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A split tournament is a digraph graph D = (¥, 4) with a partition
V =IuU K such that D/K] is a tournament, D/K] have no arc and for
every two vertices u € /,v € K exactly one of the arcs (,v) and (v,u)

is in 4. We will denote such a digraph by D =ST(/ UK, A). The

problem of studying the existence of disjoint cycles of different lengths
in directed graphs was started in 1983 by C. Thomassen, and has so far
yielded many profound and interesting results. In this paper, we will
continue to study the existence of disjoint cycles of different lengths in
new graphs, that is strong split tournaments with minimum out-degree
3. We prove some necessary conditions for such a class of split
tournaments to have no disjoint cycles of different lengths. The main
results in this paper are important initial contributions to finding a
characterization for the class of strong split tournaments with minimum
out-degree 3, have no disjoint cycles of different lengths.
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TU KHOA

D4 thi giai dau

D4 thi giai dau tach cuc

Chu trinh roi nhau

Do thi lién thong manh

Chu trinh ¢6 d6 dai khac nhau

Db thi giai ddu tach cyc la dd thi c6 hudng D = (V, 4) véi phan hoach
¥ =1 UK sao cho D/K] 1a @6 thi giai d4u, D/I] khong c6 cung thude 4
va voi moi cdp dinh uel,ve K cod ding mot trong cac cung (u,v) va
(vu) thuéc 4. Ta ky hidu dd thi giai ddu tich cwuc nay la
D=ST(IUK,A)- Vian d& nghién ctru sy ton tai cac chu trinh roi nhau
voi d6 dai khac nhau trong cac dd thi co hudng duge bt ddu nghién
clru tir nam 1983 boi C. Thomassen, cho dén nay da thu dugc nhiéu két
qua sau sac va thil vi. Trong bai bio nay, chung t6i s& tiép tuc nghién
clru sy ton tai cac chu trinh roi nhau véi d6 dai khac nhau trong cac do
thi méi, d6 1a 16p dd thi giai ddu tach cuc lién théng manh véi bac ra
nho nhét bang 3. Ching t6i chimg minh dwgc mét s6 diéu kién can dé
16p d6 thi giai ddu tach cuc nay khéng cé cac chu trinh rdi nhau véi d6
dai khac nhau. C4c két qua chinh trong bai bao nay 1a nhiing dong gop
bude dau, quan trong trong viée tim ra mot dic trung cho 16p db thi giai
d4u tach cuc lién thong manh véi bac ra nho nhét bang 3, khong c6 cac
chu trinh ro1 nhau vdi d6 dai khac nhau.
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1. Giéi thiéu

Do thi ¢o hudng 1a mot cong cu manh meé trong toan hoc va khoa hoc may tinh, dugc s dung
dé mo6 hinh héa va giai quyet nhiéu van dé thyc té, chang han nhu xay dung cac cau tric dir liéu,
tim kiém duong di, sdp xEp td po, phan tich mang xa hoi, xay dyng cac cong cy tim kiém, va
nhiéu linh vuc khéc.

Trong bai bao nay, cac do thi c6 hudng dugc xem xét 1a do thi ¢6 so dinh hitu han, khong cé
khuy€n, khong c6 canh bi va khong c6 chu trinh v6i do dai bang 2. Gid st D =(V,4) la mot do
thi c6 huéng véi V 1a tdp dinh va A1a tdp cung. Binh veV goi 1a ling giéng ra (twong Gng,
lang giéng vao) cia dinh u €V n€u (u,v) € A (twong Gng, (v,u)e 4). Ching ta ky hi¢u tap tat

ca cac lang giéng ra (twong tng, lang giéng vao) cua u 1a Nj(u) hodc N*(u) (twong tmg, Nj(u)
hoac N (u)), ‘N;; (u)‘ (twong ung, ‘N[) (u)‘) g0i 1a bdc ra (twong Ung, bdc vao) cua u va duge
ky hiéu 1a d;,(u) hodc d*(u) (twong ung, d,(u) hodc d (u)), min{dg () |ue V} (tuwong ng,

min{d[) W) |ue V}) goi 13 bdc ra nhé nhat (twong tng, bdc vao nhé nhat) cia D. Néu W V'
thi d6 thi con ctia D cam sinh béi tap W dugc ky hiéu 1a D[W]. B thi c6 huéng D = (V,4)goila
lién thong manh néu voi moi cap dinh phan biét u,veV déu ton tai duong di tir u dénvva duong
di tir v dén u. Ngoai ra, cac khai niém khac vé do thi co hudng dugce trinh bay day dua trong [1].

