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VAL VI DY VE CAC MDS - DAL SO VA CAC MD5 - PHAN LA
DO PUJC LIEN KET V31 CAC MD5 - NHOM TUGNG UNG

Lf ANH VI !, NGUYEN CONG TRI®

Mé din

Kh4i niém v& khéng gian phén 14 [An dau tién xudt hign khi khdo sat

cdc 151 gidi ctta mbt he khi tich cdc phuong trinh vi phan thuting. K& tif cong

inh ciia Reeb (xem [4]) nim 1952, céc phin 4 méi thye su trd thanh d6i

tu’dng nchién ¢ffu mang tinh chat hink hoc va nhanh chéng phat trién thanh
nganh topd phiin 14 — mot nganh thube linh vye Hinh hoe — Topd.

Nam 1982, A. Connes {xem [1]) dua ra khdi niém d& do hoanh it thich
hap 46t v6i viée nghién cifu cdc phéan 4. Ta got mdi phan 1d véi mét do do
hodnh ¢3 cho trén né 13 phin 14 do duge. Topd phan 14 fim duge nhidu dng
dung frong Todn hgc ndl riéng, trong khoa hoc tw nhién noi chung, dic bigt ja
trong Vat 1y, Ca hoc.

Nim 1980, khi nghién ciin bifu didn nhém Lie va phuong phip qu¥ dao
cia Kmhoxf (xem [31), DS Ngoc Digp (zem [2]) 33 d& nghi x&t mdt 1dp con
cic nhém Lie va dai s& Lie thie gidi duge ma At don gian vé phuong dién
phin tang cic K-qu¥ dao (quy dao Kirillov), D6 1a 16p cac MD-nhom va
MD-dai s6. Mot nhém Lie thife gidi duge ma cic K—qu¥y dao cia nd hodc
khéng chiéu hodc chiéu cite dai duge goi 13 MD-nhdm., Khi s& chiu cye dai

ding bing s6 chidu cta nhdm thi nhém con duge goi 1a MD —nhom. Dai 86

Lie cia mot MD-nhém (twong dng, MD-nhém) dude goi 1a MD-dai s6
(twdng Ung, MD -dai s8).

L Tien <1, Khoa Todn~ Tin hoo Trudng DPHSP TP, HCM.
? Khoa Todn thdng ké Tradng DH Kinh € TP, HOM.
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Nim 1982, HS Hitu Viét (xem 3]} 43 phan loai triét d€ 19p céc
MD -dai 56. Ldp ity chi gdm cdc dai s& Lie giao hofn n chiéu R” (n > 1), dai
s& Lie 2 chiéu affR va dai s6 Lie 4 chidu affC.

Viée phiin loai 18p cdc MD-dai s6 cho d€n nay vin con Ia mf}t‘b?ii toain’
md. BE don gidn hon, ta phan nhd 1dp cdc MD-nhdm vi MD-dai s6 theo s
chiu, Tdc 1a xét cdc 16p con MDn— nhém (vd MDn-dai sd) gbm céc
MD-nhom (vd MD-dai $8) n chiu. Vi 141 ¢d cdc dal s0 Lie dudi 4 chiéu'
da duce HE k& hét i 14u nén ta chi xét cde 1dp MDn~nhém va MDuo-dai s0
viin=zg.

Nam 1984, Pao Vin Tra (xem [6)) d3 liét k2 todn b6 Iop cde MID4—dai
6. P€n nim 1990, 16p cac MD4~dai s8 dude 1.8 Anh Vi {xem [7], 191} phan
loai tri€t d€ (chinh xdc dén ding cfu dai 5§ Lie). Cho d&n théi difm bai béo
nay xudt hién, 18p cdc MD3~dai s6 vin chita duge lidt k& va phéan loai ddy du.

Vé phudng dién hinh hoc, néu bd di cdc K~ quy dao O chide, ho cde
K-quy dao chifu cye dai cla mdi MD-nhém lidn théng ¢6 nhiing tinh chit
(wong ty nhu ho cdc 14 cda mot phan 14, Dilu nay cho phép ta két hap vide
nghién citu cdc MB-nhém v& MD-dai s6 véi cée phan 14,

