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CAC MODE DAO DONG QUANG
TRONG DAY LUONG TU TU DO

Ping Tran Chién'”, Nguyén Anh', Nguyén Sy Hai', Ta Anh Tan’
"Triecong Pai hoc Tai nguyén va Méi truong Ha Nji
*Truong Pai hoc Thi d6 Ha Nji

Tém tdt: Chiing téi dp dung mé hinh lién tuc tai bién vt liéu dé mé ta cdc phonon quang
doc (LO) trong ddy lwong tu tw do. Sw giam gitr cac mode dao dong quang trong ddy
liegng tir ché tao bang vit liéu ban dan phan cwc dwoc mé phong bang Ii thuyét lai cap ba
giita cdc mode quang doc (LO), quang ngang (TO), va dao dong bé mdt (IP). Trong cong
trinh nay chung toi tdp trung muu td cac mode LO, TO, IP mgt cach riéng lé co su dung
hai diéu kién bién co va dién tir.

Tir khod: LO, TO, IP, diéu kién bién co dién tir.

1. MO PAU

Mot trong céac li do lam cho cAu trac nand dugc dic biét quan tam la tinh chét dién tu
va dao dong cua chung bi bién dang do chung trd thanh thap chiéu va dbi xung thap. Hé
chudn mét chiéu (quasi-one-dimesional) dugc cha ¥ vi ching cho hang loat hién tugng vét
li hap din. Khi ap dung trong cac thiét bi vi dién tir thi sy van chuyén hat tai ciia ching
dugc déc biét chu y. K& tir khi Sakaki [3] tién doan vé su tang cao cua dg linh dong do su
tan xa khong tinh khiét & xa gdy nén, twong tac cta electron voi phonon quang doc (LO) da
duoc nhiéu tac gia nghién ctru va cho rang cac phonon 1a phonon khdi va nhimng hiéu tmg
giam gitr ctia phonon dugc bo qua. Diéu nay 1am cho van dé trd nén don gian. Trong hé hai
chiéu twong tmg (vi du giéng luong tir GaAs/AlGa,<As), hang loat cac nghién ctru chi ra
rang hiéu g giam giit phonon tao ra sy thay ddi quan trong trong viéc van chuyén céc hat
tai [6, 7].

Trong bai béo ndy, chung t6i quan tdm dén su giam nhét cua cac mode quang trong
day luong tir. Van dé nay ciing da duoc nhiéu nha vat 1i 1i thuyét quan tim nghién ctru nhu:
cong trinh [4] nghién ctru cac mode quang doc va chi 18 duoc tan sic cua chung va tinh tbc

) Nhan bai ngay 05.8.2016; giri phan bién va duyét dang ngay 15.9.2016
Lién h¢ tac gia: Pang Tran Chién; Email: dtchien@hunre.edu.vn
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d6 chuyén muc cta electron dbi voi day free-standing ciing nhu diy c6 méi trudng ngoai
bao quanh. Tuy nhién cho dén nay trong hé chudn mot chiéu, hau nhu cic nghién ctru van
tap trung nhidu vao tac dong cua cac phonon

quang bi giam gitt 1én tinh chit van chuyén cua 4z
electron trong day ma bo qua tac dung do sy giam
gilt cia cac mode dao dong quang ngang (TO)
cling nhu anh hudng cua lugng tir anh sang khi lién

két voi cac mode TO.

Mo hinh nghién ctu la mdt sgi GaAs dugc
dat ty do (mdi truong vat li¢u tho 2 la chan
khong, (hinh 1).

Hinh 1. M6 hinh nghién ciru

2. CAC MODE DAO PONG QUANG TRONG DAY LUQNG TU

Ap dung i thuyét lién tuc cho ban din khdi va cac diéu kién lién tuc tai bién dé giai
bai toan cho mét soi day tu do (free standing wires) c6 ban kinh R, va chiéu dai L. Nhu
vay diéu kién bién ap dung o day la su tién t&i 0 cua moi dich chuyén tai bién. Bai toan soi
day hinh tru c6 chiéu dai L va ban kinh Rq duoc st dung hé toa do tru do tinh chat dbi xung
ctia day (hinh 1). Chon truc z huéng theo chiéu dai ciia day. Cac biéu thtc div, rot va toan
ttr laplaxien duogc viét nhu sau:

1o 0 1,0 ol
Vii=—| —(r—iu)+— u)+7r—-u 1
! r{@r(rﬁru) r(ﬁqoz ") razz u} )

[Vxu] :%{a—ip w0, z)—g( M (r,0, z))}.ér +[§ u P, z)—a—aruZ(L)(r, o, z)}.é(p

)
1| 0 0 .
+;|:5(l"ll(p(L)(7”,(D,Z))—a—qour(L)(V,(D,Z):|.eZ =0
1 0 10 0
(V) = P8 (e 0 (D). () (3)

» Cac mode quang doc (LO mode)

Pé tim phuong trinh cho d6 dich chuyén ctia mode LO trong ddy thi st dung (1)
ta duogc:
10 8_2 1 08 ©&

——t—+———+—+k; [u" =0 4
(rar or’ r’op’ oz LJu @
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Nghiém cua (4) dugc tim dudi dang:

u”(r,0,2)=Au" (r).e"? e (5)
Thay (5) vao phuong trinh (4) duoc:

[ 10 & 18 @

—t—t+—5—5+—+k |[AuP ()™ =0 6
ror o’ r’ogp’ o7 j (r)e™e ©

C6 thé viét lai:
2 2
a0y L2 w0 () - w1y — g 2u () K, 2O () = 0 (62)
or r or r
Phuong trinh (6a) 13 phuong trinh vi phan chi véi mot bién 7 cho nén ta ¢ thé viét lai
chung nhu sau:

d? 1d m?

Wu(“(r)+ o u(“(r)+(—r—2u(”(r)—q§u(“(r)+kL2Ju(L)(r) =0 (7)
bat

2 -

(a}) =k, -q =(ef ~0) B¢ (8)
Ta duoc:

d? 1d > m?

WU(“(”)‘F T U(L)(”)+((‘1fp) _r_zJ“(L)(V) =0 )

Dua vao bién s6 moi g, , = qf, /" sau d6 dat ching vao phuong trinh (9) sau khi bién

d6i, thu dugc phuong trinh sau:

)+~ Oy = (0 (10)
dy

5.p Xsp Csp Xsp

Day 1a phuong trinh Bessel, theo diéu kién ctia bai toan (r < RO) nén (2.10) c6 nghi¢m
12 dang thtr nhat ciia ham Bessel d6 la ham J (z, ). Ta tim dugc nghi€ém cua phuong trinh
(1) nhu sau:

u (r,0.2)=AJ, (7., )" " (11)

Sir dung dicu kién thtr 2 ciia mode quang doc: [V xu]=0, viét trong toa d¢ tru:
1| 0 0 0 0
Vxu|=—| —u® r,Q,z)——I\ru (L) r,0,z)) |.e +| —u %) r,Q,z ——u r,Q,z) |e
[ ]r{aqoz((o)az((/,((o)),azr((o)arz((o)(,,

+%{§(’“J”<r, 2 z))—%ur“’(w, z)}.ez =0 (12)
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Thay (11) vao (12) 1ay dao ham va chu ¥ rang cac véc to don vi doc 1ap tuyén tinh nén
ta tim dugc phuong trinh cho do dich chuyén ion ciia mode LO trong day la:

u= A, —_i:llf’p J, (qipr)e"‘“"e"qzz

uqf:Az%Js(qipr)eiweiqu (13)
r z

u:=4J, (qipr)e"‘“"eiqzz

Hay c6 thé viét:

u =4, {%L’J'm (qf,pr);ﬂJS (af,7):d, (qf’pr)}ei“‘”eiqzz (14)
rq,

Trong d6: A, ta di thay bang Agplahé s6 ctia mode, qf’ , la véc to song dugce xac dinh
boi g, , = qf’ o7 VOl y o la nghiém cua ham Bessel Jsp( 7, ) va p 1a chi sd nghiém cua
ham Bessel.

» Cac mode dao dong interface polariton (IP)

Céc mode quang ngang TO thoa mén diéu kién V.u=0 with Ou =0 va c6 phuong
trinh cho do dich chuyén la:

2

2
{Cco—z[goa); —~ emaf] + {f—zgwﬂ,f + ;] - afjvz + ﬂhZVZVZ}u =0 (15)

Theo [9] mode TO ¢6 huéng vudng gbc v6i cic bé mit phan cach cuia cac moi trudong
vat liéu ban dan s& tuong tac voi photon va trd thanh polariton. Tai bé mat vat liéu, khi bo
qua hiéu mg tré tirc 14 coi van tdc ¢ clia anh sang 1a 16n vo cung thi ta thu dugc mode
interface polariton (IP). Mode nay giam rat nhanh khi tién ra xa mit phan cich hai méi
treong nhu mot song dién tir. Khi xét dén cac mode ngang, chon truc z theo chiéu dai cua
day, nén cac mode TO c6 hudng truyén tién vé bé mit diy va sé twong tac manh véi
anh sang tao ra polariton. Theo [5] thi d6 dich chuyén cua mode polariton thoa man
phuong trinh:

{gj[eoa)ﬁ—5wa)2}+(a)T2—a)2)V2}u=0 (16)
¢

Giai phwong trinh nay twong ty nhu mode LO, ta thay biéu thirc ctia vi phan cép 2 theo
toa do tru vao trong phuong trinh trén déng thoi dat:
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2
i %[gowf —gwa)z]
k) = — (17)
w; — o

Chuing ta s& tim duoc phuong trinh chuyén dong cho mode IP la:

(V’+K2u=0 (18)
dz P 1d p Z_i p _
Wu (r)+ ;Eu (7”)+(qp 7’2)” (r)=0 (19)

O day ta da dit: ¢} =k’ —q_
Phuong trinh (19) 1a phwong trinh Bessel. Bé ¥ dén biéu thirc:

2 2 2]
2 g = ) [goa)T g, @ e
a, =k, ~4q. = 2 q:

w; — o’
Déng thoi, mode IP dugc xét trong gidi han bo qua moi hiéu tmg tré tic 14 1/¢? =0, nén
q,=-q: (20)
Tir (20) ta thdy rang véc to song cuia mode IP bat budc phai 1a phan 4o, cho nén ta
phai co:
q, =-iq. 21)

Vay phuong trinh (19) tr¢ thanh:
d’ 1d s
—u’ () + ——u’ ()= @+ |u’(r)=0 22
7 ()rdr ()(qz rzj (r) (22)
Phuong trinh (22) nghi¢m ctia mode IP dugc tim c6 dang sau:

u’(r,p,2z)=CI (r)e"’ e (23)

Biéu thirc cua (V.u(P )) duoc viét trong toa do tru nhu sau:
(va™) =L u" 0.0+ LuP 0.0 )+ L2+ Lu =0 (24)
r or rop ? (4
Thay (23) vao (24) va 1y dao ham chung ta c6
C. 1 1.(q.7)+C.kI(q.r)+ G, B I.(q.,n)+iC,q.1(q.7)=0 (25)
r r

Str dung (25) ta tim dugc 2 mode IP nhu sau:
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» Mode IP thir nhat

Tir nhan xét vé tinh chét cia cac Mode IP trong diy ta thdy ngoai thoa man (25) thi
mode IP con truc giao voi mode LO ¢ day ta c¢6 thé chon mode IP1 truc giao véi truc z va

tim dugc phuong trinh cia mode IP1 nhu sau:

(1p) =C li n -0 isp iquI 26
u SP{’S—IS(‘LRo)’ e™e™1, (q,r) (26)
Trong d6 ta da dat:
77 = [(S+1)Is (quO)_ROqus+1 (quO ):| (27)

C, da duogc thay bang Csp la hé s6 ctia mode, q, 1a véc to song doc theo truc day.
» Mode IP thir hai

Mode IP2 thoa mén tinh chit nhu mode IP1 nhung dong thoi né lai truc giao véi chinh
mode IP1 vi vay ta tim dugc phuong trinh cua mode P2 la:

e _p iR i [7 =L (aR)]
sp | n ? quo 7713 (qZRO)

} I (qzr)ei‘v“’eiqzz (28)

3. KET LUAN

Chung t61 da xay dung tuong minh mode dao dong LO va IP1, IP2 la cac mode tuong
tac cuia phonon quang ngang TO vd&i photon tao thanh polariton. Trong nghién ctru t6i day
ching t6i s& sir dung diéu kién bién lién tuc ctia mot soi day tu do tim phwong trinh chuyén
dong ctia cac mode hybrid LO, IP1, IP2 trong day lugng tir ban dan phan cuc. Luong tir
hoa 1an thr 2 tim cac hat lai hybridons va cac hé thtc tan sic ciia ching. Str dung phuong
phap ham bao dé gidi bai toan cho electron trong s¢i day luong tir. Sau d6 dung li thuyét
nhiéu loan Dirac dé thanh lap biéu thirc x4c dinh tdc do tan xa va thoi gian hoi phuc cho

electron trong day luong tir cau trac nhu trén.
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Phu luc
XAC PINH MODE QUANG DOQC (LO)

Xét phuong trinh (12), cac véc to don vi theo cac truc 1a doc 14p tuyén tinh dbi voi

nhau cho nén thu dugc hé phuong trinh sau:

—u_ " (r,p,z)——(ru 7o,z
%0 - (r,9,2) 62( p (r.@ ))

éuru) (r,0,2)— 2“2(” (r,0,2) (P.1)
Oz or

or

0 0
—(Vu(p(L)(}",¢,Z))—%ur(L)(l",(D,Z)

Ta di tim nghi¢m thanh phﬁn theo céc tryc cua toa do tru dudi dang nhu sau:

uf(f", (0, Z) — A,,JS (ZSP)eiS(ﬂeiqzz
u,(r,0,2)=A I (xg)e" e (P.2)
isp iq.z

uf(r,(D,Z)zAZJS (ZSP)e e

Trong do: A,,A,, A laciché so. Thay (A.2) vao (A.1) va lay dao ham ta tim dugc:

isA.J, (Z i )ei‘weiqzz —riq,AJ ( X ) 00 — ()

z%%pY% m

iq, 43, (7, )¢ —q5 4T, (7, )" =0 (P.3)

At/) J. ( 7o ) R qu - A(o J; ( 7 ) R isAJ ( Xy ) 252697 = ()
Giai hé phuong trinh (A.3) ta biéu dién dugc cac hé sd A | A, quaA,
s
4 =g 2
4 z qu
~iq’, I, (a5r)
e I (a;r)

Thay (A.5) vio (A.2) ta tim dugc phuong trinh do dich chuyén cho mode LO

(P.4)
A=A

7

L

u,., =4, {_;&J (prr);%JS (atr):d, (qur)}e,weiqﬂ
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XAC PINH CAC MODE INTERFACE POLARITON (IP)

Str dung phuong trinh:
1 & 9 ) 10 9 )
—u, (r,@,z2)+—u (r,@,z)+——u, (r,¢,z)+—u.  (r,,z)=0
r’(¢)ar(¢)ra¢¢(¢)az(¢)
Thay (22) vao (24) va liy dao ham ta duoc:
C. l I.(q.n)+Cq.l S (q,n)+C ” ﬁls (q,n)+iC,q.1,(q,7)=0 (P.5)
r r

Str dung tinh chit dao ham ctia ham Bessel:

L(q.r)=—I (q.r)-1_(q.r) (P.6)
q.r
Chung ta duogc:
G l[(S AL () -Cra L, (a.)]+C, 21, () +iCa 1, (a.r)=0 (P.7)
r r

Véi cha y rang phuong trinh ndy cta mode phai ding cho toan b vat liéu vi vay nod
cling phai diing cho mot diém bat ki nao d6 nam trén bién, ta c6 hé thirc sau

G %[(S +1)L(q.R)~Ra.L, (a.R),]+C, %SIS (0.8)+iCal (q.R)=0  (P8)
bat:
n=[(s+1)L (q.R,)-Rya.1,.,(a.R,)] (P.9)

Ta viét lai (P.8)
1 is )
Crgnwgls (9.R,)+iCq.1,(q.R))=0 (P.10)

Nhu trén ta da néi trong vat lidu ludn ton tai hai mode dao dong ngang truc giao nhau
cho nén mode IP ciing s& ton tai hai mode truc giao nhau.

Mode IP thi nhat

Pé tim mode IP thtr nhat ching ta chd y rang mode IP tryc giao v&i mode LO va do
tinh chat déi xung cua vat liéu theo toa do tru cho nén ta co thé xoay hé toa do sao cho
mode IP th{r nhét truc giao voi tryuc z ta co:

uPe_ =0 (P.11)
Hay:
C.e*e""1 (q.r) =0 (P.12)

=
o
Il
<
Il
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Va nhu vy thi thanh phan theo truc z cia mode IP thir nhat s& bang 0. Tir diéu kién
cta mode IP divu = 0 c6:

—[s+1 (a.R)- Roqzlsﬂ(qu)o]wwi;SL(quo)+iCzqus(quo)=0 (P.13)

Ta tim duoc:

c-cl_M P.14
7 TsI(q.R,) (19

Thay (P.14) vao (22) dugc phuong trinh d6 dich chuyén cho mode IP thir nhat:

u(lp) — C{l, ln ,O} zsrp iq. zI (qzr)
s1,(q.R,)

Mode IP thur 2

Nhu di néi ¢ trén mode IP thir hai tryc giao v6i mode thir nhit cho nén ta s& cé
phuong trinh sau:

B Cee*1,(q.R,)é"" %1, (q.R,)+ B,C-——— "1 (q.R,)é**¢*1,(q.R,) =0 (P.15)

sL(q.R,)
B, +B, M _y—p :B,M (P.16)
"s1(q.R,) ¢ "

Hoan toan twong tu thi mode IP thir hai nay ciing phai thoa méan diéu kién ctia mode IP

do 1a divu=0 cho nén ta co:

1 is . _
BrEOn+B¢,EL(quo)+lequS(quo)—0 (P.17)
o |
Brén—Br%Hquzls(quo):O (P.18)
=B = ['l I qRO J (P.19)

r Ro nl, (a.R,)
Nhu vy, phuong trinh cho d6 dich chuyén cia mode IP tht 2 la:

S T

: L(q.r)e" e
Rl (q.R) }
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OPTICAL MODES IN A FREE STANDING QUANTUM WIRE

Abstract: A continuum model is employed to describe the allowed longitudinal-optical
(LO) phonons of a cylin-drical free-standing GaAs wire. The confinement of optical
modes in a quantum wire of polar material is described by a theory involving the triple
hybridization of LO, transverse optical (TO) phonon, and IP (interface polariton) modes.
In this work, we tried to calculate the LO, TO, and IP modes in a quantum wire using
conditions of both mechanical and electromagnetic boundary.

Keywords: LO, TO, IP, mechanical and electromagnetic boundary.
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THE INFLUENCE OF TEMPERATURE ON THE
MICROSTRUCTURE AND THE PHASE TRANSITION PROCESS
OF THE SiO, BULK MODEL

Nguyen Chinh Cuong', Nguyen Trong Dung
Hanoi University of Education

Abstract: This paper studies the influence of temperature on the microstructure and the
phase transition process of the SiO, bulk model. This bulk model is constructed with 3000
atoms (1000 Si atoms and 2000 O atoms) at temperatures 300K, 500K, 1000K, 1500K,
2000K, 2500K, 3000K and 3500K and at the pressure 0GPa by the Molecular Dynamics
Simulation method with the van Beest-Kramer-van Santen (BKS) pair interaction
potential and periodic boundary conditions. Research results showed that almost the
samples had the coordination number 4. When the temperature was increased, the
number of samples with the coordination number 4 decreased while number of samples
with the coordination number 5 and 6 increased.

Keywords: Temperature, microstructure, phase transition process, SiO, bulk model,
Molecular Dynamics

1. INTRODUCTION

In recent years, the oxide materials Al,Os, SiO;, Fe;03, GeO,... are widely used in
many industries, of which SiO, is used to manufacture the semiconductor materials. Some
methods have been developed to study SiO, such as the experiment method, the theory
method and the simulation method. The obtained results have shown the polymorphism of
the material and the influence of temperature and pressure on the microstructure and the
phase transition process of the material [1-8].The experiment method using X-ray
diffraction has identified the average angle of the couplings Si-O-Si is 151° [9] and 144°
[10]; Zachariasen predicted the microstructure of SiO, with the amorphous state and the
liquid state is mainly SiO4 structure unit [11] which has been determined through the X-ray
diffraction technique of Mozzi and Warren [12].The simulation method using the

" Nhan bai ngay 19.8.2016; gtri phan bién va duyét dang ngay 15.9.2016
Lién hé tac gia: Nguyén Chinh Cuong; Email: nccuong@hnue.edu.vn



16 | TRUCGING BAI HOC THU BA HA NOI

molecular dynamics model has determined the average angle of the couplings Si-O-Si is
145° [13], while the average angle of the couplings O-Si-O is 109.5° [14], 109.47° [13, 14]
and the average length of the couplings Si-Si, Si-O, O-O at the pressure 0GPa is 3.07 A,
1.59 A, 2.61 A[8],3.08A,1.6A,26A[5],3.11A,156A,250AT[14],3.12A,1.62A
and 2.65 A [13, 14] and transition temperature 2973K (from solid to liquid state) [16]. The
results showed that there were differences between the experiment method and the
simulation method both in terms of the coupling length and the coupling angle. In order to
clarify this issue, we studied the microstructure, the phase transition process of the SiO,
bulk model under the influence of the temperature, the pressure and determining the phase
transition temperature of the model. The obtained results will support the experimental

measurements in order to increase the applicability of the material in practice.

2. RESEARCH METHOD

To study the microstructure and the phase transition process of SiO, by the Molecular
Dynamics (MD) Simulation method, pair interaction potential and the van Beest-Kramer-
van Santen (BKS) pair interaction potential were used [17], in which we mainly used the
BKS pair interaction potential. In this paper, we used the Molecular Dynamics Simulation
method with BKS pair interaction potential in the form (1) and periodic boundary
conditions.

U, (r)= a9 +Ae " —Br, —Cyr. (1)

ij ij ij i
ij

Including: Aj;, Bjj and Cj; are the potential coefficients of the model; qi, qj are the
charges of the two atoms 1 and j; rj is the distance between the i"™ atom and the jth atom,;
Uji(r) is the interaction energy between the i"™ atom and the j™ atom which is shown in
Table 1

Table 1. The parameters in the SiO, bulk model.

Factor Ajj (eV) Bij (A7) Cij (eVA®) qij (e)
Si-Si 0.0 0.0 0.0
Si-O 18003.5773 4.87318 133.5381 qsi=12.4
0-0 1388.773 2.76 175.0 qo=-1.2

The SiO; bulk model with 3000 atoms (1000 Si atoms and 2000 O atoms) was initially
put randomly in a cubic box. It was run with the statistical recovery of 2.10* steps by the

BKS pair interaction potential and periodic boundary conditions so that the atoms
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(molecules) were not stuck together. After that, the temperature was increased to 300K,
500K, 1000K, 1500K, 2000K, 2500K, 3000K and 3500K at the pressure 0GPa to reach the
expected value. All samples were run simultaneously with 5.10° NVE steps until the model
reaching to the stable state. The obtained samples were analyzed through the shape, the
size, the energy, the radial distribution functions, the coordination number, the distribution
angle, the length of the coupling and the phase transition temperature through the

relationship between the energy and the temperature of the samples.

3. SIMULATION RESULTS

The SiO, bulk model (3000 atoms) was simulated by the Molecular Dynamics (MD)
method with the BKS pair interaction potential and periodic boundary conditions. The

result on the shape of the sample at the temperature 300K is shown in Figure 1.

Fig. 1. The shape of the SiO, bulk sample (3000 atoms) at the temperature 300K.

The result in Figure 1 shows that the SiO, bulk model at the temperature 300 K had
the cubic shape and nano scale with the existence of the two atoms: Si and O. Si atoms are
red and the O atoms are blue. When the temperature was increased from 300 K to 500 K,
1000 K, 1500 K, 2000 K, 2500 K, 3000 K and 3500 K, the size of the samples are shown
in Table 2.

Table 2. The size of the samples at the different temperatures

Temperature (K)| 300 500 1000 1500 2000 2500 3000 3500

The size (nm) | 3.4399 | 3.4430 | 3.4502 | 3.4538 | 3.4584 | 3.4436 | 3.4315 | 3.4246

» »
» »

Table 2 shows that when the temperature was increased from 300K to 2000K, the size
of the model increased from 3.4399 nm to 3.4584 nm; in the temperature range from
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2000K to 3500K, the size of the model reduced from 3.4584 nm to 3.4246nm. This
indicates that the temperature range from 2000K to 3000K are the phase transition range of

the model from the amorphous state to the liquid state.

The microstructure of the SiO, bulk model continues to be studied at different

temperatures, the results are shown in Figure 2 and Table 3.

254
f—— Si-Si
— Si-0
20 — ool
154
=
104
54 “
0- L L L L L L L
o L o L hd 1 o L] L] 1 L]
0 2 4 6 8 0 12 14

A%

Figure 2. The radial distribution function (RDF) of the SiO, bulk samples
at the temperature 300 K

Table 3. The position, the height and the average coordination number
of the radial distribution function at different temperatures

Temperature Tij &) 8ij Z;

() Si-Si | Si-0 | 0-0 | si-si | si-0 | 0-0 | sisi | si-0 | 0-si | 0-0
300 K 3.18 | 1.64 | 2.64 | 453 |2472| 475 | 416 | 4.02 | 2.01 | 751
500 K 318 | 1.62 | 2.64 | 443 [2054| 450 | 4.17 | 4.02 | 2.01 | 7.50
1000K | 3.16 | 1.62 | 2.64 | 4.01 | 1555 | 3.87 | 4.18 | 4.02 | 2.01 | 7.46
1500K | 3.16 | 1.62 | 2.64 | 3.63 [ 12.60| 3.50 | 4.18 | 4.02 | 2.01 | 7.46
2000K | 3.14 | 1.62 | 2.66 | 3.31 [11.00| 320 | 4.15 | 4.01 | 2.01 | 7.45
2500K | 3.18 | 1.62 | 2.66 | 3.07 | 9.64 | 294 | 415 | 4.02 | 2.01 | 7.50
3000K | 3.16 | 1.62 | 2.68 | 2.85 | 852 | 2.71 | 42 | 4.02 | 2.01 | 7.59
3500K | 3.18 | 1.62 | 2.66 | 2.59 | 7.46 | 247 | 42 | 4.03 | 2.01 | 7.68
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From Figure 2 and Table 3 we can see the SiO, bulk model at temperatures 300K,
500K, 1000K, 1500K, 2000K, 2500K, 3000K and 3500K with the height of the first peak
of the radial distribution function predominates. When the temperature was increased, the
first peak position of radial distribution function of the coupling Si-Si changed around 1.2
%, increased insignificantly in the coupling O-O and changed slightly in value with the
coupling Si-O. This result is consistent with previous simulation results (at the normal
pressure, the couplings Si-Si, Si-O, O-O have the length of 3.07 A; 1.59 A; 2.61 A [8],
3.08 A; 1.6 A; 2.6 A [5], 3.11 A; 1.56 A; 2.50 A [12], 3.124; 1.624; 2.65A) [13, 14]
respectively. This indicates that the distance of coupling Si-O did not depend on the
temperature and there always existed a close order in the coupling Si-O. The first peak
height of radial distribution function of the coupling Si-O at temperatures 300K had the
greatest value. When temperature was increased, the first peak height of the radial
distribution function decreased gradually. Similarly, the first peak position and height of
the radial distribution function decreased in the couplings of Si-Si and O-O. This indicates
that there were influences of the temperature on the length of the couplings Si-Si, Si-O, O-
O which led to the heterogeneity of the microstructure of the SiO2 bulk model. In addition,
in the temperature range from 2000K to 3000K, the first peak height of the radial
distribution function of the coupling Si-O tended to slow down the decrease. It shows that
in this temperature range, the SiO2 bulk model had the phase transition process from an
amorphous state to a liquid state.

To study this in detail, we analyzed the coordination number of the samples at
different temperatures. The results can be seen in Figure 3 and Table 4

Figure 3. The coordination number in the SiO, bulk model
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Table 4. The coordination numbers 4, 5 and 6 of the samples at different temperatures

Temperature (K) 300 500 1000 1500 | 2000 | 2500 | 3000 | 3500

4 1973 1972 1968 1963 1965 1960 1897 1786

Coordination
number

5 75 67 78 121 94 104 253 436

6 0 1 0 7 3 1 17 29

The results in Figure 3 and Table 4 shows that, the coordination number 4 (Figure 3a),
the coordination number 5 (Figure 3b), the coordination number 6 (Figure 3c¢) and the
couplings Si-O-Si (Figure 3d) existed in the SiO, model. When the temperature was
increased, the coordination number 5 and 6 increased while coordination number 4
decreased (Table 4). In the temperature range from 2000K to 3000K, the coordination
number 4 decreased quickly while the coordination number 5 and 6 increased quickly. It
indicates that in this temperature range, the sample tended to gradually change from the
crystalline state to the liquid state. The results shown in Table 5 which illustrates the

distribution of the angle between the two atoms Si and O.

Table 5. The distribution of angle of the couplings O-Si-O in SiO; model

Temlzg)at“re 300 500 | 1000 | 1500 | 2000 2500 3000 | 3500
0-5i-0 105 | 105 | 105 | 105 | 105 105 105 | 105
(degree)

Si-0-Si 140 | 140 | 145 | 145 | 145 145 145 | 145
(degree)

Table 5 showed that when the temperature was increased, the distribution of the angle
of the couplings Si-O-Si changed slightly from 140° to 145°, the angle of the couplings O-
Si-O between the Si atoms and the O atoms was 105°. These results are completely
consistent with the previous research results: the distribution of angle of Si-O-Si measured
in experiment is 151° [1], 144° [2], 144° [3]; the distribution of angle of Si-O-Si in
simulation is 152° [6], 145° [7] and the distribution of angle of O-Si-O in simulation is
109.5° [12], 109.47° [13, 14]. In other words, the distribution of the angle between the
atoms Si, O depends strongly on the temperature.

In addition, we can determine the phase transition temperature of the SiO, bulk model.

Research results are shown in Table 6 and Figure 4.
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Table 6. The energy of the model at different temperatures

Temperature

) 300 500 1000 1500 2000 2500 3000 3500

Energy (eV) |-53230.411(-53074.651|-52680.729|-52279.583|-51872.542|-51472.907(-50985.287|-50383.735

-50000 -
-50500+

-51 de
S (2787.6.-51265.3) _

-51500 4

-52000¢

Energy (eV)

-52500 1

-530004+

-53500 —t t } ——t t ——
0 500 1000 1500 2000 2500 3000 3500 4000

Temperature (K)

Figure 4. The phase transition temperature of the SiO, model

Results in Table 6 and Figure 4 show that when the temperature was increased, the
energy of the samples decreased gradually. Particularly, at temperature range from 2000K
to 3000K the energy of the SiO; bulk model decreased strongly. The phase transition
temperature of the model was 2787.6K corresponding to the energy level of - 51265.3.
This result is entirely consistent with the simulation results 2973K [16]. Basing on the
above mentioned research and analysis results, we can determine that the influence of
temperature on the microstructure and the phase transition process of the model is
significant.

4. CONCLUSION

By using the Molecular Dynamics method, the influence of temperature on the
microstructure, the diffusion and the phase transition temperature of the SiO, sample with
3000 atoms at temperatures 300K, 500K, 1000K, 1500K, 2000K, 2500K, 3000K and

3500K was studied and analyzed. The obtained results are following:

— The selection of the van Beest-Kramer-van Santen (BKS) pair interaction potential
with parameters to simulate the SiO, sample (3000 atoms) have given the consistent results

with the previous experiment and simulation results.
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— When the temperature is increased, the size of the model increases then decreases,
the energy of the model increases and the phase transition temperature of the model is
determined as 2787.6K.

— In the temperature range from 300K to 2787.6K, the model exists in the amorphous
state with the structure of the bulk materials and this has been shown in the previous
works.

— There is the influence of temperature on the microstructure and the phase transition

process of the model.

— There are differences on the microstructure of the couplings Si-Si, Si-O, O-O in the
models.
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ANH HUONG CUA NHIET PQ LEN VI CAU TRUC
VA QUA TRINH CHUYEN PHA CUA MO HINH KHOI SIO,

Tém tdt: Bai bdo nay nghién civu sw dnh hwdng ciia nhiét @ lén vi cau triic va quda trinh
chuyén pha ciia mé hinh khéi SiO,. M6 hinh khéi ndy dwoc xdy dung véi 3000 nguyén tir
(1000 nguyén tir Si va 2000 nguyén tir O) ¢ nhiét do (300 K, 500 K, 1000 K, 1500 K, 2000
K, 2500 K, 3000 K va 3500 K) va ¢ dp sudt 0Gpa bang phwong phdp mé phong dong luc
hoc phan tir, voi thé twong tdc cdp van Beest-Kramer-van Santen (BKS) va diéu kién bién
tudan hoan. Cdc két qua nghién ciru cho thdy cdc mau c¢é sé phoi vi 4 1a chii yéu, khi tang
nhiét @ thi mau cé sé phoi vi 4 giam dan, s6 phoi vi 5 va 6 tang dan.

Tir khod: Nhiét dé, vi cau triic, quad trinh chuyén pha, mé hinh khéi SiO,, dong lyc hoc
phdn tu.
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NGHIEN CUU MOT SO CHi SO SINH Li HINH THAI VA
THE LUC CUA HOC SINH TRUNG HOC PHO THONG DAN TOC
TAY, NUNG HUYEN BIiNH GIA, TINH LANG SON

DS Hong Cu’(‘rngl(l), Bui Xuén Linh®
"Truong Pai hoc Thii d6 Ha Néi
*Truong THPT Pdc Khuéng, Lang Son

Tém tdt: Nghién cuu cdac chi $6 hinh thdi va thé lyc duoc tién hanh trén 491 hoc sinh nam
va nit lra tuéi THPT (tir 16 dén 18 tuoi) dan toc Tay (42,77%), Ning (57,23%) thudc
huyén Binh Gia, tinh Lang Son. Muc tiéu nghién cuu cua cong trinh nay la xdac dinh mét
$6 chi s6 hinh thdi va thé luc ciia nam, nit hoc sinh lira tuéi 16-18, gop phan xdy dung
cdc gid tri sinh hoc nguoi Viét Nam trong giai doan hién nay. Két qua nghién ciru cho
thdy c6 sw khdc biét vé cdc chi so hinh thai: chiéu cao ditng, cdn ndng, vong nguc trung
binh theo cdc yéu té tuéi va gidi tinh. Thé luc cia cac doi twong nghién ciru trong nhém
binh thwong theo chi s6 BMI va nhém yéu theo chi sé Pignet.

Tir khod: chiéu cao dimg, cdn nang, chi s6 thé lye, dan tgc thiéu so, trung hoc phé thong

1. PAT VAN PE

Chiéu cao trung binh cua thanh nién Viét Nam phai dat trén 1,65m; ti 1€ suy dinh
dudng tré em dudi 5 tudi nho hon 5% va tudi tho trung binh 1a 75. D6 1a nhiing chi tiéu chi
sb co ban dit ra trong chién luge phat trién nhan luc Viét Nam dén nam 2020 dugc Thu
tudng Chinh phu phé duyét ngay 19 thang 4 nam 2011 [16].

Nghién ctru cac chi sé sinh hoc nguoi binh thuong, trong d6 nghién ctru cac chi sd
hinh thai, thé luc 1a cong tac nghién ciru co ban, nhdm cung cép théng tin khoa hoc can
thiét khong chi cho cac nghién clru y sinh hoc phuc vu cong tac bao v¢ va cham soc stc
khoé nhan dan ma con sir dung trong cac linh vuc kinh té, x4 hoi, an ninh va qudc phong.
Nim 1975, cudn sach "Hang sb sinh hoc nguoi Viét Nam" do Nguyén Tan Gi Trong,
nguyén chi nhiém by mon Sinh 1i truong Pai hoc Y Ha Noi lam chu bién, dugc xuét ban

lan dau tién & nude ta [15]. Cubn sach da duoc cac nha khoa hoc don nhan va hoan nghénh

" Nhan bai ngay 20.8.2016; guri phan bién va duyét dang ngay 15.9.2016
Lién hé tac gia: D6 Hong Cudng; Email: dhcuong@daihocthudo.edu.vn
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vi da dé cap dén hau hét cac gia tri sinh hoc co ban cia con ngudi. Nam 2003, cudn "Céac
gia tri sinh hoc ngudi Viét Nam binh thuong thap ki 90 - thé ki XX" duoc xuit ban do Lé
Ngoc Trong lam chu bién [1]. Sb liéu thng ké ctia cudn sach chira dung nhiéu thong tin
khoa hoc chinh x4c, trinh bay ngén gon, logic va dé tra ctru.

Nham gép phan xdy dung cac gia tri sinh hoc ctia nguoi Viét Nam trong nhing nim
dau cua thé ki XXI, chung toi tién hanh nghién ctru mat s6 chi s6 hinh thai, thé luc trén ddi
tuong hoc sinh nguoi dan tdc Tay, Nung vdi muc ti€u cu thé 1a: Xac dinh mot s6 chi sb
hinh thai, thé luc cta hoc sinh trung hoc phé thong (THPT) dan toc Tay, Nung huyén Binh
Gia, tinh Lang Son. Cac két qua thu duoc trong dé tai nghién ctru nay c6 thé str dung cho

viéc nang cao the chat ctiia hoc sinh

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru

Bang 1. Phdn bé cdc doi twong nghién ciku theo gidi tinh va lira tuéi

i Tay Niing i
TT Tuoi Tong
Nam Nir Nam Nir
1 16 36 35 40 45 156
2 17 32 35 48 43 158
3 18 34 38 50 55 177
Téng 102 108 138 143 491

— Hoc sinh THPT ltra tudi tir 16 dén 18 thudc cac dan toc Tay, Nung dang hoc tép tai
hai truong THPT cia huyén Binh Gia, tinh Lang Son (bang 1).
- Déi tugng nghién ctru cé suc khoe tt, khong c6 di tat bam sinh, khong c6 bénh man

tinh, trang thai tam - sinh li binh thuong.

2.2. Phwong phap nghién ciru
— Nghién civu cdc chi sé hinh thai: Chiéu cao dimg; Can ning; Vong nguc trung binh [2].
— Nghién civu cdc chi s6 thé lyc: Chi s6 pignet [12]; Chi s6 khdi co thé (BMI) (theo [6]).
—Tilé % mo [3].

— Céc s0 liéu nghién ctru duogc xur li theo céc thuat todn xac suat thong ké trong vy,

sinh hoc.
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3. KET QUA NGHIEN CUU VA BAN LUAN

3.1. Céc chi s6 hinh thai

3.1.1. Chiéu cao diing ciia hoc sinh THPT cic din toc huyén Binh Gia, tinh Lang Son

Bang 2. Chiéu cao ditng (cm) ciia hoc sinh THPT theo lira tudi, giGi tinh, dén téc

Giéi tinh
?:c“ Tubi Nam (1) Nir (2) X, - X, | P(1-2)
n X+SD Tang n X+SD Tang
16 36 | 159,11+4,25 - 35 149,06+3,99 - 10,05 <0,05

17 | 32 | 161,03+4,81 1,92 | 35 | 151,20+3,59 2,14 9,83 <0,05
Tay 18 | 34 | 163,24+4,59 | 2,21 | 38 | 152,9245,38 1,72 10,32 | <0,05

< X < Tang trung
Téang trung binh/nam 2,07 binh/nim 1,93
16 | 40 | 159,78+4,38 - 45 | 151,49+4,60 - 8,29 <0,05

17 | 48 | 162,31£4,50 | 2,53 | 43 | 152,21+3,84 | 0,72 | 10,10 | <0,05
Nung | 18 | 50 | 164,144,553 | 1,83 | 55 | 154,25+5,04 | 2,04 9,89 <0,05

Téang trung

Tang trung binh/nam 2,18 binh/nim

Céc s6 liéu & bang 2 cho thay:

— Tur 16 dén 18 tudi chiéu cao dung cua hoc sinh lién tuc ting & ca nam va nir.
Theo dan toc tdc do tang trudng chiéu cao dtmg co6 su khac biét. Pdi vi hoc sinh nam dan
toc Tay (2,07 cm/nam) thép hon dan toc Nung (2,18 cm/ndm), & nit hoc sinh dan toc Tay
(1,93 cm/ndm) cao hon hoc sinh dan toc Nung (1,38 cm/nam).

— Theo gi6i tinh téc do ting truong chiéu cao ding & hoc sinh nam (2,07 = 2,18 cm/nam)
cao hon hoc sinh nit (1,38 + 1,93 cm/nam). Theo 1ra tudi cling c6 su khac nhau. O tudi 16
chénh léch chiéu cao dting cta hoc sinh nam va nir ddi v&i hoe sinh dan toc Tay la 10,05
cm (p < 0,05), d6i véi dan toc Nung 13 8,29 cm (p < 0,05). O tudi O tudi 17 mirc chénh
léech d6i v6i hoc sinh dan toc Tay 1la 9,83 cm (p < 0,05), ddi voi dan toc Nung
1 10,10 cm (p < 0,05). O tudi 18 chénh léch dbi véi hoc sinh dan toc Tay 1a 10,32 cm
(p <0,05), ddi véi dan toc Nung 1a 9,89 cm (p<0,05).

Nguyén nhan su khac biét nay 1 giai doan ddy thi ctia nam két thuc mudn hon & ni.
Céc két qua nghién ctru cia Tham Hoang Piép [4], Tran Dinh Long [10] Trinh Van Minh
[11], trén hoc sinh & céc lra tudi nay cho két qua twong tu. Nhu vay, sy phat trién chiéu
cao dtmg cila hoc sinh Ira tu6i THPT dan toc Tay, Nung ¢ huyén Binh Gia ciing twong tur
nhu hoc sinh cing Itra tudi ¢ cac dia phuong khac va phit hop quy luat phat trién co thé.
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3.1.2. Cidn nang cia hoc sinh THPT cic din toc huyén Binh Gia, tinh Lang Son

Bang 3. Cdn nang (kg) cua hoc sinh THPT theo lira tuéi, gici tinh, dan toc

Gi6i tinh
]::c“ Tubi Nam (1) Nir (2) X, -X, | Pa-2)
n X+SD Tang | N X+SD Tang
16 36 47,91+2,59 - 35 45,02+2,92 - 2,89 <0,05

17 | 32| 49,53+2,73 | 1,62 | 35 | 46,41+2.85 1,39 3,12 <0,05
Tay | 18 | 34 | 53324329 | 3,79 | 38 | 47,62+3,22 1,21 5,70 <0,05

< X < Téang trung
Tang trung binh/nam 2,71 binh/nam 1,30
16 | 40 | 47,21£3,25 - 45 | 43,94+2.95 - 3,27 <0,05

17 | 48 | 49,24+3,47 | 2,03 | 43 | 44,84+3.48 0,90 4,40 <0,05
Nung | 18 | 50 | 51,09+3,91 1,85 | 55 | 46,57+3,59 1,73 4,52 <0,05

Téng trung

Tang trung binh/nam 1,94 binh/nim

1,32

Céc s liéu & bang 3 cho thay:

— Tir 16 dén 18 tudi can nang cua hoc sinh tang lién tuc. Can nang cua hoc sinh nam
ting tir 47,21 + 47,91 kg 1én 51,09 + 53,32 kg, mdi nam ting trung binh 1,94 + 2,71 kg.
Can ning cta hoc sinh nir ting tir 43,94 + 45,02 kg 1én 46,57 = 47,62cm, mdi nam ting
trung binh 1,30 +~ 1,32 cm.

— Theo dan toc toc dd tang truong can nang co6 su khac biét. Ddi véi hoe sinh nam dan
toc Tay (2,71 kg/nam) cao hon dan toc Nung (1,94 kg/nam), & nit hoc sinh dan toc Tay
(1,30 kg/nam) thap hon hoc sinh déan toc Nung (1,32 kg/nam).

— Theo lta tudi ciing c6 su chénh léch. O tudi 16 chénh 1éch can ning cua hoc sinh
nam va nit d6i véi hoc sinh dan toc Tay 1a 2,89 kg (p < 0,05), d6i véi dan toc Nung 1a
3,27 kg (p < 0,05). O tudi 17 mirc chénh léch ddi v6i hoc sinh dan toc Tay la 3,12 kg
(p < 0,05), d6i v6i dan toc Nung 1a 4,40 kg (p < 0,05). O tudi 18 chénh 1éch dbi véi hoc
sinh dan toc Tay 1a 5,70 kg (p < 0,05), déi v6i dan toc Nung 1a 4,52 kg (p < 0,05). Can
ning 1a chi s6 ding dé danh gia vé sinh dudng — thé lyc cua con ngudi sém nhat va phod
bién nhat. Chi s can nang dugc su dung nhu mot yéu td cau thanh dinh dudng [6] va dugc
xem 1a tiéu chuan dé danh gia suy dinh dudng ciia co thé. Ciing nhu chiéu cao dimg, can
ning co lién quan chit ché voi diéu kién kinh té - xa hoi va chiu anh hudéng cua ché do
dinh dudng ciing nhu tinh trang strc khoe ciia co thé. Cac chuong trinh phat trién kinh té
ddi voi cac xa vung cao, cac xa thudc dién dac bi¢t kho khan gop ph'?m cai thién mirc séng,
ning cao dén tri, ché do dinh dudng va phuong phap chim soc tré em tot hon. Tat ca didu
do6 tac dong 16n dén su phat trién can ning ciing nhu cac chi sb khac cua hoc sinh THPT.
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3.1.3. Vong ngurc TB cia hoc sinh THPT cidc din toc huyén Binh Gia, tinh Lang Son

Bang 4. Vong nguc TB (cm) cua hoc sinh theo lira tudi, gicGi tinh, dan toc

Gi6i tinh
Dan tye | Tudi Nam (1) Nir (2) X;-X, | P1-2)
n X +SD Ting | n X+SD Ting

16 36 | 76,11+3,34 - 35 | 73,83+5,13 - 2,27 | <0,05

17 32 | 77,06£3,54 | 0,96 35 | 75,83+4,63 | 2,00 1,23 >0,05

Tay 18 34 | 78,85+4,87 | 1,79 38 | 77,50+4.42 | 1,67 1,35 >0,05

Téang trung

Tang trung binh/nam 1,38 binh/nAm

1,84

16 40 | 76,31+3,63 - 45 | 73,39+4,18 - 2,92 <0,05

17 48 | 77,872,774 | 1,56 43 | 74,20£4,73 | 0,81 3,67 <0,05

Nung 18 50 | 78,30+3,64 | 0,43 55 | 75,85+5,18 | 1,65 2,45 <0,05

Téang trung

Tang trung binh/nam 0,99 binh/nim

1,23

S liéu bang 4 cho thay:

— Tir 16 dén 18 tudi vong nguc trung binh cua hoc sinh ting déu. O nam ting tir
76,11 = 76,31 cm 1én 78,30 = 78,85 cm, mdi nam ting trung binh 0,99 =+ 1,38 cm. Vong
nguc trung binh cta hoc sinh nit ting tir 73,39 + 73,83 cm 1én 75,85 + 77,50cm, mdi nim
tang trung binh 1,23 + 1,84 cm.