bo thi c6 hudng D :(V,A) goi 1a do thi gidi dau néu véi moi cap dinh phan biét u,veV déu
ton tai cung uv hodc cung vu thudc 4. Db thi c6 huéng D = (V,A) goi la do thi gidi ddu tach cuc
néu ton tai phan hoach ¥ =7 UK sao cho d6 thi D[K] la dd thi giai ddu, D[7] khong ¢ cung
thudc A va voi moi cip dinh u e I,ve K du ton tai cung (1,v) hodc cung (v,u) thudc 4. Chung ta
ky hiéu dd thi giai dau tach cyc 1a p=ST(1 UK, 4).

Céac nha nghién ctru da quan tam dén céac diéu kién dé ton tai cac chu trinh roi nhau trong dd thi
¢6 huodng tur 1au. Nam 1983, Thomassen [2] da chimg minh dugc rang moi d0 thi c6 hudng voi bac
ra nhd nhat it nhat bang 3 déu chua hai chu trinh roi nhau. Tuy nhién, két qua nay chua xac dinh
dugc d6 dai cua cac chu trinh roi nhau d6 c6 khac nhau hay khong. Ti€p theo, ndm 2012, Henning
va Yeo [3] da dua ra mét gid thuyét rang moi do thi co hudng véi bac ra nho nhat it nhat bang 4 déu
chira hai chu trinh roi nhau c¢6 d¢ dai khac nhau. Gia thuy€t nay da dugce chirng minh vao nam 2014
boi Lichiardopol [4]. Nhu vay, véi do thi co hudng vdi bac ra nho nhat bang 3 thi ton tai cac chu
trinh ro1 nhau nhung d¢ dai cac chu trinh nay c6 thé bang nhau hoac khéc nhau. Hinh 1 (do thi D;

14 do thi co tap dinh 1/ (D2 ) = {v,.v,.....v,} VA tdp canh 4(D?)={(,.v)|(j - i) (mod7) € {1,2,4}}) 1a

mot vi du minh hoa cho dd thi c6 hudng véi bac nho nhét bé“mg 3 nhung khong ton tai cac chu
trinh roi nhau véi do dai khac nhau. Trong nhitng nam gan déy, nhiéu nha nghién ctru di quan
tam dén céac didu kién dam bao sy ton tai cua cac chu trinh r&i nhau c6 d6 dai khac nhau trong 66
thi c6 huéng, dién hinh 1a cac két qua cho 16p d6 thi gidi déu va do thi giai déu hai phan [5], 1

o thi giai dau k phan [6], 16p do thi giai ddu bo phan [7], (va cac tai lidu tham khdo trong do)
Mot s6 kién thirc quan trong vé 16p. dd thi giai dau duogc trinh bay trong [8].

Trong bai bao nay, chung t6i tiép tuc nghién ctru sy ton tai cac chu trinh roi nhau véi d6 dai
khac nhau cho 16p d6 thi giai dau tach cuc. Céc két qua dat duoc trong bai bao nay 1a chimg minh
duoc mot sd diéu kién can dé db thi giai d4u tach cuc lién thong manh, c6 béc ra nho nhét béing 3,
nhung khong c6 cac chu trinh roi nhau voi d§ dai khac nhau.
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Hinh 1. D6 thi D’

2. Phuwong phap nghién ciru

Bit dau tir day, ching ta luon gia thiét ring D= ST (I UK, A) 1a dd thi giai déu tach cyc lién
thong manh véi bac ra nho nhét bang 3, khong c6 cac chu trinh roi nhau v6i do dai khac nhau. Vi
D ¢b bac ra nhé nhat bang 3 nén theo C. Thomassen [2], D c6 hai chu trinh rdi nhau 4° va A4'
chic chan c6 cung d6 dai > 3. Gia st véi j €{0,1}, dat

A4’ =(a],q},....al ,,a]),
Vi=r\(r(a)or(4)).

Trong céc chimg minh dudi déy ta ludn gia sit j{0,1} va j+1 dugc x4c dinh theo modulo
2. Trude hét chung ta xac dinh gia tri cua .

B6 dé 1. P§ dai cdc chu trinh A° va A' la t =3 va A’ chita nhiéu nhdt mot dinh thujc I.

