN,) A SONJ (SN,
SN T;

@R_SINTP (SN, ,SN,)=,,R_SNPP(SN,,
SN,)> A ISN.[SONJ (SN.., SN,) A SONJ (SN.,
SN T;

@ R_N_SINTP(SN, ,SN,)=,,R_N_SNPP(SN, ,
SN,)> A 3SN. [SONJ (SN., SN,) A SONJ (SN.,
SN,

(9) SAITP(SN, ,SN ).

(M N_SAITP(SN,,SN,)=,,N_SNPP(SN,,
SN,) A= 3ISN.[SONJ(SN.,SN,) A SONJ(SN.,

SN 1;
@ R_SAITP(SN,,SN,)=,,R_SNPP(SN,,
SN,> A= ISN.[SONJ(SN.,SN,) A SONJ(SN.,
SN, 1;
@ R_N_SAITP(SN, ,SN,)=,,R_N_SNPP(SN, ,
SN,) A= 3SN.[SONJ(SN.,SN,) A SONJ(SN.,
SN,
N_SNP ' R_SNP ' \R_N_SNP ' £ 23 i] 3£ &
Ay N_SNP.R_SNP ' .R_N_SNP "2 [a] % & ik
1108 s R FE LALAT Fs.
(10) N_SNP (SN, ,SN,) =,
N_SNP(SN, ,SN,).

(1D R_SNP ' (SN, ,SN, )=,
R_SNP(SN, ,SN,).

(12) R_N_SNP (SN, ,SN,) =,
R_N_SNP(SN, ,SN,).

(13) N_SNPP ' (SN, ,SN,) =,
N_SNPP(SN, ,SN,).

(14) R_SNPP~' (SN, ,SN,) =
R_SNPP(SN, ,SN.,).

(15) R_N_SNPP ' (SN, ,SN,) =
R_N_SNPP(SN, ,SN,).

(16) N_SINTP ' (SN, ,SN, )=,
N_SINTP(SN, ,SN,).

(17) R_SINTP '(SN,,SN,) =,
R_SINTP(SN,,SN,).

(18) R_N_SINTP' (SN, ,SN,) =
R_N_SINTP(SN,,SN,).

(19) N_SAITP '(SN,,SN,) =,
N_SAITP(SN, ,SN,).

(20) R_SAITP ' (SN, ,SN,) =
R_SAITP(SN,,SN,).