— Theo dan tc toc do tang trudng vong nguc trung binh khong gidng nhau. O ca hoc
sinh nam va ni, toc do tang trung binh cia hoc sinh dan toc Tay déu cao hon dan toc
Nung. Dbi v6i nam hoc sinh déan toc Tay (1,38 cm/nim), dan toc Nung (0,99 cm/nim). D6i
vo1 nit hoc sinh dan tdc Tay (1,84 cm/nam), dan toc Nung (1,23 cm/nam).

— Theo gi6i tinh téc do ting trudng vong nguc trung binh ¢ hoc sinh nam (0,99 +
1,38 kg/nam) thip hon hoc sinh ni (1,23 + 1,38 kg/nam).

— Theo lra tudi ciing khong déu. O tudi 16 chénh léch vong nguc trung binh ciia hoc
sinh nam va nit d8i véi hoc sinh dan toc Tay1a 2,27 cm (p <0,05), ddi voi dan toc Nung la
2,92 cm (p < 0,05). O tudi O tudi 17 muc chénh léch dbi véi hoc sinh dan toc Tay la
1,23 cm (p > 0,05), ddi voi dan toc Nung 1a 3,67 cm (p < 0,05). O tudi 18 chénh léch di
v6i1 hoc sinh dan tdc Tay 1a 1,35 cm (p > 0,05), ddi véi dan toc Nung la 2,45 cm (p < 0,05).

Két qua nghién ctru cho thiy qua mdi ndm vong nguc trung binh cia hoc sinh nam, ni
déu tang. Diéu nay phu hop v6i két qua nghién ciru ctia nhiéu tac gia [1], [10], [11], [13] va
phu hop v6i quy luat phat trién.
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3.2. Céc chi s6 thé Iuc
3.2.1. Chi sé Pignet

Bang 5. Chi s6 Pignet cua hoc sinh theo lira tuéi, gioi tinh, dan toc

Giéi tinh
]:;‘c“ Tubi Nam (1) Nit (2) X=X, | P(1-2)
n X+SD Giam n X+SD Giam
16 | 36 | 35,10+6,22 - | 35| 30,21+8,40 - 489 | <0,05

17 | 32 | 34,46+5,80 | 0,64 | 35 | 28,95+7,30 1,26 5,51 <0,05
Tay | 18 | 34 | 32,07+5,49 | 2,39 | 38 27,80+4.43 1,15 427 <0,05

Giam trung
binh/nam

16 | 40 | 36,26+5,35 - 45 34,17+£5,96 - 2,09 >0,05
17 | 48 | 35,20+4,77 | 1,06 | 43 33,17+5,83 1,00 2,03 >0,05
Nung | 18 | 50 | 34,76£6,40 | 0,44 | 55 31,84+7,63 1,33 2,92 <0,05

Giam trung
binh/ndm

Giam trung binh/nam 1,52 1,21

Giam trung binh/nam 0,75 1,17

S liéu bang 5 cho thay:

— Chi sb Pignet cia hoc sinh & ca nam va nit giam lién tuc. Chi s Pignet cta hoc sinh
nam giam tur 35,10 + 36,26 xuéng 32,07+34,76, mdi nam giam trung binh 0,75 + 1,52. Chi
sb Pignet ctuia hoc sinh nir giam tur 30,21 + 34,17 xuéng 27,80 = 31,84, mdi nim giam trung
binh 1,17 = 1,21.

— Theo dan toc tdc do giam chi ) Pignet & nam va nir cia hoc sinh dan toc Tay cao
hon hoc sinh dan tdc Nung. Ddi véi hoc sinh nam déan tdc Tay (1,52/nam), dan toc Nung
(0,75/nam), & nit hoc sinh dan tdc Tay (1,21/ndm), dan toc Nung (1,17/nam).

— Theo gi6i tinh toc do giam chi sb Pignet & hoc sinh nam (0,75 + 1,52/ndm) va nix
(1,17 = 1,21 cm/nam) tuong ty nhau.

— Theo Itra tudi chi sd Pignet ctia hoc sinh nam luén cao hon nit & ca hai dan toc. O
tudi 16 chénh 1éch chi sd Pignet ctia hoc sinh nam va nir ddi v&i hoe sinh dan toc Tay la
4,89 (p < 0,05), dbi v6i dan toc Nung 1a 2,09 (p > 0,05). O tudi O tudi 17 mirc chénh 1éch
dbi v6i hoc sinh dan toc Tay 1a 5,51 (p < 0,05), ddi v6i dan toc Nung 1a 2,03 (p > 0,05). O
tudi 18 chénh léch dbi voi hoc sinh dan toc Tay 1a 4,27 (p < 0,05), ddi véi dan toc Nung 1a
2,92 (p <0,05).

Chi sb Pignget dugc xac dinh tir ba kich thudc 1a chiéu cao dimg, can ning va vong
ngyuc trung binh. Do tién hanh so sanh téng cin ning va vong nguc trung binh voi chiéu
cao dimg dudi dang s6 hiéu nén chi sd nay cang nhé thi sy phat trién co thé cang tot. Chi
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s6 nay co loi cho nguoi béo va thiét cho ngudi cao vi ngudi cao chi sé s& 16n. Chi sb
Pignet dugc dung thudng xuyén ¢ Viét Nam dé danh gia thé luc cta co thé con ngudi.

Paénh gia thé luc dya vao chi sé Pignet theo Nguyén Quang Quyén [12] thi thé lyc cua
hoc sinh nam dan toc Tay, Nung & mirc yéu, hoc sinh nit Tay, Nung & mirc trung binh va
yéu. Piéu nay 1a hop li, boi 1& trong cac 16p tudi nay su ting trudng vé chiéu cao dd gan
dén murc t6i da va di dén 6n dinh con cin ning va vong nguc trung binh van con tiép tuc
ting manh ¢ nhiing ltra tudi sau.

3.2.2. Chi sé khéi co thé (BMI)

Bang 6. BMI cua hoc sinh theo lira tuoXi, gioi tinh, dan toc

Giéi tinh
?:c“ Tubi Nam (1) Nit (2) X, -X, | P1-2)
n X+SD Tiang | n X+SD Tang
16 | 36 | 18,94+1,11 35 20,29+1,57 -1,35 <0,05
Tiy 17 | 32| 19,12+¢1,12 | 0,18 | 35 20,32+1,41 0,03 -1,20 <0,05
18 | 34 | 19,64+1,06 | 0,52 | 38 20,38+1,25 0,06 -0,74 <0,05
Tang trung binh/nam 0,35 | Tang trung binh/ndm | 0,04
16 |40 | 18,49+1,00 45 19,16+1,31 -0,67 <0,05
Niing 17 | 48 | 18,69+1,09 | 0,20 | 43 19,36+1,50 0,20 -0,67 <0,05
18 | 50 | 18,97+1,26 | 0,28 | 55 19,59+1,42 0,23 -0,62 <0,05
Tang trung binh/nam 0,24 | Tang trung binh/nam | 0,22

S liéu bang 6 cho thay:

— BMI cuia hoc sinh tang lién tuc theo Itra tudi 16 dén 18. BMI cua hoc sinh nam tang
tir 18,49 + 18,94 1én 18,97 + 19,64, mdi nim ting trung binh 0,24 + 0,35. BMI cuia hoc
sinh nit tang tir 19,16 + 20,29 1én 19,59 + 20,38, mdi nam ting trung binh 0,04 + 0,22.

— Theo dén toc toc do ting BMI cta hoc sinh khong gidng nhau. Péi v6i hoc sinh nam
dan tdc Tay (0,35/nam) cao hon dan toc Nung (0.24/ndm), & nit hoc sinh dan tdc Tay
(0,04/ndm) thap hon dan toc Nung (0,22/nim).

— Theo gidi tinh tbe do tang BMI ¢ hoc sinh nam (0,24 + 0,35/ndm) cao hon ¢ hoc
sinh nir (0,04 + 0,22/nam).

— Theo Itra tudi BMI ciia hoc sinh nam ludn thap hon nit ¢ ca dan toc Tay va Nung. O
tudi 16 chénh 1éch BMI cua hoc sinh nam va nit doi v6i hoc sinh dan toc Tay la 1,35
(p < 0,05), dbi véi dan toc Nung 1a 0,67 (p > 0,05). O tudi O tudi 17 mirc chénh léch ddi
v6i hoc sinh dan toc Tay 1a 1,20 (p < 0,05), ddi v6i dan toc Nung 13 0,67 (p > 0,05). O tudi
18 chénh l1éch ddi véi hoc sinh dan toc Tay 1a 0,74 (p<0,05), ddi véi dan toc Nung 14 0,62
(p <0,05).
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BMI con goi 1a chi s6 khéi co thé cho phép so sanh stic ning twong ddi ctia ngudi cd
chiéu cao khéac nhau. Chi sd nay tuong ddi thuan loi khi nghién ctru, dac biét trén ) lugng
d6i twong 16n. BMI dugc xac dinh théng qua mdi quan hé giita can ning va chiéu cao
dung. Nguoi cang ning can thi BMI cang 16n. Can clr vao BMI nguoi ta c¢6 thé danh gia
tinh trang dinh dudng cua co thé [14].

Can cir danh gia BMI ciia FAO (theo [5]) thi thé Iyc cua hoc sinh THPT dan toc Tay
va Nung ¢ muc binh thudong. Pay 1a ddu hiéu tét cho su phat trién thé luc cua hoc sinh
THPT dan tdc Tay, Nung n6i chung va cua tré em trén dia ban huyén Binh Gia noi riéng,
du diéu kién kinh té - xa hoi cia nhan dan con nhiéu kho khan.

3.3. Ti Ié phan tram mé
S liéu bang 7 (trang sau) cho thay:

— Ti 1¢ phan trim m& giam lién tyc tr 16 dén 18 tudi, tuy khong nhiéu. Ti 1¢ phan trim
md cua hoc sinh nam giam tur 12,02 + 12,19 % xuéng 11,69 + 12,01 %, mdi nim giam
trung binh 0,09 + 0,17 %. Ti 1€ phén tram md& cua hoc sinh nir giam tr 21,05 + 22,35 %
Xuéng 21,00 + 21,68 %, mdi nam ting trung binh 0,03+0,34 %.

— Theo dan toc téc do giam ti 1& phan trim m& cua hoc sinh khong giéng nhau. D6i
vo1 hoc sinh nam dan toc Tay (0,17 %/nam) cao hon dan toc Nung (0,09 %/nam), & nit hoc
sinh dan toc Tay (0,03 %/nam) thap hon déan toc Nung (0,34 %/nam).

— Theo lra tudi ti 18 phﬁn trdm md& cua hoc sinh ¢6 sy chénh léch dang ké, ti 16 phén
trim m& cua hoc sinh nam luén thap hon nit & ca dan toc Tay va Nung. O tudi 16 chénh
1éch khéi ciia hoc sinh nam va nit d6i v6i hoc sinh dan toc Tay 14 9,03 % (p < 0,05), dan
tdc Nung 1a 10,16 % (p < 0,05). O tudi O tudi 17 murc chénh 1éch d6i v6i hoc sinh dan tdc
Tay 129,16 % (p < 0,05), dan toc Nung 1a 10,10% (p < 0,05). O tudi 18 chénh léch ddi véi
hoc sinh dan toc Tay 1a 9,31 % (p < 0,05), dan toc Nung 1a 9,67 % (p < 0,05).

Bdng 7. Ti Ié phan tram mé (%) ciia hoc sinh theo lira tui, giGi tinh, ddn téc

] Giéi tinh
]:;'c“ Tubi Nam (1) Nir (2) X,-X; | P(1-2)
) n X+SD Giam n X+SD Giam
16 36 12,02+0,59 - 35 | 21,05+0,88 - -9,03 <0,05

17 32 | 11,86+0,75 | 0,16 35 | 21,02+£1,08 | 0,03 -9,16 <0,05

Tay 18 34 | 11,69+0,92 | 0,17 38 | 21,00+1,23 | 0,02 -9,31 <0,05

Giém trung binh/nim 0,17 Giam trung 0,03
binh/nam
16 | 40 | 12,1950,64 | - | 45 | 2235:1,69 | - | -10,16 | <0,05

17 48 | 12,14+0,75 | 0,05 43 | 22,24+1,79 | 0,11 -10,10 | <0,05

Nung 18 50 | 12,01+0,86 | 0,13 55 | 21,68+1,24 | 0,56 -9,67 <0,05

Giam trung

Giam trung binh/nam 0,09 binh/nim

0,34
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Ti 1€ phén tram md& dugc xac dinh qua can nang va khdi md. Két qua nghién ctru cho
théy tir 16-18 tudi khdi m& tang manh & hoc sinh nit, do d6 theo Ira tudi ti 16 phén tram mao
& nit cao hon nam dang ké (gan gip d6i). Vi day la giai doan cudi cua tudi day thi & nit,
nén cd hién tugng tich ma.

Ciing nhu chi s6 khdi m& va khdi nac, ti 16 phan trim m& ching t6i sir dung cong thirc
tinh cia Nguyén Quang Quyén va Lé Gia Vinh [3], nghién ctru ctia chung t6i cho két qua phu
hop v6i mot s nghién ciru khac nhu nghién ctru ciia Lé Hiru Hung [7], Pao Huy Khué [8].

Tir cac két qua nghién ctru vé hinh thai - thé luc cta hoc sinh THPT dan toc Tay, Nung
cua huyén Binh Gia, tinh Lang Son néu trén co thé nhan dinh re‘“mg, giai doan 16-18 tudi 1a
giai doan cac chi s6 hinh thai - thé luc van c6 su tang trudng dac biét 1a ¢ hoc sinh nam con
& hoc sinh nir thi ¢4 cham lai nhung van tiép tuc tang. Diéu ndy co thé li giai vi tudi day thi
ctia hoc sinh nir bat dau som va ciing két thuc sém hon so v6i hoc sinh nam. Khi dén tudi
16-18 thi hau hét cac em nit dd qua tudi day thi con dbi voi cac em nam nhiéu em van
trong giai doan day thi nén cé sy ting truong nhanh vé cac chi s6 hinh thai — thé lyc.

So sanh véi cac nghién clru ciia cac tac gia trude d6, két qua nghién ciru hinh théi - thé
luc ciia chung t6i cao hon. Theo ching t6i sy khac biét nay cha yéu do su phat trién vé
diéu kién kinh té - xa hoi trong nhiing nim gan day du van con gip nhiéu kho khan, nhd
vay ma ché do dinh dudng, su cham séc ca vé vat chit va tinh than, viéc rén luyén thé luc,
tap thé duc, thé thao & gia dinh va nha truong dugc cai thién tdt hon, sy van dong khi tham
gia vao san xuit nong nghiép phu gitp gia dinh, di chuyén cha yéu van 1a di bo trén dja
hinh ddi, nti déc c6 18 ciing anh hudng tdi cac chi sé hinh thai — thé luc.

Mit khac, c6 su trao ddi nguén gen gitra b phan dan cu moi va nguoi ban dia. Tu
nhirng nim 90 caa thé ki 20, mot bo phan dan cu tir cac tinh Pong bang song Hong (Nam
Dinh, Thai Binh, Ha Noi,...) di phat trién kinh t& méi, d3 dén va dinh cu lau dai & nhiéu
viing clia cac tinh mién ndi phia Béc, trong d6 huyén Binh Gia, tinh Lang Son. Cé thé vi
thé ma mot phan yéu to di truyén da duoc cai thién, anh huong téi cac chi sé sinh hoc cia
tré em noi chung va hoc sinh THPT noi riéng.

4. KET LUAN VA KIEN NGHI

4.1. Két luan
Qua két qua nghién ctru mot s6 chi sb sinh hoc cua hoc sinh THPT dén toc Tay, Nung
huyén Binh Gia, tinh Lang Son, chung t6i rat ra mot s6 két luan sau:

1. Chiéu cao dung va muc tang trung binh chiéu cao ding cua hoc sinh nam cao hon
nir theo Ira tudi.

2. Can nang va muc tang trung binh can ning cta hoc sinh nam cao hon nit theo
Itra tudi.



TAP CHi KHOA HOC - SO 8/2016 | 33

3. Vong nguc trung binh cua hoc sinh nam cao hon nit, mic tdng trung binh vong
nguc trung binh cia hoc sinh nam thap hon nit theo Ira tudi.

4. Chi sb Pignet ctia hoc sinh nam cao hon nit, mic giam trung binh chi s Pignet ctia
hoc sinh nam va nit chénh I¢ch nhau khong dang ké theo ltra tudi. Panh gia thé luc hoc
sinh dya vao Pignet thi hoc sinh nam ¢ murc yéu, nit & mirc trung binh va yéu.

5. Chi sb khbi co thé va mirc tang trung binh chi s6 khdi co thé ctia hoc sinh nam va
nit chénh 1éch nhau khong dang ké theo Itra tudi. Can ctr vao BMI danh gia thé luc thi hoc
sinh nam va nit déu & muc binh thudng.

6. Ti 1¢ phan trim md cua hoc sinh nam thap hon ni, mirc giam trung binh ti 1& phan
tram m& cua hoc sinh nit cao hon nam theo Iira tudi.

4.2. Kién nghi

1. Cac chi sb vé hinh théi - thé lyc va chirc ning sinh 1i cta hoc sinh thudng xuyén
thay ddi va phu thudc vao yéu tb di truyén, diéu kién sdng, giéi tinh, ltra tudi. Vi vay viéc
nghién ctru cac chi s6 ndy can dugc tién hanh thuong xuyén va c6 phan tich téng hop lai dé
c6 cac dit liéu 1am co sé cho viéc dé xuat cac bién phap nang cao chat lugng con nguoi, dé
Xudt cac bién phép gido duc va dao tao sao cho phu hgp. Can cé nhiéu hon nita cac cong
trinh nghién ctru vé chi s sinh hoc trén dbi tugng hoc sinh THPT trong ca nudc, dic biét
la dbi tuong hoc sinh dan tdc it nguoi & vung co diéu kién kinh té - x3 hoi gap nhiéu
kho khan.

2. Bén canh viéc gido duc tri thuc can quan tdm hon dén viéc rén luyén thé luc dé
ning cao strc khoé, ting cudng kha ning thich nghi ciia hoc sinh v6i méi truong séng.

TAI LIEU THAM KHAO

1. Bo Y té(2003), Cdc gid tri sinh hoc nguwoi Viét Nam binh thuong thap ki 90 - thé ki XX, Nxb
Y hoc, Ha Noi.

2. Phan Vin Duyét, Lé Nam Tra (1996), "Mt s6 van dé chung vé phuong phéap luan trong
nghién ciru cac chi tidu sinh hoc", Két qua bude dau nghién ciru mot s6 chi sé sinh hoc nguwoi
Viét Nam, Nxb Y hoc, Ha Noi, tr.13-16.

3. Trinh Binh Dy, B Dinh Ho, Pham Khué, Nguyén Quang Quyén, Lé Thanh Uyén (1982), Vé
nhitng thong 6 sinh I hoc nguoi Viét Nam, Nxb Khoa hoc Ki thuat, Ha Noi.

4. Tham Thi Hoang Diép, Nguyén Quang Quyeén, Vii Huy Khoi va cs (1996), "Mot s6 nhan xét
vé chiéu cao, vong dau, vong nguc cta ngudi Viét Nam tir 1 dén 55 tudi", Két qua bude dau
nghién curu mot 6 chi tiéu sinh hoc nguwoi Viét Nam, Nxb Y hoc, Ha Noi, tr.68-71.

5. Mai Van Hung (2003), Nghién ciru mét sé chi sé sinh hoc va nang luc tri tué ciia sinh vién ¢
mot sé truong dai hoc phia bdc Viét Nam, Luan an Tién st Sinh hoc, Truong Pai hoc Su pham
Ha Noi.



34 | TRUCGING BAI HOC THU BA HA NOI

10.

11.

12.

13.

14.

15.

16.

Mai Vian Hung va cs (2012), "Nghién ctru mot sd chi sd sinh hoc tudi day thi ctia hoc sinh
trung hoc co s¢ Ha Noi va nhiing dinh hudng giao dyc gidi tinh trong nha truong", Bdo cdo
khoa hoc téng két dé tai, Truong Pai hoc Gido duc — Dai hoc Quéc gia Ha Noi, tr.6-16.

Lé Hitu Hung, Vii Duy San va cs (1996), " Hinh thai thé Iuc, khéi m& khéi nac va bé day 16p
m& dudi da cua cong nhan lién hiép xi nghiép Moc Chau", Két qua bwée dau nghién civu mot
$6 chi s6 sinh hoc nguoi Viét Nam, Nxb Y hoc, Ha Noi, tr.72-74.

Dao Huy Khué, Nguyén Hiru Cudng va Nguyén Yén (1996), "Cac chi sé dinh dudng cua
ngudi 16n mot xa thudce tinh Ha TAay", Két qua bude dau nghién ciu mét sé chi sé sinh hoc
nguoi Viét Nam, Nxb Y hoc, Ha Néi, tr.74-75.

Tran Thi Loan (2002), Nghién cuu mot $6 chi s6 thé luc va tri tué ciia hoc sinh tir 6 dén 17
tuéi tai quin Cau Gidy — Ha Néi, Luan an Tién si Sinh hoc Trudng Pai hoc Su pham Ha Noi.
Tran Dinh Long va cs (1996), "Nghién ciru su phat trién co thé lta tudi dén truong phd thong
(6-18 tudi)", Dé tai thudc nhdanh dir an "Nghién citu cdc chi sé sinh hoc nguoi Viét Nam thép ki 90"
Trinh Van Minh, Tran Sinh Vuong va cs (1996), "Két qua diéu tra co ban mot s6 chi tiéu nhan
trac ctia cu dan truong thanh phuong Thuong Dinh va xi Dinh Cong Ha Noi", Két qua bude
dau nghién ciru mot s6 chi tiéu sinh hoc nguoi Viét Nam, Nxb Y hoc, Ha Noi, tr.49-63.
Nguyén Quang Quyén (1984), Nhdn trdc hoc va su tmg dung nghién ciru trén nguoi Viét Nam,
Nxb Y hoc, Ha Noi.

Tran Trong Thuy (2006), Cdc chi s6 co ban vé sinh Ii va tam li hoc sinh phé théng hién nay,
Trung tam Tam li hoc va Sinh li lra tudi, Vién Chién lugc va Chuong trinh Giao duc, Nxb
Giao duc, Ha Noi.

L& Nam Tra va cs (1996), Két qua budce dau nghién ciru mot so chi tiéu sinh hoc nguoi Viét
Nam, Nxb Y hoc, Ha Noi.

Nguyén Tan Gi Trong va cs (1975), Hcing 56 sinh hoc nguoi Viét Nam, Nxb Y hoc, Ha Noi,
tr.86-92.

Quyét dinh sb 579/QD-TTg, ngay 19 thang 04 nim 2011 cua Tha tuéng Chinh phii vé phé
duyét chién luoc phat trién nhan luc Viét Nam thoi ki 2011-2020.

RESEARCHING ON MORPHOLOGICAL AND PHYSICAL
INDEXES OF ETHNIC HIGH SCHOOL PUPILS
IN BINH GIA DISTRICT, LANG SON PROVINCE

Abstract: The study was conducted among 491 high school pupils of age 16 to 18 years
old, including ethnic minorities: Tay (42,77%), Nung (57,23%) in Binh Gia District,
Lang Son Province. The research aims to identify biological indicators of male and
female students, which provided Vietnamese biological values in the current period. The
result showed the difference of morphological indexes: Height (standing), Weight, Chest
size (average) basing on age and gender factors and two physical indexes including
Pignet and BMI.

Keywords: height, weight, physical index, ethnic group, high school.
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DUA TREN DO THI CHUONG TRIiNH
PHAN TiCH TiNH KHA PAT CUA CHUONG TRIiNH

Nguyén Pirc Giang’, Nguyén Vin Trai, Pinh Quang Dat
Vien Cong nghé Thong tin, Vién Han lam Khoa hoc va Cong nghé Viét Nam

Tém tdt: Ung dung ki thudt trieu twong hod trong phdn tich chwong trinh (program
analysis) givip mé réng pham vi xir li t6i cdc hé thong cé khéng gian trang théi lom. Cac
ki thudt trivu twong dang dwoc sir dung ngay cdng nhiéu trong phdn tich phdt hién 1
chuong trinh. Qud trinh phén tich phat hién 16i mét chuwong trinh thuong gdn chdt voi
viéc xdc dinh tinh kha dat (reachability) cua chuwong trinh do. Néu tinh kha dat dwoc
chitng minh la ding trén mé hinh trieu tuwong, la xdp xi cia chwong trinh, thi né ciing
dung trong chuwong trinh thuc do tinh bao toan cua phép trieu twong hoa. Tuy nhién, sw
dung cdc ki thudt trivu twong doi khi lam mdt di tinh chinh xdc trong phén tich tinh kha
dat do mot 56 trang thdi da bi bo qua, dac biét khi co sy xudt hién cua cac vong lap. Mot
$6 gidi phdp hién thoi gidi quyét van dé nay bang cdch sir dung cdc tdp bi chan dudi va
cdc ham xép hang (ranking function). Gidi phdp ciia ching téi gidi quyét vin dé theo mot
cdch tiép can khdc, khéng sie dung cdc tdp bi chin dwéi va ham xép hang. Thay vao dé,
chiing t6i dwa trén viéc kiém tra cdac diéu kién trén do thi chwong trinh (program graph)
ung voi hé théng thuc, cac diéu kién nay duwoc kiém tra tw dong ddi véi mé hinh triru tuong.

Tir khod: D6 thi chwong trinh, tinh kha dat, ham xép hang, kiém chitng mé hinh

1. GIOI THIEU

Hién nay, trong bdi canh phat trién nhanh chong cua linh vuc cong nghé thong tin
(CNTT), cac hé théng phan mém tré 1én phd bién va co tam anh hudng quan trong téi
nhiéu hoat dong kinh té - x4 hoi. Mic du duogc st dung phé bién, c6 mot thue té 1a cac hé
théng phin mém thuong xuyén méc cac 16i nghiém trong trong ca thiét ké va cai dit.
Nhiing 16i nay tré thanh muc tiéu cta cac cudc tn cong pha hoai, dat sinh mang va tai san
ctia nguoi dan va xa hoi dudi nhiéu hiém hoa.

Théng ké cho thiy hau hét cac hé thong phan mém hién nay déu khong dugc kiém tra,
hoic dugc kiém tra khong ddy du trude khi dwa vao sir dung. Li do chinh 1a do viéc sir
dung cac ki thuat kiém tra khong hinh thtrc (informal methods) nhu kiém thtr (testing) hodc
tai duyét ma (code review). Cac ki thuat nay chi kiém tra mot s6 han ché cac truong hop

" Nhan bai ngay 23.8.2016; guri phan bién va duyét dang ngay 15.9.2016
Lién hé tac gia: Nguyén Dtic Giang; Email: ndgiang@joit.ac.vn
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thyc thi, va do do khong thé khéng dinh duogc tinh diing cua chuong trinh. Tuy nhién, do
tinh dé ing dung, mién (mg dung rong va chi phi hop i ma cac ki thuat nay dang dugc st
dung rong ri cho da s cac hé thong khéng doi hoi tinh an toan qua cao. Nguoc lai, cac
phuong phap hinh thirc (formal methods) nhu kiém ching mé hinh (model checking) [3],
dién giai triru tugng (abstract interpretation) [1], chimg minh dinh li (theorem prover) [11]...
lai tap trung vao cac hé théng quan trong, can dam bao hoat dong ding dén, an toanva chép
nhan chi phi phét trién 16n. Cac phwong phap hinh thirc thuong tién hanh phan tich hé
théng dudi céc 1ap ludn chat ché cua toan hoc, va kiém tra toan bo cac kha nang thyec thi cé
thé dé khang dinh duoc tinh diing ctia chuong trinh.

Nhin chung, cac phuong phéap hinh thirc thudng duoc thue thi bang cach xay dung mot
mo hinh toan hoc cua hé théng, sau d6 cac tinh chét can kiém tra duoc x4c minh trén mé
hinh toan hoc nay. Mét trong nhitng mé hinh toan hoc phé bién 1a hé dich chuyén trang
thai, hé dich chuyén trang thai 1a dd thi mé ta dich chuyén giita cac trang thai cuia chuong
trinh doc theo tit ca cac thuc thi c6 thé [3]. Thém nita, da sb cac phan tich trén chuong
trinh thuong lién quan chat ché toi1 viéc xac dinh tinh kha dat cua chuong trinh do. Xac
dinh tinh kha dat trén mé hinh dich chuyén cta cac hé théng c6 khong gian trang thai 16n
thuong ton nhiéu chi phi, do d6 nguoi ta phai st dung thém cac ki thuat triru twong. Tinh
kha dat khi dugc ching minh trén mé hinh triru twong ddng nghia véi viée né ciing duoc
thoa man trén mo hinh cu thé, do tinh bao toan cua phép triru twong hoa [5]. Tuy nhién,
phép triru twong d6i khi 1am mét di tinh chinh x4c khi c6 su xuat hién cua vong lap, didu
nay anh hudng truc tiép t6i két qua xac dinh tinh kha dat, qua trinh phén tich tinh kha dat
trén mo hinh triru tuong di bo qua cac trang thai chi tiét ma chuong trinh t6i duoc théng
qua vong lap.

Trong nhiéu trudng hop, hé thong 14 16n, tuy nhién khong gian trang thai vn hiru han.
Muc tiéu ctia bai bao nham dua ra giai phap dé giai quyét van dé phan tich tinh kha dat
trong diéu kién nhu vay, thong qua viéc st dung mgt mo hinh triru tugng hoa vi tirdé giam
b6t chi phi tinh toan nhung khong 1am mét di tinh chinh xac khi cé su xuat hién ctia vong
1ap, hoac 101 goi d¢ quy.

2. NEN TANG

2.1. Tinh kha dat
2.1.1. Hé dich chuyén trang thii

a. Khai niém

Trong khoa hoc may tinh hé dich chuyén trang thai thuong duge sir dung nhu mot mo
hinh m6 ta hanh vi ciia hé thong. V€& co ban h¢ dich chuyén trang thai 1a mot do thi c6
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hudéng, cac nut biéu dién trang thai cia hé théng, cac canh mo hinh sy dich chuyén trang
thai. Mot trang thai miéu ta cac thong tin vé hé théng tai mot thoi diém nhit dinh trong
chudi cac hanh vi ctia hé théng d6. Thong thuong, trang thai trong chuong trinh may tinh
tuan tu thé hién qua gia tri hién thoi cua tat ca cac bién trong chuong trinh va con dém
chuong trinh tro téi 1€nh tiép theo s€ dugc thuc hién. Cac dich chuyén quy dinh lam thé
nao dé hé thong co thé chuyén tir mot trang thai ndy sang mot trang thai khac. Trong cac
chuong trinh tuan tu, mot dich chuyén thuong xay ra khi thyc thi mét doan ma lam thay

do6i gia tri cac bién va con dém chuong trinh.

H¢ dich chuyén trang thai 3 (Transition System - TS) 1a mét b (S, —, /) trong do:

e Slatap cac trang thai;

e — C S x S1atap quan hé dich chuyén;

e ] C Slatap trang thai khoi dau.

Hoat dong cua hé dich chuyén ¢ thé mé ta nhu sau. Hé dich chuyén bat dau véi mot
trong cac trang thai s,€ I va bién ddi theo cac quan hé dich chuyén —. Nghia 14, néu s 1a
trang thai hién thoi, thi mot dich chuyén (s — s') bat du tir trang thai s duoc lwa chon
khong don dinh va thuc hién. H¢ théng chuyén tur trang thai s td1 trang thai s’. Qua trinh
nay tiép tuc lap lai voi trang thai s’ va két thuc khi gdp mot trang thai mong doi hodc khong
ton tai dich chuyén nao tiép theo. Trong truong hop tai mot trang thai cé nhiéu dich chuyén
¢ thé lya chon hodc c¢6 nhiéu trang thai khoi dau thi viéc lya chon dich chuyén va mot
trong céc trang thai khai dau 1a khong don dinh.

Cho mdt trang thai ¢ € S. Ki hi¢u

e successor - s(c) 1a tap cac trang thai ké tiép cua c: s(c) = fc’ € S| c — ¢’}

e predecessor - p(c) 1a tap cac trang thai lién ké trude cta ¢: p(c) = {¢’ € S| ¢'— ¢},

e ¢ —* ¢ trang thai ¢’ 13 t6i duoc (kha dat) tir ¢ thong qua tap dich chuyén —

Mot hé dich chuyén trang thai TS dugc goi 1a don dinh (deterministic) néu moi trang
thai chi c6 mot trang thai ké tiép duy nhat. Mot TS 1a don dinh nghich (reverse-
deterministic) néu mdi trang thai chi c6 mot phan tir lién ké trudc duy nhét.

Vi du: Xét vi du 1 vé phuong thitc Increment nhu sau:

voidincrement (int n)

{

int x:=0;
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while (x <n)

do x:=x+1;

while (x < 2n)

do x:=x+2;

while (x < 3n)

do x:=x+3;

printf("reached");
}

Gia sur trang thai cta chuong trinh dugc xdy dung duya trén tap gia tri c6 thé cua bién x
thi hé dich chuyén trang thaictia phuong thiic Increment trén dugc xay dung nhu hinh 1.

—ipO—Od() »O)—p-rerrp() »O)—Pererrreem ) ») >0
0 1 n-1 n n+t2 2n2 | 2n 2nt3 3n-3 3n Reached

AN \,

Hinh 1. Hé dich chuyén cua thu tuc Increment

Hé dich chuyén trang thai trong hinh 1 mé ta qua trinh thay ddi trang thai chuong trinh
thong qua gia trj cua bién x. Luc dau khi khoi tao chuwong trinh x dwgc gan gia tri bang 0.
Sau vong lap thir nhat x dat t6i gia tri n, thoat khoi vong lap thir nhat, gid tri n cla bién x
dugc coi 1a gia tri khoi tao v6i vong lap thir 2. Tuong ty nhu thé, x dat dén gia tri 3n va
thoat khoi vong lap cudi cung va chuong trinh thuc thi 1énh printf ("reached”) dé in ra

chudi "reached".

2.1.2. Tinh khi dat (Reachability)

Cho hé dich chuyén TS = (S, —, I). Mot trang thai s € S duogc goi la kha dat trong 7S
néu ton tai mot day dich chuyén trang thai Xuét phat tir mot trang thai khoi tao sp€ 1, c6 do

dai hiru han nhu sau:

S0 ™81 =827 "> Sp 1> 85 TS
Trong vi du 1 vé phuong thirc Increment trén, mdt minh hoa vé tinh kha dat 1a xac
dinh xem liéu chuong trinh c6 thyc sy dat téi trang thai chudi "reached" dugc in ra hay
khong, dong nghia v6i viéc chuong trinh dat t6i trang thai 1énh printf ("reached”) duoc
thyc thi. Trén hé dich chuyén trang thai dé thdy diéu nay dong nghia véi tinh kha dat cia
trang thai "x = 3n”, néu trang thai nay dat dén, chic chan 1énh printf ("reached”) s& duoc
thuc thi.
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2.2. Triru twgng hoa vi tir

Céc kiém tra dua trén hé dich chuyén cua hé thong thudng xuyén gip phai vin dé
bung nd khong gian trang thai do thuc té phirc tap ctia chwong trinh va mién gia tri cua
bién 16n. Triru twong hod vi tir (predicate abstraction 5) trong khoang thoi gian gan day nbi
1én 12 mot ki thuat day hira hen gitp giai quyét bai toan khong gian trang thai 1on. Phuong
phap triru twong hoa nay lam giam kich ¢& ctia mé hinh bang cach xo4 bo nhiing chi tiét du
thira, chi tap trung theo cac dit liéu can thiét. Y tudng cta phuong phap triru tuong hoa vi
tur 1a st dung céc vi tu dé dai dién cho cac khoang, cac bd dir li¢u, hoac mot sb cac trang
thai cu thé cung thoa man mot vi tr. Mot vi du minh hoa str dung triru tugng hoa vi tir cho
mé hinh cia chuong trinh c6 céac trang thai duoc biéu dién théng qua gia trj cua hai bién

x,y nhu hinh 2 va hinh 3.

Hinh 2. M6 hinh chi tiét (vi du 1)

Str dung hai vi tir p; va p, nhu sau dé tién hanh triru tuong hoa:

® PiesX>Yy

* e y=0
Mo hinh chi tiét trong hinh 2 dwgc triru tugng hoa thanh mé hinh nhu trong hinh 3.

06 ©

Hinh 3. M6 hinh sau khi trieu twong hod theo vi tie p;, p2(vi du 1)

Cap trang thai (x=2; y=0) va (x=1,; y=0) thoda man hai thudc tinh x>y va y=0 do d6
cap hai trang thai nay thoa man p; va p,. Trang thai (x=2; y=1) thod man thudc tinh x>y
nhung khong thod man trang théi y=0 nén trang thai nay thod man p; va khong thoa man
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P2 (—p2). Tuong tu nhu vay voi cac trang thai con lai. Dé thiy sd luong trang thai trén mo
hinh triru trong duge giam thiéu so véi sb trang thai trén mo hinh chi tiét, dong thoi thong
tin cling dugc lugc bo bat tinh chi tiét sau khi cac trang thai dugc dai dién boi cac gia tri

cua cac vi tu triru tugng.

Mot cach hinh thire, c6 thé dinh nghia troru tugng hod vi tor nhu sau [5]: Dat
@ = {0, 0, ..., 0,} 1a tap cac vi tir trén tap X cac bién ciia chuong trinh, ¢ 1a mot trang thai
ctua chuong trinh, ¢ 12 mdt cong thuc logic, ki hi¢u ¢ E @ tuc 1a cong thirc P 1a dung (cod
gia tri true)d trang thai c. Vi tap @ € @ va mot trang thai ¢, ta noi rang ¢ thoa man a khi

vachichic EA®; ¢ ,P..

Trong triru twong hoa vi tir, nhiéu trang théi chi tiét duoc két hop vao trong mot trang
thai triru twong. Trang théi triru tugng 1a trang thai duoc dinh nghia boi mdt tip con cua tap
cac vi tu. Do d6, mot trang thai triru tuong dugc cho bdi mdt tap hop cac vi tr a € .
Doi khi a duoc biéu dién dudi dang mot cong thure, 1a hdi cua cac vi tir trong a. Vi dy, néu
a={x>y), (0<x <n)} thia ciing duoc biéu dién bai cong thirc (x > y)A (0 <x < n).
Ki hiéu y(a) dé chi tap hop cac trang thai chi tiét Gmg véi trang thai triru tugng a, tirc 13 tat

ca cac trang thai ¢ thod man a, y(a) = {c | c F a}.

2.3. Céc dich chuyén trén mé hinh triru twong

Cho mot hé dich chuyén trang thai 7S va tap cac vi tur triru tuong @. Li thuyét triru
tuong hoa vi tur 4 chi ra trong h¢ dich chuyén trru tuong s€ bao gém 3 loai quan hé dich
chuyén co thé giita hai trang thai triru tuong a va a (a, a S ).

e may(a, a ) néu ton tai mot trang thai ¢ € y(a) va c € y(d), sao cho ¢ — ¢

e must (a, a)néu va chi néu v&i moi ¢ € y(a), ton taic € y(a ), sao cho ¢ — ¢’

e must(a, a)néu va chi néu véi moi ¢ € y(a ), tdn taic€ y(a), sao cho ¢ — ¢

Theo 1i thuyét triru tugng hoa vi tir cac dich chuyén must™” dong véi tinh béc ciu, va
6 thé st dung dé chirng minh tinh kha dat trong cac h¢ théng. Néu ¢6 mot chudi cac dich
chuyén must* lién tiép tr @ dén a (ki hiéu b6i must (a, a)) thi v6i moi ¢ € y(a), ton
taic € y(a ), mac —* ¢. Néu c¢6 mot chudi cac dich chuyén must lién tiép tir a dén a
(dwoc ki hidu boi must ~(a, a)) thi v6i moi ¢ € y(a), ton taic € y(a), ma ¢ —* ¢. Nguogce
lai cac quan hé dich chuyén may khong déngvéi tinh béc cau. DE thay, vi du trudng hop c6

may(a, a ), may(a, a ), nhung v&i moi c€ avac € a khong thé khing dinh ¢ —* ¢ .



TAP CHi KHOA HOC - SO 8/2016 | 41

2.4. Tién dieu Kkién yeéu nhat va hau diéu kién manh nhat

Trong nhiéu Gng dung cua triru twong hoa vi tir, tip vi tir triru tugng @ bao gdm mot vi
tir biéu dién con dém chuong trinh (program counter). Do d6, mdi trang théi triru tugng s&
lién quan chit ch& dén mot vi tri ciia chuwong trinh, vi vdy dong nghia no ciing lién quan
dén mot cau 1énh. Cho mot cau 1énh s va mot vi tir e trén tap X céc bién cua chuong trinh,
tién diéu kién yéu nhat (weakest precondition) - WP(s, e) va hau diéu kién manh nhat

(strongest postcondition)- SP(s, e) dugc dinh nghia nhu sau [5]:

e Néu s dugc thuc thi tir mot trang thai thod man WP(s, e) thi chuong trinh sé chuyén
dén mot trang thai thoa man e, va WP(s, e) 13 vi tir yéu nhat dam bao diéu nay.

e Néu s duoc thyec thi tir mot trang thai thoa méan ethi chuong trinh s& chuyén dén mot
trang thai thoa man SP(s, e), va SP(s, e) 1a vi tir manh nhét thoa man diéu nay.

Vi dy, trong thu tuc Increment ¢ vi du 1, ching ta c6 WP(x: =x +2, n<x<2n)=n <
X 2 <2n, SP(x: =x +2,n <x <2n) =nt+2 <x < 2n+2.

{7 ¢6 thé duogc tinh toan tu dong str dung cac tién diéu kién yéu

Céc dich chuyén mus
nhét va hau diéu kién manh nhét. Thuc té, cau 1énh s thuc thi tao ra dich chuyén must'(a, a’)
khi va chi khi @ = WP(s,a ), va tao ra dich chuyén must (a, a ) khi va chi khi a = SP(s,a).
D6i khi ngudi ta ciing st dung khai niém vi tir tién diéu kién (pre-predicate). Cho mot cau

1énh s va mot vi tir e, néu s dugc thuc thi tir mot trang thai thod man pre(s, e) thi chuong

trinh s& chuyén téi mot trang thai thoa mén e. D& thay, pre(s, e) = ~ WP(s, ~e).

3. MOT PHUONG PHAP TRUU TUQNG HOA PE PHAN TiCH TINH
KHA DAT

3.1. Muc tiéu

Triru tugng hod vi tr duwgc st dung gitip phan tich nhitng chuong trinh ¢6 khong gian
trang thai 16n. Phuong phép triru tugng ndy rat hitu ich trong viéc chimg minh céc tinh chat
ctia chuong trinh nhung c¢6 nhiéu han ché trong viéc xac dinh 16i [5]. Mot trong nhiing 1i do
chinh 13 viéc phan tich phat hién 16i phu thudc rat nhiéu vao xac dinh tinh kha dat, tuy
nhién phan tich tinh kha dat khi da tmg dung triru twong hoa vi tir lai bé qua nhiéu trang

thai cua hé théng khi ¢ sy xuit hién cua vong lap [6] [7]. Xét thu tuc Increment trong vi
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du trén, thi tuc nay don gian 1a ting gia tri ciia bién x, va dé dang d¢é thiy rang gia tri cua x
s& dat dén 3n va 1énh printf ("reached") s& duoc thyc thi. Tuy nhién, hau hét cac phuong
phap phan tich s& sinh ra mot vi tir cho mdi vong lap, dan toi bung nd khong gian trang thai
va do d6 nhanh chong vuot qua kha nang xur 1i ciia may tinh.

Xét thu tuc Increment trong vi du 1 va h¢ dich chuyén triru tugng cua thu tuc nay theo

cac vi tur {0<x<n,n<x<2n,2n<x<3n,3n<x} dugc minh hoa trong hinh.

