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CAC PHEP CHUYEN DICH LUQC DO QUAN HE

HO THUAN va LE VAN BAO
Vién Khoa hoc Tinh todn va diéu khién

RONG bai nay nghién cttu mot 16p cae phép chuyén dich luwge d6 quan hé cho phép tur
mot luge A0 quan hé cho truwde thu duge mot luge dd quan hé don gidn hon theo
mot nghia nao do6 (s6 thudc timh it hon, cdc phu thud¢ec ham ngén gon hon, viée xac

dinh khoa it cdng kénh hon, ...). Mit khac t tap cac khoa cta luge dd quan hé méi c6 thd
dé dang thu dwoc tip cac khoéa clia luwge dd ban ddu bing mot phép «tinh tién» don gian.

Dinh nghia 1.1.
Cho S = (U, F) 14 mot lwge dd quan hé, trong d6:

U= {A1, A2, oy An}

F= {Li—Rj, i =1, 2,..., k

v3a ZC U la mot tAp con tiy y eda U.
Ta dinh nghia mot luge d6 quan hé m6i (U, Fi) nhu sau:
U; = U\ Z
F; = {LiNZ—>Ri\Z | (Li=>R) € F, i = 1, ..., k|

Khi d6 ta néi (Us, F1) thu duge txr (U, F) biing phép Z — chuyén dich va ky hiéu (U
Fp =W, »-Z

Cht g

1. Tuy thude vao tinh chdt dic trung clia 16p nhitng tap Z dugce chon, ta eé 16p dich
chuyén tuong 4ng mang nhirng nét dic thu riéng.

2. V6i phép Z — chuydn dich dinh nghia i1rén, trong luge dd (Ui, F1) cé thd xuft
hi¢n nhitng phu thude ham dang ¢ — Y, YE U; khéng mang ngir nghia thong thuwong ma
chuyén gitt thong tin ti luge do cil sang luge d6 msi. Biéu d6 din téi viee khong loai trix
kha ning @ c6 thd 1a khoa ciia lwge @6 quan hé (Uy, Fy).

Tru6c hét ta ching minh b6 d& quan trong sau:

Bb de 1.1.

Cho (U, F) 1a mot luge d6 quan hé va

U, F)=(, -2, 2CU.
Khi do:
a) T X —I; Y suy ra X\ Z '1‘:!’ Y\\Z.
b) T X F: Y suy ra X\ Z 7 Y\ Z.

Trong d6 X ;’ Y ky higu (X—=Y) € F*.

Chitng minh :
D& chirng minh phin a) cia bd d&, ta s& ching minh qui nap ring:

XEN\z Q‘X\Z);\' ay

Theo thuit toan xac dinh bao déng X' ctia X d8i v6i F (twong ty ddi voi Fp [t}
ta c6:

(0) (o)
Xp \Z & (X\72) ¥, -



Gia st (1) dang 461 véi i, e
i)
Nz C s\

Ta chtrng minh (1) cling 46i v&i G+ 1).

(i)
Fy

Thuce vay, ta co:

G+1) &)

Xp  \zZ=&v( v nj»\z:(xé‘)\mu( Vo R\

cx® ox®
LiSX, LG Xy
oD
S XN2p Vv (Rj\7)
)

LES

IJ_‘(F
(do gi thiét qui nap (2).

(i - .. .
Mat khae tov Ly © X‘:) va gia thi¢t qui nap (?), ta cé:
G M)
Li\z C xF’) N\ 2\ 2) g
i+] (® Gi+1)
Suy ra: x(l;* '\zC (X\Z)Fl] v ( V] (Rj \\ 7) ) _<;(.‘~;\Z)F‘1
Li & X;:l)

Nhw vay (1) d3 dugce chirng minh.
Mat khace, nhue da biét:

X@Y@?\QX::.
r

Vay tr X — Y, ta ¢0:
F

+
Y\zgxg" N zC (X \z)FI
Suy ra:
X\NZ =Y\ 1z

y

Tuong ty, d& chirng minh phén b) cfia bd d&, ta s& chirng minh qui nap ring:

+ R
Xp, V 2 S (XU Zp e

Truée hét ta c6 : x;f;) VZICEVD ;f’).