Chimg minh. Gid sit 1> 4. Trudc hét ta gid str a] va o clng thuge K. Néu (af,af ) 4 thi
(a({ ,a,....al | ,aj ) va A" 1a hai chu trinh roi nhau v6i d6 dai khac nhau, mau thuin. Néu
(a'zj .aj ) € 4 thi (a-oi ,al ,a),a ) va A’*" 1a hai chu trinh r&i nhau véi @6 dai khac nhau, mau thuan.
Do vay a] va aj khong thé cing thudc K, khong mat tinh tong quét ta gia sir a € I . Tir d6 suy ra
a,al, e K. Néu (alj,a[j_l)eA (twong Ung, (a,j_l,alj)eA) thi (a({,a{,a{;l,a({) (twong ung,
(a/1,a{,...al,)) va 47" 1a hai chu trinh rdi nhau v6i d9 dai khéc nhau, mau thudn. Vy, ¢ =3.

Vi 4’ c6 dung ba dinh nén dé dang thdy 4’ s& c6 nhiéu nhat mét dinh thudc tap /. u!
Tir B6 dé 1, tir nay tré vé sau ching ta chi xét cic chu trinh 4° va 4' véi do dai ¢ =3. Tiép
theo ta s& chimg minh V' = ¢.
B6dé2 V' =¢.
Ching minh. Gia stt V' = ¢ . Khi d6 d6 thi D chi c6 dang 6 dinh, do do ta co
18< ' d*(v)=|4(D)|<C; =15,
VEV(D)

didunay lavo ly. Vay, V' #¢. o
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Bé & 3. Gia sir P=(v,,v,,..,v,) la mot duong di trong D[V']. Khi d6, néu v, cé ling
giéng ra trong V(P) thi >3 va v, la ldng giéng ra duy nhat ciia v, trong V(P). Tuong tu,
néu v, ¢ lang giéng vao thi 1>3 va vy la ldng giéng vao duy nhat ciia v, trong V(P).

Chimg minh. Gia st v, 6 mot lang giéng ra v, € V(P) véi i=1-2 thi C=(v,,v 1,00V}, V;)
1a mot chu trinh ¢6 d6 dai khéc 3 trong D[V‘] .Khi d6, C va 4’ 1a hai chu trinh rdi nhau ¢6 do
dai khac nhau trong D, diéu nay la mau thuan. Vay />3 va v,_, lalang giéng ra duy nhét cta v,
trong ¥ (P). Tuong tu nhu vay, ching ta c6 thé chimg minh dugc néu v, c6 lang giéng vao thi
>3 va v;1a lang giéng vao duy nhat cua v, trong V(P). o

Bb & 4. Gid sir P=(v,,v,,...,v,) la mpt duong di trong D[V‘]. Khi dé

(i) Néu v, ¢6 mot lang giéng vao trong V(Aj ) thi v, co nhiéu nhat mot lang giéng ra trong
v(4')veijefo),

(i) Néu v, ¢6 hai lang giéng vao trong V(Aj) thi v, khéng co lang giéng ra ndo trong
v(4')vei jefo},

(iii) Néu v, c6 mot lang giéng ra trong V(Aj) thi v, co nhiéu nhat mét lang giéng vao trong
v(4')vei jefo),

(iv) Néu v, ¢ hai ling giéng ra trong V(Aj) thi v, khong co lang giéng vao ndo trong
v(4') vei je{o.1}.

Chitrng minh. (i) Gid st v, c6 mot lang giéng vao al.j € V(Aj ) nhung v, co6 hai lang giéng ra
al,al eV(Aj). Khi d6 (af,P,af,...,af)vé A" hogc (aij,P,asj,...,aij) va A" 14 hai chu
trinh roi nhau ¢6 d6 dai khac nhau trong D, diéu nay 1a mau thuan.

(i) Gid sit v; c6 hai lang giéng vao al,al e V(Aj ) nhung v, c6 mét lang giéng ra
al eV(Aj). Khi do (af,P,aij,...,af) va A" hogc (aSj,P,aij,...,asj) va A" 1a hai chu trinh
rdi nhau c6 d6 dai khac nhau trong D, diéu nay 13 mau thudn.

(iii) Giad st v, c6 mot lang giéng ra aij € V(Aj ) nhung v, c6 hai lang giéng vao
al,a’ eV(Aj). Khi do (af,P,aij,...,af) va A’ hodc (aSj,P,aij,...,asj) va A’ 1a hai chu
trinh roi nhau ¢6 d6 dai khac nhau trong D, diéu nay 1a mau thudn.

