Tep obl KHOA HOC TINH TOAN VA PIRU KHIEN TAP IU (1986), S6 3 19-27) '

SU TUONG DUONG CUA CAC BIEU MO RONG DON

PO XUAN T HO

1 - M@ PAU

Mét frong nhitng viin 4@ hi¢n nay dwge nhidu nguéi quan tAm la t&i wu héa vide xit
i chic odu hél trong co s dir ligu (CSDL) nh¥m Jam gidm bot thoi glan thye hié¢n trén miy
tinh khi xtr I nhitng efu hoi deé. : o

Alio A.V., Saglv Y., Ullman J.D,, [1,2,3] a2 s dung bidu (tablouux).d8 tél wu hos mot
16p cfic eAu hdi gdm 3 phép tinh chon, chiu vd k&t néi ty nhitn). Cde thit tye t6i wu duge
xdy dyng trén co sd cye tidu hon s6 dong etin bidu mod 1h edu hdi nhlim lopi bd duge
efic phép két néd thira, Day Id vige lam ¢d ¥ nghia do phép két neii 1a €dht nhit? trong 3 phép
tinh néu ra & tréun.

Trong |9, 10] the gidé il néu ra nhitng hgn ché clia khai niém bidu, trén co sd 46 dd
xudt dwa vho khai nidm bidu mé rong. K6t qud cho phép mé rong lop.che cdu hdi e6 Lhd sir
dyng bieu a8 t6i wu hoan. ;

D> bi tofin kidm fra sy twong duong cfia 2 biBu 1a bii todn NP - diy an, vi vy
trong [1,2] che the gid di duwa ra khai ni¢m bidu don (simple tableaux) twong trng l6p con
che cAu hdl ma trén thye t8 khong khée blét véi 16p nhitng cdu hdi xét & trén 14 bao. DPidu
¢4 ¥ nghia quan trong la thii tye A8 kidm (ra sy twong dwong efin cédc bidu don c6 @6 phire
tap v thod giun la da thive. Trong bai ndy nghién ctu sy tuong duong ofia chic bidu md réng
don va didu kién d® mot hidu md rong don e6 bidu thire quan h¢ tuwong ttng.

11 - MOT SO KHAT NIEM

Cée khtd niém co bAn vh cho thudt ngtr v8 CSDL quan h¢ c6 thd xem chi Liél trong [10].
& ddy ehi nhtte lal vai khai nigm sd dung cho cie phiin sau.

Trén ¢o s& dgl sé quan h§, cdu.hdi clia pgudi sit dyng co thd mo i dudi dang bidu
thire quan h¢ véi nhitng phép tinh chon, chifu, k&t ndl..

Néu A la thude tinh efla qnan h¢ r, e c dom (A), phép chon O’Aee(r) duge djnh
nghia [10] :
AR jpernial €€}
r1, ra & 2 quan hé c6 liege dd twong &ng Ry vd Ra. Phép k&t né&l ty nhién cliary, va ra, ki higu

ld riwrg:
riwraz=|) ¥ (W% 1a mot bd cla quan hp e6 luge dd By U Ry) A

(T 0 € r1) A@0a &rg): 0 [Ri] = [Ri), 82 [Ra] = 1 [Ral) |.
Bidu m& rong @ la_ mot ma trgn 2 chidu ¢é 86 cot biing 86 thufe tinh cfia quan h¢ vi
try theo trit ty cd dinh. %gbm hang dau tién goi Id gidn lwege, ki hifu wo v chce hiing wi.
W2iieey Wm. @ la 18p ctic ki higu xufit hién trong bidu,

tp={ai.bj.ék.é?.ul :
'trong @6 ay li chc blén phan bigt, by ~ chc bién khéng phin bigt; g. Gr i hi¢u tdp nhirng
glé trj € thuge midn xe dinh cda ohe thude tink, € dwye goi 1a ki hitu t4p nhitng gia tri
phan bigt. €* @uoc goi la ki hi¢u khéng phan bigt. Trén mdi_cft elia bidu @ chi xudt hidn
nhi%u nhét mét bién phan bidt a) hodlo mot ki hi¢u phén biét €.
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Mot dinh gid p a6l vl @ 1a phép thé& mdl ki higu trong ¢ mot gid tr| twong tng va

thda min céo diéu kién @ N N
) Néu € 1a ki hiéu 11p gia trj € thi p(6) = . Trong trwdng hop € = ¢ thi p (C)=¢
b) VoI wm viva,..va 1a 1 Ling clia @ th -
P (w) = p (vi) P (vad. p (vy)