SR R Ny

Hinh 4. Hé dich chuyén trieu tuong cua thi tuc Increment

Mot cach chi tiét, hinh 1 va hinh 4, biéu dién khong gian trang thai ctua thu tuc
Increment va mo hinh triru tugng hoé theo bd cac vi tur {0<x<n, n<x<2n, 2n<x<3n, 3n<x/,
qua phép triru twong vi tir, cic quan hé dich chuyén tré thanh may va khong dong véi phép
bic ciu, do do khong thé dya trén mé hinh triru tuong dé két luan réng, mot trang thai cu
thé thudc a; 1a téi duge tir mot trang thai cu thé thude ag. Néi cach khac, trong hé dich
chuyén triru tugng, tat ca cac dich chuyén déu mang tinh "¢é thé". Moi trang thai chi tiét
trong a; déu co mot trang thai lién trude trong ay, vi vay ta co must (a,, a;). TAt ca cac
quan hé dich chuyén con lai trong mé hinh triru twgng déu 1a cac dich chuyén may. Do d6
khong thé két luan ré“mg trang thai in ra chudi "reached" 14 toi duogc tir trang thai khoi tao.
Muc tiéu bai bao mudn trinh bay 1 cach tiép cin dé xac dinh tinh kha dat trong truong hop
nhu vy ma khong can tinh chinh lai mé hinh triru twong dé b sung cac trang thai t6i dugc
qua vong lap.

Chirng minh tinh kha dat khi xuét hién cac vong ldp hién nay 1a mot thach thuce 1on ddi
v6i triru tugng hod vi tir va phan tich chuong trinh. Gan day di c6 nhitng tién bo dang ké
trong chimg minh tu dong tinh két thuc cua chuong trinh [8], [9]. Céc tién b nay co v
nghia 16n trong viéc xac dinh tinh kha dat. Y tudng chinh trong cac chimg minh nay 1a sir
dung cac ham tht hang va tdp bi chan dudi. Tuy nhién, ki thudt nay yéu cAu sinh ra céac
ham thtr hang va thuong khong phi hop dé chimg minh ton tai mot duong dan t6i duoc
mot trang thai cy thé trong h¢ théng khong don dinh.

Trong nhiéu trudng hop (dic biét, trong tit ca cac hé thong phan mém thuc té), cac hé
théng thuong rat 16n nhung van co hitu han trang thai. Muyc tiéu cua bai bao 1a nham giai
quyét trong nhitng trudng hop nhu vay van c6 kha ning phan tich tinh kha dat ctia hé thong
bang phuong phap triru tugng hoa vi tir, ma khong phai xét duyét toan bo cac trang thai chi
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tiét trong cac vong ldp. Phuong thirc trong bai bao st dung téi cac diéu kién dya trén cau
trac d6 thi chuwong trinh (program graph) twong tng voi hé thdng chi tiét va cac diéu kién

nay c6 thé cho phép kiém tra ty dong.
3.2. Giai phap

Nhu d3 trinh bay & phan trudc, cac dich chuyén may khéng duogc dong dudi tinh bic
cau, do d6 cac phuong phap triru tugng khong thé ddi pho véi tinh kha dat cia chuong
trinh ¢6 vong lap. Trong phan nay chung t6i s& mo ta phuong phéap dé dbi pho véi vong lap.

Pinh nghia mot entry port 4 cia mot trang thai troru tugng a 1a mdt vi tr e,sao cho
y(e,) € y(a) va véi moi c.€ y(e,),c. 1a khoi tao hoac p(c.) | y(@)#2. Tuc 1a moi trang thai
cu thé ¢, duoc thé hién boi entry port e, bén trong a va ¢, 1a trang thai khoi tao hodc 1a mot
vai trang thai trudc cua c, nam ngoai a.

Pinh nghia mot exit port 4 cia mot trang thai triru tugng a 1a mdt vi tr x, sao cho
y(xa) € pla) va voi moi cr€ y(xa),s(cy)\ y(@)#D. Tic 1a moi trang thai cu thé ¢, dugc thé
hién boi exit port x, trong @ va mot vai trang thai ké tiép cta ¢, ndm ngoai a.

Pinh i 1: Xét mét trang thdi trivu twong a, ldy e, va x4 ld entry va exit port ciia a sao

cho tat ca nhitng diéu kién sau dwoc thoa man.

1. y(a) la hitu han;

2. Véimoi ¢ € yla N\ —x,), ching ta c6 |s(c) N y(a)| < 1,tirc la moi trang thdi chi tiét
trong y(a N\ —x,) ¢6 it nhat mét trang théi ké tiép trong y(a);

3. must (a \ —x, a N\ —ey),tirc la moi trang thdi chi tiét trong y(a N\ —e,) c6 trang
théi lién trude trong y(a N\ —x,).

Thi musf*(ea,xa),n%c la véi moi ¢’ € y(x,), ton tai ¢ € y(e,) sao cho c—*c’.

Chu v rang diéu kién 1 va 3 ¢ nghia rang e, khong thé 1a rdng (trir khi x, 13 rdng,
truong hgp nay chirng minh dé dang)

Churng minh dinh Ii 1: Chung minh dinh li 1 dugc dya trén viéc xay dung mdt dd thi
c6 huong khong chu trinh - DAG trong do tat ca céac trang thai c6 thé téi dugce tur dinh
nguon. Tinh hiru han cta y(a) c6 nghia rang dinh nguon cia DAG duogc chtra trong y(e,).

Gia st rang y(e,) khong rong, nguoc lai d& dang ching minh must " (e, x,). Xét d6 thi
c6 huéng khong chu trinh G = (V,E), cho source (G) ={c € V| VY c € V, ~E(c, c)}la tap
cac dinh khong c6 dinh ké trudc trong G. Xay dung mot chudi DAGs: Gy, Gy, ... sao cho
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voimoi k>0, DAG Gy = <V}, Ex> thod man y(x,) € V;C y(a) va moi trang thai trong Vi co
thé toi duge tir trang thai nao do6 trong source(Gy). Ngoai ra, vdi moi k > 0, hodc source
(Gi) € y(e,) hodc co thé xay dung mot DAG Gy, thod man 2 tinh chét trén va chtra hoan
toanGy. Doy(a) 12 hiru han [diéu kién 1 cua dinh 1i], tir d6 c6 k < |y(a)| ma source (Gi) € y(ey).

Luu y réng vi Gy 1a dd thi con cua hé théng chi tiét, tinh kha dat tuong Ung voi
must (source(Gy), Vi). Vi thé, néu tdn tai DAG G, thod man tit ca ba thudc tinh, thi

must'*(ea, Xa).

Xéc dinh Gy bang phuong phap quy nap theo k, 1a chiéu cao cia DAG. Dua vao do,
cho Gy = <V, Ey> v6i Vy = p(x,) va Ey = ©. Dé théy Gy thoa man ca hai thudc tinh thoat
va kha dat nhu trén. Dac biét, do Ey = @, ta ¢6 source(Gy) = V), do tinh kha dat thoa man
d6i v6i duong rong. Luu y rang vi p(x,) khong rdng, vi thé ¢6 ¥, vasource(Gy).

Véi bude quy nap, cho £ > 0 sao cho G; thoda man ca hai thudc tinh thoat va kha dat va
khong thod man thude tinh vao. Ta co thé xay dung mot DAG Gy, thod man thudc tinh

thoat va kha dat va hoan toan chira G,

LayS, = source(Gy)\y(e,). Dé ¥ ring tir Gy khong thoa man thudc tinh dau vao va
source(Gy) khong rdng, thi ta c6 tap Sy ciing khong rong. Domust (@ A—x,, a A —e,) (diéu
kién 3 cua dinh 1i) va Sy Ny(e,) = @ (theo dinh nghia cua S;), moi trang thai trong S c6 mot
trang thai lién ké trudc trong y(a A—x,).LayV '« = {p(c) Ny(a A=x4) | ¢ € S (Vi # 0). it
Vie1= ViV Vi, vadat Epy = ExV {<c',c>| c € Sik&k ¢’ e p(c) N y(a N—x,)}. Do do, Gy
thém vao cac trang thai Gy trong y(a A—x,) c6 mdt dich chuyén tdi cac trang thai trong
source(Gy)\y(e,), va ciing thém vao cac dich chuyén tir cac trang thai d6 toi cac trang thai
trong source(Gy)\y(e,). Tt ViSVi+; va tir gia thiét quy nap, thi y(x,) S Vi+s, do vay

G+ thoa man véi cac thudc tinh thoat.

Tur gia thiét quy nap, Gy 1a mot DAG, thi Gy; cling 1a mdt DAG. That vay, cac dinh
mé da thém vao Gy la cac dinh tir V) toi V. Ngoai ra, tir V#@, dé dang nhén thay ring
néuV} va 7’ 1a tch roi thi Vi chi chira dang V.,

Vi truong hop k=0, ching ta c6 Vy = y(x,). Do V' chira chi cac trang thai trong
Y@ A—x,), 1d rang rang VN V’y = @. Véi truong hop k>0, gia sir nguoc lai rang ton tai mot ¢
e VN Vi. Do V' va yp(x,) 1a tach 1oi, nén 16 rang rang ¢ € Vj, tirc 1a co mot j, 1 <j < k
sao cho ¢ € V’;. Do d6, co mét ¢’ € s(c) N y(a) hay ¢’ € y(a) 1a nit ké tiép cuia c. Do vy,
¢’ €S Nhung ¢’ 14 lién ké trude cua ¢ trong Gy, ¢’ khong ndm trong source(Gy). Nén ¢’ & Si.

biéu nay mau thuan. Nén Gy, thoa man tinh kha dat. Theo dinh nghia, source(Gy+;) = V',
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nhung theo gia thiét quy nap, tat ca cac trang thai trong V; 1a téi dugc tir mot vai trang thai
trong source(Gy). Tir mdi trang thai trong source(Gy) 14 ké tiép ciia mot vai trang thai trong
V., dan dén réng moi trang thai trong Vii; 1a téi duge to mot vai trang thai trong
source(Gi+y).

Tuong tu, ¢6 dinh i 2 nhu sau:

Pinh i 2: Xét mot trang thdi trivu twong a, ldy e, va x, ld entry va exit port ciia a sao

cho tat ca nhitng diéu kién sau déu thoa man.

1. y(a) la hitu han,

2. Véi moi ¢ € yla N\ —ey), 6 |p(c) N y(a)| < 1, ticc la moi trang thdi chi tiét trong
ya N\ —e,) cé it nhat mot trang thdi ké tiép trong y(a);

3. must (@ N\ —x, a N\ —ey, tikc la moi trang thdi chi tiét trong y(@ N\ —x,) déu cé
trang thdi lién truée trong y(a N\ —e,).

Thi must’” (eq,x,), fikc 1a véi moi c€ V(ea), ton tai ¢’€ y(x,) sao cho c—*c’.
Churng minh dinh [i 2: Chiing minh tuong ty dinh 1i 1

Pinh li 3: Cho a; va a; 1a cac trang thai triru tuong voi entry port lan Iuot 1a e,; va ey,
va exit port 1an luot 13 x,; va x42. Gia st rang véi moi i € {1,2}, ta ¢6 p(a;) 1a hitu han, voi
moi ¢ € yp(a;/\ —xgylta cols(c) N yp(a;)| < 1, va ta cling ¢ must (a,/\ ~xu ai/\ ~eq),
must *(xa 1.€42). Thi must *(ea 1Xa2)-

Churng minh dinh Ii 3: Theo diéu kién cua dinh 1i, cac diéu kién cta dinh 1i 1 duoc thoa
man voi a; va axcung nhitng entry port, exit portchung. Do do, ta cé musf*(eaj,xa]) va
musf*(eag,xag). Tvu do musf*(xa;,eag) thoa man do tinh bic ciu cua cac quan hé dich
chuyén kiéu must. Tuong tu, cac dich chuyén must” ciing c6 tinh bac cau, ap dung dinh li
2 ta c¢6 diéu phai ching minh.

3.3. Ung dung

Phuong phap triru twong hod mé hinh dich chuyén trang thai theo vi tir d trinh bay c6
thé duoc tmg dung trong kiém chirng mé hinh 10, hodc phan tich chwong trinh tinh dé xac
dinh tinh kha dat. Qua trinh triru tuong, sinh vi tur c6 thé tu dong hoa béng cach két hop
tuong rng mot trang thai triru tugng véi mot 1€nh thyc thi va cac trang thai chi tiét phat
sinh khi thyuc thi 1énh d6. Thuc hién chia lam 2 giai doan chinh:

e Tinh todn céac entry port va exit port tuong ing vdi cac trang thai triru tugng doc
theo duong thyc thi;
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e Kiém tra cac didu kién twong tmg véi giai phap 1 hodc 2, sau d6 két luan.

Vi du: Xem x¢ét lai vi du vé thu tuc Increment va triru tuong cua thu tuc nay. Ap dung
phuong phép tiép can trén ctia bai bao cho triru twong cua phuong thirc Increment dugc
minh hoa nhu 0.

Hinh 5. Phdn tich tinh kha dat trén truu twong cua thi tuc Increment

Trang thai triru tuong ay: 0 < x < n c6 entry port x=0 va exit port x = n-1. Cac diéu
kién trong dinh i 1 dugc thod man trong ay v6i entry port va exit port nay do:

1. n 1a htru han do d6 y(ay) 1a hitu han.

2. Do thu tuc thuc hién theo co ché don dinh, nén mdi trang thai chi tiét chi c6 mot
trang thai ké tiép duy nhét.

3. MOi trang thai cu thé trir x=0 c6 mot nut lién ké trude trong ay.

C6 thé két luan rang musf*(xZO,xZn—I ). Véi chirg minh tuwong tu, cac diéu kién duoc
thoa man tai a; voi entry port 1a x=n va exit portla 2n-2 <x < 2n, va tai a, voi entry port 1a
2n <x < 2n+1 va exit port 1a 3n-3 <x < 3n. Tir déy ta c6 thé két luan duoc must” (x=n,2n-
2<x < 2n) va must (2n<x < 2n+1, 3n-3<x<3n). Ngoai ra, must (x=n-1,x=n), must (2n-
2<x<2n, 2n<x<2n+1) va must (3n-3<x<3n, 3n<x). Nhu vay, co thé két luan duoc

musf*(xZO, 3n<x) (do tinh chat bac cau cta must").

4. KET LUAN

Trong bai bao chung t6i da trinh bay mdt phuong phap triru tugng hoa theo vi tur giup
phan tich tinh kha dat dbi véi cac hé thong co khong gian trang thai 16n. Két qua chinh cua
phuong phap 14 c6 thé xac dinh chinh x4c tinh kha dat ma khong phai 1am min mé hinh
triru twong khi xuat hién nhiéu vong 1ap trong hé théng.

Trong tuong lai ching t6i s& du dinh tiép tuc nghién ctru dé phat trién cong cu kiém
ching mo hinh tu dong dua trén ndi dung li thuyét da nghién curu.
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BASING ON THE GRAPH OF PROGRAM TO ANALYZE THE
AVAILABILITY OF THE PROGRAM

Abstract: The application of abstract technique in analytical program helps us expand
the scope of the system processor to system of large space. The abstract technique has
been using more and more in fault detection analysis programs. The analysis detected
that a program errvor is tied to the determination of the availability of the program. If the
availability proved its correction in the abstract model as the approximation of the
program, it is also true in the program due to the preservation of abstraction. However,
sometimes, the use of the abstract technique also caused the loss of accuracy in analyzing
the availability due to a number of states was ignored, especially the appearance of the
loop. Some current solutions solve this problem by using the below blocked file and
ranking functions. Our solution did not use the below blocked file and ranking functions.
Instead, we base on checking the conditions on the graph of program which
corresponding with the real system, the conditions are checked automatically with
abstract model.

Keywords: The graph of program, availability, ranking function, model checking
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DIFFUSION OF INTERSTITIAL ATOMS IN INTERSTITIAL ALLOYS

FeSi AND FeH WITH BCC STRUCTURE UNDER PRESSURE

Nguyen Quang H(.)cl(l), Bui Duc Tinh', Dinh QuangVinhl, Le Hong Viet?
Hanoi National University of Education
Tran Quoc Tuan University

Abstract: In our previous paper [10], the analytic expressions with free energy of
interstitial atom, the nearest neighbor distance between two interstitial atoms, the alloy
parameters for interstitial atom, the diffusion quantities such as the jumping frequency of
interstitial atom, the effective jumping length, the correlation factor, the diffusion
coefficient and the activated energy together with the equation of state for the interstitial
AB with BCC structure under pressure are derived from the statistical moment method. In
this paper, we apply these theoretical results to interstitial FeSi and FeH in the interval
of interstitial atom concentration from 0 to 5%, the interval of temperature from 100 to
1000K and the interval of pressure from 0 to 70GPa. Our calculated results are in good
agreement with experiments or predict the experimental results.

Keywords: Interstitial alloy, jumping frequency, effective jumping length, correlation
factor, diffusion coefficient, activated energy

1. INTRODUCTION

Study on the diffusion theory of metals and alloys pays attention to researchers [1-10].

In previous paper [10], by the statistical moment method (SMM) [5-7, 10]we derive the

analytic expressions of the free energy of interstitial atom, the nearest neighbor distance

between two interstitial atoms, the alloy parameters for interstitial atom, the diffusion

quantities such as the jumping frequency of interstitial atom, the effective jumping length,

the correlation factor, the diffusion coefficient and the activated energy together with the

equation of state for the interstitial AB with BCC structure under pressure. In this paper,

we apply the theoretical results in [10] to the interstitial alloys FeSi and FeHin the interval

of interstitial atom concentration from 0 to 5%, in the interval of temperature from 100 to

) Nhan bai ngay 19.8.2016; giri phan bién va duyét ding ngay 15.9.2016
Lién h¢ tac gia: Bui Buc Tinh; Email: bdtinh@hnue.edu.vn
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1000K and in the interval of pressure from 0 to 70GPa. Some calculated results are
compared with experiments, where we use the Arrhenius law.

2. CONTENT

For the interstitial alloy FeSi, we use the n-m interaction potemtial [7]

w(r)=i{m(ﬁ] —n(ﬁj } (1)
n—m r r

where 1, is the distance between two atoms corresponding to the minimum of potetial

energy, that takes the value - d, mand nare the numbers which have different values for
different atoms and are determined emperically on the basis of experimental data.

The parameters 7,,d,m and n of the n-m potental (1) for the interaction potetials Fe-Fe and

Si-Si are given in Table 1.

Table 1. The parameters ¥,,d,m and n of the interaction potentialsFe-Fe and Si-Si

m n d (10 "% erg) re(10™"'m)
Fe 7 11.5 6416.448 2.4775
Si 6 12 45128.34 2.295

We use the following approximation

1
Presi ® 5(¢F6-Fe + @i ) (2)

For the interstitial alloy FeH, we use the Morse potential [10]
(0(7”) -D |:e—2a(r—r0) _ ze—a(r—ro) :| ’ (3)

where ahas the dimension of distance inverse, Dhas the dimension of energy (eV) and

D = -@(ry), Tythe equilibrium distance of two atoms. The parameters of the Morse

potential for the alloy FeH are given in Table 2.

Table 2. The parameters of the Morse for the interstitial alloy FeH

ry (A) D (eV) o &)

1.73 0.32 1.34
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For the interstitial alloy FeSi, we use the potential (1) for the interaction potentials Fe-
Fe and Si-Si1 with the potential parameters in Table 1and use the appoximation (2) for the
interaction potential Fe-Si. Using the formulae in the previous paper, we find the

expressions of the cohesive energy U, and the alloy parameters k”,y, of the atom Si in

the position 1 in the interstitial alloy FeSi as follows

_L755118523.10" 558696221310 4.969164799.10" _ 8.453440955.10™"

UOlB 11,5 7 12 6 2 (4)
r r r r
\B 2.451815336.10° 2.693657436.107 7.543922121.10° 2.808431783.10°
k™ = 135 - 0 + 4 - 8 > (5)

5.17258208.10° 2.117826188.107 1.735930771.10°* 1.671565741.10”
Vg = JREE - A + 16 - 10 : (6)

Analogously, we can obtain the expressions of the cohesive energy U, and the alloy
parameters k”,y, of the atom Si in the positions 2 and 3 in the interstitial alloy FeSi.

For the interstitial alloy FeH, we use the potential (3) for the interction potentials
Fe-Fe, Fe-H, H-Fe,H-H with the potential parameters 7,,Dand « in Table 2. The

expressions of the cohesive energy U,, and the alloy parameters k”,y, of the atom Si in

the position 1 in the interstitial alloy FeH have the form:
U s =5.289022639.10 " e > —1.0414153.10 " e™"** +1.057804528.107'% ¢ 3707723407
_2.0828306.10—116—1.895046173}” (7)

k'® =3.79878762.107° e —1.869965313.10™" ¢ **" +3.039030097.107'% #2217 —
2.004588422.10 "™ 1.973530079.10™" e M

~1.49597225.10" 7" — (8)
r r
-9 -2.68r
Vis _ 4.547402034.107° % _5.50618286.10 ¢4 - 1-018075082.10 "¢ 777
r
| 2.505753519.10 e 7.198877938.10 e
r r
1.771835304.107" ™" **17" 75975752410 3.739930626.107" e
+ + : + - "
r 7 7
2.834916134.10 ¢ 2.790993004.10" ¢ o
T 7,-3 e r3 ,

Analogously, we can obtain the expressions of the cohesive energy U, and the alloy

parameters k”,y, of the atom Si in the positions 2 and 3 in the interstitial alloy FeH.
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In the case of applying the n- m potential (1), the cohesive energy between atoms in
the clean metal A has the form [6]

A mAn(V—Oj —nAm(i] , (10)
n—m Na Na

where 7 ,1s the neraest neighbour between atoms A at temperature 7, 7, ,1s the neraest

neighbour between atoms A at temperature 0 K and is determined from the minimum
condition of the cohesive energy. Therefore, it has the following form:

n

rOlA = 7"0 n-m

(1)

Then, the metal parameters k*,, ,,7,,and y, have the form as in [6]

According to figures from Figure 1to Figure 3, at the same pressure, when the
temperature increases, the activated energy FEdecreases, the coefficient Dy changes
negligibly and the diffusion coefficient D increases. In the same pressure, in D is a
monotonously decreasing function of 1/7. In the same temperature, when the pressure
increases, the activated energy E increases, the coefficient Dy increases, the diffusion
coefficient D and In D decreases.

The dependences of the diffusion coefficient D and the coefficient Dy on interstitial
atom concentration, temperature and pressure for the interstitial alloy FeSi are illustrated
by figures from Figure 4 to Figure 11. When the concentration of interstitial atoms Si
increases, the coefficients Dy and D of alloy FeSi increase. This absolutely agrees with

experiments.
40 T T T T % T Fe-Si T _m—P=0(GP
39 Fe-Si —8—P=0(GPa) 274 7:7 ngé(ei)
—e— P=30(GPa) A P=70(GPa)
a8 A~ P=70(GPa) | %7 _
a7 A, 2 A A A A y
A
% %
3 3 o 4 7 n 23
. E»
= 0 _ y o - o
< 33 B N e 4 No 21 °r ’ ’
W \_ T~ S
31 \. T 19
30 \ 18
e S
2 17
. . T T T T T T T T
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Fig 1. E(T) of FeSi at P = 0, 30 and 70 GPa Fig 2. Dy(T) of FeSi at P =0, 30 and 70 GPa
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Fig 3. InD (1/T) at P = 0, 30 and 70 GPa
for FeSi
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Fig 4. Dy(cs;) of FeSi at P = 0, 30, 70 GPa
and T = 300K

According to our numerical results for alloy FeSi, when the interstial atom Si is in

face centres of BCC lattice of Fe at zero pressure and under pressure, this atom Si can not

diffuse through sides of lattice cells to come next cell (the first way) but only can move

from this face centre to other face centre (the second way). The interstitial atom Si changes

locally the lattice constants. In the lattice cells containing the interstitial atom Si, the lattice

constants expanse considerably. Our calculated results are in relatively good agreement
with the experimental data [8,9]. At P =0, T= 1150°C and cs; = 4.9%, the alloy FeSi has D
= 1.4.10° cm?*/s according to the experimental data [8]. Accordinng to our calculated
result, at P = 0, T'= 1000K, cs; = 5%, the alloy FeSi hasD = 0.08. 10 cm?/s.
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Fig 5. Dy(cs;) of FeSi at P =0, 30, 70 GPa
and T = 900K
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Fig 6. D(T) of FeSiat P =0 and T = 300K
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Fig 8. D(T) of Fe-Si at P = 30 GPa
Fig 7. D(T) of FeSiat P =0and T = 900K and T = 300K

At P =0 and from 200 to 780°C, the alloy FeH has Do = 1.4.10” cm®/s, E = 0.139eV
and at T = 700°C, the alloy FeH c6 D = 2.45.10™ cm?*/s according to the experimental data
[9]. Accordinng to our calculated result, at P = 0, 7 = 1000K, the alloy FeH has
Dy =0.9.10" cm?s, E = 0.19479 kcal/mol. Figure 3 shows the dependence of In D on 1/T
for alloy FeSi and has a linear form. This means that in the interval of temperature from
100 to 1000K, the Arrhenius law absolutely is satisfied.

Our calculate results for alloy FeH are an analogue with ones for alloy FeSi and are
illustrated by figures from Figure 12 to Figure 19. According to our numerical results for
alloy FeH, when the interstial atom H is in face centres of BCC lattice of Fe at zero
pressure and under pressure, this atom H also can not diffuse through sides of lattice cells
to come next cell (the first way) but only can move from this face centre to other face

centre (the second way). Our calculated result can predict the experimental result.
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Fig 10. D(T) ofFeSiat P = 70 GPa
Fig 9. D(T) ofFeSiat P = 30 GPaand T = 900K and T = 300K
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Fig 11. D(T) of FeSi at P =70 GPa

and T = 900K Fig 12. E(T) of FeH at P = 0, 30

and 70 GPa
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Fig 13. InD (1/T) at P = 0, 30 and 70 GPa Fig 14. Dy(cy) of FeH at P = 0, 30, 70 GPa
for FeH and T = 300K
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Fig 19. D(cy) of FeH at P = 70 GPa and T = 900K

3. CONCLUSION

Our numerial results for alloys FeX (X =Si, H) are obtained by applying the diffusion
theory builded from the SMM, using the n-m potential and the Morse potential and the
coordination sphere method. These results show that the diffusion mechanism of interstitial
atom in interstitial alloy depends on the size of interstitial atom and the interaction between
interstitial atom and main atom of alloy. The numerial results are in goog agreement with
experiments or can predict the experimental results because the exact determination of
diffusion quantities is a very difficult problem experimentally. Figure 13 for the
dependence of In D on 1/T has the linear form This mean that our obtained results are in
good agreement with the Arrhenius law in the interval of temperature below the structural

phase transition of iron.
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NGHIEN CUU SU KHUECH TAN CUA NGUYEN TU XEN KE
TRONG CAC HQP KIM XEN KE Fe-Si VA Fe-H VOI CAU TRUC
LAP PHUONG TAM KHOI DUOI TAC DUNG CUA AP SUAT

Tém tdt: Trong bai bdo trude [10], ching t6i rit ra biéu thirc gidi tich déi véi ndang
lirong tir do ciia nguyén tir xen ké, khodng cdch lan cdn gan nhat giita hai nguyén tir xen
ké, cdc théng s6 hop kim doi voi nguyén tir xen ké, cac dai lwong khuéch tan nhir tan sé
bude nhdy ciia nguyén tir xen ké, dg dai buéc nhay hiéu dung, thira sé twong quan, hé so
khuéch tan va ning lwong kich hoat cing véi phirong trinh trang thdi ciia hop kim kim
xen ké AB véi cdu triic ldp phwong tam khoi dudi tac dung ciia dp sudt bang phiong
phdp mémen thong ké. Trong bdi bdo nay, ching t6i dp dung cdc két quad Ii thuyét nay
cho cdc hop kim xen ké Fe-Si va Fe-H trong viing nong dé nguyén tir xen ké tir 0 dén 5%,
viing nhiét @ tir 100 dén 1000K va ving dp sudt tir 0 dén 70GPa. Két quda tinh todn phil
hop kha 16t véi s6 liéu thuc nghiém hodc dy bdo thuc nghiém

Tir khod: Hop kim xen ké, tan s6 bude nhay, dé dai bude nhdy hiéu dung, nhdn 16 twong
quan, hé s6 khuyéch tan, nang leong kich hoat
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PO DO PHU THUOC HAM XAP Xi TRONG CO SO
DU LIEU MO HINH DANG KHOI

Nguyén Minh Huyl(l), Nguyén Niing Hung ', Nguyén Ning Anh Dirc?
" Truwong Pai hoc Thi @6 Ha Néi
2Tru’o"ng Dai hoc Su pham Ha Noi

Tém tdt: Trong bdo cdo nay, ching téi trinh bay mé hinh dit liéu dang khoi dwoc xem la
mao rong cua mo hinh die liéu quan hé. Phy thudc ham la mot logi rang buoc dir li¢u giita
cdc thude tinh trong mét co sé dir liéu quan hé, gép phan vdo viéc dam bdo tinh nhat
quan cua dit liéu, logi bo bot dir liéu du thira. Phu thugc ham trong mé hinh dir lieu dang
khéi va cdc tinh chdt dwoc quan tam va nghién ciru.

Trong bai bao trinh bay phirong phdp xdy dung dg do phu thudc xdp xi trong mé hinh dir
liéu dang khéi. Véi hai tdp thudc tinh X va Y thugc khéi R, dd do duoc xdy dung dya trén
viéc tinh todn cdac do do xdp xi tir cac lat cdt (gid tri dé do xdp xi nam trong khoang tir 0
dén 1) va ldy gid tri I6n nhdt cia cac @6 do do. Gid tri dé do xdp xi cia phu thudc ham
trén khoi R nam trong khoang [0-1]. Mot phu thude ham xdp xi trén khoi c6 dé do bang 0
thi tdt ca cdc phu thude ham xdp xi trén lat cat chinh la phy thuce ham(kinh dién).

Tir khoa: Phu thuoc ham, Khai pha dir liéu, Phu thuoc ham xcfp xt, M6 hinh dir liéu quan
hé, M6 hinh dit liéu dang khoi.

1. GIOI THIEU

Co s¢ dir 1iéu 1a mot trong nhiing linh vuc quan trong ctia cong nghé thong tin. Co s&
dwr 1i¢u da dugc nghién clru, tng dung thanh cong trong nhiéu linh vuc va dem lai hiéu qua
kinh té cao cho doi song va xa hoi. Da c6 rat nhiéu bai bao nghién ctru vé co sé dit liéu va
mé hinh co s6 dit liéu. C6 3 mé hinh thudng duoc sir dung: mé hinh phan cip, mé hinh
mang va mod hinh quan hé. Trong d6, m6 hinh quan hé dugc quan tam hon ca. Do cac quan
hé c6 cau tric phang (tuyén tinh) nén mé hinh nay chua du dap tng ddi voi cac tmg dung
phuc tap, cac co s dir liéu co cau trac phi tuyén... Do d6 viéc mé rong mo hinh dir lidu
quan hé thanh mo hinh dit liéu dang khdi nhim mé ra kha nang quan li di liéu, dap ung
nhu cau thue té t6t hon [2].

) Nhan bai ngay 23.8.2016; giri phan bién va duyét ding ngay 15.9.2016
Lién hé tac gia: Nguyén Minh Huy; Email: nmhuy@daihocthudo.edu.vn
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Phu thudc ham (Functional Dependency) 1a mdt loai rang bude dir li¢u gitra cac thudc
tinh trong mot co s dit liéu quan hé, gop phan vao viéc dam bao tinh nhat quan cua dit
liéu, loai bo bét dir liu du thira. Phu thuoc ham ciing thé hién tinh chét ngir nghia gitra cac
thudc tinh va c6 thé tdn tai trong mot tap dir liéu doc 1ap véi mo hinh quan h¢. Nghién ctu
vé cac phu thudc ham 13 mot huéng quan trong trong thiét ké co s¢ dir liéu quan hé va da
dat duoc nhiéu thanh tuu [11, 12, 13, 20]; bén canh dd, nghién ctu vé phu thudc ham trong
mo hinh dir liéu dang khdi [2] d4 c6 nhitng két qua [2, 5] dé ting cudng hon nita kha ning

dam bao ngit nghia, gop phan hoan chinh thém vé mé hinh dit liéu dang khéi.

Cho luge @6 khoi R = (id; ApAs..., Ay, r(R) 1a mot khéi trén R, X,Y | Jid”,

i=1
X — Y la ki hiéu mdt phu thugc ham. Mot khdi r thoa X — Y, néu v&i moi £1,/2 € R sao
cho t1(X) = t(X) thi t; (Y) = t(Y).

T dinh nghia phu thuoc ham & trén, ta nhan théy: néu ton tai #1,/2er sao cho
t(X) = t(X) va t; (Y) = t(Y), thi co thé két luan rang » khong thoa phu thuéc ham X — Y
(hay phu thuoc ham X — Y khong dung trén r).

Trong thuc hanh, diéu nay to ra qua chit va cing nhic khi ta hinh dung quan hé » ¢6
hang nghin b9, trong d6 chi c6 mot vai bg vi pham phu thudc ham X — Y do c6 mdt s6 dix
lidu bi sai 1éch hodc ngoai 16. Do d6 viéc mé rong khai niém phu thuéc ham (kinh dién)
thanh phu thuoc ham xép xi (trong md hinh dir liéu quan hé, m6 hinh dir liéu dang khéi)
theo mdt cach thirc, mot nghia nao d6 1a nhu cAu tt yéu va tu nhién.

Céc phu thuoc ham xép xi khai pha dugc tr mo hinh co sé dir li€u quan hé, mo hinh
dir liéu dang khéi 13 cac mau quan trong, 1a nhiirng tri thirc c6 gia tri vé cAu trac cua cac bd

dir lidu.
2. MO HINH DU LIEU DANG KHOI

2.1. Khdi, lwge dd khoi

Khai niém toan hoc lam nén tang cho mé hinh co sé dir liéu dang khi (goi tit 1a mo
hinh khdi) 14 cac khdi hiéu theo nghia ciia 1i thuyét tap hop. Khéi dugc dinh nghia nhu sau:

Pinh nghia 2.1: Goi R = (id; Aj, As.... Ap) 1a mdt bd hiru han céc phﬁn tu, trong do id
1a tap chi s6 hitu han khac rong, A; (i=1,n) 1a cac thudc tinh. Mdi thudc tinh A; (i=1,n) c6
mién gi4 trj twong Gmg 1a dom(A;). Mot khéi r trén tap R, ki hiéu r(R) gdm mot s hitu han
phﬁn tir ma moi phﬁn tir la mot ho cac anh xa tur tap chi s6 id dén cac mién tri cta cac thudce
tinh A;, (i=1,n). N6i mot cach khac: 1 € r(R) < t= {t"id > dom(A;)} j=1n.
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Ta ki hiéu khéi d6 1a r(R) hoac r (id; Ay, As.... Ap), hodc ki hiéu don gian lar.

Khi d6 khdi r(R) duoc goi 1a ¢6 liege do khoi R. Nhu vay trén cing mot luoc dd khéi R
ta co thé xay dung dugc nhiéu khoi khac nhau.

Vi du 2.1: Ta xay dung khdi nhan vién (ki hiéu NV(R)) (hinh 1) dé quan 1i nhan vién
trong mot co quan nhu sau:

Cho luge d6 khéi R = (id; A1, Ay, As, Ay), trong do: id = {1/2009, 2/2009, 3/2009..,
12/2009,va cac thudc tinh la A; = ma (md), A, = ten (tén), A; = luong (luwong),
A4 =trinh_do (trinh d9).

V6i kh6i NV(R) 6 hinh 1, ta thiy n6 gdm 3 phan tir: t_t,, 3.

ma ten luong trinh_do

bbb

/AOl_/ A_/ 500 _/TS

A0l A 350 —— Ths
2 i
t AOl/O ad L2007 oHy”
) .B02 -t B; e 350 / DH

a2 7Lie 7] [3007{ L pH

t A0 [ B 2507 DHY”
- -
Q0L | €00 fDH 3009

A03 e € o 2507 D77 272009

t A0 s 200~ " . 120007

Hinh 1. Biéu dién khoi nhén vién NV(R).
Khi d6 ta co:
Luong cua nhan vién t; & thoi diém thang 1/2009 1a:
t,(1/2009,luong) = 200.
e Tén cua can bg t, vao thang 2/2009 1a: t,(2/2009,ten) = 'B'.
e Trinh d§ ctia can bd t; vao thang 2/2009 la:
t3(2/2009,trinh_do) = ‘CD’.
e Mi sd clia can bo t; vao thang 3/2009 1a: t3(3/2009,ma) = 'C01".

2.2. Lat cit

Cho R = (id; A1, Az.... Ay), r(R) 1a mot khéi trén R. V&i mdi x € id ta ki hidu r(Ry) 1a
mot khoi voi Ry = ({x}; Ay, As.... Ay) sao cho:
ty € Ry < t,={ti=t Y, véit € r(R),
x vat= {t:id > dom(Aj)} i=1a
O day t'y(x) = t'(x) voi i=1,...n.
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Khi d6 r(Ry) duoc goi 1a mot lat cat trén khéi r(R) tai diém x.
Vi du 2.2: V&i kh6i NV(R) da cho & trén, R = (id; A1, A Az, Ay)
Trong dé: id = {1/2009, 2/2009, 3/2009..., 12/2009}

A =ma, A, =ten, A; = luong, A4 = trinh_do.
Néu x =2/2009 € id thi l4t cat r(Ry 2009) c6 dang nhu sau:

r(R2/2000): ma ten luong trinh_do
A01 A 350 ThS
A02 B 300 DH
A03 C 250 CD

3. PHU THUQC HAM XAP XI TRONG MO HINH DU LIEU DANG KHOI

3.1. Phu thudc ham trong mé hinh dir liéu dang khéi
Sau day, dé cho don gian ta str dung céc ki hiéu:
xW = (x; Ay id? = xV | x e id}.
Ta goi x” (x € id, 1= 1..n) la c4c thudc tinh chi s6 ctia lugc d6 khdi R = (id; Ay, As,... Ay,
Pinh nghia 3.1. Cho lugc d khdi R = (id; A;, A,.... Ay, r(R) 1a mot khdi trén R,

X,Y [ Jid”, X — Y1a ki hiéu mot phu thudc ham. Mot khoi r thoa X = Y néu véi moi

i=1

t1,t2 € R sao cho t1(X) = t(X) thi t;(Y) = t2(Y).

3.2. Phu thudc ham dwoc suy dién tir tip phu thugc ham F
Cho lugce d6 khdi R = (id; Ay, A,.... An, F 13 tap cic phu thuoc ham trén R va X > Y

1a mot phu thuoc ham v6iX,Y < | Jid” . Néi rang X > Y duoc suy dién logic tr F néu
i=1
v6i mdi khéi r xac dinh trén R thoa cac phu thudc ham trong F thi ciing thoa X — Y. Ki
hiéu la:
Fl=X->Y

3.3. Céc tinh chét ciia phu thudc ham trén khoi
Cho luoc d6 khéi R = (id, A}, As,... Ay), r(R) 12 mot khdi bét ki, F 1a tap cac phu

thuoc ham vaX,)Y, Z, W < Uid(” , ta c6 mot sb tinh chat co ban cua cac phu thudc ham
i=1

nhu sau:
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F1)
F2)
F3)
F4)
F5)
F6)
F7)
F8)
F9)

Néu'Y o X thi X — Y (tinh phdn xa)

Néu X — Y thi XW — YW (tinh gia ting)

NéuX - Y,Y — Z thi X — Z (tinh bdc cau)

NéuX - Y, YZ — W thi XZ — W (tinh twa bdc cau)
NéuX — Y, Z — W thi XZ -YW (céng tinh day di)
Néu X — Y thi XZ—Y (tinh mé réng vé trdi)

Néu X — Y, X — Z thi X — YZ (cdng tinh vé phdi)
Néu X — YZ thi X — Y (b6 phdn vé phdai)

Néu X — YZ, Z — WV thi X — YZW (tinh tich lup)

Khai niém phuy thudc ham trong mo hinh dit liéu kh6i, mot khdi r thoa X — Y 1a dung
néu voi moi ty, t, € r sao cho t;(X) = t(X) thi t;(Y) = t2(Y). Diéu nay trong thuc hanh to ra
quéa cimg ngét boi co thé phu thuéc ham X — Y trong khdi dit liéu R= (id, A}, As,... Ay)

vi pham do mdt vai sai 1éch hodc ngoai 1€. Do d6 viéc mé rong phu thudc ham trong mo

hinh dit liéu khdi thanh phu thugc ham xép xi trong mé hinh dir lidu khéi 1a diéu tat yéu.

Noi céach khac 1a phu thudc ham trong mo6 hinh dir li¢u khéi chi ding trén cac tap con cua

khéi r(R), tirc 1a khéi r’(R) nhan duoc bang cach loai bo di mot sb rat it cac phan tir trong

khéi r(R). C6 thé xem phu thudc ham xap xi trong mé hinh dit liéu khéi 1a mé rong cua

phu thudc ham x4p xi trong mé hinh dit liéu quan hé.

Cho R = (id; A, A,,... Ay), r1a mot khéi trén R, X, ¥ € U™_,id®, X — Y la ki hiéu

mot phu thudc ham. Gia sir r thoa phu thudc ham X — ¥ 1a dung. Khi d6 néu id = {x} thi:
r tré thanh quan h¢ r(id;A; Aa,.....Ap).

Phu thugc ham X — Y tré thanh phu thu¢c ham trong m6 hinh dr li€éu quan hé.

3.4. Phu thudc ham xap xi trong mé hinh dir liéu quan hé

Pinh nghia 3.2: Cho U Ia mét tap thudc tinh, R(U) 1a mot luge dd quan h¢ trén U.
ChoX,Y,c U . Khi d6, Y dugc goi 1a phu thudc ham xap xi vao X trén luge dd R(U) véi

mic 36 a €[0,1] va ki hidu X ~, Y, dua trén s tdi thiéu nhitng hang can loai bé khoi r dé

phu thudc X = Y thanh X — Y duoc xac dinh nhu sau:

o_|r|-max{|s| scr,s=X >V}

Pinh nghia 3.3: Cho U Ia mdt tap thudc tinh, R(U) 1a mdt lugce dd quan hé trén U.

Cho X,Y c U, Bo do 15i ciia phu thudc ham xép xi X =, Y dugc xé4c dinh nhu sau:
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_max{[s|scrsl=EX Y}

g (X ->Y)=1

7]

Tu d6: X — Ydung trén 7 Ung voi mot ngudng 16i o €[0,1] khi va chi khi
X >Y)<a

X — Y la phuy thudc ham khi va chi khi g3=0

Mot s6 tinh chét:

— Tinh chdt 1: Cho r 1a mot quan h¢ trén tap thudc tinh R. Mot phu thudéc ham ding
trén r cling 1a phy thudc ham xap xi loai 2 v&i mitc ™ tuy y (0 6 ™ <1) dling trén r.

Tinh chit nay d& dang suy theo dinh nghia ctia phu thuéc ham xap xi loai 2.

— Tinh chdt 2: Cho r l1a mot quan hé trén R: X,Y c R, 81,62 1a 2 sd sao cho
0<61<62<1.Kihiéu X =, Y va X ~,, Y1a 2 phu thudc ham xap xi loai 2 mic 51 va
mic 52 giita X va Y trén r, khi d6 néu X ~,, ¥ dung trénrthi X ~,, Y cling ding trén .

— Tinh chat 3: Tinh phan xa

NéuY ~ X khidé X =, Y l1a phy thuoc ham xép xi loai 2 véi mic & tuy y (0< 5 <1)

— Tinh chat 4: Tinh bdc cdu

Néu X ~,Yva Y=, Zthi X =, Z

— Tinh chdt 5: Tinh gia ting

Véimoi X,Y,Z < R vamiic § nao d6, néu X ~, Ythi XZ~, YZ

3.5. Phu thudc ham x4p xi trong mé hinh dir liéu dang khoi
Pinh nghia 3.5: Cho lugc d6 khdi R = (id; A}, As,... Ay, 1(R) 1a mot khdi trén R,

X, Y c Oid(i) . Khi do, Y duoc goi 1a phu thudc ham xép xi va X trén khdi R 1a sb hang
i=1

nhiéu nhit cin phai loai bd trong tt ca cac lat cit thudc khdi R dé phy thuée ham X — v
(trén 14t cdt id) va X — Y ® trén khéi R 1a dang.

Ki hiéu g3( X — Y)® 1a do do 18i ctia phu thudc ham X — Y trén khdi R, (X - Y)“1a
phu thuéc ham X — Y trén latcatid, id e R .

g3( X — Y)® duoc xac dinh nhu sau:

g( X oY) =max(g(X > Y)Y, ideR)

Khi g3 = 0 thi tat cd cac phu thudc ham xép xi trén lat cit chinh 1a phy thudc ham
(kinh dién).
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Minh hoa:
Véi khéi R = (id; X; Y), trong d6: id = {1, 2, 3}, 2 thudc tinh X, Y

C06 thé biéu dién khéi dit liéu trén ¢ hinh 1. dudi dang bang dit liéu nhu sau:

Bdng 1. Bing biéu dién khoi dir liéu

1d X Y
1 A @
1 B #
1 C $
2 A %
2 B &
2 D $
3 A !
3 A *
3 C &

Xét phu thudc ham xép xi X — Y trén khéi R, ta tinh duogc
g(X YY) =1-(1+1+1)/3=0.

Phu thudc ham X — Y trén lat cit 1 1a ding
(X > Y)Y =1-(1+1+1)/3= 0.

Phu thudc ham X — Y trén 14t cét 2 1a dung.
g(X 5 Y) =1-(1+1)/3=0.34.

Phy thuoc ham X — Y trén lat cat 3 c6 do 15i 12 0.34
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Do do:
g3( X — Y)® =max(0,0,0.34) = 0.34
Nhu vay, do 16i cua phu thudéc ham X — Y trén khdi R 14 0.34

4. KET LUAN

Trong bao céo nay, chiing ti trinh bay mo hinh dir liéu dang khdi dugc xem 1a mo
rong cia mo hinh dir li¢u quan hé. Trinh bay phu thugc ham trong mo6 hinh dir li¢u dang
khdi va cac tinh chét cua phu thudc ham trong moé hinh dir li¢u quan hé.

