BESUEE 5% 130
BfR (4) : BEfRORS

A HR

okamotoyQuec.ac.jp

2015 7H 10 H

RIEEH 2006 FE 7B 98 10:37

BA &R (BEX) B (13) 2015 £ 7 A 10 B 1/49



E—
24T 1—) g

%Até’* (1) : FoRERIE
SECHIE (2) : KA ERIBEONIS
£ LRI (3) : BRI
@A AL (1) - IEVEEOMEDA
B % (2) : ERESLHREDH
A £5LHIE (4): BREEES
M ERE (3)  REICEY 25

B 5 (1) : k¥

B B (2) : 2 &85

o HEHER
AR FEOEEEHY 33

IS

(3}

~

AA HR (BEKX) MR (13)

(4B 10H
(4B 17H
(48248
(5B1H
(5B 8H
(5815 H
(58 22H
(58298
(68 5H
(6B 12H

~— N e N N N N N

2015 £ 7 A 10 B 2/ 49



N
2T 1—) 1%E (FE)

m B (1) : Bk (6 B 19 H)
Ef% (2) : BERR (6 B 26H)
E BE (3): IEFRER (7B 38)
1% (4) : BROBSE (7B 108)
@ EEBAE (4) : MBI (7B 17 H)
E E5EHRE () FAEOBERNESR (7B 24H)
o FHEE (7TB3187?)
o HAREHER (8A7H?)

AR TEOEELHY S5

BA &R (BEX) B (13) 2015 £ 7 A 10 B 3/ 49



SHOHE

ZDEZEDBIR
> EERELTOHRE, JIa=4/—vavelToHE

SHDBR

BRI SHIDEFRESIBRIFEZERL, ZBEAONDLIICED
> G, HEHD

> &

» REEAE, NIFE, #EBFS

#1F = 5%

MA &R (BEX) B (13) 2015 £ 7 A 10 B 4 /49



EfROME (BE)
ALDBERR %

& 5ttE
FEDxc AICKLT, xRx

EFED x,y c AICRLT, xRy £FldyRx
FEEDx,y cAICHLT, xRyRZsIEyRx

EEDx,y c AICHLT, xRy DD yRxAbHIEx=y

M
FED x,y,zc AICHLT, xRyDDyRzBRLIExRz
B (13) 20154 7H10H  5/49




|
BROEEE (3): /57 — BE

727 & L TORERDRE

ALDEFER %

» ERESEEZAELT,

» xRy THDEE, ZOEZFICRY x - y EVWDKH%EB|L
JZI7TKRRT S

A=1{1,2,3,6} O_LDEREMRF

MA &R (BEX) B (13) 2015 £ 7 A 10 B 6/ 49



-
BEROKRIVE (2) : ERORLES — 8BS

£8& L TOERDRE

ALDOBEFER ZERDOESES
{(,y) | x€ADDyc ADD xRy} CA?
TRET 2

A={1,2,3,6} OLDERERK

{(1,1),(1,2),(1,3),(1,6),(2,2),(2,6),(3,3), (3,6), (6,6)}

SHIZ, ZOBEREKRFICTS
» DFY, xRyl OZ &% T(x,y) e Rl &£EVLWTWLL

MA &R (BEX) B (13) 2015 £ 7 A 10 B 7/ 49



B

0 BRICNT 2BF

® BEfRD L DR

e FAROFE

0 SHDOFED

MA &R (BEX) B (13) 2015 £ 7 A 10 B 8 / 49



BRD A

£8 A LOBERR,S
EROEHEIE?

R&ESODEHEIF, RTEHEIND A LOBERK
RUS ={(x,y) | (x,y) € R E7IZ (x,y) € S}

5l : A={a,b,c,d} T,

R = {(37 a)?(av b),(b, C),(C, d)?(d7 C),(d,d)},
S = {(a,b),(ad),(c,b),(c,d),(d,c), (d, d)} DEX,
RUS = {(a,a),(a,b),(a,d),(b,c),(c,b),(c,d),(d,c),(d,d)}

MA &R (BEX) B (13) 2015 £ 7 A 10 B 9 /49



BROaH: V77 LTHVWTHS

£8 A LOBERR,S
EROEHEIE?