Néu I'Ia mot thd hign clia quan h¢ vi try, khi d6 gla trj ofia bidu © & the hign I duge x40

dinh nhu sau: o
@) = [p(wo)| p 1a mot dinh git: p (w) € 1, § = f,m |
wo = gliin lege, wy = che dong clia @,

Trong [9,10] a8 néu qul te xdy dyng bidu m& rong @ cho mot hidu thire quan h¢ thu hep B
Ap dyng quy te do, ching ta c6 thd xdy dyng cho mdl bi2u thitc quan h$ thu hep E mot
bitu m& rong twong @ng,

VI(E) = (1),
VITE) — gl4 tr] elia bidu thée E vl thd hién I cda quan hé va try [1,2].

Hal bldu m& rong @y va @2 1a twong dwong (B & Gy), nbu vél 14t ch thd hign oda -

quan hé¢ vii try e i
@ (1) = @y (D) : ‘
@ va @ 14 hai bidu mé rong. 0 12 dnh xq bao ham nfu anh xg chc hing clia @y viho ohe
hang ofia @3 thda nhitng didu kign sau: '

~ Néu w, 1a gidn lurge clia ©@; thi 0 (wo) 1a glin lrge ofia @u. 0 4nh xg bién phan

bi¢t sang bién phan bigt, € sang €,
é, c e

— 0 dnh xq ki higu né"‘ sang é; holte é’:- é - €. Néu trong cft Ax trén 2 hang

va ] ofla @i ¢6 cdng €% thi trén hang 0(1) va O()) clia By 6 cﬁnlg ki hidu.

— Néu trong ot Ak trén 2 hang 1 va | ciia @ ¢6 cing mét bién khong phan bige th
trong oft Ak ofia 0() va 6(}) o5 odng mot ki higu. Ki higu nay 6 th¥ 1a bi6u phan bigt, bl
khong phan bigt, € hotjo €%, :

@i va Ga 6 cing lwge @3 quan he dfch. Pl2u kitn clin va @b ad @ = @; 14 On tal 4nh:
bao ham tir @1 vio %z va tr @1 vao @y [, 10].

111 - BIRU MO RONG BON, SU TUONG BUONG CUA CAC BIEU MO RONG PON

Bidu m& rng don la bidu ma ndu frong mol cot ¢6 bién khong phan bigt (b) lip hole
ki higu tdp chc gia tr} khong phan bigt (E¥) 1gp thi khong ¢6 ki higu khac 1gp trong cht dd
Lop bidu don la kh& rong, do dé trong thye t& ching ta thudng it giip bidu thtre quan h¢
twong tng vél bidu 14 khéng don.
x vd w 1 hai hang. N6l x phit w néu cic @idu kign sau ddy thda:

- X VA w c6 ciung s6 cit, e

~ Néu w 06 blén ai (hoffe ki higu €) trong mét ¢t thl x oling c6 bién ar (hoe
trong cft do. 3

~ Néu w ¢6 ki higu €* trong mot cot thi x c6 ki hitu

—~

é ho¥e @Tlrong et tuong tmg: € C €,
S 1 tap ehe hang eta %.x phit S nfu x phd ting hang trong S.
T kbéai niém phtt vd dnh xq bao hini, ohting la ¢c6 nhin xét: Néu @i va @3 12 hal bidu mé
rdng don cé gidn luge ddng nhit (chl khde bigt bling sy ddI tén céoe bidn phan biét hofe k
hidu tdp che gla trj phdn bi§t) va khéng e6 bidn khong phan bigt hofe ki hiu tdp cho gla
tr} khong phin blet 14p, khi @6 @=G; ndu va chf néu mdl hang ofa @ phit mot hang oda
@3 va mél hing etia @ phtt mot hang ciia @1,

@ 1o bldu md roug don, S—tdp cho hang, w—mot hang ofia bidu @. Buo dong cfia
tAp S 481 voi w, ki higu CLw(S) 14 t4p t6] thidu hing chika S thdéa nhitng digu ki¢n sau
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Néu xi € CLw(S) va x 1o mot hang ndo 46 clia @ vA x1, xp cé cdng bién khong phan bigt
trong mot cot ndo do nhung trong c¢pt &y w ¢6 ki hi¢u khae hofie =1 vA xg ¢o6 elng ki higu

: jﬁhbhg phan bigt @* con w b g?' hay €, voi G C € vi €y o= Cihi'xg € CLW(S).

