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In the case the linear algebraic groups under consideration are
connected nilpotent or solvable algebraic groups, there were some well
known estimations on dimension of subgroups in the descending
derived series and ascending central series for connected solvable or
nilpotent algebraic groups, which are very useful when one uses
mathematical induction to investigate the structure of the given linear
algebraic groups. Our aim in this note is to investigate to what extent
one can extend these estimates to the case of non- connected linear
algebraic solvable or nilpotent groups. Our methods use, besides the
standard results from the theory of linear algebraic groups, some
generalizations of a Schur’s lemma and a Baer’s lemma to non-
connected linear algebraic groups. Our results are some generalizations
of these estimates to the case of not necessarily connected nilpotent or
solvable algebraic groups. Besides, we also give some applications and
examples, in order to show that some of our results are optimal. The
main results of the paper bring out interesting characteristics of solvable
or nilpotent algebraic groups defined over an algebraically closed field.
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Trong truong hgp nhom dai s6 tuyén tinh dang dwoc xem xét 1a nhom
dai s6 liy linh hay 1a giai duoc, nguoi ta biét dén mot s6 danh gia quen
thudc vé sb chidu cho cac nhém con trong day dan xuit giam va diy tam
tang cua nhom dai s6 lily linh hay giai dwoc lién théng. Nhitng danh gia
nay rat c6 ich khi ta sir dung phuong phap quy nap dé nghién ctru ciu
trac cua cac nhom dai s6 tuyén tinh di cho. Muc tiéu ciia chung t6i trong
bai bao nay 1a xem xét viée c6 thé mo rong cac déanh gia nay cho truong
hop nhom dai s6 tuyén tinh lity linh hay giai dugc khong lién thong. Cac
phuong phap ciia ching toi str dung, ngoai cac két qua cin ban cua ly
thuyét nhom dai s6 tuyén tinh 1a mé rong mot bo dé cia Schur va mot
bo dé ciia Baer cho nhom dai s6 tuyén tinh khong lién thong. Cac két
quéa cia chung toi 14 mot s6 mé rong cac danh gia trén cho truong hop
nhém dai s lity linh hay giai dugc khong nhét thiét 1a lién thong. Bén
canh d6, chung téi ciing dua ra mét s6 tng dung va vi du dé ching minh
ring mot sé két qua cua chung t6i 1a t6i wu. Cac két qua chinh cua bai
bao dem lai nhitng dac diém thu vi vé cic nhém liiy linh, nhom giai
duoc xac dinh trén mot truong dong dai sb.
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1. M& dau
Cho G 1a mot nhém dai sb tuyén tinh gidi dugc, xdc dinh trén mot trudng déng dai sb k. Ky hiéu
DG, C'G 1an lugt 1a day din xuit va diy tdim giam ctia G. Ta xét diy din xuit D'G,i > 0, va day
tam giam C'G, i > 0 cta G dudc dinh nghia tuong ing nhu sau
PG =C'G =G, CG =DG =[G, G,
D'G :=D(D"'G),C'G = [C"'G,G),i > 1,

(xem trong céc tai liéu [1] - [4]). Mot nhom dai s6 tuyén tinh ciing 1a mot da tap dai sb affine, va cic
khdi niém vé chiéu (ky hiéu 1a dim) hay ddi chiéu (ky hiéu 12 codim) ma ta s& xét sau day 1a dudc
hiéu theo nghia ctia da tap dai s6 thong thudng (xem [1] - [4]). Ciing vdy, ta néi rang G 1a nhém
dai s6 giai dudc (tuong tng, liy linh) néu day dan xuit D'G (tuong ting, diy tim giam) la diing tai
nhém con tim thudng {1}, tic ton tai chi s6 i sao cho D'G = {1} (tuong tng, C'G = {1}). V6i
mot nhém dai s6 tuyén tinh 1y linh (hodc gidi duge) G, ta ky hiéu n = n(G) 1a bac ldy linh (tuong
ling, bic gidi dugc) clia ddy tAm gidm (tuong dng, dy din xuit) ctia G, tiic 1a sb nguyén duong nho
nhit sao cho C"G (tuong tng, D"G ) 1a nhém con tam thudng {1}. P& nghién ctu céc tinh chit
khéc nhau cia G, trong truong hdp G la lién thong, ngudi ta thung st dung phuong phap quy nap
theo sb chiéu ctia G, dua trén cac két qua ndi tiéng sau day.