(iv) Gid st v, c6 hai lang giéng ra arj ,af € V(Aj ) nhung v,c6 mot lang giéng vao
al e V(Aj). Khi do (aij,P,af,...,aij)Vé A" hogc (aij,P,aSj,...,aij) va A’"' 1a hai chu trinh
rdi nhau c6 d6 dai khac nhau trong D, diéu ndy 1a mau thun. o

B6 dé 5. Gid sir ueV'. Dt

X, ={vel| ton tai dwong di tiru dén v }.
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Khi dé néu u c6 hai ldng giéng vao trong V(Aj) v6i je{0,1}, thi véi moi dinh thuse X,
déu khong cé lang giéng ra thugc V (Aj ) va khéng cé lang giéng vao thugc V (Aj+1 ) .

Chitng minh. Hién nhién ta co u e X,. Gid st ve X, va P 1a dudng di tir u dén v. Vi u c6 hai
lang giéng vao trong V(Aj ) nén theo BS dé 4, v khong co lang giéng ra nio trong V(Aj ) .

Bay gio ta gia s ve X, va v co mot lang giéng vao trong V(47" ). Gia sit P=(v,v,....v,)
1a mot dudng di dai nhét trong D[V'] v6i v, =v. Khi dé theo B& d& 3, v, c6 nhidu nhat mot lang
giéng ra trong V' va theo chimg minh & trén thi v, khong co lang giéng ra ndo trong ¥’ (Aj ) . Do
do6, v, c6 it nhat hai lang giéng ra trong V(Aj”) vi bac ra nho nhit ctia D 1a 3, diéu nay mau
thuan véi Bo dé 4. O

Bo dé 6. Gia sir ueV'. Khi do

(i) Néu (af,u) €A thi (u,a,ﬂl)ﬁ A,

(i) Néu (u,af)e A thi (aij_l,u) gA.

Chimg minh. (i) Gia str (u,al,,)e 4. Khi d6 (a/,u,a},,...a/ ) va 4’ 1a hai chu trinh roi
nhau c6 d6 dai khac nhau trong D, diéu nay 1 mau thuin. Vay, (u, al,, ) g4.

(ii) Gia str (a/,,u)€ 4. Khi d6 (a/,,u,a/,...a/,) va A" 1a hai chu trinh r&i nhau ¢6 do dai
khac nhau trong D, diéu nay 1a mau thuin. Vay, (a;’; | ,u) zA. o

Bo @& 7. Gid s u eV’ va uké véi tat ca cac dinh ciia A’. Khi @6

(1) Néu u cé mot lang giéng ra thudc V(Aj) thi (u,v) €A voimoi ve V(A" ) s

(ii) Néu u cé mét lang giéng vao thuéc V(A") thi (v,u) € A voimoi ve V(A" )

Chitng minh. (i) Khong mét tinh tong quat ta gia sir (u,a({ ) € A. Viu ké véi tat ca cac dinh
cua A’ nén theo (ii) cua B6 d& 6 ta co (u,af ) € A. Lap luén tuong tu suy ra (u,alj ) eA.

(ii) Khong mét tinh tong quat ta gia sir (a({ ,u) € A. Vi u ké véi tat ca cac dinh ciia 4’ nén
theo (i) ciia B6 d& 6 ta c6 (alj,u) € A. Lap luén tuong tu ta co (a{,u) ed. O
3. Két qua chinh

Trong muc nay, chiing toi s& trinh bay mot s két qua nghién ciru chinh ciia bai bao. Cac két
tim duoc 1a tim ra mdi quan hé giira cac dinh thuoc V' véi cac dinh thudc V(A0 ) ) V(Al) trong
mot sb truong hop.

Truong hop dau tién chiing ta nghién ctru 1a xem xét dinh u thuoc V' ké voi tit ca cac dinh
cia A° va A'. Két qua dat duoc 1a Pinh 1y 1 dudi day.
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Dinh Iy 1. Gid sir ueV'va u ké véi tdt ca cdc dinh thuge V(A )LV (4'). Khi @6 hodc la
(v,u)eA Vvoi moi veV(AO) va (u,v)eA voi moi veV(Al), hodc la (v,u)eA VoIl moi
veV(Al) va (u,v)eA voi moi veV(AO).