Khail niém bao déng duge dua vio véi myc dich tim tdp odc hang clia bidu ‘5 céd khé:
niing édnh'xq vio w. Ta ¢6 djnh 1f sau: ; ‘

inh If 1, o
@ Ia bidu mé& rong don, CLw(S)=bao déng ofia t4p hiing S d81 vol w. Anh xg 0 drgc
xfio dinh nhw sau: :

o = W néu x € CLw(S)

x, v&l cde hang con lal.
Khi @6 0 12 4nh xg bao ham t& @ vao @ néu vd ehi nbu w phti CLw(S).

Chieng minh:

Néu: Gld thiét w phi CLw(S), Cin chitng minh réng 6 (x) 14 4nh xq bao bam. Ching minh
theo phwong phdp phdn chitng. Gi& thiét 0 khong phdi 14 4nh xg bao ham, c¢6 nghia tdn tgi
2 hing y vd z clia @ 06 ciung ki hitu d trong cdt B (d c6 th& 1a bién khéng. phan bi¢t hoje
ki higu é“) vir ¢6 nhitng ki higu khac higt trén cdc ham O(y) va 6(z) twong &ng trong B. Xét
efic trudmg hop saut :
a) C& y v # khong thuge CLw(S). Khi d6 O(y)=y, 0(z)=2z, Pldu gid thit mau thulin &
trén khong thd xdy ra,
" b) y € CLw(S) va z % CLw(S) hoife ngugo lgi. "
‘RO rang d khéng (hd 14 bién khéng phan bi¢t hoge ki higu e, That vay ¢
~ Néu y]B] =z2[B] =b, w[B] =d"== Db, Do y € CLw(8) suy ra z € CLw(S) din
dén mAu thufin vol gld thist.

~Néu y([B] = z[B] = é-"'. Do w phi CLw(S) va y € CLw(S) suy ra w[B] = é; hote

w[B] = é.: 1 6, C €, €= C, Theo quy tde xoy dyng CLw(S) suy ra € CLw(), tral voi
git thiét

Nhu vdy d chlco thdla bin phan bi¢t () hofie ki hitu tdp ede gia tr} phan bigt (€), Suy
ruz|B]l =y[B] =w [B].

o) = CAy va z ddu thupe CLw (S), Khi a6 0(y) =0(z) =w,

Trong trwéng hep ndy khong thd cé gid thi6t mau thufin, 0 14 Anh xg bao ham.
Chi néu: Pitu cdn chitng minh dwge suy ra trye ti€p tv d&jnh nghia clia Anh xq¢ bao ham
va quan h¢ phi
Binh If dit duge ching minh,

w — chudi 1a mét dity che hang z1, 23,.. 2k k 2> | sao cho Vi, 1<1<k, néu z1 v&
zi+1 €6 cing bidn khong phan bigt trong mét oot thi w c6 ki hi¢u khéc bigt trong cor do;
néu 21 v 211 c6 cing ki higu €™ thi w c6 ki higu Ef hotie & € €C, 6+ C,

Theo dijnh nghia clia bao déong zx € CLw (S) néu vi ohi néu 18n tel w—chudi z1, za..,,
2y mh 21 €8,

dink 1y 2. : .
A v B 1a 2 oft clia bldu n& roug don G vol che blén khong phan bift 1gp hote €* Iyp
irén 1Qp cho hdng Sy va Sa tuong tng. Gid thidt x pL@ CLx (S1), 0 1a 4nh xq bao ham 1t
CLx (S1) vao x vi &nh xg cdo hing khae vao chinh né, @' 1a bidu nhin dwge tt @ sau khi
logl b3 che hang CLx (S = {x]. Sg=Sa = (CLx (81) = {x]). Khi d6 néu S e6 s6 hang > 2 va
rong @’ w pht CLw (S3) tht trong @ w phti CL.w (S2),

Jikng minh:

1. Xét truong hop x & CLw (Ss). Cin chiing minh néu tdn (gl w—chudl trong CLw (Sa) (hi
w=chudl do cling trong CLw (Ss), Suy ra nfu w pbil CLw (Sg) trong @' thi w cllng pht
CLw (S2) trong ‘@, Vige chttng minh duge tién hanh quy ngp theo @¢ ddi viia w — chubi
rong G tir s t6l y, z € Sa, :
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Bude cvr ot B dai cia w~ohudl bling 1. Do y va 2 ¢é etng b hode & trong cht A nid 6

nén y € Sz, ;
Gl& thit nguge1gl y & Sy suy ra y € CLw (S1). Do Ss ¢6 it nhét 2 hing nén ta c6 thd gla
thist 2 &€ (S35 ~ {x}) vi vhy z % Clx (81). Khl A6 x phdi cé clng bién khong phén bigt

(b) hoge ki higu €* trong et A nhw trén hang y vd z, vi néu khéng z € CLx (S,
Nhi vy x €S, vk x € 8j din to1 mhu thuln véi gid thit x& CLw (Ss). Do @6
Yy € 83 vay € CLw (Ss). : , et
Buéde quy nap ¢ P
GI& thi€l diBu cdn chikng minh d& ddng vol treong hop w=chudi ¢6 d dai k—1, Chin
minh cling dting vél k. GiA sk w—chudi c6 deng z = z1. #3.... Zk—t, Zk = y trong
va theo gld thist quy ngp thl zk-1 € CLw (S3) trong @' Do x & CLw (S3) mén
x [A] =2k [A] vi trong truéng hep nywee lpi x € CLw (Sg).
y & CLx (S, Thit vQy, nbu y &€ CLx (S1) thi do y [A] = zk—1 [A] v& x phii y nén
zk-t € CLx (S1). Diin d6n tral_voi gld (hi quy ngp 1A zx—1 € CLx (S3). Suy ra
Yy € CLw (S3) va y 1A mot hang ctia @', ' 47 : '
2. Xét tredng hop x € CLw (Sg) trong @', 0; 14 anh xa bao ham trong @' ; 031.CLw (S3) > w
vih By dnh xq cic hang cdn Igi cha @' vho chinh né, Khi £y 0201 &nh xg CLw (Sy) vio w
Thit viy
~ Néu y € CLw (S2) vA y & CLx (S, khi @6 0y: y—+x v O3: x = w,
~ N6u y € CLw (Sp) v y & CLx (S1) thi tdn tel w — chubl ¢6 dang z1, 23,0, 2y =y
trong CLw (S). Twong ty nhw trén biing phwong phdp quy ngp ching ta chitng minh
dwge y € CLw (Sy) trong . :

Ta dd chtrng minh dwgo 020; CLw (S2) —w vA w phit CLw (S2) trong @.

St dyng @nh If trén c6_thd gidm s6 hang cfia bidu mé rong don theo quy téc sau:

Vi m3l hang i, j ca @ (i = ), x4 djnh ¢6 tdn lqi hay khéng bao ddéng CLI ())_bj i phi.
Tnong tru'b'n%hqp dn tol CLL(J) nhu viy, ¢6 thd logl bd ehc hang ela CLi () ty @. K6t qud
nhin duge 6’ twong dwong véi . Bling cheh a6 68 dwa bidu m& rong don vd dgng rt gon.
Thil tye COVERS ¢6 chite niing kidm tra hang i eé6 phl j khéng? '

Procedure COVERS (i, §, result) /™1 a6 phti j? */
Jor each eolumn A do

If row j has distinguished variable of distingulshed symbol In ¢olumn A, and row
has a different symbo in column A then golo (2) else

If row j has nondistinguished symbol €® in column A, and row 1| has no symbol

a or 'éf’: e|§_e!fhen

(2) relurn result < false

return result <= true

and COVERS

Néu bidu G co6 r hang, ¢ et vi cde tAp gid tri €\ dugo sip ¢6 Iywe lugng lon nhit 13 a
tht thé tye COVERS c¢6 €6 phite tap O (ce + n®logn).

Thit tye CLOSE e6 chire niing tim bao d6ng CLi()) ma bj hang i plii. CLOSE c6 o
phite tap 0 (*c + n®logn).