(21) R_N_SAITP ' (SN, ,SN,) =4
R_N_SAITP(SN,,SN,)
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oK ZR Ty A L TO0 s AT T IR TR A3 TR
AN 3 AR 45 7 T . JE F 46 TR 25 (1] 56 & SNC,
W 4% [X 8k J - 25 8] 56 & SRC., W i) & & SNPP fI
SNO &5, 5 F) FH 2 18] 9 45 8] 1) 55 18] 96 2 10 15 17 %
7B 52 2k 1 23 ] I 4% ] 1Y) 25 1) 0% 3R SO R S8 4
R B M RN G R 0 S M Y 18 288 5 (] I 4% [ 1) 45 (]
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RC,| & 2] %] g g @ j%] 2] j2] 2] %] j%] g gt & g gt @
RC,| @ ~g' -g" -z -z -g g g g %] g g g gt g j%] g
RC,| & g -3 -y - j%] j%] 2] j2] 2] g g g gt g @ -t @
RC,| & 2] g g - j%] jo] %] %] %] %] g g -3 @ -3 -g &
RC,| & %] %] g - %] g g @ g gtz jo] %] j%] j%] %] %]
RC;| & %] %] g g @ g ~F & g gt g g g & g g I
RC,| & g =" @ gt @ g P g gt gt g 2] 2] j%] j%] 2] 2]
RC,| & g g -g gt g -g g g g gt -z ~g -gt g g g g
RC,| & %] g gt gt g g -t @ gt agr P gt ngt P g gt I
RC, | & %] g g -g g -F g g g -z Z | %] %] %] %] &
RC,| & %] g @ g P -F gt P P g F P gt g g g g
RC, | & %] g P gt I -F -gt F P g g %] %] %] g & %]
RC,.| & %] g g gt P g -z P gt -g F g gt F g g g
RCx| & & =g g & =g & g -F -z g g g g g g g’ g
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SEQ(SN, ., SN O Wi, “ &7 F/R 7S [ M4 SN, Hl
SN, AHXE R 19 F X IR A A S i -~ J7FRIR SNR,
N SNR, AR R (1 F XA 28 36 5. i 45 18] 9 45
(52 2 PR TN 22 FF 1 L 7 38 7R A AH G I 1) 25 [a] (9 2%
(] 9 25 1] 56 2 L IS AR U A 2 e AT 1Y 5 7 FROR
A XTI 1 2 18] 1) 28 G 2 r s 32 58 B 30T ) i At 7T 328
8 o BRIV ER 372 ) 0 208 1) 45 RS S5 S5 4 15 R I AN ]
Ho7 K3 (8] 56 R 0N AT BT AN [R) S Wb A6 A+ 7 i 30
R BUAEL AR 1 A i 22 ). iy B 2 AT 0, s i) R 4% ()
f14 233 7] 9 2R 10 58 B2 45 Y B m 2 2% A4 45 (1] 19 445 [ fr)
2R E R X4 Ry 18 25, [R] Bf S RB AT 4 X 43 45 25 28
(i) O £8% 1] 1) 25 ) O 3R A & 1 7 R &R
2.2.2 73 [A] 2% (8] 1) 25 (8] 56 2R 14 R AE 2% 1 200 2
T %1 =X

18 2575 [a] W) 45 18] 1) 25 [] & 22 A AL 1) 5 — i A5
TR 181 70 L 2 0 ) 2% A o AR A5 [T X 2% SNy
S A S 7S () ) 4% 22 () 1) 2 ) O 221 B0 5 B G R B
USR] HE— A 0 Sy A5 BT AR AR RO
I 5 A 2 AR TR 240 43 Fr S A0 1) 5% 0 R hy 2 B 2% 1 =X
FRAE S XM 20 S5 P X Bz v X r R &
F 1) 5 (] ) 285 0] 1) 25 ) D¢ 28 o BV A~ 52 % 118 5 (] 1)
2% SN, FI SN, 1y 7 7] 5 & 0] ph 28 48 i W 1) 45 100 e
B2 A AR 25 A X0 280 45 R X R A SR B 2
[ 2% SN, F1 SN, i85 15 B 45 28 7] ¢ R 2 4
R B2 ) UL AR 450, 20k 17 H40 DRI R 18 288 vl — 2K s )
A 2% [E1] 1) 25 1] G 3R T XoF 1 1 AR 1T 4 o R 28 ek 45
3, AT XS SN, AT SN BT HL A 1 28 18] 56 Z& 2E 47 4] B
GUEESS

LI 45 1 SNDC, SONJ, N_SNOP,R_SNOP,
R_N_SNOP ,N_SINTP,R_SINTP #l R_N_SINTP
IR JIT XoF o7 1) AR AE 2% 1 20 2 ok 45 1 5 LB SR R
BB £ R T 2 LA . o A5 5 v TR R R,
“ANTERIR B RS ROR G o RN
WA A SRR A8 A5 RCV RC, = WA RC, =
JH RC,=J;# RC, A\RC,= & , W (RC, = & i,
RC, =) 8 (RC,= I H RC,= &) ;4 RC,V RC, #
I M RC,# T8 RC;# 347 RC, NRC,# & . U
A RC#TH RC,#J.

(1)SNDC(SN, . SN ) i %1 5% {4 28,

@ HEAE 255X

T :RC, V RC, V RC, V RC, VV RC; \/ RC; V
RC;V RCs \V RCy V RCy, V RCyy V RCy, V RCy5 V
RC,, VRC,; V RC;; V RCy; V RCis V RCyy \V RCy, V
RCy VRCy, VRCy, V RC,, V RCys = I

@ Za W A = .