Trong bai bao trinh bay phuong phap xay dung do do phu thudc xap xi trong mé hinh
dir li¢u dang khdi. Voi hai tap thudc tinh X va Y thuoc khdi R, d6 do dugc xay dung dya
trén viéc tinh toan cac d6 do xap xi tir cac 1at cat va lay gia tri 1on nhat cua cac do do do.
Gia tri d6 do xap xi ctia phu thudc ham trén khdi R nam trong khoang [0-1]. Mot phy thudc
ham xap xi trén khéi c6 d6 do bang 0 thi tat ca cac phu thudc ham xap xi trén 1at cit chinh
la phu thudc ham.

Dua trén cac nghién ctru vé phu thuéc ham xp xi trong mé hinh dir liéu dang khéi
chung t6i s& nghién ctru thuit toan khai pha cac phu thudc ham xap xi trén khéi véi
nguong phu thudc cho trude.
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MEASURING THE APPROXIMATE FUNCTIONAL
DEPENDENCY ON DATABASE OF CUBE MODEL

Abstract: In this report, we present data model of building blocks, which is considered as
an extension of the relational data model. Functional Dependency (FD) is a data binding
of the attributes in a relational database to ensure the consistency of the data and to
eliminate redundant data. Dependencies in the data model and the nature of blocks are
great interests that should be researched.

The article presents the method of approximation measurement in model building blocks.
With two sets of attributes X and Y of R, the measurement is based on the calculation of
the approximate measurement of the sections (approximate measurement values range
from 0 to 1), and takes the largest values. The approximate measurement value of the FD
in R is in the range of [0-1]. If the measurement of an approximate FD equals 0 then all
approximate FDs on sections are Functional Dependencies (classic).

Keywords: Functional Dependency, data exploitation, approximate Functional Dependency,
data model, relation, cube data model
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PHAT HIEN LUAT KET HOP LIEN KET
CHUOI THOI GIAN TU €O SG DU LIEU
DINH LUGNG CO YEU TO THOI GIAN

Trwong Pirc Phu’o'ngl
Truong Dai hoc Thu dé Ha Noi

Tém tdt: Bai bdo nay nghién civu phdt hién cdc ludt két hop thé hién dwge moi quan hé
theo thoi gian cua cac thoi diém xay ra cdc su kién tw cac co so die lieu dinh lwong co
yéu 16 thoi gian. Thudt toan tim cdc ludt nhw vay duoc dé xudt dwa trén viéc phat trién
thudt todn Apriori két hop véi viéc mo hod khodng cdch thoi gian giita cdc thoi diém xdy
ra sy kién ciing nhw mo hod cac thudc tinh dinh luong.

Tir khoa: khai pha dir liu, ludt két hop, co so dir liéu.

1. GIOI THIEU

Phat hién luat két hop 1a hudng nghién ciru va Gmg dung quan trong trong linh vuc
khai pha dit liéu. Phat hién luat két hop tir co s& dit liéu tac vu (hay nhi phan) va khéng c6
yéu t6 thoi gian da dugc Rakesh Agrawal cing cong sy dé xuét 1an dau nam 1993 [1] va
dén nay da nhan duogc rat nhiéu két qua nghién ctru [2, 7, 9, 10, 13, 14].

Vén d& phat hién cac luat két hop tir co s& dit lidu tic vu c6 yéu td thoi gian duoc gidi
thiéu nam 1995 [11]. Cac luat két hop phat hién duoc khi d6 duoc goi 1a luat chudi. Cac
luat chudi cho biét mdi quan hé giita cac tac vu (hay su kién) xay ra theo tht tu thoi gian
ctia ting dbi tuong giy ra cac tac vu (hay su kién) d6. Viéc phat hién cac luat chudi da
dugc nghién ctru theo nhiéu cach tiép can khic nhau va ciing da dat dugc nhiéu két qua
[18, 24].

Bang cach st dung 1i thuyét tip mo [5-6, 16] dé chuyén gia trj cta cac thude tinh trong
co s¢ dir liéu dinh lugng thanh cac tap mo nham khéc phuc tinh "thiéu ty nhién va khong
hop 1i" ctua céach chuyén cac thudc tinh nhan gid tri dinh lugng thanh céc thudc tinh nhéan
gia tri nhi phan tai cac diém nat phan chia khi tim céc luat két hop tir céc co s dir ligu dinh

/'Nhan bai ngay 15.8.2016; giri phan bién va duyét ding ngay 15.09.2016
Lién h¢ tac gia: Truong Buc Phuong; Email: tdphuong@daihocthudo.edu.vn
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lugng, ludt két hgp mo da duoc dé xuat [5-6, 16]. Két qua nghién ctru vé phét hién luat két
hop mo la rat phong phu va c6 thé tham khao trong [5-6, 16, 17, 19, 20, 22]...

Trong qué trinh nghién ctru phat hién luat két hop nguoi ta con quan tim dén khoang
cach thoi gian xay ra gitra cac tac vu (hay sy ki¢n) [3, 4, 21, 25]. Phan anh mbi quan h¢ vé
thoi gian xay ra clia cac tac vu trong luat két hop di dugce Yen - Liang Chen va cong sy dé
xudt 1an dau vao nam 2003 [3] bang viéc phan khoang thoi gian xay ra ciia cac tac vu thanh
cac doan va sau d6 phat trién tiép bang viéc mo hoa cac thudc tinh duoc dé cap trongchling
[4]. Y tudng chinh ctia nghién ctru [4] ¢6 thé tom tit nhu sau:

— Str dung li thuyét tip mo dé mo hoa khoang cach thoi gian giira tic vu lién tiép
trong chudi.

— Tim cac mau chudi thoi gian md pho bién dang (A, I}, B, I, C) trong d6 A, B, C 1a
cac muc dir liéu (hay thudc tinh), I;, I, 1a cac gia tri mo twong ing khoang céach thoi gian
cuda cac tac vu.

— Pé xuat mot sb thuat toan khac nhau g6m FTI - Apriori, FTI-PrefixSpan dé tim cac
chudi thoi gian mo pho bién.

Tuy nhién nghién ctru [4] chi dé cap dén viéc phat hién luat chudi thoi gian ddi véi co
s& dir liéu tac vu chudi khach hang, cac giao dich duoc xem xét theo ting khach hang va
cac su kién chi co thé 1a xuét hién hay khong, cht khong ap dung cho co sé dir liéu dinh
lwong ¢ yéu tb thoi gian & d6 mdi giao dich gin véi mot thoi diém xay ra va cac su kién
xay ra déu kém theo sd luong hodc gia tri phan loai twong tng. No6i cach khac nghién ctru
néu trén chi nham phat hién cac luat c6 dang "Néu khach hang C mua mit hang A trong
ngay hom nay thi khich hiang nay s& mua mit hang B trong IT ngay ké tiép".

Muc dich ciia bai bdo nay 1a phat hién luat két hop lién két chudi thdi gian mo tir co s&
dir liéu dinh lugng cé yéu té thoi gian, khong c6 yéu t6 khach hang trong giao dich. Cu thé
bai bao tap trung nghién ctru phét hién cic luat c6 dang "Néu mot mit hang A duoc mua
mot lugng {t & thoi diém ngay hom nay thi mit hang B s& duoc mua NHIEU 6 IT ngay ké
tiép". Luat nay 1a phu hop va c6 ¥ nghia thuc tién.

Tuong tu nhu qua trinh phat hién luat két hop dua vao cac thuat toan Apriori, Charm
hay Aclose, ... [1, 2, 12], qua trinh phat hién luat két hop lién két chudi thoi gian md ciing
dugc chia thanh 2 giai doan: Giai doan 1 tim cac mau chudi lién két thoi gian mo phd bién
va giai doan 2 sinh ra cac luét két hop dua trén tip cac mau chudi lién két thoi gian mo phd
bién tim duogc trong giai doan 1 theo cach tuong tu nhu [1, 2, 12].

Thuat toan dugc dé xuat dé giai quyét van dé dat ra trong bai bio nay dugc goi la
FTIQ-ARM. Thuat toan dugc xay dung dua trén vigc cai tién thuat toan Apriori [2], mOt

thuat toan tim tap phd bién thong qua lién két 2 chudi do dai n-1 thanh chudi d6 dai n.
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Phén con lai ctia bai bio dugc cau tric nhu sau: Phan hai s& gi6i thiéu va dé xuat mot
s6 khai niém co ban can thiét cho nghién ctru tiép theo. Phan ba trinh bay bai toan dit ra va
thuat toan tim cac mau thoi gian mo phé bién, FTIQ-ARM. Minh hoa thuat toan cling dugc
trinh bay trong phan nay. Cudi cing, phan két luin trinh bay nhitng déng gdp nghién ctru
chu yéu cta bai bao.

2. MOT SO KHAI NIEM CO BAN

Dinh nghia 1 [7]: Gid st S ={s1,82,...8y} 1a tdp thudc tinh, T; ={s;(1),2(1),...,5u(1)}
(1<i<n) la tap cac gia tri cua S tai thoi diém i, si (1) la gia tri ctia thudc tinh sy tai thot diém
1 (1=<k<u) va n6é dugc xem la mot sy kién, si(i) co thé nhan gia tri sb hodc gia tri phan loai.
Tap cac giao dich D = {T,T,,... Ty} dugc goi la co so dir liéu dinh lugng co yéu td
thoi gian.

Vidy I: V& co s& dit liéu dinh lugng c6 yéu t6 thoi gian

Bang 1. Vi du co so dir liéu dinh lwong co yéu 16 thoi gian

Thoi diém xay ra Sw kién (hay tap muc dir liéu)
1 a(2), g (5)
2 a(5), b(7), d (1), £(6)
3 a(4),j(5)
4 b(2), c(6)
5 a(3), b(1), h(3)
6 b(5)
11 a(1), d(2), i(4)
12 a(5)
18 a(3), h(2)
19 f(3)
20 c(1)
22 b(6)
25 d(2)
29 e(5)
31 e(1)




TAP CHi KHOA HOC - SO 8/2016 | 69

O day tap S ={a, b, ¢, d, e, f, g, h, 1, j} 1a tdp cac thudc tinh; cac a, b, ¢, d,... 1a cac
thudc tinh (hay muc dir li¢u trong cac co s¢ dir licu tac vu). Ti;={a(1), d(2), 1(4)} 1a cac gia
tri ciia S (ciling dugc goi 1a tap cac sy kién trong S) xuat hién tai thoi diém 11 (thoi diém
cach thoi diém tinh mdc 11 don vi do thoi gian, trong trudng hop nay don vi do thdi gian
dugc chon 1a ngay), a(1), d(2), i(4) 13 ki hiéu s6 luong cua a, d, i twong Gmg x4y ra.

Dinh nghia 2: Goi T 1a tap céac tap su kién va cling dugc goi la tap cac giao dich, S 1a

tap cac thudc tinh va FS ={F%:, F=2, ., F¥«} |4 tap c4c tdp md tuong ung gin vdi cac thudc

tinh trong S, F = { Y Py } 1a tap cac tap md gan véi s (k=1,...,u), trong d6

x

£7* 1a tap mo thr j (1< j< hy). Khi 6 D’ = (T, S, FS) duge goi 1a co s dit lieu md ¢6 yéu

td thoi gian va mdi tap mo ff" dugc goi 1a mot muc dir liéu mo. Mbi tap mo c6 mot ham
thanh vién tuong tng p: X—[0,1].

Vi du 2: Lay cac phan hoach mo theo [15] v6i K=3 cho tat ca cac thudc tinh trong Vi
du 1 voi gia tri ham thanh vién dugc tinh nhu sau:

et (v) = max{1 - |v —af |/b¥, 0] (1)
Trong dé:
. af =mi+ (ma—mi)(i, — 1)/(K—1) ()
. b¥ = (ma —mi)/(K —1) 3)

O day: g:;’fﬂ la ham thanh vién gén v6i tap mo thir i ctia thudce tinh Xp,; X 12 thudc tinh
thir m trong tap S, K 1a s tdp md gin voi thude tinh (trong vi du nay K=3), i, 12 tip mo
thtt 1, mi, ma 1an luot 1a cac gia tri nho nhét va 1én nhat cua thudc tinh x,, thi ta thu dugc co
so dir liéu mo ¢6 yéu t6 thoi gian D’ (Bang 2).

Trong co s dif liéu mg c6 yéu 6 thoi gian trén thi £ (v) biéu dién tap mo fe ™ va
v 14 gié tri md sau khi dd duge chuyén doi tir gié tri dinh lugng. Chang han £2,(0.5) tai

thoi diém 1 c6 nghia gia tri mo 13 0.5 twong Gmg v6i tip mo tht 2 trong sb 3 tdp mo gin
vo1 thudc tinh a trong co s¢ dit li¢u dinh luong.
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Bdng 2. Vi du co s6 dit liéu mo ¢é yéu t6 thoi gian D’

Thoi diém xay ra Tap muc dir liéu mo
1 ££(05), £5(05),£5,(1)
2 (A0, £4(D.£5(1)
3 £::(0.5), £%5(0.5). £/, (1)
4 f4(0.667), £7,(0.333), £55(1)
5 fia (1), £2(1). f55(1)
6 £ (0.667),£2,(0.333)
11 £ (1) £501). /£,(1)
12 f5(1)
18 f2(0.£:(1)
19 ()
20 (1)
2 f12(0.333),f°5(0.667)
25 +a(1)
29 f35(1)
31 (1)

Dinh nghia 3 [4]: M{t chudi sy kién mo A duoce biéu dién dang ((aj, t1), (a2, t2),...,(an,
ty)) trong do6 a; 1a mot muc dit liéu mo va t; 1a thoi diém aj xay ra (1<j<nva t;; <t trong
truong hop 2<j < n). Néu cac muyc dir liéu mo xdy ra cung thoi diém thi chudi A s& duoc
sap xép theo thir ty ting dan theo tén ciia cic muc nay. Khoang cach thoi gian giita 2 thoi
diém xay ra 2 tap muyc dit liéu mo lién tiép twong tng trong chudi sy kién s& 14 ti; = ti-t;
(1<j<n-1). Chang han chudi sy kién A= ((x, 1), (x2, 4), (x3, 29)) thi cac gi4 tri thoi gian
t11=3 va ti,=4...
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Ki hi¢u LT= {I| j= 1, 2,..., p} 1a tap céc tdp mo gin véi khoang cach thoi gian giita

cac su kién, p,, (ti): ¥—{0,1]1a ham thanh vién tng voi khai niém mo It; [4].
4

Vidu 3: Tap LT= {Short, Medium, Long}

Cac ham thanh vién twong tng voi cac tdp mo thude LT co thé duoc dinh nghia

nhu sau:
1, ti; < 2
(ci) = 15—ti, . _
Hspors\ILj T 2= flj < 15
0, ti; =15

0, ti, <=2orti, =28

M2 <, <15
O - L5 Il =
#.‘!’sd:um(n_,l) - 13 ‘
28 —ti;
—, 15<ti; <28
13
0, ti; <15
. ti,—15
Hiong (1) = | —L2—, 15 <ti; <28
1, ti, = 28

Pinh nghia 4: Goi FS 1a tap cac muc dit liéu md gan véi cac thude tinh c6 yéu td thoi
gian trong co s¢ dir liéu dinh lugng va LT={lt;| j=1, 2,..., p} 1a tap cac tdp mo vé khoang
cach thoi gian, khi d6 chudi a = (by, It;, by, Ita,..., bey, Itey, by) duoc goi 1a chudi lién
két thoi gian mo néu b;eFS va ItjeLT voi 1< j< r-1 va be FS. Chéng han chudi

o = (ff, Short, f£,, Medium, f{,) 12 mot chudi lién két thoi gian mo.

Dinh nghia 5: Chudi lién két thoi gian mo o = (by, It;, by, 1ty,..., by, lteg, by) dugc goi
la c6 do dai r néu c6 r muc dir liéu mo. Khi chudi lién két thoi gian mo o = (by) thi ta goi la
chudi do dai 1. Chang han chudi lién két thoi gian m& o = (£, Short, £2,, Medium, £7,)
c6 dog dai la 3.

Pinh nghia 6: Chudi lién két thoi gian mo B = (ai, ltay, as, ltas,..., ap.1, ltay., ap) duge

goi 1a chudi con ctia chudi o = (by, ltby, by, Itby,..., by, Itb.1, by) néu ton tai gia tri nguyén

w sao cho aj=by va lta; = Itby véi Vi|l <1< p. Chéng han chudi lién két thoi gian mo

(f2,, Short, £2,) 1a chudi con cta (£.Z,, Short, £2,, Medium, £=,)
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Pinh nghia 7: Mot luat chudi lién két thoi gian mo c6 dang X—Y(It;), trong d6 X 1a
chudi lién két thoi gian mo, Y 1a mot myc dir li€éu mo trong co sé dir li¢u mo cod yéu td thoi
gian D’, It;eLT. Ching han: £2, — f2,(Short)

Pinh nghia 8: Cho chudi su kién md B = ((by, t1), (b2, t2)...., (bs, t)) va chudi lién két
thoi gian mo o = (by, 1ty, by, Ity,..., by, Iteg, by), bi(t)) 1<i<r la gid tr1t mo cua b; tai thoi diém
t;. Khi d6 ta dinh nghia d6 hd tro ctia B dbi v6i o nhu sau:
by(t;)néur =1

nﬂniﬂ:ir{#!gb.(t:vi - t:)} X miniﬂ;zr{bi(r;j} néur> 1

Ve (@) = { o)

Vi du 4: Xét chudi sy kién mo B = (£, 6), (%, 12), (£54, 31)), chudi lién két thoi
gian mo a = (f;%,, Short, £%, Medium, £7,) thi ta c6 do hd cua B d6i véi a 1a
min{pshort(6), MMedium(18) } Xmin{0.667,1,1} = min{0.769,0.692} xmin{0.667,1,1}
=0.692x0.667 =0.461

(cac ham thanh vién vé thoi gian va co s¢ dir liéu mo dugce cho trude nhu trong minh hoa
cua Pinh nghia 2).

Goi D’ 1a co s6 dir liéu mo c6 yéu t6 thoi gian, n 13 tong sb giao dich trong D’ khi d6
ta c6 cac dinh nghia vé d6 hd trg cua chudi lién két thoi gian mo va dd tin cdy cua luat

chudi lién két thoi gian md nhu sau:
D) hd tro cia chudi lién két thoi gian mo o: 13 ti s§ giira tong do hd tro cua cac
chudi sy kién mo B twong g véi o trong D’ va tong sb giao dich n trong D”:
Supp(a) = Zzep, Yp(a) /n 3)
D) tin cy ciia luat chudi lién két thoi gian mo X—Y 14 kha ning hd tro chudi XUY
trong truomg hop hd trg X
Conf (X — Y) = sup p(XY)/sup p(X) “4)
Po hd tro ciia luat X—Y ki hiéu Supp(X—Y) 12 kha ning hd tro chudi XUY
Supp(X—Y)=Supp(XUY) (5)
Chudi lién két thoi gian mo phé bién 1a chudi lién két thoi gian mo c6 d6 hd tro 16n
hon hodc biang ngudng cuc tiéu min_sup cho trudc.
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3. THUAT TOAN TiM LUAT CHUOI LIEN KET THOI GIAN MO - FTIQ-
ARM (FUZZY TIME - INTERVAL QUANTITATIVE IN TIME SERIES -
ASSOCIATION RULE MINING)

A. Bai toan dat ra

Cho trude co sé dir liéu dinh luong c6 yéu td thoi gian D, ngudng cuc tiéu min_sup,
do tin cdy cuc tiéu min_conf, tip md vé khoang cach thoi gian LT cung cac ham thanh
vién tuong Ung, tdp md cung cac ham thanh vién twong ung vdi cac thudc tinh trong D.

Bai todn dat ra l1a phat hién cac luat chudi lién két thoi gian mo ¢6 do ho tro khong nho
hon ngudng cuc tiéu min_supp va do tin cay khong nho hon do tin cdy cuc tiéu min_conf.

B. Thuit toan FTIQ-ARM

Thuat toan FTIQ-ARM tim tat c4 cac luat chudi lién két thoi gian mo tir co s dir lidu
dinh luong c6 yéu tb thoi gian.

a) Y twong thudt todn

Pau tién, co sé dit liéu dinh luong cé yéu td thoi gian D ban dau duoc chuyén doi
thanh co s& dir liéu mo ¢od yéu td thoi gian D’ dua vao viéc mo hod cac thudc tinh dinh
luong. Tiép theo, thuat toan FTIQ-ARM tim cac chudi lién két thoi gian mo phd bién. Qua
trinh tim cac chudi lién két thoi gian mo phd bién duoc phat trién theo thuat toan Apriori:
lap lai 2 giai doan trong qua trinh sinh chudi lién két thoi gian mo phd bién cho dén khi
khong thé sinh dugc. O giai doan 1, cac chudi ing ctr vién do dai k, ki hiéu 1a Cy duoc sinh
ra tir tdp cac chudi lién két thoi gian mo phd bién d6 dai k-1, ki hiéu 1a Ly.,. Giai doan 2,
cac chudi tmg ctr vién trong Cy duoc tinh d6 hd tro dé xac dinh tip cac chudi lién két thoi
gian mo pho bién d6 dai k, L.

Viéc sinh tap tng cur vién Cy dugc thuc hién cu thé nhu sau:

Truong hop k=1: Pua tat ca thudc tinh cta co s¢ dir liéu mo D’ vao Cj, tap cac ung cu
vién d¢ dai 1.

Trieong hop k=2: Tap cac Gmg ctr vién do dai 2, C2, s& dugc sinh ra bang cach két hop
2 muc thudéc L1 va LT la L1xLTxLI. Ch'fmg han, gia st L1={fb,fc} va LT={It1,1t2,1t3} thi
9 ung cur vién dugc sinh ra la (fb,ltl,tb), (fb,lt2,fb), (1b,1t3,fb), (fb,Itl,fc), (fb,lt2,fc),
(fb,1t3,fc), (fe,lt1,fc), (fc,lt2,fc), (fe,lt3,fc).

Truong hop k >2: Gia su (bl,1t1,b2,1t2,...,1tk-2,bk-1) va (b2,1t2, b3,1t3,...,Itk-1,bk) 1a
2 chudi lién két thoi gian md phd bién thude Lk-1, khi d6 ta s& sinh ra dugc chudi tng ctr
vién d6 dai k cho Ck 1a a=(b1,1t1,b2,1t2,b3,1t3,...,bk-1,Itk-1,bk) [4]. Tuong tu nhu vay, tat
ca cac chudi tmg cir vién thudc Ck duoc sinh ra.
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Tiép theo 1a giai doan tinh d6 hd tro cia cac ung cir vién thudc Cy:

Mot mang danh sach gia tri thoi gian duoc st dung. Trudc tién, bd sung tat ca cac giao
dich tai thoi diém t c6 chira b; vao phan tir ddu tién cua mang danh sach 1a Ist [i] [1] (i la
chudi thtr i chtra by), mdi phén tir ciia mang gdm cip gia tri (time - thoi diém xay ra, value-
gia tri mo). Tiép theo, tat ca cac giao dich t ¢6 chira by vao phan tir thir 2 cia mang danh
sach 1st[i][2] néu t>Ist[i][1].time. Tiép tuc nhu vay ta lan luot sinh ra cic phan tir Ist[i][m]
(3<m<k) néu thoa man giao dich t chira by, va t> Ist[i][m-1].time. Két qua thu duoc 1a cac
danh sach c6 do dai k twong ung chudi o va Ist[i][r].time- Ist[i][r-1].time (2<r<k) la khoang
cach thoi gian giita 2 phan tir ciia chudi. Cong thic (3) duoc str dung dé tinh do hd tro cua
chubdi o.

Sinh céc luat chudi lién két thoi gian mo tir cac tip phd bién co6 do dai >2 tim dugc.
Céc luat sinh ra dugc tinh dd tin cdy theo cong thuc (4) va loai bo céac luat c6 do tin cay
nho hon min_conf. Tép céac luat tim dugc con lai chinh 1a két qua can tim.

b) Thudt toan FTIQ-ARM

Input: Co s dit liéu dinh luong c6 yéu to thoi gian D, tap cac tip mo vé khoang cach
thoi gian LT, tip mo va cac ham thanh vién twong tmg véi cac thudce tinh trong D, d6 hd
tro cuc tiéu min_sup, do tin cdy cuc tiéu min_conf.

Output: Céc luat chudi lién két mo thoi gian c6 d6 tin cdy >min_conf.

Thuat toan dugc mo ta nhu sau:

Chuyén D thanh co s& dit liéu mo D’

Ci={cac muc trong D’}

L;={ceC,|Supp(c)>min_sup}

CZZQ;

for each a;eL;

for each a,eL

for each ltdeLT{
c=a;*ltd*ay;
add c to Cy;
}

for each ceC,
c.count=Supp(c);
L,={ceC;|c.count >min_sup}
for (k>2;Ly.1#J;k++)

{
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Cy=fuzzy apriori_gen(Ly.);

for each ceCy

c.count=Supp(c);

Ly={ceCylc.count >min_sup}
h

return gen_rules(ULy);

Supp(c)/Ham tinh d9 hd tro ciia chudi
{
m=0;
for each tjeT
If (bietj){
m++;
Ist[m][1].time=j;
Istfm][1].value=bi(t;);//fuzzy value of b; in transaction t;in D’
H
for (1=2;1<c|;1++)
For each tjeT
If (biet;) and j>Ist[m;][i-1].time)
{
Ist[mj][i].time=j;
Ist[m][i]. value=b;(t;);
h
count=0;
for (i=1;1<m;i++)
{
if (|Ist[i][=]c])
{
s=1;
v=1;
for (j=1:;j<[c|;j*++)
{

s=min(s, _u:t:_(r!st[i][j + 1]. time — Ist[i][j].time));

v=min(v,Ist[i][j].value);

}
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v=min(v,Ist[i][[c[].value);
H

count=count + v*s;

}

return count/|DJ;

}
fuzzy apriori_gen(Ly.;)//Ham sinh @ng cir vién
{
Ck=@;
for each aeL
for each bel

{
c=J;
for (i=2;i<=k-2;i++)
{
if (ai#b; or alt;#blt;) break;
c=c*a;*alt;;
}
if (i=k-1 and ak_1=bk_1)
{
c=a;*alt; * c*ar*blt,1*by;
add c to Cy;
}
return Cy;
}
gen_rules(L)//Ham sinh luat
{
R=;
for each pel
{

r=(p1,p1t1,p2,plt2,..Ppl-1)=>Pip(P1Epr-1);
if (Supp(p)/Supp(p|p)>=min_conf)
addrto R;

}

return R;
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Trong thuat toan trén phép * 1a phép két hop céc gia tri ¢é duoc chudi thoi gian mo. Vi
du: a;*Short*a, s& tra lai chudi lién két thoi gian mo (a;, Short, a;) voi Short € LT 1a tap
md, a;,a; 1a cac muc dir liu. [p| 1a do dai cia chudi lién két thoi gian mo p, pp| 1a muc dix
lidu cudi cung ciia chudi lién két mo p.

4. KET QUA THU NGHIEM
Méi truong duoc sir dung dé thir nghiém thuat toan 1a Chip Intel Core i5 2.5 GHz,

RAM 4 GB, hé diéu hanh Windows7. Thuét toan duoc lap trinh béng ngdn ngtr C#.

Dir liéu thtr nghiém 1ay tai [8] bao gém két qua cua Istanbul Stock Exchange véi 07
chi sd ching khoan cua cac thi truong: SP, DAX, FTSE, NIKKEI, BOVESPA,
MSCE_EU, MSCI_EM tir ngay Jun 5, 2009 dén Feb 22, 2011 c¢6 mb ta nhu trong bang 3.

Bang 3. Co so dir liéu thir nghiém

Tén co sé dir li¢u

S6 thude tinh

)

S6 giao dich
(D)

ISTANBUL STOCK EXCHANGE

8

537

Tap LT= {Short, Medium, Long} duoc gin véi khoang cach thoi gian va cic ham
thanh vién tuong tng véi 3 tap mo Short, Medium, Long thuoc LT dugc dinh nghia nhu
trong dinh nghia 3.

Mbi thudc tinh dinh luong duoc phan hoach thanh 3 gia tri md (K=3) va cac ham
thanh vién dugc dinh nghia theo cong thuce (1).

Két qua thir nghiém dau tién thé hién s luat sinh ra tuong ting véi cac do hd trg cuc
tiéu va do tin cay cuc tiéu duge mo ta trong bang 4.

Bdng 4. Két qua s6 ludt sinh ra twong g voi d hé tro cuc tiéu (min_supp)
va do tin cdy cuc tieu (min_conf)

min_conf
0.60 0.65 0.70 0.75 0.80 0.85
min_supp

0.15 1676 1655 1481 1028 501 131
0.17 615 594 490 291 130 23
0.20 195 177 137 61 18 1
0.25 41 32 17 4 0 0
0.30 9 9 5 0 0 0
0.33 1 1 1 0 0 0
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Dua vao bang 4, hinh 1 Ia biéu dd thé hién mbi quan h¢ gitra d6 tin cdy cuc tiéu va sb
luat sinh ra vé6i cac do hd tro cuc tiéu khac nhau. Tur hinh 1, ta thiy sé luong cac luat giam
manh khi do tin cdy cuc tiéu ting dan ddi voi cung do hd tro cuc tiéu thap. Khi do hd trg

cuc ti€u cao thi moi quan hé gitra soO luat va dg tin cdy cuc ti€u tré nén min hon.

1800

1600 _.=.~
3 1400 ‘1\
2 1200
5 1000 \I\
o 800
E 600 4 _‘N\ N
é 400 l

200
0
0,6 0,65 0,7 0,75 0,8 0,85

Minimum Confidence

e min_sup=0.15 e miin_sup=0.17 == min_supp=0.2

e min_sup=0.25 e miin_sup=0.3 == min_sup=0.33

Hinh 1. Biéu do thé hién moi quan hé giita do tin cdy cuc tiéu min_conf’
va so ludt sinh ra voi cac do ho tro cuc tiéu khac nhau

Tiép theo, hinh 2 md ta mbi quan hé gifra $6 lugng luat sinh ra va do hd tro cuc
tiéu d6i véi cac do tin cay cuc tiéu khac nhau. Hinh 2, s6 lugng luat taing nhanh khi do hd

tro giam.

1800 +
1600 -
1400
1200 +
1000
800
600
400
200

Number of Rules

015 017 02 025 03 033
Minimum support

=== min_conf=0.6 === min_conf=0.7

s min_conf=0.75 === min_conf=0.8

min_conf=0.85

Hinh 2. Biéu do thé hién moi quan hé gitta do ho tro cuc tiéu min_supp
va so ludt sinh ra voi cac do ho tro cuc tiéu khac nhau

Cubi cung, mbi quan hé¢ gitra chi phi thoi gian thyc hién thuat toan va do hd tro cuc
tiéu tng v6i do tin cay cuc tiéu 1a 0.6 duge thé hién nhu trong bang 5 va hinh 3.
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Bing 5. Moi quan hé giita thoi gian chyc hién va do hé tro cuc tiéu véi min_conf=0.6

PO hd tro cuc tiéu Thoi gian thwe hién (s)
0.15 118.01
0.17 50.14
0.20 17.909
0.25 6.306
0.30 3.179
0.33 3.565
140
120
100

80 -
ol
40 {
20
o4

015 017 02 025 03 033

Minimum support

Hinh 3. Biéu dé thé hién moi quan hé vé thoi gian thuc hién va do hé tro cuc tiéu
ung voi do tin cdy cuc tieu min_conf=0.6
Ttr hinh 3, ta thdy chi phi thoi gian ting rat nhanh khi giam d6 hd tro cuc tiéu. Diéu
nay 1 hop i do khi giam do hd trg cuc tiéu thi s6 luong tap phd bién duoc sinh ra sé ting
theo rat nhanh.

5. KET LUAN

Bai bao da dé xuét thuat toan FTIQ-ARM nham phét hién cac luat lién két thoi gian
mo phé bién tir co s6 dit liéu dinh luong c6 yéu td thoi gian. Thuat toan FTIQ-ARM duoc
cai tién tir thuat toan Apriori dé tim cac chudi lién két mo thoi gian phd bién. Bai bao da
trinh bay thuat toan duéi dang gia ma. Két qua thuc nghiém di chi ra mdi quan hé giira sd
luong céc luat két qua va do hd tro cuc tiéu, do tin cay cuc tiéu cling nhu thoi gian thuc
hién. Nghién ctru ciia bai bao di gop phan giai quyét van dé phat hién cac mdi quan hé vé
thoi gian gitra cac su kién trong co so dir liéu dinh lugng c6 yéu tb thoi gian.
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OPTICAL MODES IN A FREE STANDING QUANTUM WIRE

Abstract: A continuum model is employed to describe the allowed longitudinal-optical
(LO) phonons of a cylin-drical free-standing GaAs wire. The confinement of optical
modes in a quantum wire of polar material is described by a theory involving the triple
hybridization of LO, transverse optical (TO) phonon, and IP (interface polariton) modes.
In this work, we tried to calculate the LO, TO, and IP modes in a quantum wire using
conditions of both mechanical and electromagnetic boundary.

Keywords: LO, TO, IP, mechanical and electromagnetic boundary.
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NGHIEN CUU TACH THUOC BAO VE THUC VAT
KHO PHAN HUY (POP) TON DU TRONG DAT
BANG PHUONG PHAP CHIET NUGC VOI PHU GIA QH5

Nguyén Quang Hq'pl, Nguyén Vin Bing
Truong Dai hoc Sw pham Ha Noi 2

Tom tdt: Hién nay, ¢ Viét Nam ciing nhie cdc nude trén thé gidi tinh trang 6 nhiém thuéc
bao vé thuc vat (BVTV) xay ra trén dién rong do lwong duw thuée bao vé thuc vat sau khi
stk dung van con ton dw ngam sau trong dat, di chuyén sang nguon nudée va phdt tin ra
moi truong xung quanh. Ddc biét la logi kho phdn huy (Persistent Organic Pollutant -
POP), ¢6 tc hai cuc ki nguy hiém, né khong nhitng gdy ra nhiéu bénh ung thir ma con cé
thé tao ra bién doi gen di truyén gdy di tdt bam sinh cho thé hé sau. Vi vdy, viéc nghién
cltu cde phwong phdp xir Ii 6 nhiém, khdc phuc tinh trang trén dé tra lai méi truong tw
nhién cho sinh hoat va cdc hoat déng san xudt néng nghiép.

Tir khod: Thuéc bdo vé thuc vit khé phin huy,nguy hiém, bién déi gen, xit li 6 nhiém

1. PAT VAN PE

O Viét Nam, cling nhu nhiéu nudc khac, dang tdn tai cac van dé vé dit bi 6 nhiém boi
mot sb hoa chét bao vé thuc vat (BVTV) thudc nhém khé phan huy - POP, dién hinh 1a
diclorodiphenyl tricloroetan (DDT). Theo két qua tir dy an diéu tra ctia Trung tdm Cong
ngh¢ xtr i moi truong, thuoc Bo Tu 1énh Hoa hoc, kiém ké ban dau vé téng luong thube
bao vé thuc vat ton dong va qua han can tiéu huy hi¢n nay trén pham vi toan quéc la
khoang 300 tan, trong d6 ¢6 khoang 10 tan DDT.

Theo nghién ctru cua tac gid Vi Buc Thao va cac cong sy nam 1992, da phat hién su
ton du ciia DDT véi ham luong 16n trong dét cling véi cac chat bién dbi tir DDT (nhu DDE
1,1-diclo-2,2-bis(4-clophenyl)eten va DDD 1,1-diclo-2,2-bis(4-clophenyl) etan, 1a cic san
pham bién d6i doc hai hon DDT). Trong mdi truong dat c6 DDT cac loai sinh vat thudng
bi nhiém doc DDT, cling nhu cac chat dan xuét di kém & trén. Luu yla mdi chit lai co 3
ddng phan do vi tri khac nhau cia nguyén tir clo trong cong thirc céu tao, trong d6 céac
ddng phan pho bién nhat 1a DDT, DDE va DDD.

/'Nhan bai ngay 16.6.2016; giri phan bién va duyét ding ngay 15.9.2016
Lién hé tac gia: Nguyén Quang Hop; Email: nguyenhopgh@gmail.com
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Dé xir 1i dat bi 6 nhiém POP hién c6 hai phuong phap chinh 1a chén 1ap va dao lay di
toan bo dat 6 nhidm dé dot trong 16 xi mang.

Tiép theo mot s6 két qua di gidi thiéu [4, 5], bai bao nay chung toi tiép tuc gidi thiéu
mot phuong phap chiét rira hoan nguyén dit 6 nhiém thuéc BVTV - POP bang phuong
phap chiét nudc voi phu gia hoat hoa, ki hiéu QHS.

2. POI TUQNG, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twgng

Mau dit dugc 1ay ¢ nhitng vi tri dugc danh gia bang cam quan - kinh nghiém 14 c6
muc do 6 nhiém ning nhét v6i ham luong tdn du thudc BVTV - POP cao nhét, tai khu vuc
kho luu giit & khu Hon Tro, xa Dién Yén, huyén Dién Chau, tinh Nghé An.

Mau duoc bao goéi kin trong tii nhua PE, sit dung ba 16p tii kin khi. Sau d6, cho vao
thing nhwa c6 nap day kin trude khi van chuyén. Mau dugc bao quan kin khi, cach ly an
toan, & nhiét d va ap suat thudng.

2.2. N¢i dung va phwong phap nghién ciru

Ho4 cht: nude cit va phu gia chét hoat dong bé mat QHS.

Dung cu: Binh tam giac, cdc thuy tinh 1000 ml, phéu thuy tinh, pipet, 6ng dong, gidy
loc, dé bot, bong, diia thuy tinh, lo dung dung dich sau khi chiét, cot sic ki, gia sit, gang
tay, khau trang, 40 bao hd.

Thuc nghiém

Tai phong thi nghiém, 1dy 06 mau dit gidng nhau, can mdi mau 100g dé riéng, sau d6
tron déu tirg mau sao cho khong bi von cuc va bét, hat nho min déu.

Pha ché 06 mau dung méi khac nhau, mdi dung méi cé thé tich V = 300 ml, trong do
c6 thé tich QHS5 1an luot 0% (nude tring), 2,5%, 5%, 7,5%, 10% va 12,5% thé tich phu gia
QH5, va dé ngam luu tdi thiéu 30 phit cho phu gia phan tan déu trong dung méi nuée. Ki
hiéu lan lugt 1a: QH5-0, QH5-2.5; QH5-5; QH5-7.5 QH5-10 va QH5-12.5.

Chiét mAu dat thi nhat v6i 300ml dung dich QH5-0 nhu sau: Lip thiang dtng cot chiét
da duoc rira sach bang nude cit 1én gia sit va nhdi cot chiét véi thir tu sau:

Lép 16t min 1 — Lép 16t xop — Lop 16t min 2 — Mau diat — Lép phii min — Lop phii dinh vi

Tién hanh chiét 1an 1 bang 100ml dau dung dich QH5-0 vao cot va chiét véi tée do 10
giot/phut. Mau chiét 1an 1 duoc ki hiéu 1a QH5-0-1, chiét 1an 2 va ki hiéu 1a QH5-0-2, chiét
1an 3 va ki hiéu 1a QH5-0-3.
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Dbi voi miu dit thir 2 dén mau dat
thr 6 véi dung méi phu gia twong ung
la QHS-2.5, QHS-5, QHS-7.5, QHS5-10
va QH5-12.5, cac budc tién hanh twong
tu nhu mau dat thi nhat QH5-0.

Tat ca cac miu dung dich chiét
QH5-0-1, QHS5-2.5-1; QHS-5-i; QHS-
7.5-1; QHS5-10-1 va QHS5-12.5-1 (véi
i=1,2,3) déu dugc bao quan cin thin
trong 1o nhya kin.

Mau dat sau khi chiét dugc luu cét
trong tai kin khi, sau d6 déng goi can
than dem di phan tich ham lugng POP
chiét rira dugc bang phuong phap séic
ki khi ghép khéi phé (GCMNS). Hinh 1: Bo dung cu thuc nghiém

3. KET QUA VA THAO LUAN

Ham lugng POP téng trong mau dat dugc phan tich bang phwong phép sic ki long
hiéu ning cao. Két qua duoc ghi trong bang 1.

Bang 1: Két qua phan tich @6 am va ham heong POP tong trong mau ddt, mg/ 100g

Mau dit POP1 POP2 Trung binh Ry, %

Ham lwong 166,41 182,57 174,49 15,23

Hinh 2 (a va b) gidi thiéu mot s sic dd dic trung cua thubc BVTV rira tir mau dét ra
dung dich nudc c6 phu gia QHS.

Chromatogram
Ch CAGC i \TCTMT201315-201 3\H; Chromatogram
fr.364,901 e’ caGen o Data\ TCTMT201 315-201 i 6.qed

16,807,791
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Hinh 2: Gidn do sdc ki thuéc BVTV chiét rira trong dung méi nuwée cé phu gia QHS
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Nghién ctru anh hudng ctua ham luong phu gia QHS va sb lan chiét rira miu dat dén

ham luong thube bao vé thuc vat chiét ra trong nudc chiét, dugc thuc hién & diéu kién

nhiét do va ap suat thuong. Két qua chiét rira phéan tich duoc trong dung méi nude chiét

véi ti 1€ phu gia khac nhau dugc trinh bay trong cac hinh 3+9.

+ Lan chiét 1 (100 ml dung méi dau tién)

05

C . ~O-OE Y
Ham luong chat chiét dugc tdng theo nong =0=0D
A 1A . . 2K . . o _ 04 “/~qror
do chat phu gia. Khi chiét rira voi nudc thong 3 =gl 1
thuong, van c¢6 mot ham luong thudc BVTV €03 %V
duoe rira troi. Tuy nhién, khi ting nong do chat ¢ | v/
phu gia dén 12,5% luong thubc BVTV chiét %
dugc tang lén 4 rét, luc ban dau con tang lén 0-1' 6’6 10
tr tr, nhung dén néng doé 12,5% thi tang dot Q0 -— —
bién, nhat 13 voi tong ham lugng thuéc BVTV D & D %
chiét dwoc (duong cong DDTtongLl trong C afw

hinh 3). Trong d6, ham lugng DDD cao gan
gAp d6i so v6i DDE va 0,p-DDT. Ham lugng  Hink 3. Sw phu thugc ham luong POP chiét
DDE va 0,p-DDT khac nhau khong nhiéu. duge vdo chit phu gia ¢ lan chiét 1

+ Lan chiét 2 va 1an chiét 3 (cdc dung méi tiép theo)

Tir hinh 4, cho ta thiy voi 1an chiét thir 2 lwong DDD thu duoc twong dwong véi o,p-
DDT. Pang cha y hon 1a ham luong thuéc BVTV chiét duoc gan gap 20 lan so véi lan
chiét 1. Vi nudc cét thong thuong & lan chiét 2 khong rira duge thude BVTV ra khoi dét.
Lan chiét 2 gan khong thu duoc DDE.

12
84 ~{J=DDE 4 ~{J=DDE N
~O=DDD 101 ~O=DDD
/= opDDT /= 0opDDT
6- «=/=DDTtonglL2 f 8l = = /=DDTtongL3
K 1o
=)
“z % o g /
2- /Q ) Q
0- O e o0 0 $F—{——0——0—0
0 5 C.. %V 10 15 0 5 C_., % 10 15

Hinh 4. Su phu thuéc ham lwong POP chiét

! & 1 Hinh 5. Sy phu thuéc ham lwong POP chiét
duoc vao chat phu gia o lan chiét 2

dwge vao chat phu gia & lan chiét 3

Véi néng dd 12,5% chat phu gia, ham lugng thuéc BVTV tang manh, c6 su khac
thudng so v6i cac ndng d6 phu gia thdp hon. O ndng d6 12,5% chat phu gia ta con thiy:
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ham lugng DDD thu dugc gip gan 20 1an 1an chiét 1 va ham luong o,p-DDT thu duoc gip
gan 40 1an 1an chiét 1.

Véi 1an chiét 3 (hinh 5) ham luong DDT va DDD chiét duoc da khac nhau, nhung o,p-
DDT cao hon DDD. Diém nay hoan toan nguoc lai so voi két qua chiét 1an 1 (hinh 3), ham
luong DDD chiét duoc cao hon so véi o, p-DDT.

Téng ham lugng tong thuéc BVTV chiét dugc ¢ 1an 3 cao gin 1,5 1an so voi lan 2,
diéu nay duoc thé hién rd ¢ hinh 5. Ham luong tong cong 3 1an chiét, véi nong do chéat phu
gia khac nhau, ciing ting d6t bién & ndng do 12,5%.

Cic hop phin POP chiét dwgc va anh hwéng cia didu kién ndng do chit phu gia

+ Hop phan DDE (hinh 6)

Tir hinh 6, ta thdy lan chiét 1 hop phan g4,

A ) == DDEL1
DDE thu duoc tang rat thap theo nong do ctua | | <~DDEL2 )
chat phu gia, nhung hop phan DDE ting rd rét 0.3] [ =FDoES /
& ndng d6 12,5% chat phu gia. ©

Lan chiét 2 ting manh hon lan chiét 1.
Dic biét 1an chiét 2 ting so v6i 1an chiét 1 gan
2,5 1an ¢ ndng d6 12,5% chit phu gia.

Lan chiét 3 ting cao nhat. Pidu nay duoc pgl B : . : . : .

thé hién 14n chiét 3 ting so vé6i lan chiét 2 gin 0 5C
1,3 lan va lan chiét 1 gan 4 lan & nong do chat

phu gia la 12,5%. Hinh 6. Ham luwgng tong ciia DDE chiét
duoc o nong do chat phu gia va so lan chiet.

Qua d6 cho ta thiy hop phan DDE ting
manh & ndng do 12,5% chat phu gia.