Procedure CLOSE (I §, NLi(j), result 1)

kg <= § :
(3) COVERS (i, ki, result)
(9 If resull = ctrue» then
begin

({) add row ki to CLi(j)
for each ecolumn A do
for cach row k do
for cach row 1 in CLi (j) do
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{5) If (row k and 1 have the same nondistinguished -
variable in A and row i hag another symbol in A)
or. (row k and 1 have the same nondist = symbol

in A and row | has CJ; or éf,_ @1 a € i @1 == €) ihien

begin
(6 ki = k3 goto (2)
end o
end ‘
return resull 1 =~ result
end CLOSE

* ''hit tye REDUCE ¢6 chirg ndng gidm ede hing el bigu @ néu didu do cho phép, REODUCE
6 d6 phire typ 0 (rte + r’nlogn), '
Procedure REDUCE (@)
for each row i of @ do
for each row § == i of @ do
begin
CLOSE(, §, CL1(}), result1)
If resultl = «true» then
remove the rows in GLi () from @
end
end REDUCE

DE ding ehieng minh djnh 1i sau day
Dinh 1 3. @ va @3 14 2 bidu m& roug don, A 1a edt vol ki higu d lgp (d «6 Lhe Ia

bién b hofie ki hitu €% trong tdp hang Siciia @i, Trong % khdng ¢6 hang w ndo phii CLw
(S1). Khi @6: — Néu Gy mm @3 va d 1a @¥ i trong odt A twong trng clin @y cling co 'é:’ Mp:

€ = €. Do @6 c6 thd dbng nhit G véi €1, ‘

- Néu @y =a @3 viv d 18 bl&n khéng phia bigt b thi trong cot A ctia @, eling 6 hién
Ihong phan bigt by ip. Khi d6 c6 thd thay thé b va by trong @1, @2 bling ki hitu €* mol &
€ = dom (A). St dyng djnh 1 trén chm&g la cé th® xay dwng thd ige TENT d&
ki@m tra s twong dwong ctia 2 bidu don ‘61 vi @i, Tht tye TEST ¢6 d§ phie lap
olrte + rn?lodn),

Procedure TEST (G, ©3)

begln ,

(1) REDUCE (@)

(2) REDUCE (@2); ;

(8) for each column A of % In which u repeated nondlsting.

variable by (or nondlstinguished symbol g:) do

begln
(4) if the column A In @; has no repeated nondistinguished

verisble (or mondisting—symbol ei 2 G = Cy) Lhen

)  return false; / @ Gy 5k @y o/
(6) let ba (or ef) De tho repeated nondisting — variable (or repeated nondisting =

symbol) in column A of @3
(7 meke by and by (or € ? and @:) be the same new symbol

€; label rows in which has repeated b or e
. end
(8) If every labeled row of %y is covered by a labeled row
~ of @ and vice versa Lhen
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(0 ff‘ every nolabeled row of @y is covered by a nolabeled
row of @3 and vice versa Lhen
(10) return truc; / w @, == Gy %
«n return false ;% G 5= Gy /
~ end TEST

IV - LOP CAC BIRU MO KONG DON O BIEU THUC QUAN HE TUONG UNG

4 1, M0t 86 khhi nigm v@ situ db thj
Gid (8t X = { Xte X3,y Xn | 10p hitn hgn va 8 = (B | 1 € &) 1a ho chc tdp con clia X
. thdn nhitng &ldu kig¢n au ! :
1L E o $ €
2, V Ei=X
1€ 7 :
Khi @6 cfip H = (X, &) duye gof 14 siéu dd thj, X 1d 14p cde dinh, Ei1a cqnh otin siéu dd thj,

Gla thi&t A S X ea=[EINA|EIEB; EINA o= ¢, Khi @6 Ha = (A, €A) dugo
gol 14 siéu @d thj con cda . : - :

Cho situ @3 thj H = (X,€) ;s va t 14 2 dinh, Pudng di tir s (ol b1y dily cée cung
Et,..., Ex thda nhirng didu ki¢n sau: '

1,8 € Ey

2. | € Ek

SENEn+61<1<k

Khi c6 dwdng di t @inh s &1 dinh t cha siéu 43 thi I, ta ndl rdng 2 dinh s va t 1d
lién thong, Twong ty, ta noi 2 cung Ei vd Ek la lién thong,

M €X, M1a typ dinh 1ién thong cla sléu @d thj nfu VestaEMtEMcod duong
ai tr s Lai L.