SNDC(SN, , SN ) W RHIE S 23R B L 3L 25 4>
LHET 4 R as, B2 (8] M 45 SN, RSN, 1 N 45 11X
Sl 2% (] 5G 28 AN 3240 0 300 B0 R IO A, AR | T9 A
M TOCSCRIAR AN  TE A T L i SN, FI SN,
W EA B KA. B AT AL, SNDC(SN, , SN,) 58
SERIRIFE R A 2. 171 (I8 18] R e A A 1.

(2)SONJ (SN, , SN ) 7 5 =,

@ HRAE 25 12

T% :RC, V RC, V RC; V RC; VV RC; \V RCy V
RC,V RC,, V RC,, V RC,, V RC; V RC,s V RCy; V
RCys V RCyo V RCyy VV RCyy V RCy, V RCo; V RCy,
RC,, = ;

T?Y, :RC, V RC, V RC,, V RC\;# & ;

@ 25 W 5K

X?:RCy;;—RC, V RC; \V RC,,.

B S BE A R R EL 2 M0 25 A 25 ) I 4 LA
SONJ CHIH2) 1423 [a] 56 &, H O 58 50 [ 119 28 A2 004 1t
JE TR T20 WA FRAE Z 2 R 25 0o 45 10 =X X

(3) N_SNOP(SN, , SN ) #5170 £ ftf X,

@ A 25 45X

T% :RC; V RC, V RC; \V RCs \V RC, VV RC,, V
RC,, VRCy, V RC,; V RCy; V RCy; V RCy, VV RC,, V
RC,, V RCy V RC, =T 5

T, :RC, V RC, V RC; V RC; \V RCy5 V RCy, V
RC\s VRCyy V RCys # O 5

T3 :RC, NRCy #

@ Z W 55 =X

X?.RC,;—~RC, ;

X?:RC,; VRC,, VRC;s VRCy# T

X?.RC,y<>RC; ;

X?:RC,,«>RC, ;

X?:RC;3«<>RC;.

(4) R_SNOP(SN, , SN ) #5 # 454 =8,

@ HEAE S5 5K

T' :RC, V RC, V RC, V RC, VV RC; \ RC; V
RCs VRC, VRC,, VRC,, VRC,; VRCy, =T ;

T'% :RCiy ARCis ARCys NRCys # D 5

T, :RC;VRC,, VRC,, VRCys VRCy, V RCy, V
RC,1VRC,, = s

@ 25 R S K

X':RCs—>RC,;;

X} :RCy,—>RCy;

X!.RC,,—>RC,,.
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(5) R_N_SNOP(SN, , SN ) F # % {f =%

@ FRAEZAF X

T% :RC, V RC, V RC; V RC, V RC; VV RC; V
RC;V RCs \V RC, V RCy, V RCy, V RCy, V RCy; V
RC,, V RCy; V RCy; V RCy: V RCys V RCyy V RCy, V
RCy VRCy, V RCy; V RCy # I

T°A .RCy# T ;

OF P LN

X7 :RC;;VRC, VRCo; VRC,, # O

X7 :RCy; V RCy V RCy; V RC,, — RC, V RC,
RC,VRC, VRC; VRC; V RC; V RC, V RC,; VRC,, V
RCys V RC,;.

4 N_SNOP,R_SNOP Fl R_N_SNOP f#i§
)RR A IR AR A5 0 X B 28R AR AT L X
SRS [E] G R AR (R 2 ) ) 45 1 22 S A T
fH N_SNOP 7 09 29 04 AT 5 5 o A0 200 I R A~ 25 (]
W% SN, F SN, (14 &8 43 [F) 5 7€ & 0] (4 56 4= & & F
3 s RCSNOP 157 B9 2 45 F Ik Z s R_N_SNOP
BUST W 29 L 55 1 B3 559 . FE 2R AR P A 25 8] 1) 4% [R] 1Y
25 ) 6 R W) =38 HAG A B S R R R R X
WA~ 23 [/ 4% SN, F1 SN, , N_SNOP ,R_SNOP #
R_N_SNOP H{# {F 2 W A~ A fig [7) B s o7