Pinh Iy 1.1
(1) ([3, sec. 17.3]) Cho G la mét nhom dai s6 tuyén tinh lién thong. Néu dim DG > 0 thi

dim D'G > dim D G. (1)
(2) Néu G la mot nhom dai s6 lién thong liy linh va dim C'G > 0 thi

dim C'G > dim C**'G. (2)

Chiing minh. (1) Ta chiing minh bing quy nap theo i. Néu i = 0, thi dim DP°G = dim G > 0,
va néu G 1a giao hoan thi dim DG = 0. Néu G khong 1a giao hodn, thi bdi vi dim G' > 0, ta ¢6
G # DG, vavi G 1a lién thong, nén ta c6 dim G > dim DG va khing dinh diing cho trudng hop
i =0.Néui > 0 vadim D'G > 0, theo trén ta c¢6 dim D'G > dim D(D'G) = dim DG, va
khang dinh diing d6i véi trudng hop i > 0.

(2) Gia st ngudc lai 1a dim C'G = dim C*t'G. Khi d6, hai nhém con nay déu la lién thong,
dong va chudn tic ctia G nén ching bang nhau:

C'G =Ca.
Vi vy C'G = C?G nén dim (C'G) = dim (C/G) > 0 v6i moi j > i, diéu nay mau thuén véi gia
thiét G 1a liiy linh. Do d6 ta c6 dim C'G > dim C*F'G. n

Tuy nhién, khi nhém G khong la lién thong, theo hiéu biét hién tai cla ching tdi, dudng nhu
chua c6 cic két qua tuong tu nhu trén trong céc tai liéu da xuat ban, dong thdi chua rd cac két qua
trén c6 con ding cho trudng hgp G khong 1ién thong hay khong.

Mot s6 nghién ctu gan diy vé cdc nhém dai s6 1y linh lién thong cia céc tac gia S. Gelaki, Y.
Peterzil va S. Starchenko cho nhiing két qua kh4 thi vi nhu: Nghién citu sy xoan nhom dai sb liy
linh lién thong trong [5]; dai s6 Hopf ctia nhém ldy linh lién thong trong [5], [6]; Nghién ciu tic
dong cua nhém ldy linh lién thong va cac quy dao cia nd trong [7]. Bén canh d6, cac cong trinh
ctia J.-P. Labesse ([8]), cong trinh ctia P. N. Achar va cdng su ([9]) cho chiing ta biét dén nhiing két
qua rat t6t vé nhém dai sb reductive khong lién thong. Céc cong trinh k€ trén, hoic dé cap dén cac
nhom dai sb reductive khong lién thong, hoiic nhém dai s6 liy linh lién thong, chua c6 bai bdo nao
dé cap dén ddi tuong nghién ciiu 12 cic nhém ldy linh va khong lién thong.
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Muc tiéu chinh trong bai bdo nay la khao sat sy mé rong cia Pinh 1y 1.1 sang trudng hgp cac
nhém liy linh hodc gidi dudc khong lién thong va chi ra ring két qua trén con diing v6i cac nhom
giai dugc véi mot s6 diéu kién nhét dinh, dong thdi ciing dua ra mot vai ting dung clia ching.

Chiing toi gia st rang tat ca cac nhém dudc xét & day déu 1a nhém dai sb tuyén tinh (theo nghia
trong [1], [3]), tic 1a cac nhém affine tron xdc dinh va c6 ki€u hitu han trén mot truong.

Ta ky hiéu G° 1a thanh phan lién thong (ctia don vi) ctia mot nhém dai s6 G, va Z(G) 1a tim cia

G.
2. Pinh ly chinh

Muc tiéu ctia muc nay la chiing minh mé rong sau dy ctia Pinh 1y 1.1 sang cac trudng hgp nhém
khong lién thong.

Dinh Iy 2.1. Cho G la mot nhom dai sé tuyén tinh véi chiéu duong.

(1) Néu G la liy linh va dim D'G > 0 thi

dim D'G > dim D" G.

(2) Gid sit G la mot nhém dai sé tam gidc héa, gidi duoc va gid sit rang G chita mot xuyén con
khong tam thuong. Khi dé, néu dim D'G > 0 thi dim D'G > dim D*1G.

Trudc tién ta cin mot sd b dé sau

B§ dé 2.2. Cho G la mét nhém dai sé tuyén tinh va Z (G) ky hiéu tam cia G.

Néu |G : Z(G)] < oo (nghia la nhém thuong tuong vng la hitu han), thi DG la hitu han.