Nam 1990, tic gid thit nhdt di chiteg minh duge ring ho cde K- quy dao
chiu cyc dai cda mdi MD4-nhém lien thdng bat khd phin déu tao thinh cdc
phén 14 do duge ma dude goi 14 cde MD4-phiin 14 tiong ing v6i nhém ds, Ldp
cdc MDd—phin 14 da dudc tdc gid thd nhat phan loai 3p6 widt dé, cho thém
mdt phép md td chiing bdi tic ddng cha nhém Lie giao hodn R*, déng thai dic
trung cdc C¥~ dai 36 twdng dng véi cdc MD4-phan 14 d6 bang phuong phip
KK-song him & (xem [8]). N&i mdt céch vin tir, bai todn nghién cttu 16p
MD4 xem nhw da dude giii quy€t tron ven vé phuong dién Tap6 — Hinh hoc va
dai 86 todn tit. T nay, ¢ thé bit ddu “tan cGng” 16p MDn v6i n > 5,

Théng 12 ndm 2003, tde gid th nhat 43 gidi thiu ba vi du vé MD5S~dai
s v MD5-nhém lién théng don 1ién tai i nghi quéc 1€ vé Pai s6 ~ Tops ~
Hinh hoc & Bangkok, Thailand va céng ba trong bai [9]. Cdc k&t qui 33 bist vé
1dp MD4 dudce chuyén sang cho ba vi dy nay véi nhilng ¢i bién thich hop.

Bai bdo ndy nhim gidi thidu thém mot vii vi du vE cdc dat 8 va nhom
Lie thude 16p MDS (khdc v6i ba vi du &3 xét trong [9]) rdi chuyén cdc két fqud
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di dat dude tir I6p cdc MD4-nhdm va MD4-dai s& sang cho chiing, Ca thé,
bai todn cd ban dudc chiing toi nghién cliu bao gdm cdc budc sau day:

Bude 1: Liét ké ra mot s& MD5-dai 568 khdc véi ba vi dy 37 duoe néu
trong [9].

Bude 2: MO td bic tranh hink hoc cde K-qui dao ciia mdi MD5-nhdm
lién thing don lién ving vdi MD5~dai s& 44 1idt ké.

Brige 3: Khdo sdt 16p6 phdn ld ciia cde MD3—phéin 14 do duoc lién kér
v§i mBi MDS—nhém 43 xét.

Cic két qua chinh mé ching i nhan duge 1a:

L. Ligt ké duge b6n MDS—dqi s6 v mdt ho vé han cdc MD5~dai 58 phu

thude mét tham $6 thye khic 0 va 1. T4t cd cde MD5—dai s6 nay déu
khéng déing cdu.

2. Mé ta biic tranh hinh hoc cde K—quy dao cda 6t cd cte MDS5~nhom lién
thong, don [ién itng véi cde MDS~dai s6 da ligt ké.

3. Ching 16 duge ring, 40i vdi mbi MDS—nhém lién théng don iién 45 xé1,
ho cde K—qui dao chitu cue dai fdp thanh mét phdn la do duoe. Cdc
phin Id rao thanh duge goi la cde MD5-phdn 1d. M8 td chi tiér t6pd phin
Id cda cde MDS-phin ld 4d xét dong thei dde trung mét cdch gidi tich
cde C*— dai 58 lién k&t véi ting MD5—phan 1d dé.

Viée hiér k& ra cde MDS—dai 86 va md td t6pd phin 14 clia cdc MD5-
phdn 14 1a nhitag tinh todn thudn tdy dai s& va gidi tich dua wén nhitng dv cim
rye gide hinh hoc. Phudng phép md ta hinh hoe cdc K—gu¥ dao cfa cdc MD5-
nhdm di xét 12 phwdng phdp di dwge gidi thiéu day dd trong 31 lidu [8].

Ching t8i xin chin thanh cdm on Gido sv Tién s khoa hoc B3 Ngoe
Diép, ngudi thdy déng kinh ludn danh cho chiing t61 sy déng vién, gidp d@ quy
bdu trong nghién cifu khoa hoc sudt nhiéu nim qua. Chén thanh cdm on Ban
Gidm hiéu, Ban Chd nhiém v T8 Hinh hoc khoa Todn -~ Tin hoc, Phong Khoa
hoe Cong nghé vi Sau dai hoc, Phing K& hoach — Tai chinh Truong Pai hoc
Su pham Thanh phd HS6 Chi Minh di gitp dd, tao didu kién vat chat vi tinh
thdn cho chiing (6 hoin thanh bai bdo khoa hoe nay.