(6) N_SINTP(SN, , SN, ) fi 1 £ 1 5,

@ FRAE S F X

T% :RC, V RC; V RC, V RC; \V RC; VV RC, V
RC,, VRC,; V RC,, V RCy, V RCy5 V RCy5 V RC; V
RCy V RCy, V RCy, V RCy3 VV RCyy = 5

T%% .RC, ANRC,; NRC; £ T ;

TSY, :RCs VRC, V RCis VRCy # T

@ Wk A

X¢:RC;<>RC\s 5

X$:RC,<>RC,,.

(7) R_SINTP(SN, , SN )} 7 5 f: =,

@ FRAEZAF X

T7% :RC,VRC;VRC,VRC;\VRC; VRC: VRC; V
RC,VRC,,VRC,,VRC;VRC,sVRC,, = & 5

TIY :RCyy ANRCy # 5

TV, :RC, VRC,, V RCy; VRCy; VRC5 V RCy V
RC,VRC. VRC,, VRC, # T 5

OF P i,

X1:RCy,<>RC,, ;

X! :RC,,—>RC, ;

X7:RC;y—>RC, VRC,, V RC, ;

X7:RCy—>RC.,.

(8) R_N_SINTP (SN, , SN, ) i 8 4%t X,

@ HEAE £ 45X

TS :RC, V RC, VV RC, V RC; V RCy, \V RC,, V
RC:s=;

TSN :RCy# 5

T:" :RC, V RC; VV RC: V RC; \V RC, V RCy, V
RCy, VRCy; V RCys V RCy; V RCig V RCyy V RCy V
RC,, VRCy, V RCyy V RCyy # O

T8, :RCyVRCy V RCy, V RCy, VRCys V RCy: V
RC,,VRCy,VRC,, # &

T8, :RC\s V RCy, # O 5

T8, :RC, VRC,, # & ;

T8, :RC;VRC;VRC;VRC,VRC,;VRC,, # &

OF: AP i

X¢:RC,, VRCy; V RCy V RCy V RCis—>RCys 5

X%:RC;; VRC, V RC;y—>RCy,

X¢.RC,y—>RCy;

X$:=(RC, VRC,,VRC,; VRC,, )—>RC,;VRC,;.

fy N_SINTP.R_SINTP Hl R_N_SINTP [#i§§
A 2R A B R AE 5 3 8% 2 WA 5% 1 =X eT
e S N W [ Rl T G DN A e 2
N_SINTP 37 9 29 o 55 B i 25 (] B 2% SN, 9 oy
A M2 TG E WA SN, 53 W 45 56 K 58 2 5 A
B 15 s RCSINTP B o7 i 20 s 45 4k Z s R_N_SINTP
JILST. 1 20 R 2% 1 d 55 L X S 25 1) 45 SN,
SN, , 25 [] % 45 [i] (1 25 6] 56 &2 N_SINTP,R_SINTP
A RON_SINTP H AT 72 5 A A 58 7] e 7.

Hy 18 25723 [a] ) 4% [] i) 25 ] ¢ 2 9 FR AE 45 1 =X
AT FRAF 2% 1 20 3 2 A 58 SR MR vh Sy O 1 30
A RE N — D5 WS — O I Ay ] 5 A AR SC
W TS ) R 58 b 2523 18] 0 24 18] 1) 23 [7] 06 & 19 4
N F RIS Ty SR A5 (TE, ) RN &
25753 [] ) 4% ] 1) 25 1] 5 28 10 R ;- DXk 38 42 T fig >
DRI EG (TG AT & (T, b 3R
TR ke 253 [E) I 2% [0 1) 25 8] G 3R 1 AH R F- XI5 4R
W= ST A F T3S A CRRAE 2R R
2R AR T EL AR Y B2 T 9 46 [ 11 25 ) 9%
A IEAT P RAH . AR H T X 44 18] (N 45 Ja] 1
23 (0] 56 R 9 o B R LAt I