B& dé 2.3. Cho G nhu trong B6'dé 2.2 va A, B la cdc nhém con dong, chudh tdic cia G. Néu véi
moi k-dai s6 giao hodn R, ta cé tdp {[a,b] : a € A(R),b € B(R)} la hitu han, thi nhém con giao
hodn ti [A, B] la hitu han.

B§ dé 2.4. Cho G la mét nhom dai s6 tuyén tinh, va A, B la cdc nhom con dong ciia G. Khi do
ta cé ddng thiic sau

[A, B]° = [A°, B][A, B°].

B& dé 2.3 1a mé rong clia mot dinh 1y ctia Baer va BS dé 2.2 1a md rong ctia mot dinh Iy ctia Schur
trong ly thuyét nhém ¢ dién (xem trong [10]). C4c chiing minh ctia BS dé 2.2 va B8 dé 2.3 theo
céach tuong tu nhu trong trudng hgp cidc nhoém téng quat (c6 thé tham khdo trong [1, Cha. 1, Sec.
2.4], [3, Sec. 17.1]).

Chiing minh ctia BS dé 2.4 ciing vay, dudc dua trén BS dé 2.2 va BS dé 2.3, va dugc suy ra tif ching
minh ciia Ménh d& 17.2 trong [3]. Thét vdy, bang cich st dung cing mot phuong phap chitng minh
nhu trong [3, Prop. 17.2, (a)], ta ¢6 thé chi ra ring nhém C := [A°, B][A, B°] la mdt nhém con
dong lién thong cia [A, B]. Lap luén nhu trong ching minh cua [3, Prop. 17.2, (b)] ta cing suy ra
dugc C' c6 chi s6 hitu han trong [A, B] (tdc 1a nhém thuong tuong ting 1a hitu han).

Chiing minh Pinh Iy 2.1. (1) Néu G lién thong, ta cé két qua da dugc khang dinh. Gia st G
khong lién thong. D€ chiing minh y (1) ctia dinh ly, ta chi can chiing minh cho trudng hgp i = 0, va
st dung quy nap theo 4. Bay gid, ta xét G 1a mot nhém dai s6 liiy linh véi dim G > 0. Gid sit ngudc

lai rang (DG)° = G°.
Khi d6, theo nhan xét trén, ta co

(C'G)° = (DG)° = [G,GI°

Tir d6 ta suy ra
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va tiép tuc nhu vdy. Vi G 1a lily linh, qu4 trinh nay sé diing lai tai {1}, do d6 G° la tim thudng va G
12 hitu han, diéu nay mau thuin véi gia thiét ctia G.

(2) Xét mot bi€u dién ma tran G — GL(V), trong d6 G c6 dang tam gidc trén trong cd s&
{v1,v2,...,0} cia V, v6i m = dim V. Khi d6, [G, G] 1a nhom lay don (do vy clng la lay
linh). Tir d6, néu i > 1, thi chiing minh dugc suy ra tif phan (1). Gia st rang ¢ = 0. Dt V; 1a khong
gian con cta V sinh bdi {v1, ..., v;}. Vi G bdo toan V}, nén c6 hai biéu dién ty nhién lién két v6i
G:

¢j: G = GL(V;),v; : G = GL(V/Vj;).

Ta st dung quy nap theo m d€ chi ra ring néu dim G > 0 thi dim G > dim DG.

Néu m = 1 thi G la giao hoan va khang dinh la diing, ta gia st khiang dinh diing v6i moi s6
nguyén nhé hon m, véi m > 1.

Ta goi T 1a mot xuyén con cuc dai ctia G ¢ chidu > 0, né chinh 1a mdt nhém con dudng chéo
clia G ddi v6i co s6 da chon & trén. Bdi vi dim 7' > 0, nén rd rang 12 j < m sao cho hoic 14
dim ¢;(T") > 0, hodc dim ;(T") > 0. Pac biét, dim ¢;(G) > 0 hodc dim 9;(G) > 0, tuong tng.
Gia st ta dang trong trudng hgp dau (trudng hop con lai 1ap luan tuong tw). Theo gié thiét quy nap,
dim ¢;(G) > dim D¢;(G), do d6 ta co

dim G = dim ¢;(G) + dim Ker ¢,
> dim D¢;(G) + dim Ker ¢,
> dim D¢;(G) + dim (Ker ¢; N DG)
= dim DG. |

Chiing t6i sé chi ra sau day Dinh ly 2.1 (2) khong con ding dbi véi cdc nhém gii dudc khong liy
linh néu khong c6 gia thiét su ton tai cia mot xuyén con khong tim thudng trong G.

