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_ TAP CHI KHOA HOC TINH TOAN VA BIBU KHIRN, TAP II 1086), S6°8.  (5-8)

- QUAN HE .GIPA KHOA CUA ‘EAM::DO‘NG
VA KHOA CUA LUQC PO QUAN HE

" LE VAN BAO .

Dit vén as:

Trong vi¢c nghién etru co 8& dfr 1i¢u mod hinh quan hé, mfL v&n 48 quan trong dugc
dft ra la xdy dyng nhitng thuft todn hitu higu 48 xée dinh khéa clia lwge dd. Trong bl ndy
8¢ dyng cong cy Ja ham déng @3 nghién ottu mft 80 tinh chét khéa ella lwge dd quan h¢.
Trong phiin dilu chirng minh tinh ddng nhét gitta tdp khéa clia lwge dd quan: hé va khéa cla
ham déng, Sau 16 nghién eitu mot 86 tinh chft clia ham déng, cubl cing dwa ra bidu thire

glao cAc khéa cfia ham déng.

1. Ham aéng.
v ghu- U= [m. !\lg,...l!nl tdp n = thanh phin, 2V 13 tdp oho tdp con clia U, Ham f
2" =+ 2" gol 12 ham @déng khi va ehi khi vél mel X, YS U -

a) X C 1(X)

b) £(F(X)) = £(X)

6) YC X thi £(Y) C f(X).

Cho f 14 him d6éng tren U, K € 2Y, K gol 1a sléu khéa eiia f néu f(K) = U.K Gugo
& ol 12 khéa néu K 14 sidu khda bé nhét.

; -~ 2. Luge @b quan hg,

H¢ ttén d® Armalrong: .

Cho X, Y,ZC U, =

Qui the 1: New YC X thi X — Y. ]

Qui the 2: Nén X =Y va Y~ Z thi X — 7,

Qui the 3: NOuX—=Y (Hi1X VZ =YV Z

Lugc @5 quan he 12 mot eiip (U, F),

a) U 14 tAp «&e¢ thude tinh,

b) F 14 tdp cfic phy thude ham, oy

Ta gol F+ 14 t4p che phy thude ham duge suy d!8n ti F bding cach &p dyng .cac tien
4% ola Armstronp. '

Cho XS U, got Xt =|YEU|X—>Y & Ft]
Yi ta 06! : '
X — Y € Ft khi va chl kit Y € X,

. Tgp K S U gol 1& sidu khoa cta lwge 8 (U, F) nu K = U € Ft. Gol K 1A khéa ofia
(T, P) néu K 1 siéu hén hé nhét cha (U, F). Trong céeh djnh nghlu trén 1t nhién ta c6 cho
luge @3 (U, F) tht hao gid cling ¢6 it vhét mot khoa,

: Cho (U, F) 1a lrga 48 quan he, ta goi C (U, F) 18 tdp tht cd cac khoa ofa (U. F). Cho
F |& ham @6ny trén U ta gol C() tdp tdt cd cdc khéa ot f, A :

8. Quan hp gita khéa eda ham déng va khéa cia lwge db quan he,

Trong philu nay {rinh bay hai kél qui lién quan gitta kbhésa clia ‘hdm déng va' khos-cla
. 1ge @d quan h¢, - " Ly § R B ¥ AN
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Binh zy 1¢ ho (U, F) 14 luge @3 quen he, chiing ta xAy dgng édnh xq: f:
nhesau: ¥V X € 271 £(X) = X7, thi ta 6 : 7

1) f 14 ham déng
S CH=0CW, M
Chirng minh: Treéo tién ta chitng minh 1),
8) X* I bao dong cla X, Viy nén X & X+, tr a6 X .S £(X),
b) Mgt khac X+ = (XH)*, Viy nén £(X) = f(((X).
) Tt XE Y ta cé bao déng X+ & Y+, tire 1 £(X) C f(Y),
Vay ta ¢6 f 12 ham dong.

By gid ta chtng minh philn 2), Cho XK 14 khéa ela lwge dd quan h¢ (U, F), tr 46
K = U, vA tft nhien U C KT € U, Vay f(K) = U, ta e6 k Ja situ khoa ctlia f. Gid st K khong

phii 1a khéa tire tdn tel K'$EK va f(K') = U. Tir djnh nghla ciia f ta ¢6 Kt = U ttre K*~>U,

didu ndy méu thulln véi K 14 khéa cla (U, F).