Thanh philn lién thong clia siéu dd thl H 14 t§p dinh (holle cung) lién théng 16n nhdt
GIa sl Ha 12 sléu @9 thj con ciia H. Ha dwge gol 1a sidu dd thj eon lién théng khong - tim
thuwdng nbu cde dinh ofia n6 la lién thong va &6 dinh otia sléu dd thj con > 1.

4.2, Lép ehe bidu my rong don cé bidu thée quan h§ twong ¥ng. Khonyg phii bAt ky
myt biZu dun ndo cling c6 bidu thire quan h¢ twony tng. Pidu kidn a8 16p bldu m& rong don
¢6 bidu thire quan h¢ twong &ng dwge thd hién qua dinh Ii dudl day:

- Dijnh I 8, @ 1A bidu md rong don vol luge @d R.Ge (W, 8 la siéu dd thj gAn nhlin

d-roe xdy dyng theo quy ldc sau: W = tdp dinh, W = [wi|W| hang clia @, 1= I—,T] 8 =
tdp canh, € = {ExlEx CcCw l lix 14 cgnh duwge gan nhan X, EX = [u. Viey W l. Troag do
U, Vs o W, X — cfic hang cla @; Ja € Rt ula]l = v[A] = .. =w[A] =D (hoge é" va
x[A] = a hoiic ET Khi @6 bidu @ 14 {wong (tng vél mot bidu thire quan h¢ SPJ, nfu va chi
ndu khong ton tgi siéu dd thj con H lién Lhong khong tam thrdng clia G ma cd cqnh dugo
gin nhiin bdi cdc nat trong H.

Chitng minh : Chi nfu: Git (hi€t @ 1o bitu m& rong don tuong @ng véi mol bidu
thiro quan h¢ SPJ. Cin chiérng minh khong tdn tgi situ dd thj con H lién thong khéng tdm

thueang. Chirng minh blng phuong phép phén chirng.
GI thi€t 3 H vé! che tinh chdt k& trén va 3 bldu the quan he E: @g = @. Xty

dyng cay bidu difn E theo cdo quy thc sau: — Ding nhirng quy tde bién ddl d& gop diy
phép chon nhim thye higa ching mdt 1an vi diy xubng phin la |6, 7]
o G O'Fn(ﬂ)...) =0 A A F,(
Fi c6 deng A1 € €, € C dom(A)
Oy Am EN =%y Am (or(E))

O 1(Eq # BEg) = (¢r(Ep) # Ez nfu nhirng thube tinh trong F 1A cdc thude tinh cla Ei.
or(E1* Eg) = UF1(E‘>* Mg (E2) néu F = F; /\ Fa va F1 chia nhitng thuge tinh Ey T2 chia

thufc tinh Ea.
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— M&i dinh cfia sléu @d thi twong tGng vél :mot_cay con co sd. MBi chy con co sb

chtra mot 14 twong @ng vol luge @d quan hé R, CAy con co 8&—hitu difn ciia bidu thite con

.06 dang 1dng quat

FIXI(UFII A Fin . (R))

e

X1 gdm nhitng thuge tinh (wong tng vél odc cOt trén hang | efia bidu @ c6 ki higu lip, blén’

ax hotic ki higu &

Trong cdy bidu difn bidu thite E. gol z 14 ntit cha thip nhiit cla che chy con eo 8& tuong
tng véi nhitng nat cla si¢u d3 thj con H. GIA thiél.y1. y2. « Yk — che con_tryc tiép olia Z.
T1, T2, v.s Tk = nhitng cAy con cé gfic 1% y1. Y2y «oy Yk Theo edch chon z J Ty va Ty chira
edc cAy con co sy twong tng véi che dinhu, v thude H: u, v thuge ocung E, c6 nhin w.

Pidu d6 c6_nghia A E€R, u[a] = v[A] = b hoe u[A] = v[A]= €* v phép chibu db tgo

ra b hoe €* phil niim trén z (theo céch chon z). Mt khéo, w € H nén trong cAy bidu diln
biduthtre E cly con co 8¥ twong tng vél wcling nfim trong Tk ndo d6sau z Vivdy chy con d6

cting chju the ddng clia phép chibu trén. Nhung theo ‘gla thiét w[A] = a hoje wlAl - é’dﬁn
tél maAu thuln, ‘ .