Chilng t61 rat hin hanh dude cam dn Trudng Pai hoc Su pham Tiy
Nam Trung Qudc, dic bidt 1a Gido su Karping Shum va Gido su Guiyun Chen
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d& mdi, tai rd cho tdc gid (h nhit tham du va doc bdo cdo k€t qud nghién ctu
tai Hoi thdo Todn hoe quie 1€ tai Trdng Khinh, Trung Quéc thing 10/ 2004.
§1. Vi vi du vé MDS ~ dai s6 va bifc tranh cde k - qui dgo cita odc MDS5 - nhém
fien thong doa fién tuong dng

Sudl bii nay, G fudn 13 ky hiéu d€ chi mot nhém Lie lién thang don lién
5 chiéu va £7 12 dai & Lic clia G. Vi i cdch 13 mét khéng gian vectd thuc §
chiéu, ¢ = R* bdi mdt cd 58 (X, Xo, X3, Xy, Xs) dd chon ¢& dinh trong &.
Khong gian d6i nglu clia & duge ky hidu 12 €. Pudng nhién 4= R’ b3i cd 58
doii nglu (X,", X5, X3, X', X5) et o s (X, Xs, X3, Xo, Xs) trong 4.
1.1, Liét ké vai MDS - dai s6

Ta x&t cdc dai sS Lie G50, s Fsis Gsan Gszooy (AeRV0,17)
Tt cd chiing déu 1a cdc dai s6 Lie thye 5 chidu sinh bai (X, X,, X5, Xy, Xs) v
cde mée Lie duge cho 1an lugt dudi diy.

LG =16, 81=<Xs> =R
L Gsy [ X, Xs]= X, cde mde Lie con lai déu bing khéng,
20 Gy X5, X= X«, cdc méc Lie con lai déu bing khéng.
3. @5 at 1%, Xol= Ksy [ X, Xyi= X, ede mée Lie con lai déu biang khéng.
2
c?f ———i-(j,—(;]-—<X4,X5 = R
. (j‘, 12 [ X5, Xsl= Ky, [“(5, Xs]= X, cdc mée Lie cdn lai déu bing khéng.
Ziza0y ¢ (X, Xal= X, [Xa, Xs]= AX, cdc mée Lie con lai déu bing

khéng (AeRMO, 1}

D& thdy ring 141 ¢4 cdc dai $8 Lie vita iét ké & én déu gidi duge vi dai
@ con ddn xudl (¥ hat (;, cia ching déu wiét tidy, do d6 G~ ciing triét tidu.
Cic nhém Lic lién thdng, don 1ién wong ing véi cde dai 8 Lie néu rén dude
k¥ hiéu lan luat 1a Gs14, Gsya, Gy s, Gsa, Gapopy, (AeRAO, 1 ) Trong muc
ti€p theo, ta s& mb t4 bie tranh hinh hoc céc quu} dao cla mdi nhém nay
(xem dinh H 1). Nhd bie tranh qu¥ dao, ta sé thdy riing 14T ¢4 cdc dai s6 Lie va
cdc nhém Lie duge xét déu thude 1dp MDS (xem hé qui 2).

2. Bue tranh hinh hoc cdc K-quy dao ciia cdec MDS-nhém {uong dng

(hé sit G 1a m'('}t nhdm thuf_}c [GS,LI! Gg_I‘z, Gj,],j, GS,’E,Ia (}5_2‘2{;\_}}, (j 14
C?al s0 Lie twdng ng thude {6511, €s12 Gy Gsan, Gsa00)HAGRNO, 1)
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vi & 14 khong gian 461 nglu cla G. Xét F 13 phén ¥ tuy ¢ cla 4 v6i tog 49
(o, B, 7, 8, 0) rong cd s& (X, X}, X7, X7, X7} Ky hi€u Q, 12 K-quy dgo ctia

G trong & chita F. BPinh i sau diy cho ta bifc tranh hinh hoc cdc K—quy dao
cla tﬁ’t ca cic nhom Gs__;‘], 65,5,2, G5.1.3’ Gg,gr], Gjlg,z()&}, (?LE:R\{O, 1 })

1.2.1. Pinh { 1 (vé butc tranh hinh hoc cde K-gu§ dao)

Gitt nguyén cdc ki hi¢u néu trén. Khi dé 2 duge mé td irong ting truong
hop cu the nhu dudi day.

1. G=G5r1|;
(1) Néu o= 0 thi = [Fle, B % 6 0)}: quy dao O-chiéu.
{ii) Néu o= 0thl Op = {{a, B 5 t, s/ t.s € R; o5 > 0): qui dao la
mpt nita mdt phing {2 - chiéu).