5 [==DDDL1 A 6- A
~O—DDDL2 —=0pDDTL1
— 4 |=/—DDDL3 / - — XOPBBpé /
5 A=
£ 3 e £4 e
- % /O - %
£ 2] R Ao £ N N "
1 / - / O/O/
0 O—0=——0—0—" 0 e
o 5 10 15 o 5 10 15
Ca o %V C » %V

Hinh 7. Ham lwong ciia DDD chiét dwoc & néng do  Hinh 8. Ham lwong ciua o,p-DDT chiét dwoc
chat phy gia va so lan chiet. ovao nong do chat phu gia va so lan chiét.
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+ Hop phan DDD (hinh 7)

Ttr hinh 7, ta thdy duoc hop phan DDD ¢ lan chiét 1 thu duoc 1a thp nhat va ¢ lan
chiét 3 thu duoc 1a cao nhat. Khi ting ndng do chat phu gia thi hop phan DDD thu dugc
ciing ting theo ndng do chat phu gia. Dic biét hop phan DDD & ca ba lan chiét déu ting
nhiéu nhat v&i ndng do chét phu gia 1a 12,5%.

Ta thay hop phan DDD chiét 1an 1, 1an 2 va lan 3 (hinh 7) néi chung cao hon hop phan
DDE chiét 1an 1, 1an 2 va lan 3 (hinh 6).

+ Hop phan o,p-DDT (hinh 8)

Tir hinh 8, ta thay ca hai 1an chiét 2 va 3 déu ting dot bién ¢ néng d6 chit phu gia 1a
12,5%. Ta thay lan chiét 3 thu dwoc hop phan 0,p-DDT li cao nhat va chiét 1an 1 14 thap nhét.

Ta thiy lugng o0,p-DDT thu duge va lugng DDD thu dwoc 1a gan tuong duong nhau va
cao hon hin luong DDE chiét rira dugc (hinh 6, hinh 7, hinh 8).

+ Tong lwgng DDT chiét rira dwoc va hiéu suét chiét rira dit (hinh 9a va 9b)

12 20 | =</=DDTtongL3 O
N == Total
104 =(==DDTtongL2
E:; %15- =/\=DDTtongL 1 <
8-
_— ﬁ:iﬂal /V = <>/ \V4
S 6 =104 /
E’ v/ . S </<> % /O
é 44 V/ /A/ V/ O
/‘A/A/O °] 8/0/0/
24 O/O/O -_—
0 0]
0 5 10 0 5 10 15
Cadd,%V cadd’ WV
a b

Hinh 9: Tong lwong DDT chiét rira cho cd qud trinh va hiéu sudt chiét rira cho cd qud trinh.

Tu hinh 9a va 9b thé hién téng ham luong thubc BVTV chiét rira dugc va hiéu suét
chiét rira thudc BVTV bang phu gia QH5. Ta thiy, ndng do phu gia cang ting thi hiéu suat
chiét rira thudc BVTV cang ting. Tong ham lugng va hiéu sudt chiét rira tong ¢ ndng do
chét phu gia 12,5% thu dugc gén 12%, & néng dd chat phu gia 2,5% c6 hi¢u suét chiét rua
tong 1a gan 4%. Hiéu sut chiét rira tong ting manh & ndng do chit phu gia 12,5%.

4. KET LUAN
D3 tién hanh chiét rira dat 6 nhiém thuéc BVTV kho phan huy (POPs) bang phuong
phap chiét nuée véi phu gia QHS c6 cac néng d6 0%; 2,5%; 5%; 7,5%; 10% va 12,5%.

D thyc hién chiét ba 1an cho mdi mau. Két qua phén tich cho thdy, thanh phan thu
duogc trong dung dich chiét 1a DDE, DDD va o,p-DDT.
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Khi ting néng do phu gia QH5 tir 2,5% dén 12,5% thé tich thi hiéu suat chiét rira POP
tang tir 4 dén 12 (ting gap 3 1an). Tuy nhién, hiéu suit nay chua cao, can st dung nong do
phu gia cao hon hoac bod sung cac chat thém khéac. Mit khéc, c6 thé chiét rira nhiéu 1an hon
d6i v6i mot mau dat.

Kién nghj: Can c6 nhitng nghién ctru siu hon nira vé twong quan ti 1é phu gia, thoi
gian ngdm luu mau 16n hon va ting s6 1an chiét dé xac dinh duoc didu kién tdi vu rira sach
thuéc BVTV trong dit 6 nhiém.
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RESEARCHING ON SEPARATION OF PERSISTENT ORGANIC
POLLUTANTS (POP) BY EXTRACTING WATER AND
CHEMICAL ADDITIVIES QHS

Abstract: Presently, both Viet Nam and many other countries in the world, Plant
Protection Products (PPPs) have been polluted on a large scale due to the pesticide
residues in soils and its spread out the surrounding environment. Specially, the Persistent
Organic Pollutants are dangerous and harmful to human's health such as cancer or
genetic modification causing birth defects to the next generation. Therfore, study on
methods of polluted treatment is necessary to refresh the natural environment.

Keywords: Persistent Organic Pollutants, dangerous, genetic modification, pollution treatment
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PHAN TiCH, DANH GIA HAM LUQONG CHI VA MANGAN
TRONG NUGC GIENG SINH HOAT TREN DIA BAN
XA PHUC TRACH, HUYEN BO TRACH, TINH QUANG BINH

Nguyén Méu Thanh’
Truwong Dai hoc Quang Binh

Tom tdt: Xa hoi ngay cang phdt trién thi nhu cau sie dung niede sach ngay cang cao. Tuy
nhién, sw bing né ddn sé ciing véi toc dé dé thi hod, cong nghiép hod nhanh chéng da
tao ra mot sirc ép lom tdi méi truong song. Ddc biét la véi nguon nude ngam va nudce
sinh hoat. Phwong phdp quang phé hdp thu nguyén tir (AAS) dwoc dp dung dé xdc dinh
ham lwong chi va mangan trong nudec giéng sinh hoat ¢ khu viee xd Phiic Trach huyén Bo
Trach tinh Quang Binh. Phuong phap nay cho do lap lai cao véi RSD < 5,38%, do thu
hoi 94,76 + 103,16%, gidi han phdt hién thap. Két qua ndy cho thdy ham leong trung
binh ciia chi va mangan twong doi thdp, lan lwot la 0,0027 mg/l va 0,160 mg/l. Ham
lirong chi va mangan trong miede dat voi cdc tiéu chudn cho phép ciia Viét Nam.

Tir khéa: Nuée giéng, phicong phép AAS, chi, mangan, tiéu chudn

1. PAT VAN PE

Nudc 14 tai nguyén vo clng quan trong dbi voi moi sy song trén trai dat, 1a co sé cho
su séng ctia moi sinh vat. Tuy nhién cung véi su phat trién cua khoa hoc cong nghé, qua
trinh d6 thi hoa dién ra manh mé& nhu cau cua con ngudi ngay cang dugc ning cao, cudc
séng ngdy cang cai thién. Kéo theo d6 1a cac van dé 6 nhiém moi trudng, 6 nhiém ngudn
nudc ngdy cang nghiém trong do chit thai ciia cac nha may, xi nghiép, cong trinh d6 thi
thai ra moi trudng chua qua xir li, cic chét thai rin do con nguoi sir dung trong sinh hoat
hang ngay khong dugc thu gom dé xir li triét dé da lam 6 nhidm va anh huéng dén chat
luong cia cic ngudn nudc ngdm. Vi vdy van dé sic khoe ciia con ngudi dang bi de doa
nghiém trong néu nhu chat lugng nude khong duoc dam bao [1,4].

Chi (Pb) gdy anh huong dén su tong hop mau, pha v& hong cau, gdy hai dén hé than
kinh, nhét 1a hé than kinh cua tré so sinh, chi kim him viéc st dung oxi va glucoza dé san

/'Nhan bai ngay 02.8.2016; giri phan bién va duyét ding ngay 15.9.2016
Lién hé tac gia: Nguyén Mau Thanh; Email: Thanhhk18@gmail.com
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xuat ning lugng cho qua trinh sdng. Sy kim ham nay c6 thé nhan thiy khi ndng d6 chi
trong mau khoang 0,3 mg/l. Néu ham lugng trong mau 0,5 - 0,8 mg/l s& gay rdi loan chirc
ning than va pha huy ndo [1]. Trong co thé nguoi, mangan (Mn) duy tri mot sé men quan
trong va ting cudng qué trinh tao xwong, can cho qua trinh tong hop protein, 1am giam
luong dudng trong mau tranh khoi tiéu duong. Tuy nhién, néu ham lwong mangan vuot
muc cho phép s& dan dén hién tuong ngd doc, gay rdi loan than kinh v&i biéu hién rung
giat kiéu Parkinson [6].

Phuic Trach 13 mot x4 mién nai ndm trong ving dém vudn Quédc gia Phong Nha — Ké
Bang, nim cach trung tdm huyén khoang 36 km vé phia Tdy, gdbm c6 12 thén phan bd
thanh 4 khu vuc: Khu vuc Phuc Déng 6 4 thén tir thon 1 dén thon 4; khu vue Phic Khé co
3 thon: thén 1, 2 va thon 3; khu vuc Thanh Sen c6 4 thén: Thon 1 dén thon 4. Khu vuc
chay lap c¢6 1 thén d6 1a thén Chay Lap. Theo thdng ké thuc té cua xa thi tinh dén nam
2016, trén toan xi c6 100% ho dan dung nudc giéng dao hoic rat it giéng khoan cho sinh
hoat. Pic biét, trén dia ban cta xa c6 dia hinh khong bang phing, bao gdm 3 dang chil yéu
1a: Pia hinh ddi nti d4 voi; dia hinh d6i nGi nam xen 13n giira viing dong bang va dia hinh
nai da. Phuong phap phan tich quang phd hap thu nguyén tir 1a mot phuong phap phén tich
hién dai dd va dang duoc tng dung rong rai dé xac dinh ham luong cac nguyén t vi luong
trong cac dbi twong mau nhu: mau quing, miu nudc, thue pham, duge pham,...[2]. Vi viy,
trong bai bio nay chiing t6i trinh bay két qua xac dinh, danh gia ham lugng chi va mangan
(Me) trong nudc giéng sinh hoat cua mot vai hd dan ¢ xa Phuc Trach huyén B6 Trach, tinh
Quang Binh bang phuong phap AAS.

2. THU'C NGHIEM

2.1. Thiét bi, dung cu, hoa chat

Cac éng nghiém thuy tinh chiu nhi¢t 30 ml cé nép X04y; Céc thuy tinh chiu nhiét, thé
tich 100 ml, 250 ml, 1000 ml; Binh dinh mirc thuy tinh, thé tich 25 ml, 50 ml, 100 ml,
1000 ml. Thiét bi quang ph6 hip thu nguyén tir AA 400 ctia hing Perkin Elmer v&i ki thuat
ngon lira; cac micropipette Eppendorf va dau hit.

Cac hoa chat sir dung c6 do tinh khiét PA cia Merck: Dung dich chuén chi, mangan
(1001 = 2 ppm; 1000 + 2 ppm), axit HNO; déac, H,O, dac, nude cét.

2.2. Nguyén liéu, thoi diém va thiét bi 1Ay miu

Mau nudce sinh hoat dugc ldy & 8 giéng dao ciia 8 hd dan trong 4 khu vuce (Phuc Pong,
Phuc Khé, Thanh Sen va Chay Lap) tai xa Phuc Trach huyén B6 Trach tinh Quang Binh
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vao 2 dot. Cac giéng dugc lya chon dé 1dy mau 1a nhiing giéng dang dugc dung thuong
xuyeén cho sinh hoat gia dinh.

Thoi diém 14y mau: Dot 1 ngay 19/06/2016 (trdi néng buee, nhiét do khong khi 38°C);
Dot 2 ngay 7/08/2016 (trdi ning nhe, nhiét dd khong khi 33°C, trude thoi diém 14y mau 1
ngay troi 6 mua giéng, thoi diém 14y mau troi khong mua)

Thiét bi iy mau va bao quan mau: Thiét bj 14y mau kiéu ngang, loai chuyén dung cho
14y mau nude mit. Viée 14y mau va bao quan mau theo cac quy dinh trong Tiéu chuan Viét
Nam: TCVN 5993:1995 — Chét luong nudc — LAy mau. Huéng dan bao quan va xir i miu;
TCVN 5996:1995 — Chét lugng nudc — Liy mau. Ki hiéu mau nuéc giéng 1a N, trong do:
i=1+2 (dot ldy mau), j = 1 + 8 (vi tri giéng ldy mau).

2.3. Phwong phap phéan tich

Trong nghién ctru nay, ap dung ki thuat phan tich quang phd héap thu nguyén tir voi ki
thuat pha mau uét. Pugc thuc hién tai Trung tim Ki thuat Po ludng Thir nghiém - Chi cuc
Tiéu chuan Po luong Chét lwong Quang Binh va chip nhan nhing diéu kién hoat dong cua
thiét bi d dugc cong bd [2], nhu néu & Bang 1.

Bang 1. Piéu kién do F-AAS xac dinh Pb va Mn trong nuéc

Théng sb Pb Mn
A (nm) 283,31 279,48
Khe do (mm) 2,7/1,8 2,7/1,8
Hon hop khi dot KK-C,H, KK-C,H,
Kiéu dén Catot rong chi Catot réng mangan
Dén b6 chinhnén | D2 D2

3. KET QUA VA THAO LUAN

3.1. X4y dung dwong chuin, khao sat giéi han phat hi¢n, giéi han dinh hrong
Puong chuan xé4c dinh ham luong chi va mangan dugc thé hién trén Hinh 1 va Béang 2,

voi1 Pb phuong trinh c6 dang: A = 0,021C + 0,001; va Mn phuong trinh c6 dang:
A =0,274C + 0,005, trong d6 C 1a ham luong (ppm).
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Hinh 1. Puong chudn xdc dinh Pb va Mn trong nwéc (a.Pb; b.Mn)

Dé xéc dinh gidi han phat hién (LOD) va d6 nhay cta phuong phap, chung t6i ap dung
theo quy tic "3c" [8]. Theo quy tic ndy, gidi han phat hién duoc tinh nhu sau: y = y, + 30
hay y =y + 3Sy,

Trong d6, y 14 gi6i han phat hién hodc tin hiéu ing v6i gidi han phat hién. Biét tin hiéu
y s& tinh duoc gidi han phat hién tir phwong trinh duong chuan y = a + bC do d6 LOD =
(y — a)/b). Trong dd, y, 1a ndng d6 hodc tin hiéu mau tring; o, (hodc Sp) 1a d6 léch chuin
cua néng d0 hodc tin hiéu mau tréng. Co thé xac dinh Vb Va Sp nhu sau: tién hanh thi
nghiém dé thiét 1ap phuong trinh dudng chuan y = a + bC. Tir d6 xac dinh y, va S, bang
cach chap nhan y; 1a gia tri cia ykhi C=0thiy=ava Sy = Sy theo cong thirc sau [8]:

Z(yi _Yi)2
- S =4z

b Y n-2

O day, y; 1a gia tri thuc nghiém cia y va Y; 1a cac gia tri tinh tir phuong trinh duong
chuén cua y. T phuong trinh dudng chuan, bién ddi ta s& tinh dugc LOD theo cong thirc
sau: LOD = 3S,/b.

O déy, b 1a d6 déc cua dudng chudn hdi quy tuyén tinh va b ciing 1a d6 nhay cua
phuong phap: b= AA/ AC.

Dé tinh duoc giéi han dinh lwong (LOQ) cua phép do, ching toi sir dung cong thirc:
LOQ = 10S,/b~3,3 LOD. Két qua tinh toan LOD va LOQ cua phuong phap dugc trinh
bay ¢ Bang 2.

Bang 2. Cdc gid tri a, b, S,, LOD, LOQ tinh tir phwong trinh dwong chudn A= bC + a

Me a b Sy R LOD, ppm LOQ, ppm

Pb 0,001 0,021 0,001 | 0,9997 0,052 0,173

Mn | 0,005 0,274 0,006 | 0,9996 0,063 0,210
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Tur Bang 2 ta théy, gidi han phat hién (LOD), gi6i han dinh lugng (LOQ) cta phép do
F-AAS trong phép xac dinh chi va mangan da duoc xac dinh. Cu thé LOD xac dinh chi la
0,052 va mangan la 0,063 ppm; LOQ xac dinh chi va mangan lan luot 14 0,173 va 0,210 ppm.

3.2. Danh gia d¢ lap lai va d¢ ding cua phép do

D6 lap lap lai duge xac dinh qua d6 1éch chuan (S) hay d6 léch chuan tuong dbi (RSD)
[8]. Chiing t6i tién hanh phan tich trén miu nudc Ny. Do ba mau Ny, mdi mau do ba lan.
Theo Horwitz, khi phan tich nhitng ndng do c& ppb, thi sai sb trong ndi bd phong thi
nghiém nhoé hon % RSD tinh theo cong thire [8]: RSD(%)= 2" ~ €9 (C 1a ndng d6 chét
phan tich) thi dat yéu cau. Liy mau Nij, rdi thém chuan vao mau nay ba lan véi nong do
ctia chi va mangan ting dan. Cac két qua cho thiy, phuong phap F-AAS khi phan tich mau
nudc dat d6 1ap lai tuong ddi tot RSD < 4,18% ddi véi chi va RSD < 5,38% dbi voi mangan.

Do ding ctiia phuwong phap phan tich chi va mangan bat ki duoc xac dinh thong qua do

) c,-C )
thu hoi (Recovery) theo cong thic [9]: Rev(%) = % x100 . Trong do, Cy 1a nong do

chét phan tich dugc thém vao trong mau that; C; 1a néng dd chat phan tich trong mau that;
C, 14 ndng d6 chit phan tich trong miu that da dwoc thém chuan. Két qua phuong phap xac
dinh ham lugng chi va mangan sau ba lan do khi thém ddng thoi 0,5 ppm Pb va 0,5 ppm
Mn vao ba miu nudc ndi trén cho do thu hdi 1an lugt dat tir 94,76 + 98,85 % va 96,57 +
103,16%. Vay, phuong phap F-AAS dat duoc d6 ding tét, nén c6 thé ap dung dé phan tich
chi va mangan trong nuéc giéng sinh hoat.

3.3. X4c dinh ham hrong chi va mangan trong nwéc giéng sinh hoat

Két qua phan tich ham luong chi va mangan trong nuéc giéng sinh hoat ctia 8 ho dan
thudc 4 thon tai xa Phiic Trach huyén B Trach, sau 2 dot véi 16 mau nuée duge biéu dién
trén Hinh 2.

0.0050 024

0.0045 0.22 |
0.20
0.18 |
0.16

0.14 - I

0.12
0.0 2ot 1
0.08 - nbot2
0.06
0.04 +
0.02 4
0.00 -
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

Vi tri Iy mAu neée

0.0040

0.0035

0.0030

0.0025

ubot1
ubot2

0.0020

Ham lugng Pb (mg/)

0.0015 -
0.0010 +

Ham lugng Mn (mg/1)

0.0005

0.0000 -

Vi tei 1y mAu nwée

Hinh 2. Két qua xdc dinh ham heong Pb va Mn trong nuée giéng sinh hoat (a.Pb; b.Mn)
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Tir két qua trén Hinh 2, thiy ham luong chi va mangan trung binh trong nudc giéng 1a
twong ddi thap (0,0027 mg/l d6i véi Pb va 0,160 mg/l dbi voi Mn).

3.4. Panh gia, so sanh ham lwong chi va mangan trong nuéc giéng

3.4.1. Ddnh gid ham lrong Pb va Mn trong muwde sinh hoat tai thoi diém khzo st
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5 00045 e
E 0.0043 En 02
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£ 0.0035 020
g 0003 5 018 0.176
00030 g o
:E _E 0.14
2 00025 % o
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Thik tie cic mAu nirée trong giéng sinh hoat Thit tir cic mau nwdc trong giéng sinh hoat
(a) (b)

Hinh 3. Két qua ham leong Me trong 16 mdu nuée giéng & 8 vi tri (a.Pb; b.Mn)

Dé danh gia ham luong trung binh chi va sét theo vi tri va thoi gian iy mau chung t6i
ap dung phuong phap théng ké vao xur li s6 liéu. Tir két qua thu dugc, chung t6i biéu dién
qua Hinh 3. Dung Data Analysis trong Microsoft Excel 2010, 4p dung phuong phap Anova
1 chiéu danh gia su khac nhau vé ham luong céac kim loai gitra hai dot léy mau, thu dugc
cac két qua o Bang 3.

Bang 3. Két qua phan tich anova 1 chiéu ciia sy bién dong ham lirong Pb va Mn

Me Ngudn phwong sai Tj::iol’);lglh BZ'A:;OW Ph;:;’ng Fiinn P (f;:li;
Giita céc vi tri 2,76.107 1 2,76.107

Pb | Sai s6 thi nghiém 1,93.10° 14 1,38.10° | 0,199 | 0,661 4,600
Phuong sai tong 1,96.107 15
Gitra céc vi tri 0,00019 1 0,00019

Mn | Sai s6 thi nghiém 0,01984 14 0,00142 | 0,133 | 0,721 4,600
Phuong sai tong 0,02013 15
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Tu Bang 3 ta thfiy, P > 0,05 va Fiun < Fpang thi khong c6 su sai khac va khong c6 y
nghia vé sai khac. Hay noi cach khac ham luong cac kim loai trong cac mau nudc giéng
sinh hoat & hai dot 1y mau khong khac nhau vé mat thong ké.

3.4.2. So sdnh ham lrong Pb va Mn trong muwde giéng véi tiéu chuin nwde uéng
ciia Viét Nam

Két qua so sanh ham lugng chi va mangan trong nudc giéng véi tiéu chudn nudc udng,
cu thé: Theo QCVN 01:2009/BYT (do Cuc Y té du phong va Moéi truong bién soan va
dugc Bo truong BO Y té ban hanh theo thong tu s6 04/2009/TT-BYT ngay 17 thang 6 nim
2009), (TCVN 6002-1995, ISO 6333-1986) [7] dugc thé hién & Bang 4.

Bdng 4. Két qua so sanh ham lwong Pb va Mn véi niwdc uong tiéu chudn

o ] TC cho . .
(7]
Pb Xa 0,0027 <0,01 1,21.10° 0,0011 25,711 2,131
Mn gla‘éi 0,160 <03 1,23.10° 0,035 15,252 2,131

Qua Bang 4 cho thdy, cac gia tri tym, déu 16n hon ti guyé (p = 0,95; £ = 15). Didu d6 c6
nghia cho thiy ham lugng chi va mangan trong nudc sinh hoat ctia mot vai ho dan o xa
Phuc Trach huyén B Trach khéac véi tiéu chudn cho phép véi p < 0,95 vé mit thong ké.
Cu thé ham lugng cho chi va mangan trong nudc giéng sinh hoat ¢ day déu nam trong
pham vi cho phép cua tiéu chuan Viét Nam. Diéu ndy cho thiy chua c6 su bat an cho

nguoi tiu dung ve chi va mangan trong nudc giéng sinh hoat tai cac dia diém khao sat.

4. KET LUAN

D3 4p dung phuong phap AAS dé xac dinh ham luong chi va mangan trong 16 mau
nudc giéng sinh hoat & 8 hd dan thudc xd Phuc Trach. Két qua c6 do 1ap lai, do chinh xac
cao va gidi han phat hién thap.

Két qua phan tich cdc mau nudc & day, cho thdy ham lugng trung binh cua chi va
mangan tuong ddi thap 1an lugt 13 0,0017 mg/l va 0,160 mg/l, nam trong giGi han cho phép
vé6i tiéu chuan nude udng. Co thé noi rang khong co sy bit an vé chi va mangan trong nudc
cho ngudi sinh hoat & cac thoi gian va dia diém khao sat.

D3 tién hanh danh gia sy bién dong ham luong chi va mangan theo thoi gian va vi tri
ldy mau. Két qua cho thay ham luong chi va mangan trong mau nuéc giéng ¢ hai dot 1y
méu khong khac nhau vé& mit thong keé.
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ANALYSING AND EVALUATING THE CONTENT OF LEAD AND
MAGANESE IN DRINKING-WATER IN PHUC TRACH
COMMUNE, BO TRACH DISTRICT, QUANG BINH PROVINCE

Abstract: The more developing the social is, the higher need of using clean water is.
However, the overpopulation, urbanization and industrialization are fast causing high
pressure to our environment, especially, to the ground water and well- water. The atomic
absorption spectrophotometric method is applied to determine the content of lead and
manganese in well-water at some households in Phuc Trach Commune, Bo Trach
District, Quang Binh Province. This method has high repeatability with RSD < 5,38%
and the recovery from 94,76% to 103,16% and low limit of detection. This result shows
that the average of lead and manganese’s content in water is relatively low 0,0027 mg/l
and 0,160 mg/l. The lead and manganese content in water meets the allowed standards of
Viet Nam.

Key words: Well-water; AAS method; lead; manganese; standard
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ff — o0 AND ff —> oh COLLISIONS
IN THE RANDALL-SUNDRUM MODEL

Dao Thi Le Thuyl, Le Nhu Thuc, Bui Thi Ha Giang,
Nguyen Thi Hau, Nguyen Dinh Quang, Nguyen Van Minh
Hanoi National University of Education

Abstract: The process of ?f — ¢¢p and 7 f — ¢h scattering in the Randall-Sundrum

model with the polarization of the 7, f beams are studied in detail. We shown that the
differential cross section has changed very small when —1<cosf <1 and the total cross-

section decreased very small when s increased.

Keywords: Radion, RS model, cross-section

1. INTRODUCTION

The Randall-Sundrum (RS) model is one of a number of new physics models which
can solve the large hierarchy problem of the weak and the Plank scale. The RS model is

based on a 5D space-time with the fifth dimension is compactified on an orbifold S'/Z,
which has two fixed points, ¢ =0and ¢ = . They correspond to the high energy brane
and the brane we live on, respectively. Graviton is the only particle that can propagate
through the bulk between these two branes. The 5-dimensional warped metric is given by [1]:

2

ds* =™ (n,, +—h, )dxhdx' —r2dg?, 0<|g|<x, (1)

é uv
M,
with 7, =diag(l,—1,—1,-1) and where ¢ is the five dimensional coordinate, kis a scale

of order of the Plank scale, » is compactification radius of the extra dimensional circle and
h,,1s the graviton metric. Solving the 5-dimensional Einstein equation and using Eq. (1),

we can get the relation between the 4-dimensional reduced Plank scale M, and the 5-

dimensional Plank scale M, [2],

/'Nhan bai ngay 15.8.2016; giri phan bién va duyét ding ngay 15.9.2016
Lién h¢ tac gia: Pao Thi L¢é Thuy; Email: thuydtl@hnue.edu.vn
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3

M _ MPL (1 _ efzkrﬁ) (2)
PL k :

The physical mass m of a field in 4-dimension, is related to the fundamental mass

parameter mg as following:
m=e""m,. 3)
Thus the hierarchy problem can be solved by assuming kr ~12[1].
The 4-dimensional efective Lagrangian is then:

¢0 ] 1 v - n
L=—"2T/——T"(x E hw, 4
A, YA, ( ),,=1 ! ®)

where A, = Jem 2, is the VEV of the radion field and A,, = 2m 0. T (x) is the

energy-momentum tensor of TeV brane localized SM fiels. The T is the trace of the

energy-momentum tensor which is given at the tree level as
T=Y m ff=2mWW ™ —myZ, 2" +(2m; by =0 10" hy) +... (5)

The gravity-scalar mixing arises at the TeV brane by [3]
S?f = _§Id4x\/ _gvisR(gvis )I:[+]:[’ (6)

where R(g,. ) is the Ricci scalar for the induced metric on the visible brane or TeV brane,

g = (x)(n" +eh™). H is the Higgs filed before re-scaling, i.e., H, :QOFI. The
parameter £ denotes the size of the mixing term.

The characteristic features of the radion have been studied, including the
phenomenological aspects of the radion in various colliders [4, 5, 6, 7, 8, 9, 10 ]. In this

paper, we study the production of the Higgs boson and radion at e'e”, u"u~ collider.
This paper is organized as follows: In Sec.2, we have interaction vertices between
fermionic coupling, Higgs bosson, radion in the RS model. Production of the Higgs boson

in the collider is calculated in Sec.3. We show our numerical results with discussion in Sec
4 and our conclusions in Sec.5.

2. THE VERTICES

Following the Feynman rule for interaction between fermionic coupling, Higgs
bosson, radion in the RS model it is straightforward to have the interaction vertices:
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V(f.fh) = —i%(d +yb). V(f.f§) =i fZW (c+ya), (7
V(g,h,h)= A%ﬁ[{6b§(7/(ad +bc)+cd)+ aa’z}(kl2 + kzz)
+d {12abyé + 2be + ad (6& — )1k} —4d(ad +2bc)m] —3y 'ed’m; ], (8)
V(g.0.0) = A%[ac{[l%%f +e(6E+ DI + K2+ —12em? 1 =3y ml ()
V(g,d,h) = AL¢[{6a§(7/(ad +bc)+cd)+ bcz}(kl2 + kzz)
+c{12abyé +2ad +be(6& — 1)1k} —4c(2ad +be)m;. —3y~'c’dm; 1, (10)

By using these vertices, we calculate the matric element of f f — @@, ph collisions in

the next section.

2.1. The matrix elements of j7 f > @0, 0h collisions

We are interested in the production of radion and Higgs boson in the high energy £, f

colliders when the f, f beams are polarized,

TP+ 1 (py) = d.h(k) + k).

(1)

Here p,,k stand for the momentum of the particle, respectively. There are three

Feynman diagrams contributing to reaction (11), representing the s, u, t — channel

exchange depicted in Figure 1.

f(Pz) ¢(k2) f(P1)
hea) S ‘
“
‘~ ‘\ *‘7
£(p) 4. h(k,) 7(p,)

§.h(k)
Figure 1. Feynman diagrams for  f — ¢p, dh

Use Feynman rules, the matrix element for process f f — @¢¢ can be written as the

following cases:

+ For s — channel:
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g (ctya)g, (d+ 7b)g _
Ms = ! { ¢¢¢ h¢¢ v( 2)”(171)
2’nW qs - m¢ s mh
gm, | (c+ya)g,, (d+yb)g,, |_
M, =—i~— W () -y u(p,)
4mW q - m¢ qs - mh
gm, [ (ctya)g (d+yb)guy |
My, =—i——L| ——= e = 5 (p )Y+ )u(p,) , (14)
4my, q, —my q, —

+ For u — channel:

2
(gm (c+ya) 1 _ R
M, :—z( f2 j V(g +mu(p),
ny, u My
gm, (c+ya) P om 1
' _ +
M, =-i f2 2 - 2 v(p,) Ls u(p,),
ny, u My
gm, (c+ya) m 1
My ==i| S22 () u(p),
my, ,
gm (ctya)) 1 (I=%5)
M, =-i f2 —— (P4, ys —u(p),
ny, w f
gm (ctya)) 1 (I+75)
‘ _ .~ (1+
Moy =i 28 V(g u(p).
ny, u My
+ For t — channel:
gm (ctya)) 1
M, :—i( f2 j V()G —mpu(p),
ny, e Ny
gm, (c+ya) 2 m,
MtLRz—i( f2 j v ( 2) u(p)).
my, t mf
. gmf(c+7a) ’ mf — 1_75
MtRL =—im, 2 2 2 V(pz) u(pl)a
my, ¢ My
gm (ctya)) 1 (I=y5)
MtLL:_{ f2m j qz_ —Vv(p )G, ———= }/5 u(p,),
w t

(12)

(13)

(15)

(16)

(17)

(18)

(19)

(20)

21

(22)
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q, m/

MzRR:_i(gmf(c—i_]/a)j ! _( P24, d 75)“( ) - (23)

2my, ’
Similar as the process f f — ¢p, we obtained the matrix element for process
f f — ¢h by replacing Sss = Cupn>&nsg —> um»d > b,c—>d .

Using these matrix elements, we evaluate the differential and total cross-section for

radion and Higgs boson production in the f f collider in the next section.

2.2. Numerical Results

In this section, we present the numerical results for differential and total cross-section
for Higgs boson and radion production in the e'e”, g u~ collider when the e*,e”, u*, 1

beams are polarized and non-polarized. From the expression of the cross-section:

do ‘k“ (24)

d(cosO) 64r 5|

where M is the matrix element, we assess the number, make the identification and
evaluation of the results obtained from the dependence of the differential cross-section by

cos @, the total cross-section fully follows Js.

We choose m, =0,00051GeV, m, =0,1055 GeV ,m, =0, m, =91,2GeV , «a =L

137

=v4ra,s> =023,4, =1, 4, =1, g=0,634. We obtain some estimates for the cross-
section as follows:

1) We show in Fig.2, Fig.3 the behavior of do/dcosé@ at fixed collision energy

Js =3000GeV (this energy can be done in LHC, in future can up to 14TeV [11]). We see

that the differential cross-section changes very small when value of cosé changes from
—1 to 1. In e’e” collision, the differential cross-section has value greatest for the case

e e,. In gy collision, the differential cross-section has value greatest for the case
Hy Hy > 100

The value of differential cross-section obtained in £z~ collision bigger than " u~
collision about 10’ time. But the differential cross-section in two case this were very small.

1) In Fig.4, Fig.5, we plot total cross-section as function of the collision energy with

the collision energy is in region 500GeV </s <5000GeV . The figure shows the total

cross section is decreases very slowly when the the center - of mass energy increases.
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(pbar)

da (et e s
dcos®

-1.0

DCS(e'e” = ¢Z)107™" pbar)

DCS(é;e 10 phar)

DCS(¢; 57 1 X107 pbar)

v

DCS(¢; ;)10 phar)

-05 0.0
cosd

a)

14 I
ol DCS(e;e,)(107" phar)
T 10f ]
=3 DCS("e” - ¢Z)(10™" phar)
g o ]
T
's| & 6F ]
o 5
3 ar R 1
, DCS(ey perz X107 pbar) Dcs(e;ei)(wﬁpbari
of ; ‘ -
10 -05 00 05 10
cosf
b)

Figure 2. Differential cross-section of the process e'e” — @@, Ph as a function of cos6

6

(pbar)
£

do (i
dcos®

DCS(u’ 17 Y107 pbar)

DCS(41; 1107 phar)

DES(ug g 5 X107 phar)

DS Y0 phar)

0.0
cosd

a)

0.5

(pbar)

do (y* = >¢h)

dcos@

6

50 DCS (127 13)(10™ phar) ]
A posa X phar) ]
3

2 [ 4

DCS(t; b )0 poar) DCS (i ;107 pbar)
1 |- -
of —J
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cosf
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Figure 3. Differential cross-section of the process " i~ — ¢p,¢h as a function of cos6
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Figure 4. Total cross-section of the process €' e~ — ¢, ph

as a function of the collision energy \/;
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15F * ‘ *
\ oy X107 phar) 14 ’\ o 300" phar)
——
, — 12}
§ 10} % 10f
o " ‘é oy )0 phar)
S “ 71077 pb =
T o™ 107" phar) £8 ‘
7 t
'3 l‘-‘.l. 6
¥
50 N :
7l T 4 ol )10 pbar)
P 15
— 0 (g 2z X107 pbar) \ ;Y207 phar)
oy )(10™ phar) 2
o~ S~
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a) b)
Figure 5. Total cross-section of the process " 1 —> @@, ¢h
as a function of the collision energy \/;

In this paper, we have calculated production of the Higgs boson and radion in the f f

collider when the f, f beams are polarized, the results show that, the differential cross-
section and total cross-section changes very small. The value of cross-section obtained in
11~ collision bigger than e*e” collision about 10’ time. But the cross-section in two

case this were very small. So it is hard scattering observed in laboratory conditions.
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QUA TRINH VA CHaM [ f —>¢¢ VA f [ — ¢h
TRONG MO HINH RANDALL-SUNDRUM

Tém tdt: Trong bai bdo nay, ching t6i nghién ciru chi tiét sw sinh Higgs boson va radion
tir cac qud trinh va cham 17 @b va [ f—¢h trong mé hinh Randall-Sundrum cé
xét dén sw phdn cuc cua chum hat f, f. Két qua thu dwoc cho thcfy, tiét dién tan xa vi
phén thay d6i khong ding ké khi gid tri cos @ thod man —1<cos@ <1, con tiét dién tin
xa toan phan gidm rdt it khi nang heong khoi tam \/E tang.

Tir khod: Radion, mé hinh RS, tiét dién tdn xa



TAP CHi KHOA HOC - SO 8/2016 | 105

MOT TIEP CAN DANH GIA DO TRUNG LAP
VAN BAN SU DUNG TRONG SO MO

P56 Nam Tién'”, Khiéu Viin Bing', Nguyén Tu Trung',
Tran Thanh Trung’, Nguyén Huy Dirc’
"Vién Cong nghé thong tin, Vién Han ldm Khoa hoc va Cong nghé Viét Nam
ZTru’&ng Dai hoc Sw pham Ha noi 2
STruwong Cao ding Sw pham Trung Uong

Tom tdt: Tring Idp néi dung van ban la van dé phé bién tir cac trang bdo, trang tin dén
cdc tac pham. Viéc phat hién tring Idp la rat can thiét. Ban chdt la kiém tra sw twong ti
gitta cdc tai lieu. Tuy nhién, ddy la bai todan phirc tap va dang dwoc quan tam nghién cuu.
Hién nay, c¢é nhiéu phwong phdp dwoc nghién ciru dé giai quyét van dé nay. Trong bai
bdo nay, ching t6i dé xudt mét cdi tién dg do twong ti duwa trén logic mo va img dung
trong van dé phat hién tring Idp néi dung bdi bdo.

Twe khoa: Van ban, phat hién trung lap, do twong tu.

1. PAT VAN PE

Trung 1dp ndi dung van ban 1a hién twong phd bién trong doi séng. Vi nhiéu nguyén
nhan, cac vin ban thudng bi sao chép, trich dan. Pay 1a li do ma cac van ban c6 thé tim
dugc tir nhidu ngudn khac nhau nhu céc trang bao dién tir. Vi nhitng 1i do khac nhau, nhiéu
khi chung ta mudn tim va phat hién su tring l3p gitra cac van ban. Vi du lién quan dén van
dé tac quyén, tac gia mudn kiém tra xem nodi dung tic pham ctia ho c6 bi st dung dung lai
mot cach trai phép hay khong. Vén dé dao nhac, dao bai hat, tac phém van hoc... hién dang
khién gidi chuyén mon buc xtc. Di véi cac hé théng luu triy tai lidu, viée luu cac van ban
¢6 do tring lap cao chi gay lang phi va ton tai nguyén. Véi cic may tim kiém, khi thu thap
dit liéu tir Internet, néu danh gia tot d trung lap cta dit 1iéu méi so véi cac tai lidu co trong
kho dir liéu s€ tranh duoc viéc tiép tuc tai thém va luu trit mot dir liéu madi trung 1ap vao
kho dit liéu... Vi vay, vin d& phat hién tring lip hién dang duoc quan tam.

) Nhan bai ngay 11.8.2016; giri phan bién va duyét dang ngay 15.9.2016
Lién hé tac gia: D6 Nam Tién; Email: tiendonam@gmail.com
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Phat hién trung 1dp 1a bai toan phirc tap vi cac van ban thuong khong bi sao chép toan
phan ma chi mot phan c6 thé it, co thé nhidu. Cac phan bi sao chép co thé bi thay d6i va
nam & vi tri khac nhau trong van sao chép. Hi¢n tai, co nhiéu ki thuét phat hién trung lap
khac nhau bao gdm: Shingling[1], I-Match[2], Phép chiéu ngiu nhién, SpotSigs, Su twong
tu gitra hai tai licu...

Co thé théy van dé phat hién trung 13p thuc chét 1a viéc tinh toan do tuong ty trong ndi
dung ctia vin ban can so sanh v&i cac vin ban co san trong kho dit liéu (Corpus). Do tuong
tu ctia van ban duoc xac dinh dua trén céc chi sd nhu:

e Do tuong ty vé ngit nghia cua cac vin ban: Tir khoa, TF - IDF;

e DJ tuong tu vé cau van, doan van;

e Do twong tu vé ngir phap ciia van ban: Ca phap cau, tir loai,...

e DJ tuong tu vé cc thé HTML cua céc trang web;

Vi¢e st dung mot ti€u chi dé danh gia d¢ tuong ty cua cac van ban trong kho van ban
ngdy cang trd nén thiéu hiéu qua do ngudi dung Internet va cac cong cu sao chép nodi dung
ngdy cang thong minh hon. Do d6, ngay cang c6 nhiéu nghién ctru tap trung vao viéc két
hop cac tidu chi danh gid do tuong tu voi nhau dé tir d6 lam ting do chinh xac cta céac
cong cu danh gia do tuong ty van ban, phat hién trung lap, may tim kiém,...

Trong [4], Muneer va cOng su da dé xuét thuat toan cho viéc thiét lap cac cum trang
web trung lap. Ngoai ra, Fresno va cong su da dé xuét ham trong s6 FCC 1a hé mo cho viée
gan cac trong sd dic trung va sy két hop cua ching [5][3].

Hién nay, trong nudc ciing dd c6 mot s cong trinh nghién ctru vé viée phat hién noi
dung trung lap trong kho vin ban tiéng Viét [9], [6], [8], cic nghién ctru cho thay viéc két
hop céc tiéu chi danh gia ndi dung vin ban dé phat hién sy tring lip trong kho vin ban
tiéng Viét lam tang do chinh xic trong viéc danh gia cua cac thut toan. Tuy nhién, cac
nghién ctru ciing cho thdy van can phai nghién ctru thém dé cai tién, tdi uu hoa viéc két
hop cac tidu chi danh gid dé nang cao d6 chinh xéac cua viéc phat hién tring lap.

Bai bao nay dé xuét cai tién danh gia do twong ty giira hai van ban tiéng Viét.Cac phan
con lai ctia bai bao nay dugc trinh bay nhu sau. Phan 2 trinh bay hé thong tra clru vin ban
no6i chung va d6 do twong tu giita hai vin ban. Phan 3 trinh bay dé do tuong ty méi cai tién
ttr 46 do da co st dung logic md. Mot sé thir nghiém duoc trinh bay trong phan 4. Phan 5
14 két luan bai béo.

2. HE THONG TRA CUU VAN BAN TRUNG LAP

Trong [6] dwa ra mot md hinh hé thdng tra ctru van ban tring 1ap. Chuong trinh thuc
hién kiém tra mot bai bao dién tir duoc thu thap vé xem c6 gidng/gan gidng véi cac bai da
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duogc thu thap trude d6 hay khong. Dit lidu duoc 14y tir cac bai bao dién tir duoc viét bang
Tiéng Viét.

|

| Thuthap dizligu

| Lay dac
trung, trong s&

| Bidm déc trung I
I Tién xir ly di¥ liéu Ii l

| LAy dduwan I

Tép khoang céch
gilra hai bai bao

Hinh 1. M6 hinh thir nghiém van dé phat hién trimg lap ndi dung céc bai béo [6].
Cac budc thuc hién nhu sau:
e Budc 1: Thu thap cac bai bao dién tir
e Budc 2: Léy ndi dung ctia cac bai bao di duoc thu thap va loai bo nhiéu.
e Budc 3: Thyc hién shingling cho mdi tai liéu.
e Budc 4: Lay ddu van cho mdi tai liéu.

e Budc 5: So sanh va cho ra két qua.

3.PQ PO TUONG TU
Token b
Y .
win ban 1
p wvan ban 2
< /—’pvan ban 3
/7S van ban 4
"'{”; - > Token a

Hinh 2. M6 hinh khéng gian vector cho van badn [7].

Vin ban thuong duge biéu dién dudi dang vector dua theo mé hinh tin sudt [7] ma
tiéu biéu la cac phwong phap dua trén tan s6 (TF) va nghich déo tdn sé (IDF). Hinh 2 14 vi
du trong trudng hop biéu dién vin ban véi s6 Token 1a 2. V& mit tong quat, s6 Token rat
nhiéu, vi du: Tong s6 am tiét (néu ding dic trung am tiét), Tong sb tir (néu ding dic
trung tir).
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C6 mdt sb d6 do duge sir dung nhu: do tuong tu cosine (cosine similarity), hé )
Jaccard (Jaccard coeficient), khoang cach Euclide(Euclideandistance), hé sb tuong quan
Pearson (Pearson Correlation coeficient) [7]... Trong bai bao nay, ching t6i xem xét do do
khoang cach Euclide dugc biéu dién theo cong thic sau day (1):

dE"’:fdﬂ' (A* E} = \,.E: {_-4 - B:}:

4. THUAT TOAN PHAN CUM DU LIEU

Khi co sé dit liéu van ban rat 1én, viéc tra clru trén toan bo kho van ban khién téc do
thuc thi rat cham. Vi vay, nguoi ta c thé tién hanh cum kho vin ban trudc dé tang tdc do
tra ciru. Ngoai ra, ki thuat phan cum con dugc st dung dé hd tro phan 16p kho dir li¢u
van ban.

Thuat toan KMeans [10] bao gém 4 budc, dugc trinh bay nhu sau:

DPau vao: n ddi tuong x; véii=l.nva 6 cum ¢

Péu ra: Cac cum C; (j = 1..c) sao cho ham myc tiéu £ sau day dat cuc tiéu:

E= EFH Z.YEC': d:(.t', C_,l'] (1)

Cac budc thuat toan nhu sau:

Buwoc 1: Khoi tao

Chon k dbi tuong C; (j=1..c) 1a tam ban dau cta ¢ cum dit liéu dau vao (lga chon ngﬁu
nhién hoac theo kinh nghiém).

Buwdérc 2: Gan tdm cum theo khodng cdch

V6i mdi dbi twong x; (i = 1..n), tinh khoang cach ciia n6 t6i mdi tim C; véi j = 1..c.
Déi tugng thude vé cum Cs ma khoang cach tir tim Cs tuong tng dén dbi tuong d6 la
nho nhat.

d(x,Cs) =mind(x,C)), j = 1..¢ )
Bwoc 3: Cap nhdt tdm cum

D01 v6i moij = 1...c, cap nhat lai tdm cum C; bang cach x4c dinh trung binh cdng cua
cac vector doi tugng dir liu da dugc gan vé cum.