Gi& st (3) dung vé6i i, c6 nghia
(i) . @)
Xp, VZ S XV 2,
ta s& ching minh (3) dang voi G+1).
Thye viy, ta ¢o:

xgﬂ) uz:xg) Y v (’Rj \ z))vz
! ! )
Lj\zg_xpl
(i) (6)]
-—(xFlvz Y Y ®Ri\ND|SXVDE V v
() ——¢
. c i -
L;\Z_XFI LJ\A_XF

Nhung tr Lj \ 2 C X(li‘) vi gid thi€t qui nap (4) ta c6:
1
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L <xPuzc vl

i
Tu do co:
x‘li“’ vzdEv z>‘}_{’ VISRV, R C (X W z>(r‘+”
N < : < :

o — (i)
LiNZ. X
INEE X
Nhu vay (3) da duge chirng minh.

TeX—>Ytaco Y C XV,
F1 — R
Suvyra YV Z & X+
M Fi

XUZ?YUZ.

vz {Xv Z)::. chirng t0:

Pinh nghia 1.2.
Cho S = (U, F) 1a mét luge 46 quan hé.
Goi K (U, F) la tap tdt ca cac khoa cia S. Ta dinh nghia:

H = \V X,
Xi€R(U,F)
G = N X

Xi€K(, F)
Bay gio ta dua ra mét céch phan loai cic luge d6 quan h¢ nhu sau:

£, = ’(l‘. P, » 14 mét luge d6 quan he}!
Li={@, B &L{U=LV R}
Ly={, P E€LILSR=1]

Ly={U PHELIRCL=U
Li={wWU. P EL,|L=R= U]
Tir choch phan loat trén d& thdy la:
L£,C LS LiC L,
L, CL,C L C L,
£4= ﬁgf\ﬁa.

Hinh 1 cho ta bae tranh vé trat ty
cta cac lop Lo, L. Lo, Ly, L.

Biy gio ta ¢6 thé ching minh chc
dinh 1y sau:

Dinh iy 1, 2.

Cho (U, F) la mot luge dd quau hé,
Z2<G, (U, F) = (U, F) — Z.

Khi d6: X 1a mot khoa cia (Up, Fp) khi va chi khi XNZ=9 va XUZ la motl khée
ehia (U, F).

Chirng minh :

Piéu kién iat yéu:

Gia st X 12 khda eta (U;, Fi).

Ro rang XC Uy Suvra XNZ=¢,

Vi X 14 khoa caa (Uy, F1) nén X l—;l' Ui

i

Hinh 1

Theo bd dé& 1.1, ta ¢é
XVZ?U]UZ=U,

chirng t6 X\UZ la siéu khéa cia (U, F).
Bay gio g14 st X\VZ khong 1a khéa cla (1, F). Khi d6 ton tai X 14 khoéa céa (U, F).
sao cho: _
ZCXC XV Z

Suy ra tdon tai X3 C X sao cho X=XiV Z,XiNZ=9¢, Vi X Ia khoa cha (U, F) néwm
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X:\./Z-F U.

Ap dung bd dé 1.1 c6
X1V2ON\Z—U\ Z
Fi
tire X3 — U
F1

Pidu nay mau thulin véi gid thidt X la khoéa cia (U, Fi).
Vay X\UZ 1a mot khéa caa (U, F).

Diéu kién da:

Gia st XNZ=¢ va X\UZ la mét khoéa eda (U, F). Ta phai ching minh X 12 mot khoa
cha (U, Fy

Vi X\UZ 1a khéa cta (U, F) nén XUZ—IfU.

Ap dung b3 d& 1.1.ta c6:
(xvz)\Z;»U\z.
1

Suy ra (do Xf\Z=¢):XF>U1,
1

Chirng 16 X 1a siéu khoéa cta (Uy, Fp).
Gid st X khong la khoéa eda (Ui, Fi). Khi d6 16n tai mét khéa X cta (Ui, Fo) sao cho:
XCX va X—U;.
Fy
Ap dung bd d& 1.1, c6: .
XviZi—->Uivz=y,
F

trong dé XUZCXUZ.