EEE L. s ) 4% R) i) 2 0] O 3R I RRAIE 45
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T =T X =X WA T T AX[FEX. B
TPRN T, X2 X B AR Ml 18 2823 H] B 2% (1]
M2 [ S R ATl T f X 4T X 47 HEEE.
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WA O WA FOR N OIS G
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(T ) DT s RFEATE N AT i=1,2,
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SEFR 1 S HAME IR Fe R 18 Jaas [a) 1 2% ] 1) 25 [f]
SR FRAE X 43 52 2% (143 ] I 45 [ 114 2 (1) 56 R N LA 528
B MR RN b ST R R E 2% I s ) ) 45 ] 1 2 ) 56
/%—Il\_ﬁ'ﬁ)&m:%mﬂ;éﬂﬂ:ﬁ‘*ETEX%*%M fh
IE 2% 20 25 0o 2% A2 2, Rk 1) 4 i) O 8% ] 1) 2
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3 = (8] 4% (8] Y = B o< R HEEE AR U

235 ) 5 Z8 14 50 P A LA 28 i) 56 R R 5 40381 —
/\E%ﬁﬁﬁ 25 () D) 2% () 1) 5 [R] 5G4 2O A2 45
W3 Az M4 SN, SN, il SN_, # T %1 SN, fil
SN, E’J ] 9 2% [|] (4 %5 [ & & A NSR; (SN,
SN,), SN, F1 SN. 75 [i] B 45 [a] ) 25 [A] & R K
NSR, ( SN,. SN.). # #ii NSR, (SN.. SN,) #i
NSR, (SN, , SN & M4 5 ) SN, Al SN _ 0] fBF7 76
1) 25 8] ) 4% 8] (9 25 6] ¢ 3 NSR; (SN, SN AT
X 233 ) 9 246 ] f) 245 18] 5 25 ik 2078 % 0 D0 1 23 3 L
WEAT T 05T

BT[] 90 246 0] 114 25 i) 56 32 3 T 45 56 R 1Y)
RS AT 324 A HEFLAL A ot HEBRAL A Mo I

A28 3954 Z5HEFAH R AN RN 1878 2% #3512 1ok A 0.
A4 1 R_SNOP (SN, ,SN,) Fl R_N_SINTP !
(SN, . SN #E #2045 50 BT A2 & 19 4k #EAH 5 #L
D)0 3 26 R KL DU 1 T A0 G A B 323 S HERRAH
B BT A 1 1 SR ) AT AR A 2 LTy ik R AT IR B

(1)R_SNOP(SN, ,SN,)+R_N_SINTP(SN,,
SN.)=SNDC(SN, ,SN,).

JE (AEE).  #% SNDC(SN,, SN 857
N e SNDC (SN, , SNO R ZE XAl Hi—3rplrp €
SN. Arp€ SN.J A= Fnplnp €SN, Anp € SN. JA
— dnglng€ SN, Ang€ SN, J; K5 R_N_SINTP
(SN, . SNO WAL W Vrplrpe SNy—rp& SN. ] A
Anplnp e SN, A np &€ SN. 1A dnglng € SN, A
ng€ SN.]; XA} R_SNOP (SN, , SN, ) i 7., N
3rplrp €SN, ArpE SN, TN = Tnplnp€ SN, A
npE SN, JA— Ing[ng € SN, Ang & SN, 1; i LA,
A5 1 Irplrp € SN, A rp € SN, 5B ¥ B 7
AT - rplrp € SN, Arp€ SN M F I .
WO 3% A B Sz, BT L R _ SNOP (SN, , SN,) +
R_N_SINTP(SN, ,SN.)# SNDC(SN, ,SN.). JFEE.

(2) R_SNOP (SN,, SN,) + R_N_SINTP
(SN, ,SN.)# SONJ(SN, ,SN.).