R&ESODEHEIF, RTEHEIND A LOBERK
RUS ={(x,y) | (x,y) € R E7IZ (x,y) € S}

MA &R (BEX) B (13) 2015 £ 7 A 10 A 10 / 49



RO LB S

£8 A LOBERR,S
BEROILBEED & 1 ?

R&SDOHEEDEIF, RTEEIND A LOBER
RNS={(x,y) | (x,y) € R DD (x,y) € S}

5l : A={a,b,c,d} T,

R = {(a a)(a b),(b;c) (c,d),(d,c),(d,d)},
S = {(a;b).(a;d),(c,b),(c.d),(d,c),(d,d)} D&=Z
RNS = {( )7(C7d)v(d>c)?( )}

MA &R (BEX) B (13) 2015 £ 7 A 10 A 11 / 49



BBROEBESY : V57 LTHWTHS

£8 A LOBERR,S

IE%1¥‘®/\L|:|B&J\ Lir)
R&SDOHEEDEIF, RTEEIND A LOBER
RNS={(x,y) | (x,y) € R DD (x,y) € S}

MA &R (BEX) B (13) 2015 £ 7 A 10 A 12 / 49



BRDAH

£8 A LOBERR,S

BRDEME & ?
R&ESDEMEIF, RTEHEINDS A LOERK
SoR={(x,y)| $% ze ADFELT, (x,z2) R HMD (z,y) €S}

5l : A={a,b,c,d} T,

R = {(av a),(a, b)v(bv C)?(C7 d),(d,C),(d, d)}a
S = {(a,b),(a,d),(c,b),(c,d),(d,c),(d,d)} D&ZE
SoR = {(a,a),(a,b),(a,d),(b,b),(b,d),(c,c),

Bz iE, (d,c) €R,(c,b) €SARNDT, (d b)eSoR

MA &R (BEX) B (13) 2015 £ 7 A 10 A 13 / 49



BROAK : V727 LTHWTHA#3

£8 A LOBERR,S
BEROEK & 1 ?

R&ESDEMEIF, RTEHEINDS A LOERK
SoR={(x,y)| $% ze ADFELT, (x,z2) R HMD (z,y) €S}

i0i% TSoRJ ICBITBIEHRICER

MA &R (BEX) B (13) 2015 £ 7 A 10 A 14 / 49



BROAH : BRT 2

£8 A LOBERR,S
BEROEK & 1 ?

R&ESDEMEIF, RTEHEINDS A LOERK
SoR={(x,y)| $% ze ADFELT, (x,z2) R HMD (z,y) €S}

SoR

Q. 0 T W
Q 0 o o

F o ohiE, BREXRT IS T TIEAL

MA &R (BEX) B (13) 2015 £ 7 A 10 A 15 / 49



BIRICH ¥ 2 1R4F

RE{R D
E5ALOBFZR
R & & ?

RDFEE L, RTEZESND A LDOBER
R = {(y,x) | (x,y) € R}

5l : A={a,b,c,d} T,

R = {(a,a),(a,b),(b,c),(c,d),(d,c),(d,d)} D&ZE,
R = {(a,a),(b,a).(c.b).(d,c),(c.d),(d,d)}

MA &R (BEX) B (13) 2015 £ 7 A 10 A 16 / 49



BIRICH ¥ 2 1R4F

RE{R D
E5ALOBFZR
R & & ?

RDFEE L, RTEZESND A LDOBER
R = {(y,x) | (x,y) € R}

MA &R (BEX) B (13) 2015 £ 7 A 10 A 17 / 49



B

® BEfRD L DR

MA &R (BEX) B (13) 2015 £ 7 A 10 A 18 / 49



IR S MED D

BREA A= {1,2,....n)

S 2
A LDBERIEEERTVSD2HBHM?