2. G=Gs4z
(i) Néu o= 01hi Or = (Fle, By & 0)): qu¥ dgo O—chiéu, |
(ii) New o= 0 tht S = (e, f 2, 1, 6)/ 2, t € R}: qu¥ dao 1a mot
mdit phing (2—chiéu).
3. (}_—'Gij,j
(i) New o= 01t Q== {Fla, B, 3 8 0)}: qu¥ dac O—chidu.
(i) Néu o= 0 thi $2x = {(x, v, 7, 1,6/ x,y,2.t € R]: quF dao 1a mbt
siéu phdng (4 ~chiéu).
4. G=Gs;,y _
(i) Néu S=o= 0 1hi Qe={F(e, B % 0, 0}} ( qu¥ dao O-chidu),
(i} Néw 6= 0; o= 0 thi Qp={(e, B, 2,0, s)/ 7, 5 €R; o5 > 0} (quy
dao 1o mPt wita mdt phing 2—chiéu),
(iif) Néu 52 0; o= 0thi = {(, B 2,1, 0/ 7.t € R: & > 0} (quy
“dao la mot mike mdr phdng 2— chidu).
(iv) Néu 8= 0= o thi qui dao 1o mot nida mdr phdng 2—-chidu nhu
sau:
Oe=floy Bz, t, s/ 2t 5 €R; 0-8=0, & >0, &> 0.
5. G=Gs3a0 '
(i) Néu S=o=0thi 2 ={F(a, B % 0, 0)} { quy dao O— chibu).
(ii} Néuw 6= 0; o= 0thi Qr={{a, B2, 0,5)/ 2z 5 € R;os > 0} (qui
dao I mot nika mdt phing 2-chiédu).
(i) Neu §=0; o= 0thl Q= {(es B2, 5,0/ 2zt € R; &> 0) {quy

dao & mot nika mdt phing 2-chiéy).
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(iv) Néu 80 va ox0 thi qud dao ld mot mdt tru 2-chiéu sau ddy:
e=fo By s 1)/ a-8&=0:8>0 o> 0]
1.2.2. Chivng mink dinh 1 1
Phuong phip mé 4 cdc K-quy dac & diy hohn todn widng (¢ phucng
phép di dudc tdc gia thi nhit gidi thiéu trude day trong céc i Héu 171, {16].
Ciz thé ta cdn the hign win by céc bude sau day.
= Trude hél, cin tinh exp(ady), ching han bing cdch s& dung phén
mém Matlab (hoic Mathematica), Tiy 46 xdc dinh duge toa A8 cia
Fy ong od s¢ (X, XK X X5 cha 43,
s Sandémdd Q. (@)= {Fxe g I X € G}, §d6Fy1a dang tuvén
tinh trén ¢ xdc dinh bdi hé thic
<Py, Ye»=<F,explady(YV)> Y. X e g,
s Cudicling cdn ching minb dng thite Q,. (&G ) = Q, d8i v8i timg G
thube {Gs 10 Gsia sia soy, Gsoao) (AeRO, T
Dudi diy ching ta 5& liét k& cdc tinh todn cu thé cho titng nhém 3 xét.

i G=0Gs,y

0 0 0
ad,=|0 0 0 O 0} chicdgid wiriéng thuc ta 0 (b6i 4y va d,
0 ¢ 0
G ¢ 0 -f d)
I (I 0 0
6 1 0 { {
o i G 0
L F e =
exp (ady) 0 0 1 0
1+ ed )/
¢ 0 O - ( } e”
\ d
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X = o,
y o= B
.l o » Z = 4 ; .
Toa d6 Fxe . nhuasau: !
(_, 1 + ¢V )
t = 0 o 4 ;
d
5 = g et

Po do .
{(aB.7,80)}: khio=;

GG y={F (xy.ztsy X(abedhHe g)= 17
T g {Qﬂ}fb/f,SCR m>{}} khi o = 0.

2. G=Gs,o
00 0 0
O 0 0 ¢
ad, =10 0 & 0 0]chicégidmiriéng thye 12 0 (boi 5.
¢ 0 O 0 Q
¢ 0 —d ¢ 0
L0 0 0 09
4 1 O ¢ ¢
exp{ad,)}={0 © 1 6 0
¢ 0 0 1 0
0 0 - d ¢ [
X =a;
y=p;
Toa A6 Fxe § nhu sau: sz=y—~do;
t=0+co;
s = 0.
Do do '

B S0) ko =0

Qg xyzts) XabedDe g ({
(g ={k: (x V XabedDe g)= L{aﬁ,z,fa);zre]i\b\} whic #0.
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3. G = 65.1.3

ad, =

Lé Ank Vi - Nguyén Céng Tri

Toa 40 Fye ¢4 nhy sau:

Do 46

Q‘F ({i }:{F)\ (Xsyazatas)f X(aabbcﬂdsﬁ < é}}:!r

4, G = Gg‘gil

y —
aaX =

-

0

{0

—d

D

=N

Lo s B i B

[

6 0 0 4
0 0 0
o 0 { | chi ¢6 gid tri ri€ng thue 1a O (bt 3),
0 0 0 0
-b a —d ¢
10 0 0 0)
0 1 0 O 0
exp (cz d } =1 0 L 1 0 0
0 0 0 0
-8 e -d o« 1
x =@ — b
y=pf+ac,
z=y~de;
[=348-+co;
§ =

{a,ﬂ,}/,é',{})}; khio =0,

;
¢
L{(x;y,z,r,a')/x, V,Z,t € !R}; khi o #0.

chi ¢d gid tel riéng thue 15 0 (b61 3) va ¢ (061 2).
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80'8 nam 2008

Y { Q0 O
0 1 0 0 O
O 0 1 O 0
exp(ad__,): d{—1+ 2%
' \ o 9 - ( ) e’ 0
b+ ¢
F-1+ e
0 0 EAGE )_ 0 e
. C
Toa 48 Fye & nhu sau;
X =,
y=p5;
—l+et 13t
vz=y -4 -0 = T,
+ ¢ c
f=e“d,;
g=efo.
QL (G~ 1R, (¥ 2,Ls) X(abe,d ) e G
{(a‘ B.y.00)} khid=o=0
{( B.z05) z,5eR; a‘s>{} khid =00
{a.fzr0) zreR; 5f>0j khi & # 0,0 = 0,
1( Baps)ztseRot-8s=0, 0t >08s>0 khid#0,6#0.
5. :l= G 22 .
0 0 0 0)
0 @ g 0
ad,. =10 0 0 0 | chico gid uiriéng thie 13 0 (bdi 3), ¢ va ch.
0 6 —-d ¢ 0
0 0 -Af 0 Jc

RSl

[ Rw]
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10 0 0
0 1 0 O
0 G 1 0 §
exp(ad, )= d{-1+e°
(adi )=y o _dlee) oy
&
fi~1+e" .
'
Toa dd Fxe ¢ nhy saw
(x = a,
v =p;
_1 \ ’.r.' . . le
Yz =y —d r—€)~m—c‘?~f L+ e G
[ C
F=e"d,
LS — e.lco_

Do da

Q{G)={F, (xyztsy X(abe,df) e €}
rs{({;’,‘ 8.y, (}-{))}s; khid=c=10
{ a,B,2.0, s f7 $€R,Gs>{}]; khié =0,0=0;
== { czﬁzrﬂ)fz; e R; ot>0} khi o #0,0 =0
[
|

A

) :j)_; };(TI >85>0 khid=#0,0=0.

{1
1{& ;{fsz,!,s)/z,f,s e .lig,',l h
VT

i

Phép ciwing minh dinhif 1 duge hodn thinh. =

1.2.3. Minh hoa hinh hoc
1. G=G;,
e Fdn cac quv dao O-—chi€u Ia siéu phang t0a 40 ¢6 phuong trinh
s=0 wong € = I,
e M3 qui dao 2—chifu 13 mot nita mét phing dang
(o, B, xRxR.cR =g
Ta hiy xem R x ({0 (c R = {f ) nhit truc OX &€ hinh dung G* =R’
nho B = OXts. Kki d6 mit phiing OXt 13 tip cée qui dao O—chiéu, ¢dn ho céc
qu¥ dao 2-chiéu chinh 12 ho cdc n¥a mat ph'fmg song song v&i nhau va vadng
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gée vdi OX ¢ phia rén hode phia dudi mat OXt. Ho cic K-qu§ dao 2-chiéa
1ip thanh phén hoach cla da tap con md V; = R\ R*%{0} = B%R'= R*R_u
R'xR, wong R’ (xem hinh |)

i

!
f I.J—""‘I"‘—'——)’”"'-—*
| .v{' e e
H

- -
r L
] o -
§ ] - e 3
: A’,...___T__../_X...‘_...,._A
-
e I:_‘—’_—;—::V(u—n-..__
I—' -
- P MR /

s

n’xi’<a,a)i-5 10

Hinh 1
2. G=Csy»
e Tip cdc quy dao O-chién 13 siéu phing toa 48 ¢ phudng tinh
=0 trong £ = R
s  Mdiquy dao 2-chiu 12 mét mit phdng trong &G = R® dang
[{c, Byix Rix{g).
Ta hiy xem R* x{(0,0)}x R (cR® = ) nhy true OS d€ hinh dung
G =R’ nhu R’ = Oz(S. Khi d6 mit phing Ozt i tip cdc qu¥ dao U-chifu, con
ho cdc quy dao 2-chiéu chinh 12 ho cdc mit phdang soug song voi nhau va
vudng zoc vai OS. Ho cdc K-quf daoc 2—chién t4p thanh phin hoach cla da
tap con md V= RAR*x{0} = R*R'= R:%R_U R*<R, trong R (xem hinh 2).