¥ Tust riy X

_ _ Sxecluster (1 ¥k
K~ ount (clastor(r)] €)

count (cluster(y)]

Budc 4: Lap va kiém tra diéu kién dirng
Lip lai cac budc 2 va 3 cho dén khi cac tdim cum khoéng thay dbi giita hai lan lap
lién tiép.
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Trong do:
e d(x,C;): khoang cach tur x dén tam G
o Cpy: thanh phﬁn thtr & cua tam cum C;

e x,:thanh phan tht k ciia ddi twong x

5. PE XUAT PQ PO TUONG TU CAI TIEN

Hién tai, cac do do tuong tu déu danh gia céac dac trung c6 vai trd nhu nhau va chi dua
vao tan suat dé phan biét gia tri dic trung theo timg vin ban cy thé. Néu chi sir dung dic
trung rmirc Am tiét — don vi dic trung khong c6 nghia thi khong sao. Tuy nhién, néu st
dung dic trung mirc tir, didu nay 1a khong hop li. Li do 13 vi cac tir thong thuong s& dugc
str dung nhiéu hon so véi tén riéng, tén ngudi, con sd... nén kha ning lap lai cao hon rat
nhiéu. Hay chit viét tit c6 kha nang lap lai rat thap trong cac van ban. Noi cach khac, xét
vé kha ning lip lai thi cac tir théng thuong co anh hudng 16n nhét con cac chir viét tit anh
hudng it nhat. Nhu vay, néu ching ta phan hang dic trung theo cac mirc khac nhau thi c6
thé d4nh gia d6 twong tw vin ban chinh xac hon.

Tir ddy, nhom tac gia dé xuat tap luat dé xac dinh mirc d6 anh hudng cia cac loai dic
trung nhu sau:

1) Néu dic trung 1 Tir thong thuong thi anh huéng rat 16n.

2) Néu dic trung la Tén riéng thi anh huong 16n.

3) Néu dic trung 12 Tén nguoi hodc tén thyuc thé thi anh huong trung binh.

4) Néu dic trung 1a Phan traim hodc S thi anh huéng nho.

5) Néu dic trung 1a Chir viét tit thi anh hudng rt nho.

Goi F; 1a dac trung thr i, ham 4nh hudng theo loai dac trung ctua ddc trung F; la
ef fect(F.). Khi nay, cong thirc do 6 twong ty (1) cai tién trd thanh (2):

dE:.'c::dE (‘4' B} = W Z:(Effecr(‘q:}"q: - effecrlis:}s:j:

6. THUC NGHIEM

bJ do tuong tu van ban dugc ung dung trong van dé tra cru van ban trung 1ap. Cu thé,
co s& dir liéu nhom tac gia sit dung bao gdm danh sach trén 500 bai bao (tén, tom tit). Véi
bai bao méi, hé théng thuc hi¢n viéc so sanh do tuong tu cua phén tom tat v4i cac bai bao
trong co s¢ dir liéu. Tu day, hé théng thuc hién viéc phan cum kho van ban. Trong giai
doan tra ctru, hé théng dua ra danh sach 5 bai bao c6 do tuong tu cao nhét tir cac cum. Hé
théng dua ra hai cach thirc tim van ban trang ldp. Truong hop 1, khi s6 luong van ban
trong kho khong qué nhiéu, c6 thé duyét toan bd van ban va so sanh do twong tu voi vin
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ban dau vao. Truong hop 2, s luong vin ban trong kho qué 16n, giai doan tra ctru chia lam
hai budc. Budce 1, hé théng thuc hién so sanh d¢ tuong tu cua van ban dau vao véi cac cum
dir liéu trong kho vin ban. Budc 2, tir cac cum gin nhét, hé thong so sanh vin ban dau vao
V01 cac van ban thudc cum nay.

Trong thir nghi¢m cua chung to61, dé rat trich dugc dac trung muc tr va phan bi¢t loai
dac trung nhu trén, ching t61 st dung cong cu phan tich doan van "vn.hus.nlp.tokenizer"
ctia nhoém nghién ciru TS. Lé Hong Phuong.

6.1. Thir nghiém do d¢ twong ty hai van ban

Tai nguyen va M trudng him nay 38 cd kit luln VB vidc
i kp bim thai tréi phép clia Cong ty CF phan tu vain wdy dung
By mdi tnjdng 4 thi Kj Anh (Ha Tinh). Sau khi tding hop k&t
ué so sdnh._ d&i chiing, dénh gid tich tiil 3 phiing thi

nighiém, B khéing dinh trong chit thai chin L8p tréi phép cb mit

miu chis xyanua vudt nguBng chit théi nguy hai.

Trung Gusc o thé dang kism chi. tréinh gdy rc i & Bién Déng
trudc khi dang cai t8 chiic hii nghi thudng dinh G20, dang thai
ch dih cudc blu cli 18ng théng M budc vo giss doan gay cbn
mihdt.

Tinh dd tudng tu:

Hinh 5. So sanh cung mot van ban
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6.2. Panh gia chit lwong phan cum kho vin ban

Dé danh gia chat luong phan cum, trong [11], cac tac gia da sir dung chi s F(I) [13],
tuan theo cac tiéu chi vé sy ddng nhat cum [11] [12], dé so sanh két qua phan cum cua cac
thudt toan. Gid tri ctia F(I) cang nho thi d6 dong nhét cang cao. Chi sé nay duoc tinh
nhu sau:

VREE, = ®)

W

F(1) =

1000(N M)

Bang 1 va hinh 6 thong ké chi sé so sanh chét lugng phan cum vin ban trong cic
truong hop dung va khong dung trong s6 mo trong cac truong hop 3, 5, 6 va 8 cum.

Bdng 1. So sanh dé dong nhdt cum

3 5 6 8
Not Fuzzy 0.00303 0.00485 0.00521 0.0072
Fuzzy 0.0016 0.00266 0.00316 0.00415
Fl)
0.008

0.007 »

0.005 /

0.005

0.004 /- A W N ot Fuzzy
0.003 / _/ =l Fuzzy

0.002 .'/-'
0.001
o T T T 1 Slél cum
3 5 =} 8

Hinh 6. So sanh do déng nhét cum van ban
6.3. Tra ctru van ban tuwong tuw
a) Thir nghiém 1

Bdng 1. Vin ban dau vao thir nghiém 1

Tén Tém tit

Nghién ctru hanh vi xa | Danh gid hoat dong van dong, twong tac xa hdi, tri nh¢ khong gian cua
hoi, tri nhé va hoc tap | chudt nhét chiing Swiss trudc va sau khi tiém ketamine truong dién véi
trén dong vat thyc | dai liéu tir 10 - 35 mg/kg/ngdy; Xy dung md hinh gy bénh TTPL
nghiém duogc tiém thude | thuc nghiém bang liéu ketamine phu hop, sau do diéu tri bang cac
gdy bénh tdm thn phan | thudc chdng loan thin. Danh gia sy bién doi hanh vi, tri nhd va hoc tap
liét cua dong vat trude va sau khi diéu tri.
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Bdng 2. Két qua tim kiém voi thir nghiém 1 trong cé sé dir liéu.

Tén Do twong tuw
Nghién ctru hanh vi xa hoi, tri nhé va hoc tap trén dong vat thuc nghiém duoc 100%
tiém thuoc gdy bénh tam than phan liét
Nghién ctru, ing dung hé thdng thong tin dia li (GIS) va m6 hinh SWAT dé dy 71%
béo luu lwong dong chay va x6i mon dét tai tiéu luu vuc séong On Lwong - Hop
Thanh.
Nghién ctru anh huéng cia mat do trong dén ning sudt va chit luong gidng sén 71%
maéi HL2004-28 tai trudng Pai hoc Nong Lam Thai Nguyén
Nghién ciru vi sinh vét ing dung cho san xuat biogas lam ting hi¢u suat trong 70%
dicu kién moi truong nudce lo va nudc man
Phan mém 6n luyén A 2 va IC 3 tryc tuyén 70%

b) Thir nghiém 2

Bdng 3. Van ban ddu vao thir nghiém 2

Tén Tém tit

Tac dong cua bién ddi khi Téng quan v& tinh hinh han han va céc nghién ctru vé han han, du
hau dén han han khu vuc | tinh han han theo céac kich ban phat thai khi nha kinh; Thir nghiém,
Nam Trung Bo Viét Nam, | lua chon chi sé han khi twong phu hop, tir d6 xac dinh mirc d6 bién
kha niang dy tinh va giai phap | d6i cia han han khu vie Nam Trung Bo trong qua kht, xu thé bién
mg pho dbi trong twong lai theo cac kich ban phat thai khi nha kinh va dé

xudt giai phap tmg pho.

Bang 2. Két qua tim kiém véi thir nghiém 2 trong cé s¢ div liéu

Tén Dj twong tw
Tac dong cua bién ddi khi hau dén han han khu vuc Nam Trung B6 Viét Nam, 100%
kha nang du tinh va giai phap tng phd
Phén tich dic diém dia hod va thach hoc cta da me than va sét than trim tich 71%
miocen khu vuc phia bac bé tram tich song Hong
Nghién ctru, ing dung hé thong thong tin dia 11 (GIS) va md hinh SWAT dé dy 70%
béo luu lwong dong chay va x6i mon dét tai tiéu luu vuc séong On Luong - Hop
Thanh.
Nghién ciru vi sinh vét img dung cho san xuat biogas lam ting hi¢u suat trong 70%
dicu kién moi trudng nudc lo va nudc man
Xac 1ap co so khoa hoc phuc vu quy hoach bao vé mdi truong huyén phu 16¢ 70%

tinh thira thién hué
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¢) Thir nghiém 3

Bdng 4. Vin ban ddu vao thir nghiém 3

Tén

Tém tit

Nang cao nang luc
tai chinh cua cac
ngan hang thuong
mai ¢d phﬁn o Viét
Nam hién nay

Hé théng hoa va hoan thién hon nhitng 1i luén co ban vé nang lyuc tai chinh
ctia NHTM nhu dua ra quan diém vé tai chinh, nang lyc tai chinh NHTM.
Dic biét luan 4n di chu trong vao viéc phén tich co so dé dan giai dua dén
n6i dung trinh bay vé li luan ning lyc tai chinh cia NHTM; Phan tich r&
hon co sé va y nghia cua cac tiéu chi danh gia nang luc tai chinh NHTM,
ddng thoi cach tiép can khi phén tich cac nhan t6 anh hudng ciing thé hién
tinh logic va hé théng vé&i cac giai phap; Trén co s& nghién ctru kinh
nghiém nang cao ning lyc tai chinh ctia ngdn hang mot s nude trén thé
gi6i, chi ra cin nguyén chinh dan dén nhimng yéu kém vé nang lyc tai chinh
ngan hang 1a tinh trang tang truéng tin dung noéng va phat trién thiéu bén
vitng. Mit khac, dé nang cao ning luc tai chinh ctua cac NHTM thi ngoai
nhitng nd luc ciia chinh cac NHTM con rat can nhung hd tro tir phia Ngan
hang Trung wong va Chinh Phu. Day ciing chinh 1a nhitng bai hoc can thiét
trong vi€c nang cao nang lyc tai chinh cia cac NHTMCP Viét Nam.

Bdng 2. Két qua tim kiém véi thir nghiém I trong co sé div liéu

Tén Do tuwong tw
Néng cao nang lyc tai chinh cta cac ngan hang thuong mai c¢6 phan ¢ Viét Nam 100%
hién nay
Hoan thién cong tac 1ap va trinh bay bao céo tai chinh hop nhét trong cac doanh 46%
nghiép san xuat thép thudc Hiép hoi Thép Viét Nam
Quan tri rui ro tai chinh cta doanh nghiép Viét Nam 46%
Phén tich dic diém dia hoa va thach hoc cia ¢4 me than va sét than trim tich 45%

miocen khu vuc phia bac bé tram tich song Hong

Mot thuat toan phan cum K-Means ting cudng cho phan doan anh da phd khong 45%

giam sat

7. KET LUAN

Trong bai bao nay, chung t6i da dé xuét cai tién do do twong tu giira hai vin ban dwa

trén luat mo. Luat mo duoc xay dung dé sinh ra trong s6 anh huong theo loai dac trung.

Két qua cho thay do do cai tién 4p dung tot cho viéc so sanh vin ban tiéng Viét. Ngoai ra,

ching t6i ap dung d6 do cai tién trong viéc tim kiém vin ban tring lap.

Trong nghién ciru tiép theo, chung t6i du kién phan tich nghién ctru sau hon vé vai tro,

vi tri cia dac trung trong cau dé dua ra mirc dd anh hudong theo nglr canh cu theé.
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AN APPROACH TO ASSESS DUPLICATION LEVEL OF TEXT
USING FUZZY WEIGHT

Abstract: Content duplication of text is a common issue of newspapers, news websites
and publications. Duplication detecting is essential. Essence of this work is checking the
similarity of documents. However, this is the complex problem and being interested in
research. Presently, there are many researching methods to solve this problem. In this
paper, we propose an improvement of similarity measure, which is based on fuzzy logic
and applied it in duplication detecting of article content.

Keywords: Text, duplication detecting, similarity measure
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TINH DUY NHAT NGHIEM B — NHOT CUA
PHUONG TRINH HAMILTON-JACOBI
TRONG KHONG GIAN BANACH

Phan Trong Tién’
Truong Dai hoc Quang Binh

Tom tdt: bai viét dwa ra mot s6 két qud vé duwdi vi phan B — nhét va tinh duy nhat nghiém
P —nhot cua phwong trinh Hamilton-Jacobi trong [0p ham lién tuc va bi chan.

Twe khoa: borno p, B — tron, nghiém duci [ — nhot, nghiém trén [ — nhot, phuong trinh
Hamilton-Jacobi.

1. MO PAU

Li thuyét nghiém nhot ciia phuong trinh dao ham riéng da xuat hién tir dau nhitng nim
80 cua thé ki trude, nd duoc d& xuét boi Crandall M. G va Lions P.-L. trong bai bao [8].
Cho dén nay da c6 rat nhiéu cong trinh nghién ctru vé nghiém nhét va tng dung cua chiing
nhu: [2], [8], [13] vé phuong trinh dao ham riéng trong khong gian hiru han chiéu; [1], [3],
[4], [71, [9], [11], [12], [14], [15], [5], [6] vé phuong trinh dao ham riéng trong khong gian
vo han chiéu...

Ban dau, khi nghién ctru nghiém nhét ctia phuong trinh dao ham riéng ngudi ta ding
dudi vi phan Fréchet. Trong cong trinh nghién ctru cia minh, Borwein va Preiss (xem [5])
da dua ra khai niém £ —dudi vi phan. Trong d6 £ 1a mdt 16p cac tap con cua khong gian
X ma trong cac truong hop dac biét cua £ thi ta nhan dugce cac dudi vi phan quen thude
nhu dudi vi phan Fréchet, Hadamard, Hadamard yéu, Gateaux.

Bai viét nay nghién ctru tinh duy nhét cia nghiém p—nhdt cia phuong trinh
Hamilton-Jacobi dang u+ H(x,Du)=0. Cu thé 1a tinh duy nh4t nghiém A -nhdt cua
phuong trinh cho 16p ham lién tuc va bi chin. Day 1 sy mo rong cho két qua duge néu
trong [6], & d6 cac tac gia di chimg minh dugc tinh duy nhat nghiém cta phuong trinh
u+H(x,Du)=0 cho 16p ham lién tuc déu va bi chin.

/'Nhan bai ngay 02.8.2016; giri phan bién va duyét ding ngay 15.9.2016
Lién h¢ tac gia: Phan Trong Tieén; Email: trongtien2000@gmail.com
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Ngoai phan gidi thiéu, két luan va TAI LIEU THAM KHAO, ndi dung cua bai viét
bao gdm hai phan véi hai ndi dung trong tam 1a: trinh bay dudi vi phan B —nhét va cac két
qua vé quy tic tong mo cia dudi vi phan; trinh bay nghiém - nhét cia phuong trinh

Hamilton-Jacobi va két qua vé tinh duy nhat cua nghiém /3 —nhot.

2. NOI DUNG
2.1. Dwéi vi phan - nhét

Trong bai viét nay, ching t6i sir dung cac ki hiéu théng dung sau ddy: Cho X 1a
khong gian Banach véi chudn duoc ki hiéu 1.1, néu khong gian X khong co chuan tron
nhung c6 chuin twong duong voi chudn 4 —tron thi ta tinh theo chuan twong dwong nay,

X" 1a khong gian d6i ngiu cia X. Khong gian tich X" = Xx X x..xX. Véitap Sc X ta
\_q/—_/

N-lan
ki hiéu duong kinh ctia n6 boi diam(S):=sup{lx—yl:x,yeS}. Véi ueX,pe X  thi
(p,uy dé chi gid tri ca p tai w.

Trong [6] céc tac gia da dua ra khai niém borno £, trong d6 £ 1a mot ho cac tap con
cia X thoa man mot sb diéu kién xac dinh. Trong mét s6 truong hop dic biét cia £ thi
thu dugc cac borno thudng gip, nhimg két qua d6 duoc nhéc lai trong Dinh nghia duéi day.

Pinh nghia 2.1. Mét borno B trén X 1a mot ho khong rdng céc tap con dong, bi chin
va d6i xtng tdm ciia X thoa mén ba diéu kién sau:

Hx={JB,

Bep

2) Ho B déng kin dbi véi phép nhan véi mot vo hudng,

3) Hop cia hai phan tir bat ki trong 4 déu chira trong mot phan tir cia £.

Nhan xét 2.2. Mot sb truong hop dic biét:

1) Ho F tat ca cac tap con dong, bi chan, dbi xtng tdm cia X 1a mot borno va goi la
borno Fréchet;

2) Ho H tét ca cac tap con compact, ddi ximg tAm ctia X 1a mot borno va goi 1 borno
Hadamard,

3) Ho WH tat ca cac tap con compact yéu, dong, dbi xtimg tdm cta X 12 mot borno va
goi la borno Hadamard yéu;

4)Ho G tat ca cac tap con hiru han, ddi xung tam cua X 1a mdt borno va goi la borno
Gdteaux.

Pinh nghia 2.3. Gia st f,,f € X',meN. Tanéi f, hoi tu vé f ddi véi borno B néu

f,—=f khi m—o0 déu trén moi phan tir ctia B, c6 nghia 1a voi moi tip M € B va moi
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£>0 cho trudc, ton tai n, €N sao cho voéi moi m=>n,, moi xeM ta déu co
Lf (x)=f(x)l<e.

Cho mét borno £ trén X ki hi€u 7, 12 topo trén X~ voi sy hoi tu déu trén £ tap hop
va X; la khong gian véc to topo (X*,Tﬁ).

Ta ludn gia thiét rang v6i moi ham sé dwoc xét dén déu nhan gia trj trong tap sb thuc
mé rong va quy wdc 1a nia lién tuc dudi (trén) thi khong dong nhat bang +oo(—w) va
khong nhan gia tri bang —oo (+00).

Cho ham f xac dinh trén X, ta ndi rang f 1a f— kha vi tai x va c6 B—dao ham

V,f(x) néu f(x) hitu han va

FO+tu)— f(x) =KV, f(x),u)
) -0

khi r—0 déu trén ueV voibatki Ve B. Tandirang ham f 1a f—tron tai x néu

V,f:X — X, lalién tuc trong lan cén cia x.

Pinh nghia 2.4. Cho f: X —> R la mot ham nua lién tuc dudi va f(x) < +oo. Ta noéi
rang f 14 khd dwdi vi phdn ff—nhét va x* 13 mot dwdi dao ham f—nhét cua f tai x néu
tdn tai mot ham Lipschitz dia phuong g: X - R saocho g la f—trontai x, V 48(x) = x
va f—g dat cuc tiéu dia phuong tai x. Ta ki hi€u tap tat ca cac dudi dao ham £ —nhdét

cua f tai x la D,f(x) va goila dwdi vi phan 3 —nhot cua f tai x.

Cho f: X —> R 1a mot ham nira lién tuc trén va f(x) > —oo. Ta ndi rang f 14 khd trén
vi phdn B—nhét va x* 1a mot trén dao ham ff— nhét cua f tai x néu ton tai mot ham
Lipschitz dia phuong g: X — R sao cho g la f—tron tai x, V ,g(x)= x va f—g dat
cuc dai dia phuong tai x.

Ta ki hi¢u tap tat ca cac trén dao ham p—nhot cua f tai x la D; f(x) va goi la trén
vi phdn [ —nhotcua f tai x.

Dinh 1i dudi day cho chung ta théng tin vé sy lién hé gitta cac dudi dao ham S —nhot
ctia ham bi chin, nira lién tuc dudi. Két qua nay duoc sir dung trong viée chimg minh tinh
duy nhat nghiém £ —nhdt cua phuong trinh Hamilton-Jacobi.

Dinh li nay lay ki thuat chimg minh & [Theorem 2.9, [6]] va ¥ tudng & [Lemma IIL6, [5]].

Pinh li 2.5. Cho X 1a mot khong gian Banach véi chuin twong dwong véi chuin
p—tronva f,...f, : X >R la N ham nua lién tyuc dudi, bi chin.
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37 7. X A : B * - 5 ~
Khi do, v6i moi ¢ >0, ton tai x, € X,n=1,...,N va x, € D,f (x,) thoa méan:

i) diam(x,,...,x,).max(Lllx, [l,...l[x} <&,

i1) ifn(xn) < in£iﬂ(x)+g,

N
B
2%

n=1

iii) <e.

Chirng minh: V&i mdi sb thuc >0, ta xac dinh ham w, : X¥ - R cho béi:

N N
w,(xl,...,xN)=an(xn)+t z lx,—x, I
n=1

n,m=1

bat M, =infw,, khid6 M, don di€u tang theo ¢ va bi chén trén boi:

N
o= 1]1_r)r(}1nf{;ﬁ1(xn): diam(x,,...,x,) Sn}.

That vay, voi € >0 bat ki, ton tai 1, >0 sao cho v61i moi 0 <7 <7, thi:

N
inf{an(xn): diam(x,,...,x,) Sn}< a+eé.

n=1
Chon 7 € (0,77,) thoa man £.N*.;7* < &. Khi d6, ton tai y,,...,y, sao cho:

diam(y,,...,yy) <7
Va:

> (y,) <inf ) (x,): diam(x,,...,x, ) <7 +&.
zf” Y {zfn n 1 N 77}

n=1 n=1

N
Theo cach chon 17 ¢ tréntaco: ¢ Y Iy, -y, IF <& nén:

n,m=1

N N N
D Lo+t Ny, =y, IP< inf{an(xn): diam(xl,...,xN)Sn}+2€ <a+3e.
n=1

n,m=1 n=1

Do d6 M, <a+3¢, ma >0 bat ki nénM, <o. bat M =1lim M,. Trén khong gian

t—>+wo
tich X" ¢6 mot chuan twong duong véi mot chuin S —tron. V&i mdi >0 ap dung
nguyén li bién phan tron [5] cho ham w, ton tai mot ham ¢, 161, C' va x,n=1,.,N sao
cho w, +¢, dat cuc tiéu dia phuong tai (x/,...,x}), |l V8, (xi,..xy) Ik e /N va
1

. 1
w,(xl’,...,x,’v)<1nfw,+;£M+;. (1)
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7.e X \ t t t t t t t t
Véi moi n, ham y = w, (X, X, Y, X, e Xy ) F G, (X500 X, LY, X ., X)) dat cuc

tiéu dia phuong tai y = x'. Nhu vay, véi n=1,...,N thi:

N
x:f = —Vﬁxﬂé(xlt,...,x,’v)—ZIZV/, 1P (! —x! Y e D, f,(x}). )
m=1
Do d6:
L N N N
DX =DV Bhnxi) =200 YV LI (- ).
n=1 n=1 n=1 m=1

N
Vi =XV, g(xisexy) ke va Vi ILIP (x) —x,)+V , ILIP (x), - x;) =0 nén:

n=1
N
*
2%,
n=1

Theo Dinh nghia M, két hop véi (1) ta co:

<é&.

M, , Sw,, (X[, xy)

I < 2
=W, (X} y) == O lxl = x|

n,m=1

1 ! - t t |12
<M== 3 =, P

n,m=1

Do do:

N
b 1
0y lxh—xp P <2(M,-M,, +)

n,m=1

va tur do ta co két luan:

N
lim ¢ X =x'F=0.
f—>+00 ;1H n m”
Suy ra:

lim diam(x;,...,x},) = 0.

t—+0

Mat khac ta c6 danh gia |V, [I.1? (x) <2l x || nén tir cong thire (2) ta ¢6

N
D VILIP (ol —x)

m=1

1, <=V, 8,(x],..., 0 ) 1421

N
s%+2z22 [ x!—x! < %+4tNdiam(x1’,...,X,’v)

m=1

suyra: lim [l x, I=0 do d6
t—>+o0 ‘
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lim diam(x;,..., xy, ). max(l x; I....,[ xy [)=0.

t—+0
Va:

lim diam(x,..., x}, ). max(L,|l x; I,....lI x;‘\,l h=0.

t—+0

Nhu vay, vi o 1a mot chan trén cia M, nén ta co:

N
M < liminf{an(xn) :diam(x,,..., x, ) < n}
n—0

n=1
N N
<liminf x)=liminf Y w (x',...x!)<M
f—>+00 ;ﬁl( ") t—>+0 ; t( 175 N)
Nén:

n=1

N
M= yg}inf{z];(xn) . diam(x,,..., x, ) < 77}-
Véi >0 batki ta co:
N N
inf{an(xn) : diam(x,,...,x, ) < ;7} <inf f,(x)
n=1 Y€ =1
suy ra:

N N
M =lim inf{; f(x): diam(x,,...,x,) < 77} < ixgz £, (x).

n=1

N
Theo cach xéac dinh ham w, ta co an(x;) <w,(x],...,xy). Tur cong thirc (1) ta co:

n=1
ul 1 ul 1
PIFACHES M+—£in£2fn(x)+—.
- t xeX = t
n=1 n=1
Liy x,=x' va x, =x ,n=1..N véit diléntaco két luan cua Dinh 1i.

2.2. Nghiém S - nhét ciia phwong trinh Hamilton-Jacobi

Cho X 14 khong gian Banach thyc, X" 1a khong gian d6i ngdu ctia nd. Xét phuong
trinh dao ham riéng:
F(x,u,Du) =0.

Trong trudong hop téng quat, phuong trinh (3) khong ¢ nghiém c6 dién. Nghiém nhét
ctia phuong trinh di dwoc d& xuét boi Crandall va Lions [8] dé thay thé cho nghiém cb
dién. Pinh nghia ban du cia nghiém nhét duoc trinh bay trong [8] va [7] trén co s& dudi
vi phan Fréchet. Trong [[9], [6]], nghiém £ — nhdt duge dinh nghia cho phuong trinh (3)
trén khong gian khong c6 chuan Fréchet tron. Ta nhéc lai dinh nghia dudi day.
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Pinh nghia 2.6. (Definition 3.1, [6])

Cho X la mot khong gian Banach v6i chuan twong dwong mot chuan £ — tron. Mot
ham u: X — R 13 nghiém duéi —nhé t cua phuong trinh (3) néu u 1a mot ham nira lién
tuc trén va voi moi x € X, v6i mdi x" € Dju(x),

F(x,u(x),x ) <0.

Mot ham u: X — R 13 nghiém trén f§ —nhét cua phuong trinh (3) néu u 13 mot ham

ntra lién tuc dudi va véi mdi x € X, voimdi x* e D,u(x),
F(x,u(x),x)>0.

Ham u duogc goi 1a nghiém B — nhot cia phuong trinh (3) néu u vira 13 nghiém duéi
L —nhdét vira 1a nghiém trén f —nhdt ciia phuong trinh (3).

Mot két qua quan trong ctia muc nay 1a Pinh li duéi day. Dinh li nay 1a sy mé rong
cho Pinh 1i 3.2 trong [6] & day u,v trong Dinh li duwoc phat biéu 1a hai ham bi chin sao cho
u nira lién tuc trén va v nira lién tuc dudi con két qua ¢ Dinh 1i 3.2 trong [6] thi ham u,v
bi chin va lién tuc déu trén X. Pay ciing 1a co s dé chimg minh tinh duy nhat nghiém cho
phuong trinh (3)

Pinh li 2.7. Cho X 13 mot khong gian Banach véi chuan tuong dwong véi mot chudn
f— tron. Xét F(x,u,Du)=u+H(x,Du) v6i H:XxX, —R thoa min gia thiét: (A) véi
moi x,ye X va x*,y* IS X;,

|H(x,x )= H(y,y) I w(x -y, x —y)+K.max(l x" LIy DIl x =yl

Trong d6: K 1a hing s6 duong va w: Xx X, > R la ham lién tyc v6i w(0,0) =0.

Cho u,v 14 hai ham bi chin sao cho u nta lién tuc trén va v nira lién tuc dudi. Néu u
la nghi€ém £ —nhdt dudi v 1a nghiém £ —nhdt trén cua phuong trinh F(x,u, Du) =0 thi
U

Chitng minh: Liy & 1a hang sb duong bt ki. Theo gia thiét (A) ton tai 7 € (0,&) va
mét 1an can V, cua 0 trong X, sao cho véi [l x, —x, <27 va x; —x, €V, thi

| H(x,,x,)— H(x,,x,) < &+ K.max(l x; LI x; DIl x, —x, II.

Trén X', t6 po Fréchet 7, 1a t6 pd manh nhat trong céac to pd 7,, nén V, lamét 7, —
lan can cta 0. Do vdy, ton tai >0 (ta c6 thé gia thiét r > 7, néu khong thi ta giam 7)
sao cho B(0,r)c V.

Ap dung Pinh 1i 2.5 cho ham f =v,f, =—u ton tai x| € Dyv(x,)) va x, € Dyu(x,)

thoa man
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@ lx lx,—x, lke vallx Il x, —x, < &

(i1) xf —x; € B(0,r);

(111) v(x,)—u(x,) < ir;f(v —u)+e.

Vi u la nghiém £ — nhét dudi nén ta co:

F(x,,u(x,),x,) = u(x,)+ H(x,,x,) <0
va v la nghiém £ —nhot trén:
F(x,,v(x,),x,)=v(x,)+ H(x,x,)>0.

Do do, véi llx, —x, i< 217 va x; —x, €V,

ir)}f(v—u) >v(x)—u(x,)—¢

> H(x,,x,)—H(x,,x,)—¢

> —(g+K.max(| x; LI x; ) Ix, —x, ) —&
>—-£(2+K).

Vi & >0 bat ki nén inf(v—u)>0 hay v>u.

Hé qua 2.8. Dudi cdc gid thiét ciia Dinh Ii 2.7, nghiém f8 —nhot trong 16p ham lién
tuc, bi chan cua phuwong trinh F(x,u,Du)=0 la duy nhat.

Néu u,v 14 hai nghiém £ — nhét cua phwong trinh F(x,u, Du) =0 khi d6: u 1a nghiém
dudi f—nhét, v 1a nghiém trén £ —nhdt nén theo HE qua 2.8 ta c6 u<v, tuong tu v la
nghi¢m dudi £ —nhot, ula nghiém trén £ —nhdt nén theo HE qua 2.8 tacd v<u. Turdo ta
coO u=v.

Nhu viy, ta dd ching minh dugc tinh duy nhit nghiém S —nhdt cho phuong trinh
F(x,u,Du) =0 trong 16p ham lién tuc va bi chan, két qua nay la sy mo rong thuc su cho
[Corollary 3.3, [6]]. O d6 dua ra két qua tinh duy nhét nghiém 3 —nhét cia phuong trinh
F(x,u,Du)=0 trong 16p ham bi chén va lién tuc déu.

Nhén xét 2.9.

1) Xét phuong trinh Hamilton-Jacobi gin lién véi 1i thuyét diéu khién t6i wu (xem [6]):
Cho X 1a mot khong gian Banach voi chuan g—tron, U 1a mot khong gian métric,
g:XxU — X 1a mot ham lién tuc, Lipschitz theo bién x déu trén U, ton tai K f sao
cho g(x,U)c K voi moi xeX, f:XxU —R la ham lién tyc, bi chan, Lipschitz theo

bién x déu trén U.
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Ta xac dinh ham H:XxX — R boi
H(x’p)zsup{_< p’g(x’a) > _f(x’a)}

aclU
Khi @6 H thoa man gia thiét (A) ctia Pinh 1i 2.7. That vay, véi x,ye X va p,ge X,

ta co:

| H(x, p)— H(y.q) < sup|(g.g(y.)) — ( p.g(x.))| +sup | f(y.cr) - f(x.a)

ael ael

< suqu —p,g(y,a)> +su[1;)‘<p,g(y,a)—g(x,a)>‘ +Mlx—yl

Ssup‘(q—p,x>‘+L||p|| lx—yl+Mlx—yl
xek

SSUIEKq—p,X>‘+LmaX{|Ip||,||q Wl x—yll+MIx—yl.

Trong d6 M 1a hang s6 Lipschitz theo bién x déu trén U cua ham f. L 1a hang sb

Lipschitz cua ham g. biéu kién (A) cua Pinh li 2.7 thoa man véi
w(x—y, p—q)=sup|(qg—p,x)[+ M1 x=yl.
xekK

Theo Hé qua 2.8, phuong trinh u+ H(x,Du)=0 c6 nghiém £ — nhét duy nhat.

2) Vi du sau chi ra mot phwong trinh ma diéu kién (A) cta Pinh 1i 2.7 khong thoa mén
va phuong trinh khong c6 nghiém duy nhét.

Xét X =R, vé&i borno Fréchet, H:RxR — R xac dinh béi H(x,p)=—p°.

g 1
Phuong trinh: u+ H(x,Du) =0 c6 hai nghi¢m c6 diém la ham =0, va ham u = sz.
Gia thiét A) ta co thé thiy rang néu x—y dan d&n 0 va x" —y" dan dén 0 thi

| H(x,x )= H(y,y")| dan dén 0, tuy nhién diéu nay khong dtng. That vay véi & >0, chon

x :5+%,y* =% thi | H(x,x)—H(y,y ) I>2.

3. KET LUAN

Bai viét di chimg minh dugc tinh duy nhit nghiém S — nhét cia phuong trinh
Hamilton-Jacobi trong 16p ham lién tuc va bi chan. Pay la sy m¢ rdng cho Kkét qua dugc
trinh bay trong [6], & d6 két qua dugc trinh bay cho 16p ham lién tuc déu va bi chan. Tuy
nhién, tinh duy nhat nghiém S —nhét cho 16p ham lién tuc va khong bi chan cling nhu
Hamilton H trong phuong trinh u+ H(x,Du) trong d6 H phu thudc ba an H(x,u,Du)
chua duoc trinh bay. Trong thoi gian t&i chung t6i hy vong rang sé& c6 dugc nhing két qua
moi cho cac van dé quan tam do.
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THE UNIQUENESS OF S-VISCOSITY SOLUTIONS OF
HAMILTON-JACOBI EQUATIONS IN BANACH SPACES

Abstract: This article provides some results on 3 — viscosity sub - differential and the
uniqueness of [ — viscosity solutions of Hamilton-Jacobi equations in the class of
bounded and continuous functions.

Keywords: Bornology B, [ —smooth, [ — viscosity subsolution, 8 — viscosity supersolution,
Hamilton-Jacobi equations.
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SU MAN CAM CUA CAY LUA SAU KHI XU Li LAP LAI LIEN TIEP
QUA BA THE HE BANG TAC NHAN GAY DOT BIEN - TIA y
(Nguén Co*)

Nguyén Nhuw Toz’ml(l), Hoang Quang Minh®
"Truong Pai hoc Thii d6 Ha Néi
Vién Di truyén Nong nghiép Viét Nam

Tom tdt: Trong bai bdo nay, ching t6i di chimg minh mikc dé gdy hai cia tac nhin gdy
dét bién tac déng dén cdy trong la mét trong nhitng biéu hién ddc trung danh gid hiéu
qud ciia dot bién cam immg trong cong tdc chon giong. Birc xa gamma dd phd vé cdu tric
nhiém sdc thé & ngay giai doan phdn bdo dau tién trong té bao hat liia sau khi xir Ii, tao
lén cdc sai hinh nhiém sdc thé, dan dén cdy liia chét dan trong sudt qud trinh sinh truéng
va phat trién. Ti 1é hat 1ép/bong ciia cdy hia sau khi xir li, & tat cd cdc cong thire thi
nghiém déu ting cao hon so véi doi chitng. Cdc chi s6 & cdc cong thire thi nghiém (vé kha
ndng séng sot va ti 1é hat 1ép/bong) tang theo chiéu tang ciia liéu heong va sé lan xir Ii.

Tir khod: Liia gao, Pét bién, Bién di hinh thdi, Lip lai lién tiép qua ba thé hé.

1. PAT VAN PE

Dot bién thuc nghiém c6 vai trd quan trong trong di truyén chon giéng sinh vat. Vi
viéc str dung céc tac nhan gy dot bién d6 lam gia ting su sai khac di truyén trong quan
thé. Hang loat cac dot bién thu duge, ¢6 nhiéu dot bién vu tu (hoi tu cac tinh trang co gid
tri chon giéng cao), ching dugc nhan truc tiép thanh giéng mai hoac dugc sur dung lam vat
li¢u trong lai tao.

Trong thuc té, mirc d6 gia ting da hinh di truyén quan thé, kha ning phat sinh nhiing
dot bién co lgi do sir dung timg loai tac nhan gy dot bién 1én nhiing loai cay trong khac
nhau 1a khong gidng nhau. Két qua nghién ctru trén nhidu dong/gidng laa thuan cho thay,
nhitng vat liéu st dung c6 kiéu gen on dinh (cang dong nhat vé mdt di truyén), thi tan suat
va pho dot bién xuat hién thap hon so véi nhitng dong dot bién hay con lai.

Tinh d6ng nhat vé mat di truyén cua timg gidng lta do tao ra su 6n dinh va kha ning
bén vimng trudc tac dong cia tac nhan gay dot bién. Do do, dé nang cao hiéu tng cua tic

) Nhan bai ngay 16.8.2016; giri phan bién va duyét ding ngay 15.9.2016
Lién hé tac gia: Nguyén Nhu Toan; Email: nntoan@daihocthudo.edu.vn
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nhan dot bién 1én gidong lua ching t6i tién hanh nghién clru: "Sy man cam cua cay lua sau

khi xr 1i 13p lai lién tiép qua ba thé hé bang tac nhan gay dot bién - tia y (nguon Co™)".
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat li¢u
+ Vat liéu khoi ddu dua vao xu 1i dot bién dé chon tao 1a giéng laa Bic Thom sb 7.
Tuy 12 mot gidng lua c6 chit luong gao thuong pham cao (gao thom, trong, com mém
va ngon), song Bic Thom sb 7 cho ning suit chua cao, chdng chiu véi sau bénh va diéu
kién bat thuan cua thoi tiét kém va cling boc 10 mot s6 nhugc diém khac trong san XUuat.

+ Téac nhan gy dot bién: Li hoc - tia y (nguon Co®™)

2.2. Phwong phap nghién ciru

+ Xt Ii chibu xa (xi Ii hat khé) bang tia gamma (nguon Co®) vao hat lua gidng Bic
Thom sb 7 duoc tién hanh vé6i 3 liéu luong (10 krad; 15 krad; 20 krad) va duogc lp lai 3
lan trong 3 vu lién tiép theo dung liéu luong d6 duoc st dung lan trude cho cac cong thirc
nghién cuu.

2.3. N¢i dung nghién ciru

Trong phong thi nghiém: Xac dinh ti 16 nay mam, kha ning séng sot va mirc d6 bat thu
(1 1é hat lép) cua cac mau. Nghién ciru nhitng bién dbi sinh li, hinh thai cac bién di thu
duoc.

Ngodi dong ruéng: Theo dbi qua trinh sinh truéng va phat trién cua cdy laa sau xir 1.
nghién ctru cac chi tiéu nong-sinh hoc (thoi gian sinh trieong, chiéu cao cdy, kha ndang dé
nhanh...).

2.4. Xir Ii s6 liéu

Céc s6 liéu dugc xtr 1i bang cac phuong phap cua toan thong ké.

3. KET QUA VA THAO LUAN

Mirc d6 gy hai cua cac tac nhan giy dot bién tac dong dén cdy trong 1a mot trong
nhirng biéu hién dic trung danh gia hiéu qua cta dot bién cam Gng. Vi thé, viéc nghién ctru
cac qua trinh sinh trudng, phat trién cta ciy laa sau khi xtr 1i cic tic nhan gay dot bién 1a
rat can thiét. Trong sd cac chi tiéu nghién ctru, chung t6i dic biét cht ¥ t6i hai chi tiéu co
ban 1a (1) Kha ning (¢ 1¢) séng sot cua cdy laa va (2) Mic d6 bét thy (7 Ié Iép) cua hat &
cac cong thuc thi nghiém.
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Céc cong trinh nghién ctru trude day da khang dinh: khi xu 1i tia gamma véi liéu luong
cao da trc ché kha ning dé nhanh, 1am giam ti 1& séng sot va tang ti 18 1ép (bt thy) cua cay lba.

a) Khd ning song sot

Trong qua trinh sinh truéng va phat trién ti 1¢ séng sot ciia cdy lua & timg giai doan
ngay tir sau khi xir 1i dén khi thu hoach chinh 1a hiéu qua giy chét cua tic nhan gay dot
bién. Do d6, mudn so sanh hiéu qua ciia tac nhan gay dot bién thi phai dya vao ti 1¢ song
sot clia giai doan dau tién sau khi xtr 1i 1am chi tiéu danh gia so bd hiéu qua cta tac nhan
gay dot bién.

Kha niang nay mam cua hat (mét trong nhitng giai doan phdt trién ciia cdy hia) & cac
cong thic thi nghiém sau khi xtr 1i thuc chit 1a kha nang séng sot cia hat ¢ giai doan do.
Vi thé, kha ning song sot cua cdy lua duoc xac lap vao 3 thoi diém: (1) ti 1 ndy mam cua
hat sau khi xtr li; (2) cudi giai doan ma (khi cay lua do dat dwoc 4-5 la that - vao cudi giai
doan ma - tai thoi diém nhé ma dwa di ccfy) va (2) ngay trudc khi thu hoach (két thuc qua
trinh sinh trudng va phdt trién).

Két qua thu duoc & tit ca cac cong thuc thi nghiém (trong bang 1) sau céac lan xur li
blrc xa gamma 1én gidng laa Bic Thom sb 7 cho thiy: kha ning sbéng sot cia cdy ciing
trong tu nhu ti 16 ndy mam cta hat déu giam dan khi ting lidu luong hodc ting sb lan
chiéu xa.

Néu xem xét tir mot goc d0 (ngay sau méi lan xir Ii — ciing la thé hé thir nhar) ti 18
song sot clia cdy laa so véi ddi chimg & lan xir 1i dau tién (M) 1a 84,57 %; sang lan xir 1i
thir hai [M;(M,)] - 70,22 % va dén 1an xt 1i thir ba {M;[M2(M3)]} chi con 56,57 %.

Kha ning séng sot ctia cay lua con phu thudc rat nhidu vao lidu luong cta tic nhan giy
dot bién ngay trong cting mot 1an xu 1i. Vi du: & thé hé M;[M»(Ms3)] ti 18 sdng st cua cay
lta giam manh tir 76,80+2,10 % bang 84,24 % so véi d6i chimng & cong thirc {M;[M,(Ms3)]
- tiay - 10 krad} xudng con 67,3342,18 % twong tmg vdi 73,85 % so voi ddi ching & cong
thirc {M;[M(M3)] - tia y - 15 krad} va chi con 51,58+2,07 % bang 56,57 % & cong thirc
{M;[M>(M3)] - tiay - 20 krad}.

Nhu vay, dudi tac dong cua tac nhan gy dot bién 1én hat lta di pha v& cdu tric nhiém
sic thé & ngay giai doan phan bao dau tién trong té bao méi bi xir li. Cc sai hinh nhiém
sdc thé (NST) nay da giy chét t& bao sau mot sb it 1an phan bao dan dén ciy lta chét dan
trong su6t qua trinh sinh truong va phat trién, do d6 da lam giam kha ning sdng sot ciia cay.

b) Mikc dp bit thu (1 I¢ Iép) ciia cdy lia

Mirc d6 bat thu (ti 1¢ hat 1ép trong bong 1aa) 1a mot trong nhitng dic tinh thé hién phan
g ctia ciy lta d6i voi moi tac dong bat thuong ciia ngoai canh. Ddi v6i hau hét cac gibng
laa dang dugc gieo trong phd bién, trong diéu kién canh tac binh thuong ti 1¢ 1ép & mirc
trung binh 10-15%.
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Do tac dong cua tac nhan giy dot bién 1én hat lua (¢ cdc cong thire xir If) dd 1am bién
dbi cau truc nhidm sic thé, cac sai hinh nhiém sic thé (NST) nay di gay 1én su x4o tron sau
mot s6 14n phan bao dan dén ting muc d6 bét thu & cay lua. Hién twong gy bét thu cao &
cdy laa sau khi xtr 1i tic nhan gy dot bién 1a do su cau trac lai nhidm sic thé (chi yéu la
quia trinh chuyén mach va diao mach trong nhiém sdc thé). Trong cong trinh nghién ctru
ctia chung t6i, s& hat 1ép/bong (1 Ié Iép) ting manh & cac cong thirc thi nghiém, do ting
lidu luong va s lan xur 1i.