%i:ﬂ”)

» ALDBEREE, BEAX ADEBIES

> A x ADEDESDIEL 21AAl

- [AX Al = A2 = i O

BiRz 2MEDIESDEE

ALOBRETRTEDEESE 2A) vxg

i:24%) - pomEs

MA &R (BEX) B (13) 2015 £ 7 A 10 A 19 / 49



BIRO_EDEIERE

(BRRTH 2 EIERLARV) EFAICHLT,
s (A%) >
HIEFEESE (2 ,C) &EZD
DiU’
ALOZEREFER,SICHLT, RCSTH3EI,

» EFBED x,y € AICH LT
(x,y)eR #&BIFE (x,y)€S

EWIZ 3L,
» FED x,y c AICF LT
xRy &6l xSy

[C] PHIEFETH 2T & ITFHERF

MA &R (BEX) B (13) 2015 £ 7 A 10 A 20 / 49



BIROD_EDLIBR : I

A={a, b} DEE, Ny EHZRVNTH

(GG

)| |

s

| o[ &] e ||Gaao

AN

L@ )] eu® G ®

@ ®

BEBEBE (13) 2015 &£ 7 A 10 B 21 / 49

/

©
&

\_
g
©

\




BIROD_EDLIBR : I

A={a, b} DEE, Ny EHZRVNTH

(GG

)| |

s

| o[ &] e ||Gaao

AN

L@ )] eu® G ®

@ ®

REtHE, T2, WHE, RS, EBMZFOHDER
W<DOHBN?
BEEEE (13) 2015% 7 A 108 21/49

/

©
&

\_
g
©

\




BIROD L DEIER : REHHE

REMEAEFDODEDIE 4E

| )| [Garm |

s AN

et e[| @] @ ||

\_
g
©

BEBEBE (13) 2015 &£ 7 A 10 H 22 / 49



BIR O L DRIR

RO EDEIER :

EEMERDOEDIE 3 E

s

T2

G0

L ewed]| o[ @] e |G ||
@ @] o || @0 ||©@ 6

MR (13)

2015 &£ 7 B 10 H

23 / 49



BIR O L DRIR

BIfRD EDEIERF : XM

NFMEZRFDE DI 8 &

s

L aed]| ored[|e @] & || ||
@] o || @0 ||©@ 6

MR (13)

2015 &£ 7 B 10 H

24 / 49



BIROD_E DHIERF : RAHE

REMHEEFDEDIL 12 @

s

| et ot @] e || ||
@@ o || @0 @ 6

MR (13)