N#u: Gii thiét khong ton tal siéu dd thj con litn thong khong tim (hwérng H vol eée
tinh ehft k& trén. khi d6 tdn tgi bidu thire quan h¢ E trong tng vol G: %g = @, Trutce hét
ta m6 A thit tye @3 xAy dyng bidu thére quan h¢ E. Sau d6 chirng minh @r=%. Thit tye gdm

2 phiin: .
Phin 1: Xdy dyng va thao the véi sidu dd thi G@ (

Phiin 9: Trén co s& két qud cia phin 1 tién hanh xdy dyng bieu thire quan hé
teong tng. .

Thit tye duwge tién hanh 4¢ quy.
~ XAy dyng sléu @d thj G twong tng vél G theo quy the AR néu ra & trén.

- it st 60, P, 6{, k> 2 1 cho situ @ thi con lien thong cla Geg: Nhing
siéu @3 thj con ndy @8u thda didu ki¢n cla dinh 1. cggl)' %(21)""' %S) 14 oo bidu con ctia @

twong tng véi nhitng A8 thi con lén thong Gcln..... chi). Gidm luge clia %Ei) duge xde dinh

theo quy thc sou: V&l mdi et Ak néu trong bidu (5?) d hang w: wlA] = ax thi trén gién

lrge 6 bitn phan bigt ax; nbu w(A] =0 thi trén gidn lege c6 ki higu 8~ Trong chc Lrudng
hop con lgi, trén gidn lwge déu tring.

= T %gn xdy dyng %}“) 'béng chch @81 bién khong phan bigt b (hofe ki higu £y

thanh bién phan bi¢t a (holic ki higu €) néu né ddng thol xudt hign trong cft A clia mol.@l({”

¢ : - AR
khée. Trén gidn luge cla ‘5]( ), duwge ghi thém bi€n phan bigt a holc € trong cft A tuong
tng. Do @ 1a bitu m& réng don nén @idu d6 chi xdy ra trén mdl ¢pt vol nbidu nbt 14 mot
ki hitu md & cOt @6 khong chira a hofie €' (theo cach x*y dyng Gg ).

R& rang la cac bidu con @f”,....@f} cling la bidu mé rong don vi G(@;m) la nhirng

eidu dd thj con tuong wng.
Qua trinh trén s& duwge litp véi cée @"m ma ¢6 88 hing > 1. K&t qud s nhin duge

ehc hidu con @gk) chl gdm mot hang,

ef



Phiin 7 gdm nhirng thi tyc @d xAy dyng bidu thie guan h¢ =E(L

don '%'(k). .

Budoe co s 1a thd tye dB bién adf bldu don ‘EJ ¢6 , mdt hang, Thii h.ro lam vige

theo quy tdes

~ Duyét térng cft clia bidu theo hang. NEu trong et Ay ndo d6 xuft hlen ki higu 4
hoie é | thi thiét 1ap phép chpn Al G ER): R = luge 43 quan h¢ vD try. K€t qud nhin
auge bi&q thire chon c6 dong: o'm A A Fg(RJ :

(k) (k) :
; By” = ™ g Ay ®
(k)

¢6 ki higu khée « L) ».
Theo quy tée xdy dyng trén, d8 dAng chirng minh s QSE“‘) %(k) | :
Gid thi6l & bude ther (n—1) ching ta cé sidn ad thi G@ gdm.k thanh phiin litn thong

Gc@- vy Gy va Al xdy dyog duge cic bidu thée quan ho El pieny Ek trong tbGng vél
k '

%iu 1"y %

Kkt
Khi a6 bidu thte quan h¢ E tuong frng vol f?a'

B o= ITx (# E)

X 14 thp thude tinh tuong ¢ng vo6l cde eft trong CE ed ki higu khée «LJ» trén glin
lugo cia %. RO rang @k = @,

Téac g:i. xin chdn thanh cim'on sy gitp d& va nhitng ¥ kién gép ¥, trao ddi ciia ddng chi
Ph¢ ti€n s1 Lé Tifn Vwong.

Ngdy nhan bt 1.8-1986
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