Bay gi& gid st K 1A khoa c'un f. Tt nhidn £(K)=U. Vaiy KT = U, Tt d6 K~ U, 1
06 K 1& 80u khéa cda (U, ), Gi§ st K khona phii 12 khéa cla (U, F) {dn (gi K' khéa (U, 1),
KERvaK=>U. T a6 K*=U hay f(K') = U. Mau thulin véi K 14 khda eva f.

Binh lfj 2, Che f: 9V =2V 14 him déng. Ching ta xdy dyng luge. as qunn he¢ (U, F!
nhw sau:
F={X-rx|x &2’
Thi C() = C(U, F).

Chitng minh: 'I'vaée tién {a ctin chirg minh réng: Vx €2V th f(X) = X*. T djnh
nghia clia ham f ta ¢6 X — ((X). Vay nén f(X) & X+. Ta con phii chirng minh bao ham thire

nguge chidu X+ & f(X).

Ta ehitng minh biing qui ngp -
Vi x™ C .

) Taco X' = XC (X vif I ham déng.
b) Gi2 st ta da 6 XM S £(X). Bay gio ta chtmg minh X("+” C 1rx),
XOHD = xW § [y|z-»y€FF w2z SxM].
Mit khée tr 2 € XM suy ra
1(2) S 0x) S riecx) = 1(X).

vay U |12z S 3} & .

hidn nhien te c6 XD C 1ex). Cubi cling (o dquc xt+ = f(X). Ap dyng @&jnh 1y 1 cho két

qui trén ta thu duee

C(f) = CU, )

Qun két qua cla djnh 1y 1 va djnh 1¥ 2 ta thay trén m@l phitn ndo dé vi¢e nghitn eiru
khéa ciia luge 43 quan h¢. c6 (h* qua vige nghien ctru khén clia ham dong. Nguge lai vige
nghién ctru khéa efa ham déng (a cfing e¢6 thé nghien ctu théng qua vige nghién ctru khoa
clia lrge dd quan he,

4, Khéa clia hdm déng.

Cho U 14 tgp n phitn tir U = fan 820 ay |, £:29 = 2" 12 ham dong.

Vel mol X € 2Y ta got X = f(X) \ X -

Ta djnh vghla hai tdp P va T nbv sau

) T=V[X[XE€2¥ vk F(X) 9 X] -
BYP= U [X[X &€2Y vi ((X) o X |

B8 d¥ 1. cho {13 hdm déng X S U vi o & T

Thit 1(X \ &) = 1(X) hofie (X \a) =((X)\ : Lo
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Chitng minh: .
Ta xét hai truong hop suu
8) Néu 2. & X tht X = X\a hita nhién £(X) = £(X\n)

b) Néu a€X va n ET ta co f(X)—'X r d6 f(X)\a @ x\n. Vay i‘(f(!s)\.a)l= f(X\n)
MII khﬁ.t‘ ta cd

fX)N\a £ €1 \a) = f(X\n) & f(x>
V&y ta co: i
f(X\a) = £(X) hode F(X\n) = f(X) \u
Bd d¢ 2. Cho f 12 ham dbng, khi @6, ndu X & U thi
a) X UP
b) PC ()
Chitng minh ¢ a) Hi%n nhitn

b)Cho a € P tir ¢{nh nghla tbn tal XSU, 1) =X vha € (X \X
Hibn nhign XS T 1y @6 () S {(I). Vay: a € f(]),

Bd d@ 3. Cho f la ham déng, X & U, Néu

a € 1(X)\\ P. Thi a € X. 2
Clitng minh, Ta cb: f(X) =X UP, a € £(X) va a € P. Hidn nh[an a e X."
B) @2 4. Cho f la ham déng trén U3 X, YE U
Nén e T va £0Y) C £(X) tht »(Y \a) C ((X\ 0)

Chitng minh: Vi a €T theo bd d8 1 ta c6
L(X N\ a) = £(X) holfo f(X N\ a)=f(X) \ a
%) Neu f (X \ a) == (X) ta 06 ’
YNaZ (V) \ al (X)) \ a S f(X) = (X \a)

Vay: 1Y N\a) € £(f(X \a) = f(X\ )
b) NEu (X "\ a)e=f(X) \ a ta ¢o¢

YNa &) \aSHX)\ a=f(X\a)
Viy f(YN\e) C X\ 8)) == f(X\a)
B3 de 5. Cho f Ja ham déng KC U; Néu Sae V vh a € KNAT(K\a) thl K khong

phai 1a khée cla-f.