2015 &£ 7 B 10 H

25 / 49



BIROD L DEIER : HRH

WRMAFE DL DX 13@

| )| [Garm |

s AN

| @acd| o[ @] & ||

\_
8
©

BEBEBE (13) 2015 &£ 7 A 10 H 26 / 49



BIRICH o BRI L IR IEE

£8 A LOBERR,S

AR DILBEER D & 5T
ReESHARMARED = RNSHERGIEEFED

Bl

MA &R (BEX) B (13) 2015 £ 7 A 10 A 27 / 49



BRI B 3R4F & BIR O EE : 598

£8 A LOBERR,S
R OHEBER D & R

ReESHARMARED = RNSHERGIEEFED
FEEA : R & SHRHMERDEIRET S

» L7=A">T, RNSIEREMEAFD O

F:xRy & (x,y) eREEVWTWD

MA &R (BEX) B (13) 2015 £ 7 A 10 A 28 / 49



o RO
BIMRICH o 3 12{E & BIRODIEE : 3199

6 ALDOEER,S

RO LEE S & R aTE
R&SHREMERED = RNSHERHAMAEIEFD

HBE: R & S ARSMEERD LRET B
- EEDxcAEERD

» LA T, (x,x) e RNS
» LA ST, RNSIERFMEZRD O

F:xRy & (x,y) eREEVWTWD

MA &R (BEX) B (13) 2015 £ 7 A 10 A 28 / 49



BRI T Bk & BROEE : 5159

6 ALDOEER,S

RO LEE S & R aTE
R&SHREMERED = RNSHERHAMAEIEFD

GEEA : R & SHREIMZRDEIRET S
» EEDXxeAZEERD
» RORFMEZFHDODT, (x,x) eR &M

» LA T, (x,x) e RNS
» LA ST, RNSIERFMEZRD O

F:xRy & (x,y) eREEVWTWD

MA &R (BEX) B (13) 2015 £ 7 A 10 A 28 / 49



BRI T Bk & BROEE : 5159

6 ALDOEER,S

RO LEE S & R aTE
R&SHREMERED = RNSHERHAMAEIEFD

GEEA : R & SHREIMZRDEIRET S
» EEDXxeAZEERD
ROARFEZFHDODT, (x,x) eR &4
SERFEZFHDODT, (x,x)eS &R
LA > T, (x,x) e RNS
LA >T, RNSIEREMEZHFD O

v

v

v

v

F:xRy & (x,y) eREEVWTWD

MA &R (BEX) B (13) 2015 £ 7 A 10 A 28 / 49



BRI T Bk & BROEE : 5159

6 ALDOEER,S

RO LEE S & R aTE
R&SHREMERED = RNSHERHAMAEIEFD

GEEA : R & SHREIMZRDEIRET S
» EEDXxeAZEERD
» RORFMEZFHDODT, (x,x) eR &M
» SEREMEZRDODT, (x,x) €S &R
» LD >T, BROFEBIMBIOERLY, (x,x) eRNS &%
» LA >T, RNSIERGEMZHD O

F:xRy & (x,y) eREEVWTWD

MA &R (BEX) B (13) 2015 £ 7 A 10 A 28 / 49



BRI T BIRMEE BIROIE : 5

£8 A LOBERR,S
R DL BER D & WY (EEFERE)

R & SHNFMEERD = RNS EMEEZRD

BERDILBERR D & HERMY (RERHE)
R &SHHERBMZRD = RNS bHERMERD

BEfRoatte el (RERE)

RESHEEMZRFD = RUS B REMZFD

MA &R (BEX) B (13) 2015 £ 7 A 10 A 29 / 49



B

e FAROFE

MA &R (BEX) B (13) 2015 £ 7 A 10 A 30 / 49



EfRoMa

BRORSE : FTR>ERND

E5ALOBRR

REEAS (reflex closure) & (& ?

RORFELEE, RESORIMEEZ OEROHT,
CIELTRIATHDED r(R) £XRBT 3

SFREAS (symmetric closure) & (& ?