Vi du 2.5. Ta ky hiéu L(-) 1a dai s Lie ctia (-), g := L(G). Khi d6 ton tai mot nhém dai s6 giai
dugc khong lién thong G sao cho dim G = dim DG > 0 va L(DG) # Dg.

Gia st char.k # 2, va goi s = diag(s1, s2) € GLg, trong d6 cac s; la cén cua don vi, thda man
(s1/s2) # £1 va F la nhom con hitu han cia GLy dugc sinh bdi s. Ky hiéu N = Uy la nhém
lily don tam gidc trén cia GLo, n := L(NV). Khi d6, ta dé dang kiém tra dudc rang d6i v6i nhém
G := FN tacé:

C'G=[FN,FN]| =N,
C’G =[G,C'G] = [FN,N] = N,
C3G = [G,C*G] = [FN,N] = N
va trong trudng hop téng quét, v6i moi j > 1, /G = N. Tuong tu, ta ciing c6
D'G =N,
D*G =[N, N] = {1},
vi N 1a giao hodn. Do d6 G 1a nhém giai dugc nhung khong ldy linh vi C'G = N fori > 1. Ta
cing ¢6 G° = N, vi viy dim G = dim CG. Tt d6 L(DG) = L(N) = n, trong khi
Dg = DL(N) = [n,n] £ 1,
véin = L(Us), 12 dai sb cic ma tran tam gidc trén v6i dudng chéo bing 0.
3. Ap dung vao viéc xac dinh s chiéu ctia cic nhém con trong céc diy giam va day ting

Chiing t6i mudén khao sit sy bién thién ctia s6 chiéu clia cdc nhém con trong mot diy gidm va
day ting dbi véi cdc nhom dai s6 gidi dudc. Nhu mot s6 ting dung, chiing toi c6 cac két qua sau day:

Pinh Iy 3.1. Cho G la mét nhom dai sé tuyén tinh gidi duoc. Néu dim G > 0 thi tén tai mét day
gidm nhitng nhom con dong, chudn tic G = Gy > G1 > -+ > Gp,_1 > Gy, = {1} ciia G, sao cho
vOi moi 1 ta co

COdimGiGi+1 = dim Gl — dim Gi+1 § 1.

Néu G la lién théng thi ta c6 thé chon cdc nhém con G ciing lién thong.
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Chii y 3.2. (1) Trong trudng hop G 1a liily don, mot két qua manh hon da dudc chiing minh trong
[11, Prop. 1] (ciing c6 thé xem trong [12]). Cu thé, cic nhém G; con c6 thé dudc chon sao cho
chiing déu xéc dinh trén k, 1a trudng xéc dinh ctia G.

(2) Néu G 12 mot nhém dai s6 lién thong giai dude, thi mot két qua manh hon van diing (xem [3,
Thm. 19.3 (a)].

Chiing minh Pinh Iy 3.1. Truéc hét, ta gia st rang G 1a liiy linh. Khi d6, theo Pinh ly 2.1, ta c6

dim G > dim DG. Xét day khép:

1-DG—G— G/DG — 1,

va st dung dim G/DG > 0, ching ta dua dugc vé& viéc chiing minh khing dinh dbi v6i nhém
thuong H := G/DG, day la nhém giao hoan. D€ thuan tién, gia st G (va cd H) dugc xac dinh
trén mot trudng dai s6 dong dai s6, vi thé theo két qua trong [2, Cha. 4, Sec. 3.1] (hoic xem trong
[13]), H c6 phan tich thanh tich truc tiép H = H, x H, trong d6 H, (tuong ting H,, ) 12 nhém
con déng kiéu nhan tinh (tuong Ging nhém con lily don). Vi két qua tuong ting ludn ding véi trudng
hop cic nhém liiy don (theo [11, Prop. 1]), va ciing 1a hién nhién d6i v6i cac nhém dai s tuyén
tinh ki€u nhan tinh (vi dy, dua vao tuong ing 1 — 1 gitta nhém nay va nhém dic trung cta ching,
[3, Sec.16.2]), nén dinh Iy dudc chiing minh trong trudng hdp nay. Thuc ra, ta cé bt dang thifc
dim G; — dim G;;1 = 1 trong trudng hop nay (diéu kién dbi chiéu 1).