Ditu nay mau thulin voéi gid thiét X\JZ Ja khéa cta (USF)AVay X 13 motkhéa ciia (Uy, F1»

Dinh ly 1.3.

Cho (U, F) 13 moét lwge dd quan hé, ZC U, ZAH =¢ va (Uy, Fy) = (U, F)—Z.
Khi d6 X 1a khéa cta (U, F1) khi va c¢hi khi X la khoéa cta (U, F).

Ching minh :

Diéu kién tdt yéu:

Gid st X 1a mé6t khéa cua (Uy, Fp). Ta ¢6: X ﬁ Us.

Ap dung bd dé 1.1, suy ra

XVvi —l? UivzZ==~.

Chirng t6 X U Z 1a siéu khéa cia (U, F).

Suy ra ton tai mot khéa X C X\ Z cha (U, F.
ViZAH=¢ nén X NZ=¢.

T d6 dé thdy la X € X. Hai trudng hop c6 thd x3y ra:
a) Néu X = X third rang X la khoéa cia (U, F).

b) Néu X C X thi vi X la khoa cla (U, F) nén

X —> U.
I?

Ap dung 1S A 1.1, ta c6:
X \zZ—U\2
F1
hay X— UL

Fy
biéu nay mau thuln véi gid thiét X 1a khoéa cia (U, Fy.
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Dieu kién di:
Gia st X 1a kho6a clGa (U, F), ta sé chirng minh X cung 1a khéa cta (Ui, Fy).

Ta co, theo dinh nghia clha khoa:

X — U.
r l:
Ap dung b0 dé 1.1, suy ra:
X \ZHU\Z: U1
ViZNH=¢ nén XNZ=¢.
Suy ra X :-:UL Ching t6 X 14 siéu khoéa cha (Ug, Fo.
r

Bay gio gid s& X khong phai 1a khoa cdia (Uy, Fp). Khi d6 6 tai X la khéa cia (Us, F)
voi X CX.
Ta c6: X U

I*y

Ap dung bd a8 1.1, suy ra X U ZFtiVZ=L. Ching 5 X U Z 1 siéu khéa ciia (U, F).

Suy ra (0n tai mét khoa X cha T, F) voi:
XCXVUZ XNz=4.
Tu d6 c6: _
X< x Cx
Didu nady mau thuin véi gid thi&t X 1a khoéa cta (U, F).
Dinh 1y dugc chitng minh hoan toan.
Trén co s& cic dinh Iy 1.2 va 1.3, sau day la sé chi xél l6p cdc Z — chuyén dich vat
Z=7L1\J 72, ZaNZa=0,21 S G, Z2N\H =19, Z1 vA Zg khong ddng thoi bing rong.
Khi d6 néu '
U, F0=W, F) -Z
thi, 4p dung lién tiép cac dinh ly 1.3 va 1.2 theo th& tw cho Zz — chuy&n dich va Z; —
chuy&n dich, ta ¢6 X 1a khéa cta (U, F1) khi va chi khi
XNZ=¢ va X U Z 1a khéa cha (U, F).
P2 cho tién, sau nay ta con diung ky hiéu
F, B p:(Z,tz?) Uy F1)
v6i ¥ nghia cha p 14 rd rang.
D& tiép tuc ta nhic lai mot k&t qui trong [1]:
Cho S = (U, F) 12 m{t lwvge d8 quan hé véi
Fe|Li—Rj i=12 .., k|
Ky hi¢u
k k
L=V Lij, R=V Rj
i=1 i=]
Khi d6, didu kién cin d&8 X C U 1a mot khoéa cha S 1a:
UNREXCWNRVYVLANAR.
Voi VC U, ky hitu V=U\V
D& dang thdy duogc:

|
/<
=

R\ LCH, suy ra: (R \ L) N\ H = ¢.
D& chirng minh bdé dé sau:
BO dé 1.4.
Cho S= (U, F) 14 mot lugc @6 quan hé, ZE G v&i G 14 giao cha 14t cd cdc khoa cha S.
Khi d6 (Z+ \\ Z) " H = ¢,
trong d6 H 1A hop cha tdt c¢d cac khoéa ctia S.
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Tir che k&t qui trén, cic dinh 1¥ sau diy 1A hi&n nhién.
Dink 1§ 15. Cho (U, F) 1a lwoc dd yuan hé thuge Lo. Khi d6
a) (U, F) - = (U, ) - LVR