R OFHESEE, RESGHMHEEZFOBEROBT,
CILELTRINTHDED s(R) £REET 3

HFZEAE (transitive closure) &I 7?7

R O¥BEDEIE, RESTHBEEB OEFROHTT,
CIELTRNTHDED tR) £ KELT D

A HR (BEKX) B (13) 2015 £ 7 A 10 A 31/ 49



EfRoMa

REEAE : ER

REMZFOLIICHDET, BELRRHLTZENT 2

ZORRELTELSNZ LD RHHAS

BA &R (BEX) B (13) 2015 £ 7 A 10 B 32 /49



EfRoMa

REEAE : ER

REMZFOLIICHDET, BELRRHLTZENT 2

ZORRELTELSNZ LD RHHAS

BA &R (BEX) B (13) 2015 £ 7 A 10 B 32 /49



EfRoMa

REEAE : ER

REMZFOLIICHDET, BELRRHLTZENT 2

ZORRELTELSNZ LD RHHAS

BA &R (BEX) B (13) 2015 £ 7 A 10 B 32 /49



EfRoMa

REEAE : ER

REMZFOLIICHDET, BELRRHLTZENT 2

ZORRELTELSNZ LD RHHAS

BA &R (BEX) B (13) 2015 £ 7 A 10 B 32 /49



EfRoMa

MBS - B

MNMEZFOLIICHDET, BRELRRHLTZENT 2

ZORRELTELND L O WIS

BA &R (BEX) B (13) 2015 £ 7 A 10 B 33 /49



EfRoMa

MBS - B

MNMEZFOLIICHDET, BRELRRHLTZENT 2

ZORRELTELND L O WIS

BA &R (BEX) B (13) 2015 £ 7 A 10 B 33 /49



EfRoMa

MBS - B

MNMEZFOLIICHDET, BRELRRHLTZENT 2

ZORRELTELND L O WIS

BA &R (BEX) B (13) 2015 £ 7 A 10 B 33 /49



EfRoMa

MBS - B

MNMEZFOLIICHDET, BRELRRHLTZENT 2

ZORRELTELND L O WIS

BA &R (BEX) B (13) 2015 £ 7 A 10 B 33 /49



EfRoMa

AT - BR

WBMZFOLIICHDET, BRELRRHLTZENT 2

ZORRELTELNZ L O HEBRES

BA &R (BEX) B (13) 2015 £ 7 A 10 B 34 / 49



EfRoMa

AT - BR

WBMZFOLIICHDET, BRELRRHLTZENT 2

ZORRELTELNZ L O HEBRES

BA &R (BEX) B (13) 2015 £ 7 A 10 B 34 / 49



EfRoMa

AT - BR

WBMZFOLIICHDET, BRELRRHLTZENT 2

ZORRELTELNZ L O HEBRES

BA &R (BEX) B (13) 2015 £ 7 A 10 B 34 / 49



EfRoMa

AT - BR

WBMZFOLIICHDET, BRELRRHLTZENT 2

ZORRELTELNZ L O HEBRES

BA &R (BEX) B (13) 2015 £ 7 A 10 B 34 / 49



EfRoMa

AT - BR

WBMZFOLIICHDET, BRELRRHLTZENT 2

ZORRELTELNZ L O HEBRES

BA &R (BEX) B (13) 2015 £ 7 A 10 B 34 / 49



EfRoMa

AT - BR

WBMZFOLIICHDET, BRELRRHLTZENT 2

ZORRELTELNZ L O HEBRES

BA &R (BEX) B (13) 2015 £ 7 A 10 B 34 / 49



EfRoMa

BEOMS : FTEESH S (F8)

E5ALOBRR

REEAS (reflex closure) & (& ?

RORFELEE, RESORIMEEZ OEROHT,
CIELTRIATHDED r(R) £XRBT 3

SFREAS (symmetric closure) & (& ?

R OFHESEE, RESGHMHEEZFOBEROBT,
CILELTRINTHDED s(R) £REET 3

HFZEAE (transitive closure) &I 7?7

R O¥BEDEIE, RESTHBEEB OEFROHTT,
CIELTRNTHDED tR) £ KELT D

B 26T REBE, NNHS, EBEEELTEETZ00?

A HR (BEKX) B (13) 2015 £ 7 A 10 A 35 / 49




RSEIE DR

E5ALOBFZR
RDE S REARDEEEEZLD

FR)={S|S ER&MHAHE> A LOBFE R CS}

ZDEE, (FR),C) BLIBEFES
SIAL7-LC &

(FR), Q) IKBWT, F(R) DRATHEFET D

ZDHR/NT min F(R) B R ORHEAS

AIED#EZRE BT
LIEFERICEVWT, RDNTHEETDEERLAN

MA &R (BEX) B (13) 2015 £ 7 A 10 A 36 / 49



__________________________ mFoma
RSEASDEFEM : #HE A

EEEAL 72\ &

(FR),Q) IcBWT, F(R) DRNTHEET S
x9, WRIsE

R A
FR)#D

o RECE, TEATRTIEICAVIBINATE (REER)

MA &R (BEX) B (13) 2015 £ 7 A 10 A 37 / 49



__________________________ mFoma
RSEASDEFEM : #HE A

EFEA L7\ &
(F(R),C) ICBWT, F(R) DBRNTHAEET S

¥9, BERd 52 &

R A
FR)#D

EA DI BRAEZEXD

> A% € F(R)
» 05, F(R)#0 O
EfEE, TEZAPTIRICAVSMHBINATEE (fENEE)

MA &R (BEX) B (13) 2015 £ 7 A 10 A 37 / 49



RSEASDEFEM : #HE A

EFEA L7\ &
(F(R),C) ICBWT, F(R) DBRNTHAEET S

¥9, BERd 52 &
R A
FR)#0

A A DR - BERAZEERD
» FEDOXxcAICRLT, (x,x) € A2TH?