B At fres o 0] st

o e
------
S Sy o
N LU
Eal -~ - .
e
P
T
s =
L e mivamtmt i b s o
T

Hinh 2
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3. (}:E}-} 1.3

&

4‘, {_}; }5‘3

&

¢

Tap cdc quy dgo O-chicu 1a siéu phing toa 46 ¢ phudng trinh
9= 0 wong € =R,
ML qu¥ dao 2—chiéu 1 siéu phiang song song vai siéu phing toa
d6 cac quy dao O-chidu v ¢6 phudng trinh s = o = 0. 8] day ho
cide qu¥ dao 4—chidu cling 14p thinh phan hoach cia

V= RA RS0 = RA%R = RSB URYR,.

L1
Tap cic quy dao O—chidu 11 mdt 3-phing toa dd romg G = R o6
phuong (rinh: (={, s =10,

M1 quy dao 2-chién 13 mdt nda mil phing 2—chiéu nim trong
3-phing ¢6 phucng trinh: x = afconst); y= Blconst) cha g = R,
Ho cdc quy dao 2—-chiéu }p thanh phin hoach cla da tap con md
Vo= ROAVR){0,01c R,

5, {.}:GS,?,H?\) i:’\.E {{{\{0, 1 })

Ho quy dao O-chiu i 3—phing toa d6 ¢ phuong teinh: t= 0; s=0
rrong =1

M&i quy dao 2—chifu 13 mot mit &y nfun fron ven trong mdt 3-
phing cla & = R’ ¢6 phuong tiioh: X = o (const); y = f} {const).
Ho cdc K-quy dgo 2-chiéu ciing 1p thanh phan hoach cda da
tap con md V, = B\ Rx{(0,0)} cha R> (xem hinh 3).

Hinh 3
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Ti¥ bie tranh hinh hee cde K-qu§ dac vira m6 td & rén ta ¢ ngay hé gua
e khac dudi diy.
124, . Hé qua 1 o

Cic dai s Lie s, Gs12 sz Gson Gsazny (AeRN0, 1) déu la
cde MDS—dgi s8. Do d6 cdc nhém Lie Gspy, Gsia Gsis Gsap Gsza
(AR, 1]} dén 1o MD5—nhom lidn thong don lién, m

$2. Cac MD3~phiin ld lign két vdi cdc MDS—nhém di xét
2.1. S¢ tgo thanh cdc MDS -~ phin g
201 Binh i 2
Gid su G la mér MDS-nhdm {ién théng don lién bdr ki vx Gs . Gy,
Gspa Gsan Gspaa (AERNO, 1)), B 1a ho ede K—qu¥ dao chiéu cye dai ciia nd
v Ve I/ O&g). Khi do (Vg, 95) o mdt phin ld do duge. Chiing ta sé goi

hdn b nay o MD5—phdn {d lién L6 voi G. w
2.1.2. Cluing minh dinh if 2

Phép chifng minh clng wong tf véi trudng hop cdc MD4-nhém trong
[71, hoilc cdc truting hop dau tién v& MD5-nhém dd xét tr ong [10]. Trude hét ta
¢fin xdc dinh mot hé vi phdn twon Sy tréa da tap Vi sao cho méi K-quy dao tiy
e dén 12 mot da tgp con tich phan lién thong 181 dai cda phén bd sinh bdi hé vi
phin d6. BE dén, phan bd ndy ciing s8 duge ki hién 14 97,

Dudi diy ta sé 1igt ké hé vi phin Sg gom cdc trudng vectd rén Vi sinh
ra phin b «7; cho ting MDS-nhém G da xét. Tuong ¥ nhy ki hidu cla s,

néu G= Gs,_ (n=1,2) thi Sqg cling s& duge ki bi€u 12 5, Chéng han S,

2002y 5€

duge ki hiéu 13 S_! iy Ae RAO 1)

J(** y,2,4,5)={0,0,0,—5,0);
Y, 1,2,t,5)={0,0,0,0,5);

%
(Y ‘;V,Z)EES):(O,O,“‘S:’O,C]);
(\’, ¥, 2,1, 5):(0,0,0,5,0);
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% (v zns)=(-5.0,0,0,0);
) 3, 2.0) = (8,5.0.0,05;

3(1(% ¥, 2.1, *—‘" ( 0, 5.0, O)'
(w,_, 5)=(0,0,0,5,0);

i

,I“ R*‘*xw = R*xR_UR'%R,.