Bdng 1. Kha néng song sét ciia cdy liia giong Bic Thom s6 7 qua cac thé hé sau 3 lan xir li

lap lqi lién tiép bang birc xa gamma voi 3 lieu luwong

Kha ning song sét clia cay lia sau cac lan xir li

Tac nhan gy

dot bién va lidu Xir li chiéu xa mt 1in Xir li chiéu xa hai lin Xir li chiéu xa ba lin
S O - R B R 4
Thiﬁgfh& M M, (My) M, [My(M3)]
Khong xir i | 94,85+1,42 - 86,28+1,63 - 91,17+1,56 -
| 10krad | 91,73£1,04 | 96,72 64,27+2,14 | 74,49 | 76,80+2,10 | 84,24
“ya 15krad | 87,07£1,36 | 91,79 | 65,03%239 | 7537 | 67,33%2,18 | 73,85
20 krad | 80,22+1,97 | 84,57 60,59+1,91 | 70,22 | 51,58+2,07 | 56,57
Thé hé th hai M, M,(Ms) M,[M5(M,)]
Khong xtr i | 86,28+1,63 - 91,17+1,56 - 88,53£1,47 -
9
. 10 krad | 82,21+1,42 ’ 5, | 82,30£1,28 | 9027 | 68,25+1,97 | 77,09

v 15 krad | 76,67+1,60 88,86 76,58+1,57 83,99 63,38+1,58 71,59
20 krad | 69,30+1,20 80,32 65,2242,11 71,54 57,74+2,17 65,22

Thé hé tht ba M; M;(M,) M;[M4(Ms)]
Khong xt i | 91,17+1,56 - 88,53+1,47 - - -
| 10krad | 90,28+1,52 | 99,02 | 81,1741,93 | 91,68 ] ]

“ya 15krad | 86,3742,07 | 9473 | 78,93+1,75 | 89,16 ] ]

20 krad | 89,04+1,59 97,66 85,57+1,68 96,65 - -

Két qua khao sat sb luong hat 1ép/bong sau cac 1an xur li, dwgc trinh bay ¢ bang 2 da
cho thdy: Duéi tac dong ciia birc xa gamma ti 18 hat 1ép/bong ciia ciy lua & tit ca cac cong
thire thi nghiém ctru déu ting cao hon so vé&i d6i chimg. Trong cing mot thé hé (thé hé
ddu) sau mdi 1an xtr 1i: chi sé ti 16 hat 1ép/bdéng cao nhat thu duoc & cong thic (M;[M1(M3)]
— Tia y- 20 krad) 13 40,2 % (so vdi doi chirng — 281,1%) va thip nhat 13 21,9 % (so véi doi
chung — 158,7%) & cong thue M, - Tia y - 10 krad.
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Ti 1& hat 1ép/bong & mirc cao (tir 31,9 % dén 40,2%) thu duoc tai cac cong thirc cua thé
hé thtr nhat sau 3 1an xt 1i {M;[My(M;)]-Tia v -10 krad; M;[M,(Ms3)]-Tia y -15 krad va
M [M,(M3)]-Tia v -20 krad}. Tiép dén thé hé thtr nhat cua lan xu Ii thir 2 [(M;(M>)] 1 28,4
% - 36,3 %; va 2 thé hé thw hai cua ca lan xir 1i thir nhat va lan xi@r 1i tha hai [M; va
M>(M3)]. Sang thé hé thir 3 cua tat ca cac lan xtr 1i thi mirc d6 bat thu (¢4 1é hat 1ép/béng) &
hau hét cac cong thirc thi nghiém ctru déu giam.

Nhu vay, dudi tbe dong cua tic nhan gy dot bién, tia y (nguén Co™), dd lam giam kha
nang hitu thu (tdng ti 1é hat 1ép/béng) cua cdy laa khong chi & ngay thé hé dau tién sau khi
xur li, ma con gay hi¢u iing manh & thé hé thir hai, tham chi dén thé hé thir ba sau mdi lan
xtr li. Chi s6 ti 1& hat 1ép/boéng & céc cong thirc thi nghiém ting theo chiéu ting cua lidu
lwong xir i va s6 lan tac dong.

Bang 2. Murc do bat thu (i 1é 1ép) cua cay lia giong Béic Thom s6 7 qua cdc thé hé
sau 3 lan xir i Idp lai lién tiép bang bire xa gamma véi 3 liéu lwong

Tac nhan Xir li chiéu xa mot lan Xir i chiéu xa hai lan Xir i chiéu xa ba lan
5 ot bié . /. i L. i L.
gayvg"l’iézlen S6 hat S}‘)’/g“ S6 hat SD"/VC‘" S6 hat SD"/VC‘"
lwgng 1ép/bong % % )’ 1ép/bong % % )’ 1ép/bong % % )’
Thé hé
thir nhat M Mi(M) M [Ma(Ms)]
Khéng xu li | 19,02+1,23 | 13,8 - 16,45+0,78 | 12,5 - 18,50+1,87 | 14,3 -
kia(l)d 29,62+1,12 | 21,9 | 158,7 | 34,87£1,59 | 26,6 |212,9 | 41,49+1,59 | 31,9 | 223,1
tia y kiasd 32,50+1,19 | 24,1 | 174,6 | 39,58+2,02 | 30,2 |241,7 | 48,22+1,32 | 37,1 | 2594
ki'?d 38,78+2,10 | 28,2 |204,3 | 40,41+1,43 | 30,8 | 246,8 | 51,87+1,14 | 40,2 | 281,1
Thé hé
th hai M. M:(M:) Ma[M(M.)]
Khong xtr li | 16,45+0,78 | 12,5 - 18,50+1,87 | 14,3 - 16,54+£2,03 | 12,6 -
k}';.)d 31,50+1,16 | 24,0 | 192,0 | 36,23+2,08 | 28,3 | 192,5| 30,49+1,94 | 23,1 | 1833
tiay ki:d 34,62+1,19 | 26,4 | 211,4| 38,08+2,56 | 30,5 |207,5|31,62+2,15 | 24,7 | 196,0
ki(l)d 32,87+1,35 | 25,1 |200,7 | 40,72+2,35 | 31,1 | 211,6 | 34,45+1,98 | 26,5 | 210,3
Thé h¢
thit ba M; M;(Ma) M;[My(Ms)]
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Tac nhan Xir li chiéu xa mt 1in Xir li chiéu xa hai lan Xir li chiéu xa ba lin
av do6t bié i L. i L i L.
BV O S8 hat Sovéi| g4 hat Sovéi|  gg pat So véi
va liéu S p/C, S p/C, S p/C,
lwong 1ép/bong % (%) 1ép/bong % (%) 1ép/bong % (%)
Khong xur 1i | 18,50+1,87 | 14,3 - 116,5442,03 | 12,6 - - - -
10 21,99+1,13 | 17,0 [ 119,2 | 18,56+1,83 | 14,2 | 112,7 - - -
krad
tia y ki':-d 23,02+1,02 | 17,8 | 124,5| 21,88+1,72 | 16,7 | 132,5 - - -
20
20,45+1,41 | 15,9 | 110,8 | 25,23+1,19 | 19,3 | 152.8 - - -
krad
4. KET LUAN

Tir két qua nghién ctru nhitng bién doi di truyén ctia ciy lua sau khi xir 1i chiéu xa tia y
(nguon Co®) 1én hat kho gidng Bic Thom sb 7 véi 3 lidu luong (10 krad; 15 krad; 20
krad) dwoc 13p lai 3 1an trong 3 vu lién tiép, chung t6i dwa ra mot sé két luan sau déy:

1. Birc xa gamma d4 pha v& ciu tric nhidm sic thé & ngay giai doan phan bao dau tién
trong té bao hat ltia sau khi xt 1i, tao 1én cac sai hinh nhiém séc thé (NST), dan dén cay lua
chét dan trong sudt qua trinh sinh trudng va phat trién. Kha ning séng sot cta cdy lua giam
manh sau mdi 1an xir Ii va dat gia tri thap nhét 1a 51,5842,07 % (bang 56,57 % so véi ddi
chung) ¢ thé hé thir nhat sau 1an xur 1i thir 3 {M;[Ma(M3)]}.

2. Ti 18 hat 1ép/bong cta cay lua sau khi xtr li, & tat ca cac cong thire thi nghiém ctru
déu tang cao hon so voi d6i chung. Trong cung mot thé hé (thé hé dau) sau mdi 1an xtr li:
chi s6 ti 1& hat 1ép/bong cao nhét thu duoc & cong thicc (M;/M>(M3)] — Tia y - 20 krad) 1a
40,2 % (so véi doi chirng — 281,1%) va thap nhat 13 21,9 % (so vdi doi chitng — 158,7%) &
cong thirc M - Tiay - 10 krad.

3. Tac nhan gay dot bién, tia y (nguon Co™), dd lam giam kha ning séng sot va ting ti
1¢ hat 1ép/bong cua cay laa khong chi & ngay thé hé dau tién sau khi xtr li, ma con gay hiéu
ung manh & thé hé tha hai, thAm chi dén thé hé tht ba sau mdi 1an xu li. Cac chi sd nay
(khd néng song sét va ti 1é hat lép/béng) & cac cong thire thi nghiém ting theo chiéu ting

cua liéu lugng va s6 lan xur li.
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THE SUSCEPTIBILITY OF RICE AFTER TACKLED
CONSECUTIVE REPEATEDLY PASS THREE
GENERATIONS BY EVIDENCE
MUTAGENIC AGENT - y RAY (Co®)

Abstract: In this article, we studied on the injurious level of mutant pathogens to crop. It
is as one of characteristics aiming to evaluate the effectiveness of estimator in breeding.
Gamma radiation has broken through the structure of chromosomes at first division stage
in rice grain cell after tackling, created chromosomes aberrations that caused gradually
death during the growth and development of rice. Rate unfruitful seed/spica of rice at all
studying formulas after tackling has increased more higher than against control. The
indexes at all studying formulas (survival potential and rate unfruitful seed/spica)
increase according to the tendency of dose and tackling times.

Keywords: Rice, mutation, appearing form mutation, repeats consecutively over three
generation.



132 | TRUCGING BAI HOC THU BA HA NOI

NGHIEN CUU MQT SO VAT LIEU TU NANO
DUA TREN GRAPHENE

Nguyén Anh Tuén'®Luu Thj Hau?, Nguyén Vin Thanh
"Triecong Pai hoc Thit @6 Ha Néi
T ruong Pai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha Noi

Tém tdt: Dua trén i thuyét phiém ham mdt do, ching téi da nghién ciu cau triic hinh
hoc, céu tric dién tir va tinh chat tir ciia mot sé vdt liéu tir nano dwa trén graphene. Két
qud nghién ciru cia ching téi cho thdy nano graphene cé thé két hop véi mét s6 nguyén
tir nhie H, O, N va S dé tao thanh cdc phdn tir tir tinh. Tuy nhién, khi cac phdn tir nay két
cdp véi nhau dé tao thanh dang dimer thi hinh thanh twong tdc phan sdt tir do su phii lap
truc tzep cua cdc trang thai = glu'a cac phan tir. Hé qua la mé men tir tong céng & dang
dimer bang 0. Pé tranh sy phii ldp truec tiép giita cdc trang thdi 7 cia cdc phan tir tir tinh,
vit liéu ¢6 cdu triic banh kep véi mot phdn twe phi tir xen gitta hai phan ti tie tl’nh da du"o’c
nghién ciru. Bang phuwong phap nay, nhiéu vit liéu dira trén graphene ¢6 cdu triic sdt tir
da dwoe thiét ké. Nhitng két qua nay gép phan dinh huwéng cho viéc tong hop cdc vt liéu
tw dya trén graphene moi co tw do Ion va nhiét do trdt tu tir cao.

Tir khod: vat liéu tir &, tuong tdac trao doi, khoa hoc vt liéu tinh todn, dich chuyén dién
tich, nam cham hitu co.

1. GIOI THIEU

Trong nhitng nam gan déy, thé gii ching kién su phat trién bung nd ctia khoa hoc va
cong nghé vat ligu. Piéu d6 da dem lai nhitng budc dot pha 16n trong moi mat cua cude
song. Cac linh kién va thiét bi dién tir ngdy cang nho gon, tdc d ngay cang cao va thin
thién v6i nguoi str dung. Trong d6 phai ké dén su phat trién cua vat lidu tir. Pau tién phai
ké dén cac vat liéu tur truyén théng, do 1a cac kim loai chuyén tiép, dét hiém va cac hop
chit cua ching. Vat liéu tir truyén thong dong mot vai trd quan trong trong xa hoi ngay
nay, chiém thi phan hang chyc ti d6 la mdi nam. Tuy nhién, v&i doi hoi ngay mot cao vé
viéc rut gon kich thudc, taing mat do luu trit thong tin va tdc d6 xu li cua céc linh kién dién
tir thi trong nhidu truong hop cac vét lidu tir truyén thong khong con dap tmg duoc nira, vi
di huéng tir cia chung bién mat khi kich thudc ciia ching bi thu nho do hiéu tng siéu
thuén tur.

) Nhan bai ngay 14.8.2016; giri phan bién va duyét ding ngay 15.9.2016
Lién hé tac gia: Nguyén Anh Tuan; Email: natuan@hnmu.vn
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Dé giai quyét vin dé nay mot 16p vat lidu tr méi d dwoc tim ra va dugc goi 1a nam
cham don phan tir [1-3]. D6 1a cac phén tir bao gdm mot vai nguyén tir kim loai chuyén
tiép, dat hiém va mot s6 nguyén tir phi kim. Cac phén tr ndy c6 kich thudc chi mot vai
nano mét nhung lai c6 nhiéu tinh chét tir rit ddc biét va mé ra nhiéu trién vong madi vé ung
dung nhu luu trit thong tin & cap do phan tir, tinh toan luong tur. ..

Gan day, cac nha khoa hoc lai tim ra nhiing loai vat li¢u tir ma chung dugc tao thanh
tir cac nguyén td phi tir [4-15]. Piéu lam cho cac nha khoa hoc stng sdt ¢ dy 1a tir tinh cua
chung dugc hinh thanh hoan toan tir cac trang thai s va p cta dién tir, khong hé c6 su dong
gop cua céc trang thai d cling nhu f. Nén chung duoc goi la vat li¢u tu d°. Vat liu tu d° 1a
mot van dé nghién ctru méi ¢6 ¥ nghia quan trong ca vé phuong dién nghién ctru co ban va
ung dung. Vat li¢u tu d° dem lai sy hiéu biét vo cung mdoi me vé tir tinh cua vat liéu cung
v6i nhiing tiém nang tng dung vo cung to 16n trong linh vuc dién tir hoc spin va nhiing
ung dung trong y sinh. Trong 16p vat liéu méi nay céd nhiéu hé dugc ciu thanh hoan toan tir
cac nguyén tb phi kim nhu O, N, C va H rat than thién v&i moi truong va co thé séng.

Nhu chiing ta di biét cac bon khong chi dugc biét dén nhu 1a nguyén t6 ciia sy song
ma ngay cang co nhiéu loai vat liéu tién tién véi nhiing cAu tric va tinh nang dac biét duoc
lam tir cac bon nhu fullerence, dng nano cac bon, graphene... Dic biét 1a tir cic bon ciing
c6 thé ché tao duoc cac vat lidu tir thé hé méi [4-15]. Viéc phat hién ra cac vat liéu tir
khong chira kim loai dugc lam tir cac bon md ra mét linh vuc méi trong nghién ctru va hira
hen s& mang dén nhimg dot pha trong nhiéu linh virc khoa hoc va cong nghé [6,7]. Trong
tuong lai khong xa cac nam cham va linh kién di€én tir nhe va déo nhu nhya nhung than
thién voi moi trudng va su sdng s& tré nén quen thudc véi chiing ta.

Nghién ctru vé co ché hinh thanh mémen tir dinh x{r va trat tu tir xa trong cac vat liéu
tir dya trén cac bon 1a van dé cdt yéu dé phat trién loai vat liéu nay. T nhitng nam 2000,
vat liéu tur dua trén céc bon voi trat ty tir xa tai nhiét d6 phong da duogc phat hién [7]. Tuy
nhién, sy tOn tai cta cac vat lidu dua trén cac bon co tinh sit tir tai nhiét do phong van chi
mang tinh tinh c&, kho lap lai [7-10,12]. Hon thé nita tir 6 bio hoa cta ching thudng nho
Ms = 0,1 — 1 emu/g [7]. Cho dén nay, chi c6 mot cong bd vé vat liéu tr dua trén graphite
c6 mo men tir bdo hoa dat dén gia tri Mg = 9,3 emu/g [10]. Lam thé nao dé tao ra dugc cac
vat liéu tir dya trén cac bon véi trat tu sat tir tai nhiét do cao va co tir dd 16m van 13 mot
thach thirc 16n cho cac nha khoa hoc.

Trong bai bao nay, chung toi tp trung nghién ctru ngudn gdc tir tinh cia mot sd hé vat
lidu tir cac bon dic biét dang nano graphene nham gép phan dinh hudng cho viée thiét ké
va ché tao cac vat liéu tir thé hé mai véi tinh chat tir mong mubn.

2. PHUONG PHAP NGHIEN CUU

Céc tinh toan trong nghién ctru nay duoc thyc hién bing phin mém DMol’ [16] véi hé
ham co s& kép phan cuc. Dé xac dinh ning luong twong quan trao doi, phiém ham xap xi
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bién d6i mat do téng quat PBE da dugc sir dung [17]. Tuong tac gitra cac di¢n tur hoa tri va
dién tir cac 16p bén trong duoc tinh truc tiép chir khong st dung ham gia thé. Phuong phap
Grimme [18] d3 dugc st dung dé tinh ning luong twong tac van der Waals. Pién tich va
momen tir ciia cac nguyén tir thu duge boi viée st dung phuong phap phén tich phan bd
Mulliken [19,20]. Bé dam bao dé chinh xac cao, ban kinh nguyén tir dugc 1iy dén gid tri 6
A @6i voi tit ca cac nguyén tir. Piéu kién hoi tu ning luong trong tinh toan ty hop dé xac
dinh mat do dién tr ung vdi nang luong cuc tiéu 12 1x10°® Ha. Trong qua trinh tim ciu trac
t6i wu, didu kién hoi tu twong tmg 1a 1x107°, 1x107* and 1x107° don vi nguyén tir dbi voi
ning luong, luc tac dung va d6 dich chuyén cua cac nguyén tir.
Tham sb tuong tac trao ddi hiéu dung J cua cac vat liéu tir dya trén cac bon da dugc
tinh todn thong qua sy tdch murc gitta cc trang thai singlet va triplet [21-23]:
ZJ:AEST:Es-ET
Trong d6, Es va Er tuong (g 1a tong ning luong dién tir trong cac trang thai singlet
va triplet cua vat li¢u.
Ai lyc dién tir ctia cac phan tir phi tir duge tinh theo cong thuc:
E,=E-F
Trong d6 E va E~ tuong ung la nang lugng cua phan tir phi tu trong trang thai trung
hoa va trang thai nhan thém mdt dién tir.
Ning lugng hinh thanh stacks tir cac phan tir thanh phan duoc x4c dinh theo cong thirc:
Ef = Estack — (2Eradical + Ediamagnetic_molecule)
O day Esack, Eradical, V& Ediamagnetic molecule trong Umg 1a téng nang luong cua stack, phan
tur tir tinh, va phan tu phi tu.

3. KET QUA VA THAO LUAN

Dé 1am sang to co ché hinh thanh mé men tir va co ché tuong tac trong cac vat liéu tir
dua trén graphene, chung t6i da thiét k& va nghién ciru mot cach hé thong nhiéu cau tric
vat liéu tir nano dua trén graphene tir don gian dén phirc tap [23-28].

R, R, R,

Hinh 1. Cdu triic hinh hoc ciia mét so phan ti tie tinh dya trén nano graphene R;, R, va R;.
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il

Hinh 2. Sw phén cyc spin ciia mét sé phan tir tic tinh dya trén nano graphene R, R, va R;.

Ry

Trudce tién chung to61 da nghién ctru h¢ cac don phan tir dua trén graphene c6 cong thuc
tong quat Cens7Hanry (ki hidu 12 Ry, n =1, 2, 3...) [23-28]. Cau trtc hinh hoc cta mot sd
phan tir thuéc hé nay duoc biéu dién trén Hinh 1. Pay la cac phéan tir dang nano graphene,
mdi phan tir duoc tao thanh tir 2n+1 vong thom Cg va 2n+7 nguyén tir H nam & bién cua
phan tir. Két qua tinh toan ctia chung t6i cho thdy mdi phan tir R, c6 md men tir bang 1 ps.
M6 men tir nay duoc hinh thanh tir cac trang thai © ¢ ngudn gde tir su to hop ctia mot sb
quy dap 2p, ciia cic nguyén tir cac bon. Su phan cuc spin ctia mét s6 phan tir tir tinh dua
trén nano graphene dugc biéu dién trén Hinh 2. Viéc thay thé mot s6 nguyén tir H ctia phan
tr R, bang cac nhom chire nhu F, C1, S, CN, OH, NH,, CHs,... ciing tao ra cic phan tir hitu
co méi c6 md men tir bang 1 pg [25-28], nhu duoc minh hoa trén Hinh 3.

i g

Hinh 3. Cdu triic hinh hoc ciia mot s6 phan tir tir tinh thu dwoc khi thay thé H béi mét s6 nguyén tiv
phi tw khac: (1) Ci3Hs(CN)s, (2) Ci3HsCls, (3) C13Hs(OH)s, (4) C13H7Ss, (5) CisHs(NH))s.

S )

Hinh 4. Cdu triic hinh hoc ciia mét sé dimer [R,],, [Ra]> va [R3].
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Dé tao ra cac céu trac vat liéu tir dua trén graphene ¢c6 mo men tur 1én hon, céc cAu tric
t6 hop dua trén cac phan tir R, da duoc thiét ké va nghién ctru [23-28]. Két qua nghién ctru
ctia chung t6i cho thiy ring cac phan tir R, c6 thé két hop v6i nhau dé tao thanh trang thai
dimer R,-R,, nhu dugc biéu dién trén Hinh 4. Tuy nhién, trong trang thai ndy twong tac tir
giita cac phan tir R, 1 phan sét tir dan dén mo men tir tong cong bang 0. Nguyén nhan cua
twong tac phan sit tir 13 do sy phu lp truc tiép giira cac trang thai & cta cac phén tir R,
[23-28] nhur dugc biéu dién trén Hinh 5. Hé qua cua su pha 1ap truc tiép gifta cac trang thai
7 clia cac phan tir Ry, 1a sy lai hod manh giita cac trang thai ndy, dan dén su tach mirc ning
luong gitta cac trang thai sau khi lai hoa 14 16n va hé qua 1a lién két phan sit tir chiém wu
thé [23-28].

Dé tranh su phu l4p truc tiép gita cac trang thai m cia cac phan tir Ry, cac phan tir phi
tir dua trén nano graphene c6 cong thuc téng quéat Comi+miHamekr1y (ki ki€u 1a Dy v6i m,
k = 1-10) da duoc thiét ké xen vao giita hai phan tir R,, tao thanh cac céu tric dang banh
kep Ro/Dumi/Ryy [23-28]. Doy 13 ho cac phan tir nano graphene khong c6 tir tinh, mdi phan tir
gdém c6 2(m.k+m+k) nguyén tir C lién két v6i nhau tao m.k vong benzene bao quanh béi
2(m+k+1) nguyén tir H & bién cta phan tir. Cau tric hinh hoc ctia mot s6 phan tir Dy duoc
biéu dién trén Hinh 6.

Hinh 6. Céu triic hinh hoc ciia mot sé phdn tw phi tir dwa trén nano graphene D,.
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R/D,4R, Ry/Dy.o/Ry

Hinh 8. Su phén cyc spin trong mét s6 cau triic banh kep dwa trén nano graphene R,/D,/R,.
Cau truc banh kep Ry/D;.1¢/R, co twong tac sat tu, trong khi cau triic Ry/D;.3/Ry co twong tdac
phan sat tie. (Ma mau: mau xanh/dam la spin up, mau vang/nhat la spin down).

Mo hinh vat lidu c6 cdu trac banh kep dugc trinh bay trén Hinh 7. Két qua nghién ctru
ctia chung t6i cho thay rang rat nhiéu cu trac banh kep Rn/Di/Ry, cO twong tac sit tir giira
cac phén tir tir tinh R, [23-28]. Hé qua 12 mo men tir ciia cac cdu tric banh kep nay 13 2 pg.
Su phan cuc spin trong mot s6 cAu tric banh kep duoc biéu dién trén Hinh 8.

Tuy nhién, trong mot s6 hé cau trac banh kep Ry/Dmi/Ry, tuong tac giita cac phan tir
R, lai 12 phan sét tir din dén mo men tir tong cong bang 0 [23,26,27], nhu mo ta trén Hinh
8 cho truong hop cAu trac banh kep R4/D;.3/R4. Két qua nay doi hoéi phai l[am 16 co ché cua
tuong tac tur trong cac cAu trac banh kep Ry/Dimk/Ry dé tr do dinh hudéng cho viéc téng hop
cac h¢ vat li¢u tur dua trén graphene c6 tinh chét mong mudn, dic biét 1a hé vat lidu c6 mo
men tir [6n va tuong tac st tir manh. Ching t6i da timg budc 1am sang to diéu nay.

Trudce tién, ching t61 nghién curu cac cAu tric banh kep Ry/Dmi/R, c6 tuong tac sét tir
[26]. Trong mdi céu tric ndy, co hai dién tir khong ghép cip, hai dién tir nay chiém hai
mirc ning luong cao nhit SOMO va SOMO-1 (SOMO = Single Occupied Molecular
Orbital). Két qua nghién ctru budc diu cia chung t6i da chi ra ring khe ning lugng giira
hai quy dao SOMO va SOMO-1 cang nho thi twong tac sit tir cang manh, nhu dugc thé
hién trong Bang 1 [26]. Tuy nhién, két qua nay khong van dung dé li giai duoc cho trudng
hop tuong tac 14 phan st tir,



138 | TRUCGING BAI HOC THU BA HA NOI

Bang 1. Méi twong quan giita tham sé tiong tac trao doi (J) va khe ning heong SOMO (AEsoy0)
trong mot so cau truc banh kep [26].

J/kg (K) 232 691 210 104 1073 2275

0.092 0.087 0.028 0.027 0.011 0.009

AEsomo (V)

Bang 2. Mot 56 tham sé ddc trung cua hé vat liéu co cau triic banh kep Ry/D,,/Ry (m = 3-10):
khoang cach giita R,—R, (d), tham 5o twong tac trao doi (J), dién tich chuyén tie R, dén D,,, (An),
sy phan cyc spin trén D, (Am), di lyc dién tir cia D, (E,), nang lwong hinh thanh (Ey) [23].

m 3 4 5 6 7 8 9 10
d(A) 3.259 3.239 3.231 3.230 | 3.226 3.214 3.217 3.217

J/kp (K) -38 -35 103 232 345 507 689 832
An (e) 0.034 -0.024 | —0.094 | -0.124 | —0.181 | -0.186 | —0.185 | —0.182
Am (ug) 0.078 0.142 0.287 | 0.387 | 0.418 0.454 0.390 0.392
E, (V) -1.01 -1.51 -1.87 | -2.15 | 233 -2.43 —2.48 -2.53
Er(eV) -2.25 -2.59 296 | =320 | -3.51 -3.59 -3.67 -3.52

Tiép theo cac nghién ctru ki hon ctia chung t6i cho thay khi cac phan tir R, két hop voi
phan to Dy dé tao thanh cac cAu trac banh kep Ry/Dni/R;, thi c6 su chuyén dién tich gitra
phan tir R, va phan tir Dy [23-25,27]. Dién tir ¢6 thé chuyén tir phan tr R, sang phén tir
Dy hodc ngugc lai. Cang c6 nhiéu dién tir chuyén tir phan tir R, sang phén tir Dy thi
tuong tac sat tir trong cdu tric banh kep Ry/Dmi/R, cang manh, déng thoi sy phan cuc spin
trén phan tir phi ttr Dy cang 16n [23-25,27], nhu dugc liét ké trong Bang 2 va 3. Nguoc lai,
khi twong tac phan sit tir s& chiém wu thé khi dién tir duoc chuyén tir phan tir Dy sang
phan tir R,, [23,25,27], trong trudng hop nay su phan cyc spin trén phéan tir phi tir Dy gan
nhu bang 0 [23], nhu dugc chi ra trong Bang 3. Nhu vay su chuyén dién tich dong mot vai
trd quan trong ddi voi twong tac tir trong cc cu trac banh kep Ry/Du/Ry. Su chuyén dién
tich gitra cac phan tor R, va Dy, co thé duoc diéu chinh boi 4i lyc dién ti tuong dbi gitra
chung. Str dung cac phan tir phi tr Dy ¢6 ai luc dién tir 16n so véi cac phan tu tir tinh R,
c6 thé ting cuong sy chuyén dién tir tir phan tir tir tinh R, sang phan ttr phi tir Dy, va do
d6 c6 thé ting cudng tuong tac sit tir trong cac cau truc banh kep Ry/Dmi/Ry [23,25,27].
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Bang 3. Mot 56 tham sé dac trung cua hé vat liéu co cau triic banh kep R;-X/D;s/R-X stacks: tham
80 twong tdac trao doi (J), khodang cach giita R;-X—R;-X (d), dién tich chuyén tir R;-X dén D;s (An),
sy phdn cyc spin trén Ds (Am), di luc dién tir cua R;-X (E,), nang lwong hinh thanh (Ey) [27].

Stacks J/kg (K) d (A) An (e) Am (pp) E, (eV) E; (eV)
R;-CN/D,s/R;-CN -340 6.302 0.423 0.000 -3.09 -0.09
R;-Cl/D,s/R;-Cl 129 6.382 —-0.007 0.390 -2.26 -2.05
R;-OH/D»s/R;-OH 248 6.454 -0.244 0.397 —-1.54 -2.00
R,/D,s/R; 277 6.375 —-0.194 0.389 -1.43 -1.70
R;-S/Dys/R;-S 603 6.359 -0.277 0.420 -1.33 -2.00
R;-NH,/D,s/R;-NH, 654 6,389 -0.411 0.490 -1.13 -2.24

Bang 4. Ai lye dién tir ciia hé phan tie phi ti D, (m, k = 2—10) tinh theo don vi eV.

Dok 2 3 4 5 6 7 8 9 10
2 -0.32 | —-1.01 —-1.51 -1.88 | —2.15 | —233 | —2.43 | —2.49 | —2.53
3 —-1.51 -1.90 | —2.19 | —2.40 | —2.51 | —2.58 | —2.62 | —2.64
4 —2.20 [ —2.54 | 255 | 2,62 | —2.66 | —2.75 —2.82
5 -2.56 | —2.63 | —-2.67 | 279 | —2.85 —2.88
6 —-2.70 | —2.80 | —2.86 [ —2.89 | —2.95
7 -2.81 | 287 | 297 | —3.02

-3.12 | -3.03 —3.04
9 -3.05 -3.10
10 —3.16

bé dinh hudng 16 hon cho viéc téng hop céc cAu tric banh kep Ry/Dmi/R;, €6 tinh chét

tr mong muodn, ching t61 da nghién ctru mot cach hé thong ai lyc dién tir cia cac phan tir

phi tir Dy va phan tir tir tinh R,. Két qua nghién ctru cta chung toi chi ra rang 4i luc dién

tur ciia cac phan tir Dy, va R, tang theo cac chi sb n, m va k, nhu dugc liét ké trong Bang 4.

biéu nay c6 nghia 1a ai lyc dién tir cia cdc phan tor Dy va R, ting theo kich thudc cua

chung, cu thé phén tir Do, c6 4i luc dién tir bang -0.32 eV va ting dén gi tri -3.16 eV véi

Dig 10. Két qua nay cho phép du doan rang tuwong tac sit tir trong cac cdu triic banh kep

Ry/Dpmi/R, & ting theo kich thudc cua phan tir phi tir Dy Dé khang dinh diéu nay ching

t61 da tinh toan hing s twong tac trao d6i (J) trong cac ciu trac banh kep Ry/Dmi/Ry. Két
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qua dung nhu dugc mong doi, J >0 ddi voi cac banh kep c6 phan tir Dy 16n va J tang theo
kich thudc ctia phan tir Dy [23,25], nhu dugc minh hoa trong Bang 2. Mot sb céu trac
banh kep c6 hing sb twong tac trao d6i J/kz ~ 1000 K di dugc chang t6i cong bd [23].
Nguoc lai, viéc giam kich thudc cua phan tor Dy hodc tang kich thudc cua phan tir R, co
thé dan dén viéc chuyén tir trong tac sit tir sang twong tic phan sit tir trong cic ciu tric
banh kep [23].

2

(@)

CAu hinh AFM cua R,/D, /R,

N
N

Enomo of R"j‘f E'*‘i"ﬁfmk Eyomo of R,
(®)

i

C4u hinh FM cua R,/D, /R,

Hinh 9. Gian do mé td co ché twong tac sdt tir (FM) va phan sdt tir (AFM) trong cdc vit liéu cé cau
truc banh kep dwa trén graphene R /Dmk/R (a) Cau hinh AFM két qua tir sw lai hod giita R,
HOMO va D>,, HOMO, (b) Cau hinh FM két qua tir si lai hod gitta R, HOMO and the D, LUMO.

Bén canh vi¢c thay ddi 4i lyc dién tir cua thong qua kich thudce cua cac phan tir R, va
Dy, ching t6i cling da lam bién d6i 4 luc dién tr cua cac phan tir R, va Dy béng viéc
thay thé cac nhom phdi tir ¢6 i lyc dién tir khac nhau cho mot sé nguyén tir H & bién cia
cac phan tir R, va Dy. Cach tiép can nay c6 wu diém 1a khong 1am thay ddi nhiéu dén kich
thude cua ciu trac banh kep nhung van c6 thé didu khién dugc tinh chét tir ciing nhu twong
tac trao d6i trong cac cdu triic banh kep [24,27]. Viéc thay thé mot s6 nguyén tir H & bién
cua phan tir Dy boi cac nhom phéi tr ¢o ai lyc dién tir 16n hon, vi du nhu CN va Cl, cho
c6 thé 1am ting cudng twong tac sit tir trong cac cdu truc banh kep. Tuong tac sét tir cling
duogc ting cuong khi thay thé mot sd nguyén tir H & bién cua phan tir R, boi cac nhém phdi
tr ¢6 ai luc dién tor nhod hon, vi du nhu NH; va S; [27], nhu dugc minh hoa trong Bang 3.
Nguoc lai, twong tac phan st tur trong cac cAu tric banh kep Ry/Dmi/Ry s€ dugce tang cuong
khi thay thé mot sé nguyén tr H ctia phan tir R, boi cac nhom phdi tir ¢o ai luc dién tir 16n
hon, hodc thay thé mot sb nguyén tir H cta phan tr Dy boi cic nhom phéi tir c6 ai luc
dién tir nho hon.
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Céc két qua nghién ctru trén ddy da chi ra dugc cic twong quan tir-cdu tric, twong
quan giira su chuyén dién tich va tuong tac trao d6i, hiéu tmg kich thudc, vai tro cta phdi
tr cling nhu vai trd cua bién ddi voi tinh chit tir cuia mot sé hé vat liéu tir dua trén
graphene. Nhitng méi turong quan nay di gop phan dinh hudng cho viée tong hop va diéu
khién tinh chit tir ciia vat liéu tir dua trén graphene. Tuy nhién, dé 1am sang t6 co ché cua
twong tac trao doi trong vat lidu tir dua trén graphene, can tién hanh nhiing nghién ctru sau
hon vé ciu tric dién tu cling nhu ban chét cua tuong tac dé chi ra dugc diéu kién nao thi
hinh thanh twong tac sat tir, diéu kién nao thi hinh thanh tuong tac phan sit tur.

900
800
700
600 ; . :
Z 500 Hinh 10. M6 ta moi lién hé giira hang so tuwong
T Agh tac trao doi (J) va tham so tiéu chuan sat tir
i 300 (AE) cua hé vdt liéu co cau tric banh kep
200 R/Dy/Ry (k= 3-10) [23]. Khi AE > 0 vt liéu
100 c6 cau tric FM véi J > 0, nguoc lai khi AE < 0
0 vat lieu co céu triic AFM véi J < 0.
100 '
-0.1 0 0.1 02

AE (eV)

Pé thuc hién duoc diéu nay chung t61 da tién hanh nghién ctru sau cAu tric dién tir cua
mot sb hé vat lidu tir dua trén graphene, trong d6 c6 h¢ co cAu tric banh kep Ro/Dy/Ry (k =
3-10) [23]. Ching t6i dd kham pha ra rang trong cac hé vt lidu tir dua trén graphene c6
cdu trac banh kep Ry/Dmi/Ry ¢6 sur canh tranh giita twong tic sat tir va tuong tac phan sat
ttr. Tuong tac sit tir c6 ngudn gdc tir sy lai hod giita quy dao phan tir cao nhat bj chiém cua
phan tr tir tinh R, (HOMO, Highest Occupied Molecular Orbital) voi quy dao phan tir thap
nhat khong bi chiém cua phéan tir phi tir Dy (LUMO, Lowest Unoccupied Molecular
Orbital), nhur duge mo ta trén Hinh 9 [23,27]. Con twong tac phan sit tir c6 ngudn gc tir
su lai hod gitra trang thai HOMO cua phan ttr tir tinh R,, v6i trang thai HOMO cua phan tu
phi tir Dy [23,27]. Vi vdy, cuong d6 cia cac twong tac sit tir va phan st tir phu thudc
tuong g vao muc do lai hoa gitra trang thai HOMO cua phan tor R, véi cac trang thai
LUMO va HOMO cua phan tir Dy,. Mtrc d6 lai hoa gitia trang thai HOMO cua phan to R,
vo1 cac trang thai LUMO va HOMO cua phéan tr Dy phu thudc vao hinh dang quy dao va
ning luong twong dbi gitra ching. Két qua nghién ctru cta chung toi ciing cho thay rang
cac trang thai HOMO va LUMO cua cac phan ti R, va Dy déu 1a céc trang thai n. Do do,
mic d6 lai hoa chu yéu phu thudc vao ning luong twong ddi giita cc trang thai ndy, su
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khéc biét nang lugng cang nho thi muc d¢ lai hod cang manh. Cu thé 1a khi su khac biét
nang lugng gitra trang that HOMO cua phan tir R, v6i trang thai LUMO cuta phan to Dy
(Erm) nho hon sy khac biét nang luong gitra trang thai HOMO cutia phan tir R, v6i trang
thai HOMO ctia phan tr Dy (Eapm) thi s€ dan dén trang thai St tir trong cac cAu tric banh
kep. Nguoc lai, khi Epy > Eapy thi sé dan dén trang thai phan st tir. N6i mot cach khac
tiéu chuén sit tir cho hé vat liéu tur dya trén graphene c6 cAu tric banh kep 1a AE = Eppm —
Epyv > 0[23,27], nhu dugc minh hoa trén Hinh 10.

4. KET LUAN

Nhimng két qua nghién ctru ciia ching t6i da 1am sang to co ché twong tac trao doi
trong mot sb hé vat liéu tir nano dya trén graphene. Ti€u chuén sét tir cho hé vt liéu tir dua
trén graphene co céu trac banh kep dd duoc xac dinh. Cac mdi twong quan giita ciu trac
dién tir, cAu tric hinh hoc véi tinh chat tir da duoc lam rd. Hiéu ung kich thuoc, vai tro cua
phéi tir d6i véi tinh chét tir ciing dd duoc 1am sang t6. Nhiu vat liéu tir dwa trén graphene
c6 cdu trac banh kep véi twong tac sat tir manh da duoc thiét ké. Nhimng két qua nay gop
phﬁn dinh hudng cho viéc téng hop céac vat li€u tir méi dya trén graphene voi tinh chét tir
mong mudn.
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STUDY ON NANO GRAPHENE-BASED MAGNETIC MATERIALS

Abstract: Basing on density-functional theory, several carbon-based magnetic materials
have been investigated. Our calculated results showed that nano graphene can combine
with atoms such as H, O, N and S to form magnetic molecules. However, in the dimeric
form, magnetic coupling between radicals is anti-ferromagnetic due to the direct overlap
between their 7 states resulting in the net magnetic moment becoming 0. To avoid the
direct overlap between 7 states of radicals, a diamagnetic molecule has been inserted
between two radicals to form sandwich structure. By this approach, a lot of ferromagnetic
carbon-based materials have been designed. These results give some hints for designing
new carbon-based magnetic materials with high magnetic moment and high ordering
temperature.

Keywords: d’ magnetic materials, exchange coupling, computational materials design,
charge tranfers, organic magnets.
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QUINTIC B-SPLINE COLLOCATION METHOD FOR NUMERICAL
SOLUTION OF THE GENERALIZED BENJAMIN-BONA-MAHONY-
BURGERS EQUATION

Nguyen Van Tuanl(l), Nguyen Duc Thuyet’
"Hanoi Metropolitan University
*Vinh Phuc Vocational College

Abstract: In this paper, numerical solutions of the Generalized Benjamin-Bona-Mahony-
Burgers (GBBMB) equation are obtained by collocation of quintic B-splines-based
method. Applying the Von-Neumann stability analysis, the proposed method is shown to
be unconditionally stable. The numerical result shows that the present method is a
successful numerical technique for solving the GBBMB equation.

Keywords: GBBMB equation; quintic B-spline; collocation method; finite difference.

1. INTRODUCTION
In this paper we consider the solution of the GBBMB equation:
u, — u,,, +au, + Bu’u, +yu, =0, (1)

x € [a,b],t € [0,T]
with the initial condition:

u(x,0) = f(x), x € [a,b] (2)
and the boundary condition:

(u[a,t) = a,,u(b,t) = a,

u (at) =u(at)=0 3)

lu_ (9 = u.(b.9 =0,

where «, B, @,, o, are constants, & > 0, f = 1is an integer.

GBBMB equations play a dominant role in many branches of science and engineering.
In the past several years, many different methods have been used to solution of the
GBBMB equation and some their cases, see [1, 3, 5].

The paper is used quintic B-spline collocation method for equation (1).

) Nhan bai ngay 15.7.2016; giri phan bién va duyét ding ngay 15.9.2016
Lién hé tac gia: Nguyén Vin Tuan; Email: nvtuan@daihocthudo.edu.vn
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2. QUINTIC B — SPLINE COLLOCATION METHOD

The interval [a, b] is partitioned in to a mesh of uniform lengthh = x,., — x; by the

i = 0, N such that:
a=x; <X, <
Our numerical study for GBBMB equation using the collocation method with quintic
B-spline is to find an approximate solution U(x, t) to exact solution u(x,t) in the form
U(x,t) = X5 6, (1)B, (%)
B, (x) are the quintic B-spline ba51s functions at knots, given by [4].

knots x,,
v Xy, Xy =bh

4

[ (x—x,_3)% X_<X<xX_,
(x—x,-3)" — 6(x —%,-2)", X EX =Xy
TR

(x—x;3)" —6(x —x,.3)% + 15(x — x;,_4)°, X,
(3':_ x:-a} _5(3‘_3{:-2) +15(x_ xt-!.} -
B, (x) =i_4 _ED(KT %)% Sx < x,
h> (x—x_5)° —6(x—x_,)° +15(x—x,_,)° —20(x—x,)° +
+15(x— %,49)% Xy XX,
)P —6(x—x_,)°" +15(x—x,_,)% — Zﬂ(x—x[)5+

+15(x —x,44)° —6(x— %) %, S x <%,
NCN,_UX X,

[.‘Z — X3

Lo,

The value of B, (x) and its derivatives may be tabulated as in Table 1.
U, = 8,_, + 268, , + 665, + 265, +5,.,

5
l[..:l-jl = E(_at_z - 1061_1 + lﬂﬁ:_:i ".'5:_:2)

20
= —(6,_;+26,_, — 65+ 28, +6,,,).

U, =
i h:( i—
Table 1. B,,B',, and B" at the node points
X -3 e | % Ei+1 K4z Xi+3

B, (x) 0 1 26 66 26 1 0
B (x) 0 > 50 0 _ 20 _3 0

h h h h

20 40 120 40 20
B", (x) 0 — — -— — — 0
) h* h< h* h* h<

Using the finite difference method, from the equation (1), we have:
u—ug)™ —(u—ug)®  uiltul o u)™ () ()" 4 (y)”
AT +a 5 + P +y 3 =0

)
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The nolinear term (u®w,)®** in Eq. (5) can be approximated by using the following
formulas which obtainted by applying the Taylor expansion
(uPu ) = (u?)™u?*! + 20" uu™*?! — 2(u?)

So Eq. (5) can be rewritten as
At ) .
(ll _ um)nﬂ + E[aunx;l + B(u‘.)nuxnﬂ + 2Bunu;:1un11 + Yu;ﬂ]

= (1) o B ], "
Using the value given in Table 1, Eq. (6) can be calculated at the knots x,,i = 0, N so
that at x = x,, Eq. (6) reduces to
ro87 4 5825t +vo8 ™ 4 pg8T* 4,62
=r') 8%, +', 8%, +V 8 ++p' .8 +q,8,

(7)
Where:
rg = 2h% 4 20aAt — ShBAtLY, + 10hBAtLy, Ly, — ShyAt— 40;
sg = 2(26h* + 20aAt — 25hBAtLY, + 130hBAtLy, Ly, — 25hyAt — 40);
vy = 2(66h* — 60aAt + 330hBAtL,, Ly, + 120);
Py = 2(26h% + 20aAt + 25hBAtLY, + 130hBAtLy, Ly, + 25hyAt— 40);
Qe = 2h? + 20aAt + ShBAtL], + 10hBAtL,,L,, + ShyAt — 40;
r', = 2h® — 20aAt — ShBAtLZ, + ShyAt— 40;
s’y = 2(26h% — 20aAt — 25hPBAtLE, + 25hyAt — 40);
v/, = 2(66h” + 60aAt + 120);
p's = 2(26h* — 20aAt + 25hBALL], — 25hyAt — 40);
q's = 2h* — 20aAt + ShBAtL:; — ShyAt— 40;
Ly, =6_, +268_, + 668, + 265, + 5,
Ly, =&8_, + 268, + 665, + 265, + &;.
Atx=x,i =1,NEq. (7)
becames
r, 6% 45,60 +v 67 + p, 6 +q 6% =060, +5' 60, +v 6P+ 4+ p' 6, +
Q8. (8)

Where:

r, = 2h? + 20aAt — 5hBAtLY, + 10hBAtL,L,, — ShyAt— 40;

s, = 2(26h? + 20aAt — 25hBAtLY, + 130hBAtL,L,, — 25hyAt — 40);
v, = 2(66h* — 60aAt+ 330hBALL, L, + 120);

= 2(26h” + 20aAt + 25hBALLY, + 130hBALL,, L, + 25hyAt — 40);
q; = 2h? + 20aAt + ShBAtLY, + 10hBAtL,, L, + ShyAt — 40;

r', = 2h* — 20aAt — ShBAtLZ, + ShyAt— 40;

s'. = 2(26h” — 20aAt — 25hPAtLY, + 25hyAt — 40);

o
I
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v/, = 2(66h* + 60aAt + 120);

p’, = 2(26h® — 20aAt + 25hBAtLE, — 25hyAt — 40);

q', = 2h* — 20aAt + ShBALL?, — ShyAt— 40;

L, =8_,+268_, + 665, + 265, + &,

L.=6_, +265;, + 665, + 265, +5;.