> Lo T, A2IEREMEERED (1)
> A% € F(R)
» 05, F(R)#0 O

o RECE, TEATRTIEICAVIBINATE (REER)

MA &R (BEX) B (13) 2015 £ 7 A 10 A 37 / 49



RSEASDEFEM : #HE A

EFEA L7\ &
(F(R),C) ICBWT, F(R) DBRNTHAEET S

¥9, BERd 52 &
R A
FR)#0

A A DR - BERAZEERD
» FEDOXxcAICRLT, (x,x) € A2TH?

» L7 oT, A2 RBREMERD (1)
> 7, RCA2THD oo (2)
> A% € F(R)

» $hbb, FR)#D O

o RECE, TEATRTIEICAVIBINATE (REER)

MA &R (BEX) B (13) 2015 £ 7 A 10 A 37 / 49



RSEASDEFEM : #HE A

EFEA L7\ &
(F(R),C) ICBWT, F(R) DBRNTHAEET S

¥9, BERd 52 &
R A
FR)#0

A A DR - BERAZEERD
» FEDOXxcAICRLT, (x,x) € A2TH?

» L7ad>T, A2IEREMERFD .. (1)
> 7, RCA2THD oo (2)
> (1), (2) &Y, A2€ F(R)

» $hbb, FR)#D O

o RECE, TEATRTIEICAVIBINATE (REER)

MA &R (BEX) B (13) 2015 £ 7 A 10 A 37 / 49



RAEEASDEEM : #E B

EEEAL 72\ &

(F(R),C) IcBWT, F(R) DRNTABEET 3
RO& S BEREERS

R={(xy) | BEED Sc FR) IKHLT, (x,y)eS}

BEA(FR)#A0) £V, RIFENMNERZSND

MA &R (BEX) B (13) 2015 £ 7 A 10 A 38 / 49



__________________________ mFoma
RAEEASDEEM : #E B

EFEA L7\ &
(F(R),C) ICBWT, F(R) DBRNTHAEET S

RDEDLEREEZD
R={(xy) | BEED Sc FR) IKHLT, (x,y)eS}
BEA(FR)#A0) £V, RIFENMNERZSND

BB
R € F(R)

MA &R (BEX) B (13) 2015 £ 7 A 10 A 38 / 49



__________________________ mFoma
RAEEASDEEM : #E B

LW &
(FR),Q) IcBWT, F(R) DRNTHEET S
RDE S REREELD

R={(xy) | BEED Sc FR) IKHLT, (x,y)eS}
BEA(FR)#A0) £V, RIFENMNERZSND

BB
R € F(R)

/78 B DR : JRD 2 DEFEBAT LIE L L
(i) RIERSFMHEERD

(i) RCR
ZD2OMEBATENIE, Re F(R) &#%

MA &R (BEX) B (13) 2015 £ 7 A 10 A 38 / 49



EfRoMa

RHEaDEEN : HEB (i)

%8 B DEEAA (i)
RIEREMEERFD

(i) OHEER : EBD x € ARERD

» LA 2T, (x,x)eRERSB
» LA T, RIFREMERD

MA &R (BEX) B (13) 2015 £ 7 A 10 A 39 / 49



EfRoMa

RHEaDEEN : HEB (i)

%8 B DEEAA (i)
RIEREMEERFD

(i) OHEER : EBD x € ARERD
» EEDS e F(R) 5Ex 3

» LA 2T, (x,x)eRERSB
» LA T, RIFREMERD

MA &R (BEX) B (13) 2015 £ 7 A 10 A 39 / 49



EfRoMa

RHEaDEEN : HEB (i)

%8 B DEEAA (i)
RIEREMEERFD

(i) OHEER : EBD x € ARERD
» EEDS e F(R) 5Ex 3
> F(R) DEZH& Y, S ERHHEEED

» LA 2T, (x,x)eRERSB
» LA T, RIFREMERD

MA &R (BEX) B (13) 2015 £ 7 A 10 A 39 / 49



RHEaDEEN : HEB (i)