=(0,0-1 - 5.2.0);
)= 0,00 - s, 0, As);

Vi moi(x ¥, 2, 4 8) € ‘v’g =R (BY*, e BMO11.

D& ding kifm ching duge riing cdc hé Sy vita 18t ké & wén déu ¢b hang

2. ngoat wl b& S, 5 ¢6 hang 4. Hdn nla, mbi K~ qu§ dao Q1 ho 7 ludn 1a

da tap con tch phin Hén thong t8i dai cda phin bé sinh bdi ke S tuwdng dng.

B vay (V.. 77, ) i phin 14 d&i véi mbi MD5-nhom Hén théng, ddn lién G 43

XEL,

Ti&p theo, ta cin trang hi “nﬁt d0 do hoanh cho (Vg %6 ) bing cdch i

N firechy o ~ Ca et £ Coaa s

ra mdt da treding veetd X, e CU A “ ’ff{ij} khiong trigt fiéu khap nai d01 vdh

mbi G va chitng 6 ring 4o do I_.ebegues i trén Vg bat bién A1 v ¥, Lite 45,

18p trgng dwdng (theo quan he€ ty 1€ nghich ham $8) chia ¢Ap (X5, 1) cho ta mot

O do he déi v anda {V., 47, V.. <7.% 1 mdtohin 18 do

d5 do hoanh A&t voi phan 15 {V,,7 ). B&i vay sé (V,,<7,} 12 mdt phén 14 do
duiic,

Dau tién, chiing ta dua ra ¥g cho mdi G. Mot lan nfta, d¢ don gidn,

el
Ly

., cling dwge ki hiu b X, (=12}, Chisg han, 1a dimpg ki hiu

B

g

7

2,2(2 )dc chi }tf?; SRR e RAVO,1) Cn the cde %o duge cho trong timg
ireding hop nhu sau:

?‘EI,?\: X;f\}éz; ){1 R ;’\ﬁ; %],3: El/\%z.’\%y’\}e;ﬁ

}{31 = J}‘h/\ K;, }églg[';‘_] == ?\E;/\. ?‘Eg; LS ii\{ﬂ,l }
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vige ki€m ching Xg E(,m(/\dm% (%) va kbdc khong khip ndi 13
hién nhién, _

Tinh bAt bién d8i véi ¥g cia 46 do Lebergues b 16 ring wdng duong vl
{inh b4 bign cta né 461 voi K-bifu didn clia G trong &'. Phép tinh todn don
gidn cho ta Jacobien Jx cda phép bign ddi K (exp X) trong ¢ uén ddng nhit
bing 1 d61 véi moi X € g. B&i vy u 12 K-bat bi&n. Phép chifng minh dinh 1
dwdc hodn thinh. &

7 - \j
i

. G:‘.,n,..

béi (V ), n=12.

T ER T
Chine han |7 7. & dude ki hidu 13 {V o YeRVO1
dbliz thali C’i\l,l{il bl (;5!?“2{/:} oAt JC 1 -L{;J_ a Y R BICINE (/\.«E { ) }\j-

2.2. Topb phin Id cla ede MDS ~ phan 14 43 xét
AT LA s P ~ s f - e - ¢ - a "
D¢ dang thay rang cdc phén 14 U’i,c_%), Lif],cﬁ.ﬁfiz), (V,fg“) dcu khong
cling kidu t8pd. Tuy nhidn ta ¢ khing dinh sau day.
2.2.1. Biuh H 3

2

Cdc phan ld (I’*/} (Vzrﬁfzw) AeRN 0,1} ciang kiéu tdpé.
2.2.2, Chi'ng minh dinh 1t 3
Aétdnh xa

W

WV, =R xR} — ¥,

X = ox;
;_: Vv
3 ds - )
zZ =
P = yign (r)|z|i/»‘/,
s = 5

1

vl moi (X, y,2,1,8) € Vs,
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Kifm tra trye G€p ta dugie A 12 mdt dong phdi chuyén 14 cia (Vz,l‘:% m}
Al
thinh 14 cla (?’23:’..5%1}, AeRNVG, 1Y Bé \f‘ﬁ}f{Vj,dﬁgi)ve‘i (V«_,(—_.f"j?f? m),
L E o2 E - 43 ]
AeRV0,1} ching ki€ 16pd. Pinh i duge ching minh. =
2.2.3. DE kifm tra duge (V,rr;{'z) (&, (*’73), (sz-:'??ﬁg’}}, (Iﬂ,fﬁi_ )
&R0, 1}, déu khong ¢6 14 compact ndo. M 14 clia ching ddu vi phéi védi
R%, ngoai trit mbi i4 cla (V i, ﬁ vi phéi véi RY.