Chitng minh: n @K Vdy K\ aEK tr db6 ta suy ra f(K\ o) & f(K) Mt khde tir
a €fKN\") te c6 + aV(R\a) K N\a) the 1o KEHKN\) tir 46 1K) S f(E(K\a) =
;(K\ﬂr L=R{(¢]

Viy K khong phii 14 khoa cdia 1.

Pinh If 8. Cho f 1a ham @6ng (rén U, K I khéa ofia f, thi UNPC K & (UN\P) v
PNAT

|

Chitng minh: Trude Uen ta ehirng minh cho UN\P C K Gid s dl8u @6 klmnﬂ xdy ra
to 1a 13n fal o € (\P)\K Tht nhién a &P va n & K; K 10 ham déng vhy a € f(K) Ap
dyng bd 438 (a c6 o € K. didu ndy méu thulln, Vay

U \PE K
Biy gi¢ ta chitng minh cho K € (LN\P) V (PNT)
Ta s U= (UN\P)UP=(UNP VU (PAT U P\T) Gl s K & (UN\P) V (TNP) tee lh
Wntal e €ERKNAPN\T Viya €K a € P vh a&T VIK A khoéa £ nén f(K) = U = (L),
a@® T ta ap dung hd d2 4, ta cb PN = £\ o), 1 e ET e W TS U\n Vﬁl’ (m &
f(UNa) Theo b3 dd 4, PC:i(l) vilra € P ta ¢6
s € PCH(T) S F(UN\a) = f (K\a)
Tie 1a a € K NI\ By gl ta Ap dyng b3 d& § suy ra K khong ph&l 1a khoa ctia f.
Binh 1§ 4% dwge chirng minh,
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. 8. Giao céc khéa clia hdm déng,
Bd d¥ 6. Cho f 1 ham déng va a € P, thi tdn tﬁi khéﬂ K cia f md né K.

A hlmg minh: .
| a€Pthi tdn g XC U mbe €1X)\ X. ;
Gol C 18 thp hop CSU {X)VC=U va f(X)NC =¢ Hidn nbitn ta c6: USHX) V cC
XV CSU. Vay nen (XU C)=TU (r a6 ta suy a8 mx khéa K'S X U C v (8t nhion
a K. -
Binhly 4. Cho f 1a ham déng hén U. Thi giao lﬁt cd ofc khén ciia f, kY hleu I
s¢ bing
1=U\P
Chikng minh: Tt @jnh 1¢ 8 ta ¢6 U \PCE L. Theo bd d& 6 ta nhin dwge I NP = ¢
Vay nén IS UNP. Cui cing I=U \ P ,
Nhén ngdy 15-1-1986
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PESIOME

O COOTBETCTBHH MEXIY KJIOYAMH 3AMKHYTOH OYUKLHUW U
KNIOYAMU PEJALMOHHON CXEMBI

Onuolt 13 BRIKMMNX 38484 NPIE H3ydenuy pelauHoHBIX Mojesefl sBASETCs HAXO-
HMAeHHE HanBoace vhdeK CIBIME aArOpUTUNB ONpefeaeHus KJlouel 3agnHHON peasun
oHHolt exemnt, B avunon prROOTE NpuMEHSTeTCs NOHATHE 3AMKHYTHX (YHKUHH A48 HCC.
JA€IOBANHA HEKOTOPHX CBOACTD K/al0veil cxemul, Jloki3bIBaeTcss COOYBETCTBHE MeXAy
MHOKECTBAMY KAIOYEH pesioniol exeMs 1 saMrny'roll dynxuun, PopMnpyioTes Heko.
TOpEe eBONCTBA 3AMKAYTON GyHKIHN M HAKOMPD, OUHCHIBEEres GopMyJsa BaaTha Tepe-
ceyenus kaovell 3umMenyrolt GyHKILUH,