%8 B DELEA (i)
RIERETHEERD

(i) DEEFA : EFED xc A%EZX 3
EEDSe FR)ZEAS
FR)DEHLY, SERIAMEERD
LD >T, (x,x)€S

LA >T, (x,x) eR&RDB

» LD > T, RIGREEERED

v

v

v

v

MA &R (BEX) B (13) 2015 £ 7 A 10 A 39 / 49



RHEaDEEN : HEB (i)

%8 B DELEA (i)
RIERETHEERD

(i) DEEFA : EFED xc A%EZX 3

EEDSe FR)ZEAS

FR)DEHLY, SERIAMEERD

LD >T, (x,x)€S

LA >T, (x,x) eR&RDB

» LD > T, RIGREEERED O

v

v

v

v

MA &R (BEX) B (13) 2015 £ 7 A 10 A 39 / 49



EfRoMa

RHEaDEEN : BEB (i)

fiRE B DEEEA (ii)
RCR

(i) DEERR : EED (x,y) eRZEZA S

» $05, (x,y)eR
» LE=A>T, RCR

MA &R (BEX) B (13) 2015 £ 7 A 10 A 40 / 49



RHEaDEEN : BEB (i)

fHRE B DELEHA (ii)
RCR

(i) DEERR : EED (x,y) eRZEZA S
» FEDSc F(R) 513

> (x,y) €8
» $05, (x,y)eR
» LE=A>T, RCR

MA &R (BEX) B (13) 2015 £ 7 A 10 A 40 / 49



RHEaDEEN : BEB (i)

fHRE B DELEHA (ii)
RCR

(i) DEERR : EED (x,y) eRZEZA S
EBEDSc F(R)5£EZ3
FR)DEHEY, RCS

> (x,y) €S
THbHE, (x,y) R

» L7zh'>T, RCR

v

v

v

MA &R (BEX) B (13) 2015 £ 7 A 10 A 40 / 49



RHEaDEEN : BEB (i)

fHRE B DELEHA (ii)
RCR

(i) DEERR : EED (x,y) eRZEZA S
EEDSc FR) &ER 3
FR)DEHLY, RCS
RCS&(x,y)eR&Y, (x,y) €S
THbHE, (x,y) R

L7A>T, RCR

v

v

v

v

v

MA &R (BEX) B (13) 2015 £ 7 A 10 A 40 / 49



RHEaDEEN : BEB (i)

fHRE B DELEHA (ii)
RCR

(i) DEERR : EED (x,y) eRZEZA S
EEDSc FR) &ER 3
FR)DEHLY, RCS
RCS&(x,y)eR&Y, (x,y) €S
THbHE, (x,y) R
» L7zh'>T, RCR
INTHBEB DIANZET L O

v

v

v

v

MA &R (BEX) B (13) 2015 £ 7 A 10 A 40 / 49



__________________________ mFoma
RAEASDEFEM : #E C

EEEAL 72\ &

(FR), Q) IcBWT, F(R) DRNTHEET S

EEDOBR :RAFR) DRNTTHZEILRD 2 DEHBLT I &
» Re F(R)
» FBDSe FR)ICHLT, RCS

MA &R (BEX) B (13) 2015 £ 7 A 10 A 41 / 49



__________________________ mFoma
RAEASDEFEM : #E C

EEEAL 72\ &

(FR),Q) IcBWT, F(R) DRNTHEET S

EEDOBR :RAFR) DRNTTHZEILRD 2 DEHBLT I &
» Re F(R) (#%& B)
» FBDSe FR)ICHLT, RCS

MA &R (BEX) B (13) 2015 £ 7 A 10 A 41 / 49



__________________________ mFoma
RAEASDEFEM : #E C

EEEAL 72\ &

(FR),Q) IcBWT, F(R) DRNTHEET S

EEDOBR :RAFR) DRNTTHZEILRD 2 DEHBLT I &

» R e FR) (#%E B)
» FBRDSc FR)ICHLT, RCS (F8RE C)