Chitng minh. Vi A’ chua nhiéu nhit mot dinh thudce 7 nén ton tai we V(AO)U V(Al) sao
cho u k& véi w, nghia 1a (w,u)e 4 hodc (u,w)e 4. Bing cich doi tén 4° va 4' ta gia st
we V(AO).

Truée hét, ta gia sit (w,u)€ 4. Theo (i) cila BO d& 7 ta ¢o (v,u) € 4 véimoi veV (4°). Gia
st (v,u)e A véimoi veV(Al).ViD lién thong manh nén ton tai duong P =(v,,v,,..,v,,,) Véi
V| =U,V,,...,V, € V',vl+1 € V(Ao)u V(Al)‘ Twr d6 suy ra mau thuan véi B6 dé 4. Viy, (u,v) eA
vO1 moi veV(Al).

Bay gio ta xét truong hop (u,w)eA. Theo (i) cua B6 dé 7 ta c6 (u,v)eA vOi moi
veV(AO). Giad s (u,v)eA voi moi veV(Al). Vi D lién théng manh nén ton tai dudng
O=,v,,...,v,) VO v € V(AO) U V(Al),vz,...,vl eV',v,,, =u. Tt d6 suy ra mau thudn véi
B6 dé 4. Viy, (v,u)eA voi moi veV(Al). |

Tiép theo chung ta nghién ctru truong hop dinh u thude V' khong ké véi ding mét dinh thude
mdi chu trinh 4° va A'. Két qua dat duoc 12 Pinh 1y 2 dudi day.
Pinh 1y 2. Gidsir ueV ', uel va A’ N1+ véimoi je{0,1}. Khi do

(i) u c6 nhiéu nhat mét lang giéng vao thudc tip V(Aj) voi moi j€{0,1},

(i) u c6 nhiéu nhat mét lang giéng vao thudc V(AO ) vV (A1 ) )

(iii) u c6 it nhat mét lang giéng vdo thugc V(AO ) v V(A1 ) ,

(iv) u c6 ding mét lang giéng vao va cé ding ba ldng giéng ra thuge V (AO ) v V(A1 ) .

Néu a’,al el thi hodc la (a9+2 ,u) , (u,af+1 ), (u,ai+1 ), (u, aLz) € A, hodc la (ai”,u),

(u,a;l), (u,ao ), (u,af+2) € A. Hon nita, néu (a,0+2,u)eA (twong tng, (a;ﬂ,u)eA), thi ta

r+1

~ . 0 1 0 1 . 1 0 1 0
cung co (ar+2 > gy )7 (ar+2 ) ) €4 (tu’O'ng ung, (as sy )’ (as ) ) €A )

Chitng minh. Khong mét tinh tdng quat ta gia sir ag,a(l) e . Khi d6 theo B6 dé 1 ta co
alo,ag,all,a; ek.

(i) Gia sir u ¢6 hai lang giéng vao thudc tap V(AO) , suy ra (alo,u), (ag,u) € A. Theo B6 d&
5, (u,all), (u,aé) € A. Vi bac ra nho nhit cua » 12 3 nén ton tai veV sao cho (u,v) e A.Dé
thdy ve K . Do do, v ké véi tit ca cac dinh thude V(4°) UV (4'). Tir BS dé 4 va Dinh Iy 1 d

dang thiy ring moi dinh cua V( AO) déu 1a lang giéng vao cua v va moi dinh cia V(Al) déu 1a
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lang giéng ra ctia v. Néu ton tai dinh a] € V(Al) ¢6 lang giéng ra we V' thi theo B6 d& 5 ta ¢
(w,v)€ 4,tir d6 dan dén mau thudn voi BS d& 4. Vay, moi dinh thuge V' (4') khong co ling
giéng ra thudc V. Do d6 mdi dinh thudc V(Al) c6 it nhét hai lang giéng ra thudc V( AO) . Suy
ra (aé,alo), (a(l),ag) €eA.

Néu (all,alo ) € A thi (all,alo,u,all) va (v, aé,ag,ag,v) 1a hai chu trinh roi nhau c6 d6 dai khac
nhau, mau thudn. Do d6 (alo,all), (all,ag), (all,ag) e€d.

Néu (aé,alo)eA thi (a;,alo,u,a;) va (v,aé,ag,ag,v) la hai chu trinh r6i nhau co d¢ dai
khic nhau, mau thudn. Do do (alo,a;), (aé,ag), (aé,ag) € A. Khi do, (u,aé,ag,u) va
(v, aé , al1 , ag , v) 14 hai chu trinh rdi nhau ¢6 d6 dai khac nhau, mau thuan.