The system (8) consists
(8_2.8 4, s Bys1, Bys2) T

To get a solution to this system, we need four additional constraints. These constraints
are obtained from the boundary conditions (3) and can be used to eliminate from the
system (8). Then, we get the matrix system equation:

A(87)8" ! = B(8%)8" + 1, 9)
where the matrix A(8%), B(8%) are penta-diagonal (N + 1) X (N + 1) matrices and r is
the N + 1 dimensional colum vector. The algorithm is then used to solve the system (8).
We apply first the intial condition:

of N+ 1 -equations in the N+5 knowns

MN+2
U(x,0) = Z 67 B; (x),

(10)
then we need that the approximately solution is satisfied folowing conditions:
( U(x,,0) = f(x,)
U.(x,,0) =U_(a,0) =0
) U,(xy,0) = U,(b,0) =0 (1

U, (x5.0)=U,(a0)=0
U, (x%y,0)=U_(b0)=0
. i=01,..,N

Eliminating &2 ,, 62,, 8% ., and &y, from the system (11), we get: A8° =r,

where A is the penta-diagonal matrix given by:

54 60 6 0 O 0 0

00505

4 2 4

1 26 66 206 1 0 0

A=

0 0 1 26 66 26 1

0 o o g 105 135 101
4 2 4

0 0 0 O 6 60 54

and 8° = (83,82, .., 8%)7,r = (£(3x), £y, o, F(xy)) ™
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3. STABILITY ANALYSIS

To apply the Von-Neumann stability for the system (7), we must first linearize this
system.

We have:

57 = P exp(ifjh), i = V-1, (12)

1
where B is the mode number and h is the element size.

Being applicable to only linear schemes the nonlinear term U®U, is linearized by
taking U as a locallyconstant value k. The linearized form of proposed scheme is given as

Pl‘s?—‘:l + F’za:ljil + paﬁfﬂ + 9451“:11 T Psa?::l = PI1'E:1—2 + pizﬁr—l + F'Faa:' +

T PFA‘S?ﬂ T P’sﬁf’u (13)
Where:
20 10aAt  5(k+ y)At

A T
b, = 26 £+ Zﬂ(:ﬁt_ 25(k + y)At

= h- h- 2h

120 60aAt
P; =66+ hZ K2
40 20aAt 25(k 4+ Y)At

Ps =263t T
D=1 20 10aAt 5(k+ y)At

s hz = hZ 2h

, 20 10aAt S(k+y)At
R T

) 40 20adt  25(k+y)At
P2=26— "2 T om

, 120 60aAt
p; =66+ T

) 40 20aAt 25(k+y)At
Pe=26"92" " " on
b =1 20 10adt 5(k+ V}&t.

h? h? 2h
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Substitretion of &7 = exp(ijh)&" into Eq. (13) leads to:
§[p, exp(-2iBh) + p, exp(—iBh) + p; + p, exp(iBh) + p; exp(2iBh)] =

p'; exp(—2iBh) + +p', exp(—iBh) + p'; + p', exp(iBh) + p'; exp(2iBh). (14)
Simplifying Eq. (14), we get
X, —iY
Tx e
Where
« - _}(1 20 1ﬂmﬁt) , ?(_}6 40 20aAt g 120, 60ant
v=2(1- o204 2(26 5 - S Jcoso + 66+ S+ =
. _ (1 20 lﬂuﬁt) , z(za 40 znam) + e 120 60ant
X, = 2 T T cos2¢ 2 z cosdg + : o

_ 5(k+vy)at N S0(k+ y)At
= h sin2¢ + h
It is clear that X, = X; = 0.

sind, ay>0,¢=fFh

Therefore, the linearized numerical scheme for the GBBMB equation is
unconditionally stable.

4. NUMERICAL EXAMPLE

We now obtain the numerical solution of the GBBMB equation for a problem. To
show the efficiency of the present method for our problem in comparison with the exact
solution, we report L_. and L, using formula

L. = max, |U(x,t) — u(x,t)],

L, = (h ZIU(x:,t) — u(xi,t]I:) .

where U is numerical solution and u denotes exact solution.

ST

Example. Consider the GBBMB equation with y = 3, @ = B = 0. The exact of Eq. (1)
is given in [7]

u(x,t) = Asech(k(x — x, — ct))

ga’ . . . .
where c = % and k = 1. A, ¢ represent the amplitude and veloeity of a single solitary
wave initially centered at ;.

We choose the following parameters

a=0;b=80; A=0,25 h=0,05 At=0,2;x, =30, T =5.
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Fig.1. The Physical Behaviour of Numerical Solutions of Example at Different Time Levels

0<t<5

Table 2. Erros at different time levels

Errors t=1 t=2 t=3 t=4 t=5
| 0.0054252098 0.0109452151 | 0.0165516810 | 0.0223096252 | 0.0337610187
L, 0.008207923949 | 0.01642287375 | 0.02463674556 | 0.0328621363 | 0.06382919069
5. CONCLUSIONS

A numerical method based on collocation of quintic B-spline had been described in

the previous section for solving GBBMB equation. A finite difference scheme had been

used for discretizing time derivatives and quintic B-spline for interpolating the solution at

is capable time level. From the test problem, the obtained resulft show that the present

method is capable for solving GBBMB equation.
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PHUONG PHAP COLLOCATION VOI CO SO B-SPLINE BAC 5
GIAI PHUONG TRiNH GENERALIZED BENJAMIN-BONA-
MAHONY-BURGERS

Tom tdt: Trong bai bdo nay ching ta sir dung phwong phdp collocation véi co s¢ B —
spline bdc 5 gidi xdp xi phirong trinh generalized Benjamin — Bona — mahony — Burgers.
Sir dung phwong phdp Von — Neumann hé phwong trinh sai phdn én dinh vé diéu kién.
Két qua s6 chimg t6 phwong phdp dwea ra hitu hiéu dé giai phirong trinh trén.

Twe khoa: Phuong trinh GBBMB, spline bdc 5, phuong phap collocation, phuwong phap sai
phan hitu han.
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MANG QUAN HE KHOANG THOI GIAN KHA NANG
VA UNG DUNG VAO VAN DE CHAN DOAN

Ha Ping Cao Tung’
Truong Dai hoc Thu do Ha Noi

Tém tdt: Xir li théng tin c6 yéu té thoi gian dwoc iing dung trong nhiéu linh vuec ciia Tri
tué nhan tgo. Trong cac linh viec do, chan dodn dia trén mé hinh thoi gian dong mot vai
tro quan trong va dwoc nhiéu nha nghién cieu quan tam ([2], [4], [7], [10]).

Thay vi cdch tiép cdn xdc sudt dwege trinh bdy trong [7], bdi bdo nay trinh bay cdch tiép
cdn diea trén li thuyét kha nang xir If quan hé trén cdc khoang thoi gian khéng chdc chdn
dwoe gidi thiéu trong [8], [9] va vmg dung vao vin dé chan dodn thong qua khdi niém
mang quan hé khodng thoi gian kha nang.

Keywords: Temporal Diagnostics, Temporal Scenario, Temporal Relations, Uncertainty,
Possibility.

1. GIOI THIEU

Chéan doéan 13 mot trong nhitng linh vuc g dung quan trong cua Tri tu¢ nhan tao. Mot
trong nhitng phuong phap chan doan quan trong trong y té thue hanh 1a 1ap luin véi dir liéu
hudng thoi gian (time-oriented) [5].

Nhiéu quyét dinh y t& (nhu chan doan 1am sang va lap ké hoach diéu tri) dua trén
thong tin thu dugc tir qua trinh theo ddi dién bién 1am sang, trong d6 thoi gian déng vai tro
quan trong. Thong tin thdi gian vé sy xuét hién cua céc triéu ching ciing dong vai trd quan
trong dé chan doan chinh xac va duoc sir dung trong mot s6 hé chuyén gia chan doan y té
[2] [10].

Trong [7], cac tac gia di sir dung mang quan hé khoang thoi gian xac suat (PrTI hay
Probabilistic Temporal Interval Network) dé biéu thi mot tinh hudng chan doan y té. Mang
PrTI 1a mot do thi, trong do, mdi dinh biéu thi mét tridu chung, mdi canh biéu thi mot quan
hé thoi gian khong chic chin gitra hai triéu chimg bang mot phan bd xéac suét trén tap Q
cac quan h¢ co ban Allen.

" Nhan bai ngay 14.8.2016; guri phan bién va duyét dang ngay 15.9.2016
Lién h¢ tac gia: Ha Bang Cao Tung; Email: hdctung@daihocthudo.edu.vn
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Trong bai bdo nay, chung toi dé xuat mot khai niém tuong tu véi mang PrTL Do 1a
mang PoTI (Possibilistic Temporal Interval Network). Piém khac biét so vi mang PrTI 1a
& chd ching ta sir dung mé hinh kha ning thay cho mé hinh xé4c suat dé biéu thi cac mdi
quan hé thoi gian. Viée sir dung mé hinh kha ning trong chan doan xuét phat tir yéu t6 chu
quan cua cac thong tin vé céac triéu ching do bénh nhan cung cdp va yéu té kinh nghiém
(cling mang tinh cht quan) cta cac chuyén gia y té trong chan doan.

2. MOT SO KHAI NIEM

Trong phan nay, chung t6i trinh bay céc ki hiéu dugc sir dung trong bai bao nay, biéu
dién quan hé khong chic chén gifta cac diém thoi gian, quan hé khong chic chin gitra cac
khoang thoi gian, va khai niém vé khoang cach giira hai quan hé.

Ta biéu thi diém thoi gian bang cac chir cai nho nho a, b, va khoang thoi gian bang cac
chir cai 16n A, B. Chiing ta biéu thi mdi quan hé gitra hai diém thoi gian bang chit ci r véi
chi s6 dudi 1a cac diém thoi gian thanh phan. Véi khoang thoi gian, ta st dung ki hiéu
tuong tu nhung vdi chit céi lon R.

Giita cac diém thoi gian, c6 ba quan hé co ban 1a: "trugc" (<), "dong thoi" (=), va
"sau" (>). Gilta cac khoang thoi gian, c6 muoi ba quan h¢ co ban dugc goi la cac quan h¢
Allen [1]. Ta ki hi¢u tap cac quan hé co ban nay 1a Q = {p, m, o, s, d, f, e, P, M, O, S, D,
F}. Chung ta s& dé cap dén mdi phan tir cia tap hop nay 1a peQ.

A. Quan hé thoi gian khong chic chin

Pinh nghia 1. (Quan hé diém thoi gian khong chic chan). Mot quan hé khong chic
chdn typ gitta hai diém thoi gian a va b 1la m{t vecto kha nang dugc chuidn hod
I, = (ﬂ;b,ﬂ';b,ﬂ';b), trong d6 7, (twong Gmg 7, va ) 1a kha ning a < b (tvong Ung
a=bvaa>D).

Thuat ngit "chuan hoa" trong dinh nghia dugc iy tir Iy thuyét kha ning dwoc hiéu l1a

>

max(ﬂ;b ST s T ) =1. boi khi, ta cling sir dung ki hiéu r,s thay cho II ;.

Pinh nghia 2. (Quan hé khoang thoi gian khong chic chin). Cho A va B 14 hai
khoang thoi gian. Mot quan hé khong chic chin Rap gitta A va B dugc biéu dién boi mot
phan bd kha ning trén tdp muoi ba cac quan hé thoi gian co ban cua Allen Q ={p, m, o, s,
d, f, e, P,M, O, S, D, F}. Phan bd nay duoc ki hiéu bang véc to Rag= Vag= (7, ™, n°, 7%,

n, wf, 76, nf, o™, 70, 78, 7P, nh), trong d6 n° (peQ) 1a gia tri kha ning ciia quan hé A(p)B.

Hién nhién phan bd kha ning phai thoa mén tinh chat chuan ho, nghia 13,

d f e P M_O_S D_F
max(n’, 7,7, nt LT, L, )=1 (D
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Ki hiéu Vs duoc sir dung dé chi biéu dién véc to ciia quan hé khoang thoi gian khong
chic chan. Quan h¢ khoang thoi gian khong chéc chin nhi phan 1a truong hop dic biét cia
quan hé khoang thoi gian khong chic chan, trong d6 cac thanh phan cta véc to Vap chi gia
tri 0 hodc 1. Hién nhién, dé thoa diéu kién chuén ho4 thi phai ¢o it nhét peQ sao cho n°=1.

Quan hé dugc biéu dién boi véc to c6 mot thanh phan duy nhat bang 1, cac thanh phan
khac bing 0 dugc goi 13 quan hé hoan toan chic chin va duoc ki hiéu 1a TCR (Totally
Certain Relation). Quan hé duogc biéu dién boi véc to ¢b tat ca cac thanh phan bang 1 dugc
goi 1a quan hé hoan toan khong chic chin va duoc ki hiéu 1a TUR (Totally Uncertain
Relation).

Cach biéu dién quan hé khoang thoi gian khong chéc chin bang véc to nhu trong dinh
nghia 2 pht hop véi quan niém truc gidc trong méi lién hé voi dai sé khoang cua Allen.
Tuy nhién, trong viéc dinh nghia cac phép toan, biéu dién nay gip nhiéu khé khan. Chung
ta s& st dung cach biéu dién bing ma tran cac quan hé khong chic chan gitta cac dau mut
ctia cac khoang thanh phén [6].

Pinh nghia 3. (Biéu dién ma tran ciia quan hé khong chic chin giita hai khoang thoi
gian). Cho A=[a,, a,] va B=[by, b,] 1a hai khoang thoi gian. Mot quan hé khong chic chin
gitta A va B duoc biéu dién bai ma tran 2x2

r r

_ _ ab, arb, _
RAB - MAB - -
Vazbl razb2

< = > < = >
_|:(7Z' VA )’,” (ﬂ' WU T )rlz:l

< = > < = >
(7[ LT LT )r2I (7r LT ),

Trong d6, mdi thanh phan cta ma tran 1a mot quan hé khong chic chin giita cac dau
mut cia cic khoang thanh phan A va B, nghia 13, theo dinh nghia 1, chung phai thoa cac
rang budc chuan hoa sau day:

max(;rfl,ﬁfl,ﬁfl)zl
max(ﬂg,ﬂ;,ﬂ;)z 1 (2)
max(;r;,ﬂzzl,ﬂ;)zl
max(;z;,;r;,ﬂ;z): 1

Mat khac, vi a;<a; va b;<b,, nén céc gia tri kha nang trong cong thirc trén con phai
thoa man cac rang budc sau:

Ty ST T ST, Ty STy, 7y STy,
Ty ST, T ST, Ty ST, 7, ST, 3)
T\ STy T STy, Ty STy, Moy ST,

= > > = > > >
TN ST T STy Moy STy, Ty ST
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Giita hai cach biéu dién quan hé khoang thoi gian khong chic chin bang véc to va
bﬁng ma tran, c6 mot phép bién doi bao toan cac quan h¢ co ban nhu da dugc gioi thiéu
trong [9].

Ménh @& 1. Néu M,z 1a mot biéu dién ma trén ciia mot quan hé khoang thoi gian
khong chic chin (thoa cac rang budc (2) va (3)) thi cac cong thirc dudi day 1a mot biéu
dién véc to (thoa diéu kién (1)).

x’ =1y " =n,
" =1, " =,

'’ =m1n(7z“,7r21,7r2<2) 7T 1’1’111’1(7[11,7T12,7Z22) )
= mm(;r”, 7z2<2) 7= m1n(7z“,7r22

7! = mln(ﬂfl, 7z2<2) 7’ = mm(;rj,;rj2

' = min(ﬂl> L 7r2:2) "= min(;rf1 , 7r2:2)

7t = min(;rfl, 7z2:2)
Ménh d@é 2. Néu V3 1a mot biéu dién véc to ciia mot quan hé khoang thoi gian khong
chéc chan (thoa (1)) thi cac cong thirc dudi ddy 1a mot biéu dién ma tran (thoa (2) va (3)).

g = max(rt",nm,n“,nn,nr]

My = max[.‘r“.:re,ﬂs} (5)

g, = max(nd, nf, n?,n™,nO)

-

n = max(®, v, n®,n?, wd, nf, 1, 10, 1S, n2,nF )

n, =1 (6)
My, =7
M3y = TP
mpp =T (7)

3, = max(n®, 7, nd, nf,n?, 1P, 1M, 10, 15, n@,nF)
3, = max(n®,n™,n°,n%,né)
5, = max(nf, ne, nF) (8)
:1?3 = max(n®,m™, 7%, n%,n?)
Céac phép bién doi tir ma tran sang véc to va tir véc to sang ma tran lan luot duoc ki

hi¢u va TV va TV,
B. Khoéng cach giira hai quan hé thoi gian khong chic chin

Khoang cach (metric) trén tap X 1a mot ham s6 d: X x X — R (trong d6 R 1a tap sb
thuc) sao cho véi moi phén tor x, y, z thuoc X, ham nay thod man cac diéu kién sau (cac
diéu kién nay con duogc goi 1a tién dé khoang cach):

1. dix,y)>0
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2. d(x,y)=0néuvachinbux=y

3. dx,y)=d@, x)
4. d(x,z)<d(x,y)+d@y,z)

Trong [7], cac tac gia da dinh nghia khoang cach gitra hai quan h¢ thoi gian trong mo
hinh xé4c suit 1a khoang cach sd hoc gitta hai diém can bang cua timg quan hé, trong d6
diém can bang ctia mdi quan hé dugc tinh bang cong thic:

BAL(R,s) = Z 3 s
i=0

Trong d6, ¢ (i=0,...,12) lan luogt 1a x4c suét ciia cac quan hé co ban Allen giita A va
B theo thir tu po=p, pi=m, p,=0, p3=F, ps=D, ps=S, ps=e, p7=s, ps=d, po=f, pi10=0, p11=M

p12=P. Pinh nghia khoang cach nhu trong cong thic trén ¢ hai nhugc diém.

Thir nht, vi c6 mot hé sé bang 0 nén hai quan hé thoi gian trong ing voi hai phan b
xéac sut khac nhau c6 thé co cung mot diém can bang. Chang han, hai quan hé thoi gian
xéac sudt dudi day c6 phan bd xac suat hoan toan khac nhau nhung lai c6 cung diém can
bang 1a 0.25. Vi vay, khoang cach giira chiing bang 0. Thi du nay chimg t6 cong thirc da
néu vi pham tién dé thir hai vé khoang céch.

R, = (22 3 02,00 .0, .;.i u]
“ 7 \3465'2" 6 100 14 18
31 1 1 .'l 1

1

Thir hai, khong c6 co so xac dang dé sip xép cac quan hé co ban cua Allen theo thir ti
nay hay theo mot thtr tuy khac. Trong khi d6, cic nhén tir trong cong thirc ¢6 hé sd nhan
khac nhau dan dén gia tri cua diém can bang duoc tinh phu thudc vao tht tw mang tinh ap
dat cua cac quan hé co ban.

Trong md hinh kha néang, ta dinh nghia khodng cach gitta hai quan hé¢ khoang thoi gian
khong chic chin nhu sau.

Pinh nghia 4. (Khoang cach giira hai quan hé khoang thoi gian khong chic chin). Gia
st Ry = (m1°)peq va Ry = (12°)peq 1 hai quan hé khoang thoi gian khong chac chan, khoang
cach gitra R; va R, dugc xac dinh boi cong thuc:

d(Ry,R2) = T peqln] — nf 9)

Hién nhién, dinh nghia 3 thoa man céc tién dé khoang cach. Trong cac hé chuyén gia,

khoang cach nay co thé duoc hiéu chinh bai b hé sé W= (Wp)pea, w0 (Vpe), nghia la
d(Ry, Ry) =X cnw, |"r - "[p (10)
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3.CO CHE LAP LUAN

Trong phan nay, chiing ta trinh bay tong quan vé co ché suy luan gdm cac phép toan
nghich d4o, t6 hop va hop thanh di dugc dé xuat trong [8]. Ki hiéu cac phép toan dugc st
dung chung cho diém thoi gian va khoang thoi gian. Su phéan biét cac phép toan dugc thé
hién ¢ cac toan hang.

A. Céc phép toan trén quan hé diém thoi gian

Céc phép toan trén cac quan hé giira cac diém thoi gian dua trén 1i thuyét kha ning da
dugc Dubois va cong su dinh nghia trong [3].

Pinh nghia 5. (Cac phép toan trén quan hé diém thoi gian khong chic chén).

(i) Nghich dao (Inversion) ctia quan hé khong chéic chin r., = (x5, 75, 72,) gitra hai
diém thoi gian a, b 1a quan hé 7 = = (el n5 v 5).

(i1) T hop (Combination) cua nhleu quan hé khong chic chin i = (xf.n7.77)

1;: = ﬁ.l la quan hé =, =@, _—-4 .,E.] = (a5 n5.a2,) trong do, ’T:b = min._15{n%),
iy = ming -5 (w5, oy = mingx (7).

(iii) Hop thanh (composition) ctia quan hé khong chic chin r, = (25, =573, gitta
cap diém (a, b) va quan hé khong chic chin n,. = (z&.=5.=2) giita cap diém (b, c) la quan
hé¢ =n.=ry®n. ==i.ni.n2), trong d6, nZ =max(zg.ai), nZ = max(zg.=3),

o= "’"‘ﬂrl‘rr'."'l"'rf_ ny ) min{max(z?, x7) ma:.'-:.':;.:_f::l}_i

Déi v6i phép t6 hop trong dinh nghia 5, c6 thé xay ra tinh hudng véc to kha nang chua
duogc chuan hoa. Khi do, ta xét hai trudng hop sau:

a) 0<=maxlng. n5. n2;) = 1. Khi d0, véc to r.; duoc chuén hoa béng cach chia ca ba
thanh phan cta n6 cho max (=g, 75, nZ,).

b) =5 = n5 = nZ, = 0. Khi d6, hai nguon thong tin khong thong nhét va it nhat mot
trong hai ngudén dé bi sai, véc to to hop s& duoc tinh boi cong thic =5, = min, 5 (=),
Tap = ﬂ!:'1;=ﬁ':T!.__ ), ""-:b = m':”:=f-f|:'r'r'.-- .

Trong tinh hubng nay, gia tri kha ning 16n nhat cia mdi quan hé thanh phan duoc gan
cho quan hé t6 hop 13 phuong an cho nhiéu thong tin nhat.

B. Cac phép toan trén quan h¢ khoang thoi gian
Phép nghich dao xac dinh quan hé Rp khi biét quan hé Rup.

Pinh nghia 6. (Phép toan nghich d4o trén quan hé khoang thoi gian khong chic chan).
Gia st A va B 1a hai khoang thoi gian va R4p 1a quan hé gitra hai khoang thoi gian do.



158 | TRUCGING BAI HOC THU BA HA NOI

ralbl r‘llbz
r‘lzbl r‘lzbz
< = > < = >
_|:(7Z' /A )r“ (72' W T )rlz:l

< = > < = >
(7z LT )r2l (7z T ),

Khi d6, quan h¢ nghich ddo cia quan hé Ryp 1a quan hé R4 duogc tinh bdi cong
thirc sau:

Rup =R, =| o The | _
4B = Rpy = =
14 Vb

byay 20y

> = < > = <
_|:(7T ST, ),H (7[ LT )m}

> = < > = <
(7r LT (7[ ST, )rz

Pinh nghia 7. (Phép toan t6 hop trén quan hé khoang thoi gian khong chic chin). Gia
str A va B 14 hai khoang thoi gian va c6 nhiéu ngudn thong tin xac dinh quan hé giita A va
B, duoc cho boi cac quan hé R, (i = T.k).

Khi do, quan h¢ R 4, td hop k quan h¢ g, s€ dugc tinh bdi cong thirc:

ef:‘__::{rﬂ:-._b,_} g'.:i_: I-."ﬁ:i-l_i': }I

R_.-Lﬁ = @::TELRAE_:I == @:’=‘__'-F("'"r::bi} $:=1_E[:?AEI:E':.}

Pinh nghia 8. (Phép toan hop thanh trén quan hé khoang thoi gian khong chéc chan).
Gia st A=[a,, a,], B=[by, by], C=[cy, c;] 1a nhiing khoang thoi gian va Rz va Rpe 1a nhiing
quan h¢ lan luot gitta A, Bva B, C.

R _ ralbl ralbz R _ rblcl rblcz
AB r r s “YBC T r 2
ab ayb, byey bycy

Khi do, quan hé R4¢ gitta A, C, hop thanh cia hai quan h¢ R 45 va Rpe s€ dugc tinh boi
cong thuec:

trong do, véii,j=1, 2,
Y, = 1. Fab, ST, :f.jl 34 {:-"';,b: @y, :_.]

Céc phép toan trén biéu dién véc to dugc dinh nghia théng qua cic phép chuyén TV

oV
vaT".
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4. TAO LAP KICH BAN THOI GIAN

Trong phan nay, ching ta dé xudt mot cach tao ra cac kich ban thoi gian khong chic
chin tir mot sb mang quan hé khoang thoi gian cho trude s dung co ché 1ap ludn duoc
trinh bay trong muc III.

Ta biéu dién mang quan hé thoi gian khong chic chin bang mét d6 thi c6 hudng, trong
d6 mdi dinh biéu thi mot sy kién, mdi cung biéu thi mot quan hé thoi gian gitra cac sy kién
nay. Hinh 1 minh hoa mot mang thoi gian khong chic chan.

Hinhl. Mot mang quan hé thoi gian khéng chdc chdn
Thi du. M6t trong nhitng thi du dién hinh vé chan doan st dung mang thoi gian 1a
HEPAXPERT, mét hé chuyén gia giai thich tu dong két qua xét nghiém huyét thanh bénh
viém gan A va B cua Adlassnig va Horak [11]. Trong HEPAXPERT, bénh viém gan B c6
bbn dién bién khac nhau (hinh 2a), quy dinh nhirng liéu phap diéu tri khac nhau. Hinh 2b
minh hoa viéc biéu dién mét dién bién cia bénh viém gan B bang mang quan hé thoi gian
giita cac ddu hiéu virus duong tinh theo dién bién do.

Nocontact Ubénh |  Chptinh : Diéu duing Mién dich

Dién bién 1 HB:
antiHBc |
IgM anti-HBc [ incubation acute »Gonvalescenc}m—'gmmu n It‘[)\

ooz —
Dién bién 2 | _HBeAg |
antiHBc

anti-HBc

m anti-HBc
o HBsAg ] :
Dién bién 3 [ _HBeAg | 0 » antiHBs
anti-HBc f
lgM anti-HBc
s i — ool . —

% anti-Hi :
T R T L \ I I | 0 IgM-antiHBc v
UL L L B B L R

a) Bon dién bién dién hinh b) Mang quan hé thoi gian dién bién 1 ciia bénh
cua bénh viem gan B viém gan B

Hinh 2. Biéu dién mét dién bién ciia bénh viém gan B bang mang quan hé thoi gian
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Xét k mang quan hé thoi gian khong chic chan Ny, Ny, ..., Ni; k mang nay c6 chung
tap su kién V={v,va,..., vo} nhung mdi mang c6 tdp quan hé khac nhau R, R, ..., Ry,
trong d6, quan h¢ thoi gian gifta hai dinh v; va v; ctia R, (g = Tk) duoc ki hi¢u la & Hién
nhién, bang cach ap dung phép toan nghich dao, néu RS eRg thi 7Y cling eRy.

Ta goi mang S quan hé khoang thoi gian khong chéc chin co tap dinh dugc xac dinh
boi chinh tap hop V={vi, v2, ..., vu} va tdp quan h¢ l1a R=R | UR,U...URk 1a mdt kich ban
(scenario) dugc xay dung tir cac mang Ny, N, ..., Nx. Hinh 3 minh hoa cho kich ban duogc
xay dung tir hai mang.

Chu ¥ rang, ta chi can xac dinh véc to kha niang cta nhitng quan hé thoi gian Rj; gitra
hai dinh v; va v; ma c6 it nhit mot mang thanh phan N, (g = T.%) chira quan hé nay, nghia
la RiFeR,.

Trong kich ban S, mdi quan hé ciia ® duoc tinh bang cach t6 hop cac quan hé giira cac
cdp dinh twong mg trong mdi Rg (g = T.%). Thuat todn xay dung kich ban dugc mé ta
trong hinh 3.

Vao: Tap cac dinh V={v, vo, ..., vp},

Cac tap quan h¢ thoi gian Ry, Ry, ..., Rk

Ra: Téap hop quan h¢ R cua kich ban.

Phwong phap:

1 Fori:=1ton-1do
2 For j:=i+1to ndo
3 If (Rj' € R1) or (R>€Ry) or... or (R Ry)
4, then Begin
5. For g:=1to k do
6 Reasoning(Rif#, Ry);

/ Ry = EB-':_--?(R?]
8 End

Hinh 3. Thudt toan sinh kich ban thoi gian

Trong thuat todn, thu tuc Reasoning ¢ dong 6 duoc thuc hién béng cach xac dinh
duong di ngdn nhat P=v’|,v’,,...,v'in (d6 dai dudng di duogc tinh bang sé cung di qua) tir v
dén vj theo thuat toan Dijkstra cho mang N,. Duong di ngin nhat tir v; dén vi la
ViV’ 1=V ...V p—v;. Khi 46, xay ra ba kha nang sau:

(i) Néu P khong xac dinh (khong c6 dudng di gitra hai dinh) thi R;# dugc gan bang
TUR.
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(ii) Néu P=0 thi R;fe R, la quan hé da co.

(iii) Néu P~ thi R;i duoc tinh nho phép toan hgp thanh cia cac quan hé gitra nhiing
cip dinh ké nhau trén duong di va cac phép chuyén dbi giita véc to va ma tran.

Thi du. Gid str a, b, ¢, d 1a cac tri¢u chiing cia mot can bénh ma dién bién 1am sang
duoc mo ta bang quan hé thoi gian gitra cac triéu ching do.

Dua trén dién bién 1am sang cua nhiing truong hgp da dugc xac dinh la nhiém bénh
nhu dugc minh hoa trong hinh 4a va hinh 4b, kich ban nhu hinh 4¢ dugc sinh ra bﬁng thuat
toan néu trén dugce sur dung dé dac trung can bénh.

Hinh 4. Kich ban dwoc sinh ra tir hai mang

Trong thi du, quan hé gitra hai triéu ching a va d khong dugc sinh ra trong kich ban vi
n6 khong xuat hién trong cic mang thanh phan; quan hé Ryq giita b va d dugc to hop tir
(SDF) trong mang 1 va két qua hop thanh (O)®(F)=(OSD) trong mang 2 dé thu dugc
Rp¢=(SD) trong kich ban;...

5. NHAN DANG KICH BAN THOI GIAN

Trong [4], khi nghién ciru vé bénh viém gan B, cac tac gia da trinh bay bon dién bién
lam sang ctia bénh nay véi biéu hién duong tinh cta cic khang nguyén va khang thé. Mdi
dién bién 14m sang c6 thoi gian G bénh, phat bénh, diéu tri va mién dich khac nhau va cé
thé c6 phac d6 diéu tri khac nhau. Vi vay, viéc nhan dang mot trudng hop nhiém bénh
thudc vao dién bién nao 1a can thiét dbi véi viée diéu tri.

Xét mot mang quan hé thoi gian N va moét kich ban S duoc xac dinh boi cung mot tap
hop céac dinh V={vi, v,.., vk} va tip hgp cic quan h¢ twong tmg Ry va Rs. Quan hé Y
gilra hai dinh v; va v; trong Ry 12 mot phan b6 kha nang trén tap nhiing quan hé thoi gian
co ban cua Allen gitta hai triéu ching duogc biéu thi béng céac dinh v; va vj. Tuong tu, &7
duoc sir dung dé ki hiéu quan hé gitra v; va v; trong Rs.

Ta gia dinh rang hai tip hop K va Rs bang nhau & mirc ki hiéu, nghia 1 néu tap hop
nay c6 chira mot quan hé giira hai dinh v; va v; thi tap hop kia ciing thé mac du gid tri cta
RY va R} cd thé khéc nhau.



162 | TRUCGING BAI HOC THU BA HA NOI

Chi quan tdm dén cac quan hé ma khong cht ¥ toi cac dinh dau cubi cia ching, ta ki
hiéu cac quan hé nay 1a R\, R® ¢ = Tom). Khi d6, khoang cach giita N va S dugc tinh bang
cong thirc

D(N,S) = 72, d(RY,RY) (11)

Trong hé chuyén gia, cin ctr vao mirc 46 quan trong ctia mdi quan hé thoi gian giira
mot sb cap tri¢u chung, nguoi ta st dung cac hé s6 diéu chinh (Zi)i=1....m, zi>0 (V1). Khi d0,
cong thirc (11) c6 dang:

D(N,S) = X2,[zd(RY, R})] (12)
Tuong ty nhu da thuc hi¢n trong [7], véi mot mang quan hé khoang thoi gian N ing
vo1 mot truong hop bénh 1i va mot s6 kich ban Sy,..., S, twong ung véi nhitng dién bién

lam sang da biét, ngudi ta xét khoang cach giita N vai cac kich ban d6 D(N, S;), D(N,
S5)...., D(N, S,). Dién bién lam sang voi kich ban c6 khoang cach téi mang N nho nhét s&
duoc chan doan, lam co s& cho viée xac dinh phuong an diéu tri.

6. KET LUAN

Trong bai béo nay chiing ta dé xuét cach tiép can kha ning cho viéc tmg dung phuong
phap xir li cac quan hé thoi gian khong chéc chin vao van dé chan doan y té thong qua khai
niém mang quan hé khoang thoi gian kha ning. Cach tiép can nay mé ra co hoi dua cac y
kién chuyén gia vao trong cac két luan chan doan ty dong thay vi chi dya trén mé hinh xéac
suit nhu dugc st dung trong HEPAXPERT.

Mot mang quan hé khoang thoi gian voi nhitng yéu t6 khong chic chan duoc biéu dién
va 1ap luan dua trén 1i thuyét kha nang duoc st dung dé mo ta dién bién 1am sang voi cac
triéu ching va cac mdi quan hé thoi gian giita chung. Bai bao da trinh bay phuong phap
két hop mot s6 mang co cting mot tp hop cac triéu chimg thanh mot kich ban thoi gian.
Hon nita, c6 thé dbi sanh mot mang quan hé mo ta dién bién 1am sang cu thé v&i mot sb
kich ban bang cach sir dung khai niém khoang cach giita mang va kich ban.

Mot sé kiém chimg v6i dir lidu gia dinh cho thay phuong phap dé xuét 1a hop li. Viée
thi nghiém vo1 bo dir ligu y té thuc su, chéng han trong viéc chan doan 1am sang cho bénh
viém gan B dua trén cac xét nghiém huyét thanh duoc coi 1a mot trong nhimg hudng
nghién ciru tiép theo.
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THE POSSIBILITY TEMPORAL INTERVALS NETWORK AND
IT°S APPLICATION IN DIAGNOSIS

Abstract: Dealing with temporal information is applied in many areas of artificial
intelligence. As a specific case, the temporal model-based diagnosis plays an important
role in the applications to medical domains and is interested by many researchers ([2],
[4], [7], [10]). Instead of the probabilistic approach is presented in [7], this paper
presents an approach basing on the possibility theory for representing and reasoning on
uncertain relations between temporal intervals as introduced in [8], [9] and it’s
application for resolving the diagnosis problems through the possibility temporal
intervals network.

Keywords: Temporal diagnostics, temporal scenario, temporal relations, uncertainty,
possibility.
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DECAYS OF HIGGS IN RANDALL - SUNDRUM MODEL

Dang Van Soa'”’, Dao Thi Le Thuy?, Bui Thi Ha Giang’
"Hanoi Metropolitan University
?Hanoi National University of Education

Abstract: In this paper, the decay widths of the Higgs under different channels in Randall -
Sundrum model are studied in detail. The results showed that the decay width depends
strongly on the mass of radion. This suggests that the existence of radion in the Randall -
Sundrum model is necessary.

Keywords: Higgs boson, Randall-Sundrum model, decay width.

1. INTRODUCTION

In 1999, Randall and Sundrum proposed a 5-dimensional model for solving the gauge
hierarchy problem [1,2]. The Randall — Sundrum (RS) model allows for a natural
generation of Planck-weak and fermion mass hierarchies [3]. Goldberger and Wise have
proposed and attractive mechanism to stabilize the distance between two branes
introducting a bulk scalar field which has scalar potentials on both branes [2]. In RS

model, the extra dimension is assumed to be located on a S'/ Z, orbifold, which has two
fixed points, ¢ =0and ¢ =z . They correspond to the high energy brane and the brane we

live on, respectively. Graviton is the only particle propagating through the bulk between
these two branes [4]. The space-time metric ic given by:

ds® = e_2ky77wdx”dxv —-dy’, (1)
where x* (1 =0,1,2,3), y and k denote the coordinate of 4D space-time, that of a fifth
dimension, and the A4dS, curvature, respectively. The Minkowski metric is
n,, =diag(1,-1,-1,-1) and ™" is called a warp factor [1,2]. In four dimensional

effective theory of RS model, there are two new particles beyond the Standard model. One

) Nhan bai ngay 8.8.2016; giri phan bién va duyét ding ngay 15.9.2016
Lién h¢ tac gia: Pang Van Soa; Email: dvsoa@daihocthudo.edu.vn
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is a spin-2 graviton and a scalar-field radion ¢ which is metric fluctuation along the extra

dimension.

Having determined the vacuum structure of the model, we discuss the possibility of
mixing between gravity and electroweak sector. The gravity-scalar mixing is described by
the following action [5, 6, 7]

S, ==&[d'xJ-g,, R(g,,)H'H, 2
Where R(g,)is the Ricci scalar for the metric induced on the visible brane,

gt = (x) (" +eh™) . H is the Higgs filed in the 5D context before rescaling to
canonical normalization on the brane. The parameter £ denotes the size of the mixing term
[1-10]. With & # 0, neither a pure Higgs boson not pure radion mass eigenstate.

We difine the mixing angle & by:

2

m
tan 20 =12y¢7 o . 3
7 . —m (22 —36£%77) @)
Where:
Z* =1+65y°(1-68) = f-36E 7y =v, | A,. 4)

In terms of these quantities, the new fields 4 and ¢ are the states that diagonalize the

kinetic energy and have canonical normalization with:

h, :(cos@—%sin@)h+(sin6’+%cos€)¢Edh+c¢, (5)
@, = —cosé’2 + Siﬂ@ﬁ =ag+bh (6)
! z zZ '
The corresponding mass-squared eigenvalues are [11]
1
mivﬁ :—2Z2 (m;0 +,Bm,f0 i\/[m;0 +,B’m,f0]2 —4ZZm;0m,fO ) (7)

When & #0, there are four independent parameters that must be specified to fix the

state mixing parameters a, b, ¢, d of Egs. (5) and (6) defining the mass eigenstates

A¢9mh9m¢7§' (8)

We consider the case of A¢ =5TeV and %:O.l, which makes the radion
P

stabilization model most natural [12].
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The search experiments of the Higgs boson at the LHC give stringent constraints on
the parameters of the radion (a radion mass m, and a scale parameter A 4)- The recently

discovered 125 GeV scalar at the LHC Run-I [13, 14], behaves like the SM Higgs boson
and this fixes the last free parameter of the SM Lagrangian [15].

In this paper, we study the decay channels of Higgs. This paper is organised as
follows. In Sec.Il, we briefly review the interactions of Higgs to SM fields. In Sec.1Il, the
widths of the Higgs decay channels and our numerical results are shown. Sec.IV is devoted
to summary and discussion.

2. INTERACTIONS

We turn to the important interactions of the %, ¢ and /. We begin with the gg

couplings of the & and ¢ . The A, has standard gg or fermionic coupling and the ¢, has

/7 or fermionic coupling from interaction —ﬂT y” using the Yukawa interaction
¢

contributions of T ﬂ” . The results are obtained by:
8en = C0 " Lk — ki k{1, ©)
g}/}/h = Cy[(klk2)77luv - lekZ#] H (10)
_ m
oy =2 (d + b)), (11)

2 my,

where g and ¢, denote the SU(2) gauge coupling and cosine of the Weinberg angle,

respectively. There,

.
¢, :_47;1/ [(d+}/b)ZFi/2(Ti)—2b3}/a],

C, ==L [(d 4 P T ENIE ()~ (b +bY Yyl
VA% i

3. DECAY OF HIGGS

We calculate the decay widths of the Higgs to the SM particles as follows:

I(h— gg) = %)

327 (A )’ m; (=2b,yb)’, (12)
0




TAP CHi KHOA HOC - SO 8/2016 | 167

1 (a%) 2 2
T(h—yy)=—o b,+b b), 13
(h=>m)=— Q) m, (b, +by )" (yb) (13)
m2 2
T(h—e'e ) =——E (d+yb)*(m} —4m?), (14)
327xmy, m,
m’ :
T(h— ') = —> 5 (d + yb)*(m} —4m?), (15)
2rmy, m,
" m; 82 2,2 2
T(h = bb) = —2t 5 (d 4 yb) (m? — 4m?) . (16)
327xmy, m,

Using the parameters shown in Section I, we evaluate the widths of the Higgs decay

channels dependence on the mass radion m, in Fig.1. The mass range is chosen as
10GeV <m; <100GeV . The dominant decay mode is 7 — bb . The widths of the decay in
h— gg and h — yy channel increase when the mass radion increases. The widths of

decay in h—>bb, h—>e'e”, h— u'u~ channels change slowly when the mass radion

increases.

4 I ' (h — bb) F{h - e*e”)x 107 ’
| | r(h—vyy)x107 I (h — gg) x 102
rh — ptp~)x 10° 1

P

[ (102 sec™)
[

e

—

—_—

20 80 100

o 60
mg (GeV)

Figure 1. The widths of the Higgs decay channels as the funtion of the mass radion m,

4. CONCLUSION

We have studied the decay channels of Higgs. The result shows that the # — bb mode
dominates over the other channels. The decay width depends strongly on the mass of

radion, in which interactions are similar.



168 | TRUCGING BAI HOC THU BA HA NOI

B b=

10.

1.
12.
13.
14.

15.

REFERENCES

L. Randall and R. Sundrum (1999), Phys. Rev. Lett. 83, 3370, arxiv: hep-ph/9905221.
L. Randall and R. Sundrum (1999), Phys. Rev. Lett. 83, 4690, arxiv: hep-ph/9906064.
W. D. Goldberger and M. B. Wise (1999), Phys. Rev. Lett. 83, 4962, arxiv: hep-ph/9907447.

S. A. Li, C. S. Li, H. T. Li and J. Gao (2015), "Constraints on Randall-Sundrum model from
the events of dijet production with QCD next-to-leading order accuracy at the LHC",
[arXiv:1408.2762v2 [hep-ph]].

J.J. Van der Bij (1994), Acta Phys. Podon, B 25, 827.
R. Raczka, M. Pawlowski (1994), Found. Phys. 24, 1305.

G. F. Giudice, R. Rattazzi and J. D. Wells (2001), "Graviscalars from higher dimensional
metrics and curvature Higgs mixing", Nucl. Phys. B 595, 250 [hep-ph/0002178].

D. V. Soa, D. T. L. Thuy, N. H. Thao and T. D. Tham (2012), Mod. Phys. Lett. A, Vol.27,
No.2, 1250126.

M. Chaichain, A. Datta, K Huitu and Z. Yu (2002), Phys. Lett. B 524, 161.

K. Cheung, C. S. Kim and J. -h. Song, (2003), "A Probe of the radion Higgs mixing in the
Randall-Sundrum model at e+ e- colliders," Phys. Rev. D 67, 075017, [hep-ph/0301002].

T. Han, G. D. Kribs and B. McElrath, (2001), Phys. Rev. D 63, 076003.
H. Davoudiasl, J. L Hewett and T. G. Rizzo (2001), Phys. Rev. D 63, 075004.
ATLAS Colllaboration, G. Aad et al (2012), Phys. Lett, B 716, 1-29, arxiv: hep-ph/1207.7214.

CMS Colllaboration, S. Chatrchyan et. Al (2012), Phys. Lett. B 716, 30-31, arxiv: hep-
ph/1207.7235.

Goutam Das, Prakash Mathews (2015), Phys. Rev. D 92, 094034.

QUA TRINH PHAN RA HIGGS TRONG MO HINH
RANDALL - SUNDRUM

Tém tdt: Trong bai bdo nay, ching téi nghién ciru chi tiét qud trinh rd Higgs boson thanh
cdc cap g2, vy, e e, u u ,bb . Cu thé, ching téi da tinh dwoc biéu thirc gidi tich ciia
do rong phan rd va sau do khao sdat sy phu thuéc do rong phdn rd theo khoi luwong cua
radion. Ket qua thu dwoc cho thay, doi vdi qua trinh ra Higgs thanh gg, yy thi do rong

phdn rd tang khi khoi lwong radion tang. Con doi véi qud trinh rd Higgs thanh
e‘e’, u 1 ,bb thi do rong thay doi khéng ding ké khi khoi heong radion thay doi. Pé
réng phan ra thu duoc la lén nhdt déi véi qua trinh ra h—>bb .

Twe khoa: Higgs boson, mé hinh Randall-Sundrum, do rong phdn ra.
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