JE B (RAEE). 3 SONJ (SN, , SN ka7
A BRI Al 1, SN, N SN. = JASNH, N SNL,. =
& NSNL,, N SNH. = &. XK R_SNOP(SN,,
SN A7 Wy 22 S BRI AT 1, SN, N SN, = I A
SNH,SNL,,# & N SNL,, N\SNH,#= & ; X [H K
R_N_SINTP (SN, , SN.) i 3., B H & X n] %1,
SNR,=SNR..flfAH SNH, N SNH. # . X 5
SNH. N SNH. = ¥ J& » B 5 A 1857 Fr LA
R_SNOP(SN,,SN,)+R_N_SINTP(SN,,SN.)#
SONJ(SN,,SN.). UEEE.

(3)R_SNOP(SN, ,SN,)+R_N_SINTP(SN,,
SN.)# SEQ(SN, ,SN.).

IE B UEE) . % SEQ(SN, . SN.) Hir
H SEQ(SN,, SN.) & X "] ¥ SN. 4 % & 4
SN, . B84 R_SNOP(SN, ,SN,) #il R_N_SINTP
(SN, SN [FI B 37 o B 18 2825 ] [ 45 1] (14 25 [1]
KR E LHER 1 S HAHER AT R_SNOP(SN, ,
SN ) R_N_SINTP(SN, ,SN ) HAG H M, BIA
Relm) B Bl 57 MR S LS. BP R_SNOP (SN, ,
SN,)+ R_N_SINTP (SN, . SN.) # SEQ (SN, ,
SNJ. UEEE.
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(4)R_SNOP(SN.,,SN,) +R_N_SINTP (SN, , PR A 2. R HE B AL A 38 T 5547 Hh A e =5 (] 9 2%

SN.)# {(N_SINTP ' (SN, .SN.),R_SINTP ' (SN, , () %) 25 [B] DG 28 A9 o e 4 3 i) R, DR 90 2 280 199 25 ]

SN.),R_N_SINTP ' (SN, ,SN.),N_SAITP ' (SN, , M2 SN, # SN, , SN, F1 SN . 2 [a] i) 25 [f] % 4% [] (1)

SN.).R_SAITP (SN, .SN.),R_N_SAITP ' (SN, . 23] % A A4S SN, il SN 2 [ 7] B8 A7 75 1Y 25

SN J. (1) o 245 ] 14) 25 [B] 56 . DT AT X 22 A 25 6] W 2% 22 []
W CBCE ). R N_SINTP ' (SN,, 1) 52 2 1) 25 ] 1) 6% 8] 1) 2 18] 5 R 147 00 40 43 Ay

SN N_SINTP ' (SN, , SN.) & X 7]

M, Yrplrp€ SN.—>rpE€ SN, JA ¥Ynglnge SN,~ 4 HLEFRIE

ng€ SN. I 7 s Bl R_N_SINTP (SN, , SN.) i
SELMA YrpLrp € SN, —rp € SN, 0] 15 H
Vrplrp€ SN,—~rpe SN, J. XH} R_SNOP(SN,,
SN, 7 1 R_SNOP (SN, , SN,) I & X a] 1,
drplrp € SN, Nrp & SN, I\ Irplrp € SN, A
rp & SN, 1,Bl 3rplrp € SN, »rp € SN, ], T LI
Jrplrp € SN, »rp € SN, JA Arplrp € SN, -
rpESN, 1. 5 Yrplrp € SN, —>rp € SN, ] H F
J& BB % AR B S BT L R_SNOP (SN, , SN,) +
R_N_SINTP(SN, ,SN.)# N_SINTP~! (SN, , SN.).
[Fi) 3R] IR 25 ] ) 4% ] 14 25 [|] ¢ &2 R_SINTP ' (SN, ,
SN.).R_N_SINTP ' (SN, ,SN.) .N_SAITP ' (SN, ,
SN.).R_SAITP~' (SN, ,SN.) fil R_N_SAITP"!
(SN, . SN.) # K fg #1 R_SNOP (SN, . SN,) fI
R_N_SINTP(SN, .SNOWH A F R MERH. JEEE.