Bay git gia st rang G 1a nhém gidi dugc. Ta sé st dung phuong phap quy nap theo tdng ciia
s6 chiéu va do dai gidi dugc ¢(G) = dim G + n(G) cia G. Néu n = 1 thi hodc la G 1a nhém
hitu han (va ta c6 ngay diéu cin khang dinh), hoic 1a G 1a nhém giao hodn (va khi d6 ta quay lai
trudng hop trude). Gia st rang khiang dinh 1a ding v6i moi nhém giai duge G véi t(G1) < t(G)
vat(G) > 1. Khi d6 G # DG (vi G la giai dugc), dim G > dim DG, n(G) > n(DG), vi vy ta
¢6 t(DG) < t(G). Do d6, ton tai mot day con chuan giam dan

DG =Ly > L =D(DG) >---> Ly ={1}
nhiing nhém con déng cia DG thoa man diéu kién d6i chiéu 1. Néu dim G > dim DG thi ta ap
dung gia thiét quy nap dbi véi G /DG, ta c6 mdt ddy con chuén tic gidam dan
G/DG =Ky > -+ > K, = {1},

thda man diéu kién ddi chiéu 1. Khi d6, bang cach liy anh ngudc clia diy nay qua phép chiéu
p: G — G/DG tanhan dugc mot diy can tim

G=Go>>Grps =11},

thda man diéu kién dbi chiéu 1 cho G. Néu dim G = dim DG, thi & budc cubi nay ta ¢6 dim G —
dim DG = 0, vin théa min diéu kién dbi chiéu 1 cho G, vi vy ta c6 diéu phai ching minh. ]

Cic két qua sau day 12 mé rong clia cc két qua c6 dién dbi v6i nhom dai s6 1dy linh lién thong
sang trudng hop cic nhém dai s6 liy linh (c6 thé bo diéu kién lién thong) (xem [2, Cha. 4, Sec. 4.1],
[3, Sec. 17.4]). Két qua dau tién c6 thé tham khao trong [3, Sec. 17, Excer. 5], tai day ching t6i dua
ra mot chiing minh dé€ két qua thém hoan chinh.

Ménh dé 3.3. Cho G la mét nhém dai sé liiy linh. Néu dim G > 0 thi

(a) dim Z(G) > 0.

(b) Néu H la mét nhém con dong thuc sy ciia G thi dim H < dim Ng(H). Do dé, néu
codim(H) = 1va G la lién thong thi H la chudn tdc trong G.

Chiing minh. (a) Cho G 1a mot nhém ldy linh ¢6 do dai n, tic 1a C"1G # {1}, and C"G = {1}.
Khi d6 C"'G < Z(G). Ta c6 thé gid st ring G khong 1a giao hodn, vi viy n > 2. Gid st ngudc
lai, dim Z(G) = 0 v6i G nhu trong dinh ly. Do d6 dim C"~!G = O suy ra (C"~'G)° = {1}. Tacé

cla =" %a, q),
vi viy, 1ap luan tuong ty nhu trong chiing minh ctia Pinh ly 2.1, ta ¢6
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1y =(loy
= [C" %G, G)°
=[(C"2G)°, G)[C" %G, G°).
{1} =[(c"?G)", G = [c"*G, G,
do d6 ta c6 (C"2G)° < Z(G). Vé sau la hitu han theo gid thiét, vi vay (C"~2G)° = 1. Ap dung
gia thiét quy nap, ta c6 (C*G)° = 1, v6i moi t < n, suy ra mau thuan.
(b) Lap luan tuong ty nhu trong trudng hgp cd dién, bing cach st dung (a). Ta xét cic truong hop
sau day. Néu Z(G) < H, thi theo (a), dim Z(G) > 0, vi vdy dim H/Z(G) < dim H. Ta ciing c6
nhitng day khdp sau 1 Z(G) = G — G/Z(G) — 1,
1-Z(G)—-H—H/ZG) — 1,

ngoai ra, cling c6 mot toan cdu Ng(H) — Ngjz(cy(H/Z(G)) v6i hat nhan Z(G). Theo gia thiét
quy nap, ta c6

Vi vay

dim (Na(H)/Z(G)) > dim (H/Z(G)),
nghia la, dim Ng(H) > dim H.
Néu Z(G) £ H thita xét nhém con H < ZH < Ng(H).Rorang tacé Ng(H) = Ng(Z(G)H)
va theo lap luén trén, ta c6

vay nén cling cé

dim (Z(G)H) < dim (Ng(Z(G)H)),
vi vy ta suy ra dim Ng(H) > dim Z(G)H > dim H.
Bay gid, néu codim(H) = 1 thi ta ¢6 dim (Ng(H)) = dim (G), va do G 1a lién thong, ta c6
G = Ng(H), tic 1a H 1a nhém con chuin tic. m