2.2.4. TAt c& cdc MDS5-phén 14 d4 xét déu 12 phén 14 duge cho bdi phin thd véi
thd Lién thong,

2.2.5. Khing gian 14 cda tiing MD5-phén 14 44 xét nha sau:

L (#.7,) c6 khong gian 14 12 7’7 =R <[~} U R x {1}

) - 2 *
;T K cian 141 =
2. (\I},-\.‘f&j) ¢O khbng gian ld ia // =R xR,

1,2
v./ .
3. ( e ) ¢d khong gian 14 13 /]{5’//1“3 =R .
4. (I-’E,-:EE,‘) (V ZZP ]} c6 khong gian 14 la:
v/ 4
;/A_,;“ % e~ ”RZKK!,
T3l S

Néi riéng, cdc khdng gian 14 déu 12 nhiing khong gian 16p6 Hausdorff,
compact dia phudng,

T phép md 1d t6pd clia cdc MDS-phin 14 vita néu trén, 4p dung cdc
k€t qud trong tai liéu [1, section 5] cia A. Connes ta ¢6 ngay hé qud dudi day,

3

2.2.6. H¢ qua 2 (vé C*-dai s& ciha cde MD5 —~ phdn 1d da xér)
1. C° (;:-q,,;;f,,;);; C(RPx {1} U R x{-1})® K,
2. C{(V,. %, )= Cy(R*xRI® K,
3. (VL F )= C{RH® K
4. ¢ (v, )

T )= O (Ve T, )2 Co(RY xS ® K

"
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G do K =K{(L*(the)} ia CH-dai $6 cdc todn i ¢ '*omprzcr trén khéng gian Hilbert
v Ban chigu tach dupe L7 (thé).m

Nhgn xet

Trude hift, chiing t2 khing dinh ring 18t cd cde k&t qud néu wong cic
dinh iy 1,23 vAn cdn ding d81 v6i cic "\/EDSmnimm lién thbng (khéng nhat
thi&t don Jién) tudng (ng v&i cdc MD3—dai s6 Gsi,10 Gs.1.2, Gsaya, Gsas Gs2200
(LeB\D, 1Y), N6t chi 116t han, n€u G 12 mdt MDJ—nhom {i&n thong (khéng
phat thidh don 1ién) tudng ¥ng v6i mot trong cée MD3—dal 0 k& tén thi bdc
tranh cic Ke~qu¥ dao clia G hedn todn trimg vdi bide tranh cdc K-quf dgo cila
phit don lign G cla né. Ho cde K~qui dao chiéu cyc dai cla G cling 18p thanh
cling mot MD3—phin 14 nhu phi don lién G cita né. Hun nifa, che MD5~
nhém va MD3S-dal s§ dd xét trong bai ndy déu khic cdc MDS—nhdém vi
MD5—dat s6 di dage xét ndm 2003 trong {10].

#

Nhitng huéng md cin ti€p tue nghidn cifu
1. Cin liet k& ddy dd v phin loai trigt ¢& (chinh xdc d&n ding cfu dai s6
Lie) tofn bo ldp MD3— dai sO. Sau d6 1iép tuc xét céc Idp MDn— dai s&

vdi nz 6.

2. Nehién ctfu k§ hon vé ¢dc MD5-phén 14, Cy thé cin mbd i cdc C ~dai s6
lién k&t véi cic MDS-phin 14, Pay 12 mdt vAn dé phic tap va ddi héi
cong side dAu tr nhién hon. Sau 46 ciing HEp tue mé 14 cdc C'— dai s§ ¢iia
céc MDn—-phén 14 v8in z 6. |

3, Xay ding hiong of hoa bién dang trén cde K—quy dao cia cic MDS5-
nhém ddng théi md rong bai todn cho cdc idp MDn—nhdm v3i nz6,

M3i hudng néu trén déu 14 nhitng van d& thai sy rét dzing quan tdm.
Chitng 161 58 ticp tuc nghién cidu vi cdng bé trong nhitng bai bio ti€p theo.
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