(i) Gid sir u c6 hai lang giéng vao thudc V(A0 ) ur( A‘) . Theo (i), u c6 mot lang gidng vao
Zy € V(AO) va mot lang giéng vao z, € V(Al) . T B d& 6 d& dang suy ra
(a?,u), (aé,u), (u,alo), (u,af) € A. Vi D ¢6 bac ra nho nhét b'img 3 nén ton tai veV sao cho
(u,v)eA .Dé thiy ve K .

Néu (v, a ) € A thi (alo ,al,u,v,al ) va A' 1a hai chu trinh r6i nhau c6 d6 dai khic nhau, mau
thuan. Do d6 (alo ,v) € A. Theo Pinh ly 1, moi dinh cua V(AO) déu 1a lang giéng vao cua v va
moi dinh cua V(A1 ) déu 1a lang giéng ra cua v. Tir d6 suy ra mau thuin véi B6 dé 4.

(i) Gia st u khong c6 lang giéng vao thudc V(AO)uV(Al). Suy ra a°,a),al,d} 13 lang
giéng ra ciia u. Vi D lién théong manh nén ton tai mot duong di P= V5 Vyseeen V) VOI
w eV (A )V (4').v,,0v €V v =u. Tirdo din dén mau thudn véi BS dé 4.

(iv) Tur (i) va (iii) ta suy ra u c6 dung mét lang giéng vao va ba lang giéng ra thudc
v(a)or(4).

Néu u c6 dung mot lang giéng vao thude V(AO) thi tir bd dé 6 d& dang suy ra (ag ,u) €A va
(u,alo ), (u,all), (u,aé) € A. Bay gio ta xét mbi quan h¢ gitra ag Vol (A0 ) = {u,alo,azo,u} va A"
Dé dang suy ra (ag,all), (ag,aé) ed.

Néu u c6 mot lang giéng vao thudce V(Al) thi bang cach chimg minh tuong ty nhu trén ta
suy ra (aé,u)eA, (u,all), (u,alo), (u,ag) € A va {a?,a;)}(a(‘),af), (aé,a?) e A. O
4. Két luan

Nghién ctru sy ton tai cac chu trinh r&i nhau véi do dai khac nhau trong dd thi co hudng 1a
mot hudng nghién ctru méi, tha vi va co tinh chat thdi su trong 1y thuyét do thi. Ching ta biét
r@'mg, v6i d6 thi co huéng ma bac ra nhd nhat 16n hon hodc béng 4 thi da duoc chirng minh la déu
¢6 cac chu trinh roi nhau véi d¢ dai khac nhau. Nhu vay, trong tdm nghién ctru hién nay 1a xem
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xét truong hop d6 thi c6 hudéng ¢ bac ra nho nhit bang 3. D ¢ nhiéu két qua dat dugc vé
hudéng nghién ctru nay cho nhing 16p dd thi c6 hudng khac nhau. Bai bao cua ching t61 tiép tuc
theo hudng nghién ctu nay bang Vlec xem xét 10p dd thi g1a1 d4u tach cuc, trudc mat chung toi
chirng minh dugc mot s diéu kién can dé mot do thi giai déu tach cuc lién thong manh véi bac ra
nho nhit bang 3 nhung khong c6 cic chu trinh rdi nhau v6i d6 dai khac nhau. Trong phan dau
ctia bai bao (Muc 2), mot sb bd dé (tir B @& 1 dén B6 d& 7) da duoc ching minh lam co s dé
dan dén két qua chinh (Muc 3). Céac két qua chinh duoc trinh bay trong Dinh ly 1 va Dinh ly 2.
Tir nhitng két qua ban dau nay, hy vong trong thoi gian t6i chung t6i ¢ giai quyet dugc tron ven
bai toan dit ra, nghia 1a tim ra dugc dac trung (diéu kién can va du) dé mot do thi giai d4u tach
cuc lién thong manh véi bac ra nhé nhét bang 3 nhung khong c6 cac chu trinh roi nhau véi do dai
khéc nhau.

Loi cam on
Cac tac gia bai bao xin chan thanh cam on cac phan bién da c6 nhimmg dong gép quy bau, gitp
cho bai bao dugc hoan thién mot cach khoa hoc va day du hon.
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