Chii y 3.4. Cho G 1a mot nhém dai s6 ity linh véi dim G > 0 van = n(G). ViC" G C Z(G),
ta c6 thé dit cau hoi liéu mot khang dinh manh hon mot chiit ¢é diing hay khong, cu thé 1a lidu c6
phai ta luén c6 dim C"'G > 0. Tuy nhién, mét vi du don gian cho thiy diéu nay khong ding
trong trudng hgp tong quat. Chang han, ta c6 thé liy G = G° x C, trong d6 G° 12 mdt nhém giao
hoén va C'1a nhém hitu han, 1y linh véi do dai n. Vi vay C'G = C'C,...,C" 'G = C"~1C la hitu
han, vi vay né c6 chiéu bing 0.

V6i mot nhém dai s6 tuyén tinh G, ta ky hiéu Z°G 14 ddy tdm tdng tic 1a

2%¢ = {1}, 2"@/2'G = Z(G/2'Q).
Khi d6, ta biét ring G 12 liiy linh néu va chi néu diy tam ting nay ding lai tai G, tic 1a Z°G = G
v6i mot sb i nao d6. Ta c6 két qua sau.

Ménh dé 3.5. Cho G la mot nhom dai s6 lity linh ¢o sé chiéu duong xdc dinh trén mot truong
dong dai s6 k.

(a) Néu dim G > dim Z'G thi dim ZH1G > dim Z'G.

(b) Néu tap G, tdt cd cdc phan tit lity linh ciia G la lién thong (chdng han néu char. k = 0) va
dim C'G > 0, thi diim C'G > dim C'T1G.

Chiing minh. (a) Theo dinh nghia tacé 271G/ Z2'G = Z(G/Z'G),nénnéudim G > dim Z'G,
thi ta c6 dim (G/Z'G) > 0, vi vay dim Z(G/Z'G) > 0 theo Ménh dé 3.3, hay la dim 271G >
dim Z'G.

(b) Néu char. k& = 0, thi khi d6 ta biét ring nhém G, = R, (G) va la lién thong. Trong truong hop
tong quat, gia st rang G, 1a lién thong. Nhic lai rang & 1a mot trusng déng dai sb, nén khi do, theo
[13, Thm. 4] ta c¢6 thé bi€u dién G = G x G, trong d6 G 1a mot k-nhém con tim kiéu nhan tinh
ctia G va G, 1a tap hop (dong thdi 12 mot nhém con) gom tat ci cc phan tif liy don cta G. Khi d6
ta co:

ClG =[G,G] =[Gy, G| = C'G.,
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C’G = [G,C'G] = [G,C'G,] =[G4, CrG,] = C?G...
Do dé, bang quy nap ta co: CG = C"Gy. vGimoir > 1.
Vi vy, ménh dé can chiing minh dudc suy ra tif trudng hgp nhém lién thong (Dinh 1y 1.1). ]
Chii y 3.6. Khéng dinh 3.5 (1) c6 thé coi nhu 1a két qua dbi ngiu véi khing dinh 2.1 (1). O day
véi diéu kién dim G > dim Z°G (c6 thé coi 1a dbi ngiu vé6i diéu kién dim D'G > 0), ta thiy sb
chiéu ctia day tam ting 1a thuc sy ting (d6i ngiu véi viéc sb chiéu cta diy din xuit (giam) 1a thuc
su giam).
4. Két luan
Trong bai bao nay, chiing t6i di md rong mot sd danh gid quen thude vé s6 chiéu trong diy dan
xuat va dy tdm, von da biét d6i v6i nhom dai s6 1y linh hay gidi dudc lién thong, sang trudng hop
khong lién thong. Bén canh d6 chiing t6i ciing dua ra mot s6 4p dung vao viéc xac dinh sb chiéu cia
céc nhém con trong cic diy gidm, day ting va mot sb vi du. Trong cic nghién ciiu tiép theo, chiing
t6i hy vong sé dua ra nhiing két qua thi vi cho 16p nhém dai sb khong lién thong giai dudc hay tong
quat hon.
Loi cam on
Chiing t6i xin glii 10i cdm on chan thanh t6i 6ng/ba phan bién vé nhiing gép y quy bau dé hoan
thién bai bao nay. Tac gia Nguyén Qudc Thing da dudc tai trg mot phan béi dé tai NVCC.01.01/25-
25.
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