(5) R_SNOP(SN, ,SN,) +R_N_SINTP(SN, ,
SN.)=>{N_SNOP(SN, ,SN.) ,R_SNOP(SN, ,SN.),
R_N_SNOP (SN, , SN.), N_SINTP (SN, , SN.),
R_SINTP(SN,.SN.),R_N_SINTP(SN,,SN.),
N_SAITP(SN,, SN.), R _ SAITP (SN,. SN.),
R_N_SAITP(SN, .SN.)}.

JEB. ¥ RT = {N_SNOP (SN,, SN.),
R_SNOP(SN,.SN.), R_N_SNOP (SN,, SN.),
N_SINTP(SN,, SN.), R _SINTP (SN, , SN.),
R_N_SINTP(SN, ,SN.),N_SAITP (SN, ,SN.),
R_SAITP(SN, ,SN.) ,R_N_SAITP(SN,,SN.)}.
AR 23 (| P 2% SN, , Fl SN, #Y A [7] 45 ¥ 45 5, 5 T
R_SNOP(SN,,SN,)#l R_N_SINTP(SN,,SN.)
143 1) 22 7 R A SR LR 3R o o AN [R) S 491 36 4iF A 0
R_SNOP(SN,,SN,)#l R_N_SINTP(SN,,SN.)
[F) BF B s W REHE M RT o — 23 [i] 9 8% [i] %) 25 1]
KFEMAL H RT Hp 8 B — A>3 (8] 9 £ [ (1) 25 [6] ¢
FHR e AL T D AF N A S ) R R AT e M B 2
ToR KL DU a7 TEXE.

kT 5 () O 286 ] ) 22 i) D% 28 HE 2% AH e B8 000 A
ZEOWA R AT i — 25 15 A () N 45 [a] 7 2 [) O R 4

H 253 [) I 4% 7 3 T R R L B A L 3 A
il 38 A5 2% 3E SR GE KR R R 45 SR
P, FEL B8 55 22 A 45 3 17 07 D ok R ) 3 s ks (] )
25 (BI85 ] 5 H0 PR R 9 3 1) B AR A A
H AT Ko 9 A 32 2 4 b e 0 2 (] I 2% 1) 1 J5 F
W 24 v A% X G 189 2 57 8 96D RN 40 BT S T S 6 A
22 B 14 723 18] 0 2 [ 1Y) 23 8] 6 R I i A AR 2 19 &5
FI. AR SC 32 BEET X 5 44 1) 4 [R] I 45 0] 7 2 8] 56 R i
1T RGMBEFE. S T % 4% 1 25 18] ) 2% [ 11 23 [1]
KRMATE LR A T 18 2873 [] ) 45 (7]
1423 (] & 2R 19 1 1) 06 2R 287 1 38 48 5 70 7R Jr ik
TEARBIEFE T 25 (] D0 28 (1] 114 223 18] 56 28 B TR 1) SRR AE 5% 14
20 2500 255X 2 ) 9 45 18] 119 245 () 6 2R HE 2R F
AT TR, 45 T 25 ] IO 45 (1] 1 23 (0] ¢ & 119 4
TR R 0 D00 60 28 25 T R D). AR S B R TR A
T8 Ay A B 43 BT 52 4k 11 75 18] 9 2% (8] 114 25 18] 6 3R m
FIHE RS (o) . AROR IR R EH S R EEPELLT M
AN 77 T8 -+
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Fe kTN 2 REE Xt 43 8] 9 45 18] 1) 4 18] 56 R 1647 4 1k
A2 Al Z B AT A AN AN T 0.
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spatial network has become more important and complex.
The research of the spatial network is significant and has im-
portant value in practical application. The existing research
on the spatial relations of the spatial objects and the spatial
network can not hand the representation and reasoning of the
spatial network relations. In order to tackle the problem.
this paper discusses systemically the representation of the
predication and the intersection model for the spatial network

relations.