e=(LUR LUR

va (U, ) -~ LUR € £, )

b) (U, F) —= = (U, ) =(LV RVI(L\R*}
p=(LVURUVILNRY, LURUVLN\R)

va (U, )= (LU RV L\ R E L

¢) (U, F) ==> (U, ) —(LV RV (R\| L)

p=(LVRV(R\L), LUR)
va (U, ) -(LUVRV@R\L)E L.
DU, F) === —— = (U, H=(LURV(L\\R*V(R\L)
pP=(LVRV(L\R*UV([R\L). LURU(L\R)
va (U, F) = (LVRVUVLNRrUVRN\L)E L.
Dinh lj 1.6. Cho (UF) 1a luwoc dd quan he thuge £i. Khi d6

a) (UF) : = (UF) — (L\\R)’ ’
P=((L\R)", L\ R)
va (U, B) — (L\R)' € Ly

b) (U, F)J=————==—=> (U,F) — (R \\ L)
p=(R\L, ¢
va F (U, F) — (R\L) € Zs.
e) (U, F = (U, F) — (L\RTU R\L)

p=((LXR)'VR\ L),L\R)
va (U, F) — (L\\R)' v (R\L) € £,
Bink l§ 1.7. Cho (U, F) la luge d6 guan hé thude L2 Khi dé
(U, F) = (U, F) — (R\L)
p={(R\\ L,

va (U,F) — R\L) € La.
-Dinh 1y 1.8. Cho (U,F) 1a luge dd quan hé thudc L.
Khi do:
U, ® = (U,F) — (LR
p=((L\\R), L\ R
va (U, F) — (L\R)' € £Ls.
T cac dinh 1y 1.5 — 1.8 ta c6 bidu dd cac phép
chuyén dich (Hinh 2).
Vi du:
Cho U= abbgqmnvwkl
F = {a ~> b, b=»h, g—q, kv—ow, w—~>vlf

Ta ¢é:
(U1,FD = (U,F) — mukgabhql = (vw.{v—>w,w—sv})

L =abgkvw, R = bhgqwvl, R\\L = hqt.

L\\R = kga, (L\\R)" = kgabhq, L\VR = mn.
(R\\L) Vv (L\\R)" V (LUR) = mnkgabhgql -
D& thiy v va w la khéa cda (Ug, Fo.
Mat khac

(LVUR Vv (L\R) = mnkga.

Suy ra makgav va mnkgaw 1a khéa (U,F).

Chit g : Chi tiét v& ching minh cla bd d& 1.4 va cac
dinh 1y 1.5—1.8 ¢6 trinh bay trong [2].

Hinh 2 Nh@n ngdy 10-6-1984%
: (Xem tiép lrang 20)
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CAC PHEP CHUYEN BDICH LUQC BO QUAN HE
(Tiép theo irang 32)
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PE3IOME
Tpaucasiun pelsiliHOHILIX CXeM

B paGore mu3yyaeTcss OAUH K/13aCC TPaHCASLHY DEASIUOHERIX CXeM, NO3BO.ISIONIAS:
peolpasvuBaTh 3afaHHYI0 CXeMY B Han(oJee NPOCTYI CXeMy IO Onpele/eHHBIM KpHTe-
pusiM (BanprMep, NOJyueHHass cXxema HMeeT MeHbllee KOAHYECTBO aTpHOYTOB, KOPOKHE
00 JMWBEe yacrtell GyHKIHONaARHEIX 3aBHCHMOCTefi O cpaBHEHNo ¢ 3ajannoi cxemoit). C
ADYrofl CTOpPOHL,, M3 MHOXECTBa KJloueH INOJyUeHHOi CNeMbl JACTKO MOoJAYyuaercs MHO-
HKECTBO KJAKUeH HCXOAHON CXeéMBl OJHHM IDCCTBHIM « IEPEHOCOM»,
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