A C
FEDSc F(R)ICHLT, RCS

MA &R (BEX) B (13) 2015 £ 7 A 10 A 41 / 49



__________________________ mFoma
RAEASDEFEM : #E C

EEEAL 72\ &

(FR),Q) IcBWT, F(R) DRNTHEET S

EEDOBR :RAFR) DRNTTHZEILRD 2 DEHBLT I &

» R e F(R) (#=2 B)
» FBRDSc FR)ICHLT, RCS (F8RE C)
A C

FEDSc F(R)ICHLT, RCS

DFVY, MEBLBECHDS
RIGEIBEFEES (F(R), Q) ICBIF B F(R) DRNTTH S

MA &R (BEX) B (13) 2015 £ 7 A 10 A 41 / 49



EfRoMa

RETFASEDFEM : R C

A C
FEDSe F(R)IKHLT, RCS

#HECODIA : FBEDSe F(R) & A5
» FED (x,y) eREEZ 3
» ROEZEHND, (x,y) €S
» L=A>T, RCS

MA &R (BEX) B (13) 2015 £ 7 A 10 A 42 / 49



BROME : T RESEH S (B4 B)

£AALOBEEKR
REFAS (reflex closure) & id ?

ROREEE L}, RESTCRAEEBFOEFROHT,
CIKELTRNTHZED r(R) £XRBT 3

XFFEAE (symmetric closure) & (&7

R OWEHESE I, RESOHIEEZ OEROHT,
CIELTRBATHDED s(R) & R©ET 3

HFEAD (transitive closure) & 1% 7?

R O#EZHB LI, R2SCHBEZFOBARDOFT,

CIELTRNTHZED t(R) ERET 5
BRI, NHESERBERArBTEET S EHIABTES
(HBHE)

A HR (BEKX) B (13) 2015 £ 7 A 10 A 43 / 49



BLC&DICEEAAT % & WAREABRICDWT
» RFEALDOBRRICHLT, ROL D BREROEEEZEAD
F(R)={S|S xifrt%#HF> A LOBK R C S}
» ZL T, ROLSBEAREEZS
R={(xy) | EEDSc FR)IKHLT, (x,y)eS}

> ZDEE,
YIBFES (FR),C) IB1F 3 FR) DRITHR &4 3
» ZORDROKMMEAL s(R) TH 3

BA &R (BEX) B (13) 2015 £ 7 A 10 B

44 / 49



BULKLDICEERAT 5 &  #BEASICDOWT
» RFEALDOBRRICHLT, ROL D BREROEEEZEAD
F(R)={S|S i#tBMEAERED A LOBRK R C S}
» ZL T, ROLSBEAREEZS
R={(xy) | EEDSc FR)IKHLT, (x,y)eS}

> ZDEE,
YIBFES (FR),C) IB1F 3 FR) DRITHR &4 3
» ZORDROHBEAD t(R) THS

BA &R (BEX) B (13) 2015 £ 7 A 10 B 45 / 49



B

0 SHDOFED

MA &R (BEX) B (13) 2015 £ 7 A 10 A 46 / 49



SHODF &

ZDEZEDBIR
> EERELTOHRE, JIa=4/—vavelToHE

SHDBR

BRI SHIDEFRESIBRIFEZERL, ZBEAONDLIICED
> G, HEHD

> &

» REEAE, NIFE, #EBFS

#1F = 5%

MA &R (BEX) B (13) 2015 £ 7 A 10 A 47 / 49



- SE0FED |
o I-BEREDFEWNS

» BEEBEZY S
> AR (VLY TP LA
» BE%E9 %
» BEETA—F VT - TIRY Y MEIKE
» BRER, NEQLRICRBLEEVTREYT S «EZ
» HBIEfEITE OK
» E&TOK

BA &R (BEX) B (13) 2015 £ 7 A 10 B 48 / 49



B

0 BRICNT 2BF

® BEfRD L DR

e FAROFE

0 SHDOFED

MA &R (BEX) B (13) 2015 £ 7 A 10 A 49 / 49



	関係に対する操作
	関係の上の関係
	関係の閉包
	今日のまとめ

