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H3 DECAYS INTO Z AND Al IN THE NMSSM

Nguyen Chinh Cuong*, Tran Trung Hieu
Ha Noi National University of Education

Abstract: To solve the x problem of the Minimal Supersymmetric Standard Model
(MSSM), a single field S is added to build the Next Minimal Supersymmetric Standard
Model (NMSSM). Vacuum enlarged with non-zero vevs of the neutral-even CP is the
combination of H,, Hy and S. In the NMSSM, the higgs sector is increased to 7 (compared
with 5 higgs in the MSSM), including three higgs — which are the even-CP hy ;3 (Mp< mpo<

Mrs), two higgs — which are odd-CP a;, (M. < m,,) and a couple of charged higgs H™ .
The decay of higgs into higgs is one of the remarkable new points of the NMSSM. In this
paper we study the decay ofh; into Zand a;. The decay width is calculated to one loop
vertex correction. The numerical calculation resultson the influence of CP violation are
also given.

Keywords: Higgs boson, Decay, CP violation, NMSSM

1. INTRODUCTION

The simplest version of supersymmetry is the Minimal Supersymmetric Standard Model
(MSSM). This version is limited by two problems: the £ and the hierarchy [1,3,4,7]. The
simple supersymmetry, which is beyond the MSSM, is the Next Minimal Supersymmetric
Standard Model (NMSSM). The special characteristic of Higgs boson in the NMSSM is
the decay of Higgs into Higgs. It is remarkable that the lightest state a; of the odd-CP Higgs
can play a role of a pseudo-goldstone, which has small mass and can lead to the predominated

decay of the even-CP h — a,a, [2]. The even-CP Higgs and the heavy odd-CP Higgs can be
generated at LEP in e'e” — ha, but they may not be discovered because the dominant h

decay were not searched for. There are different ways to make the mass of Higgs boson
increased in the MSSM and in the beyond MSSM. One simple way is to study the beyond

! Nhan bai ngay 23.04.2016, giri phan bién va duyét dang ngay 10.05.2015
Lién hé tac gia: Nguyén Chinh Cuong ; Email: nccuong@hnue.edu.vn
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singlet of the MSSM which contains one term /ISAI—AIUI—]d in the super-potential, this is the

term that contributes A°v?sin*2/ atv =174 GeV to the squared mass of even-CP Higgs [10]
and therefore, it can make the mass of Higgs boson increased over the limit of independent
decay state. It should be noted that this contribution is maximum with tanf~ 1. Thus, a
condition in which the lightest odd-CP Higgs with its mass is under 2m,, the two lightest

even-CP Higgs boson and the charged Higgs boson can be found in the MSSM. All of them
can be generated at LEP and they are now being searched for.

The charged Higgs makes up more than 40% in the top-quark decay at Tevatron; the
products of this decay are charged Higgs and bottom-quark (t — H"b). The decay method
of charged Higgs isH* —W *a,, witha, —>ccgg .

The neutral Higgs sector in the NMSM includes the following states: three even - CP and
two odd-CP. Many analysis on Higgs sector in the NMSSM [5] have shown that, in the specific
physical state of the even-CP Higgs, there is a strong mix between the doublet state and the
singlet SU(2) with the reduction in the interaction of gauge boson. The study on light Higgs

contributes to the discovery of one or more Higgs states at LEP, at LHC [5] and at large energy
accelerators.

The NMSSM s established from the MSSM when the MSSM is added with a gauge

chiral single superfieldS, which includes the renormalized superfield interaction and the
soft supersymmetry breaking term Lso. In the NMSSM, the terms of the super-potential

Whigs are dependent on superfieldHiggsH,,H, and § (here, we follow the SLHA2
regulations, however H, is also written as H, and H, is also written as H,):
Wiiges :(u+k§)li|u.li|d +§F§+u’§2+§§3 (1)
with: - A,k is the non-dimension coupling Yukawa
- w,u'is the supersymmetry mass,
- &.is the square supersymmetry mass parameter.
From (1), Yuakawa interaction of quark and lepton superfield are added to:

Wy =h B,.008 +h B, 00 +h f L @

Yukawa

Here, the Yukawa interaction h,h,,h, and the superfields Q,US%,D¢, L, ES, are the
matrices and vectors in the corresponding spaces.

The soft breaking supersymmetry sector is regulated in SLHAZ2:
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2 2 2 2 2 |q|? 2 |2 2 |12
~Lgon = M, [Hy [+ Mg [Hy[* +m2[s]” +m Q|+ m |UZ|
+m2D‘D§‘+mi L2‘+mE‘E§‘

+(h,A,QH, U —h,A,QH DS —h A LH,ES

+kAxHu.HdS+%KAK83+m§HU.Hd+m§'82+§58+hc) (3)

In the super-potential (1) we have supersymmetry parametersu,p’and & (the soft

supersymmetry interactions break the parameters mg,m’szand parameterg, in (3)),

however, some terms are not eliminated in some different solutions for simple NMSSM
with a part of invariant super-potential whenu =p' =&, =0

Wiy pee = ASHu.H +§é3 (4)

Then, eliminating the parameters m2,m? and &, in (3), combining the vevs of S in the
weak sector or in the breaking supersymmetry to define|l:

Wer = AS ®)
The matter of L in MSSM has been solved then.

As any supersymmetry theory with invariant super-potential sector (ternary), the
Lagrangians, which contain the soft supersymmetry violation conditionsspecified by (3),
have one symmetry z,randomly, which is corresponding to the multiplication of all chiral

superfields withe***. The invariant super-potential (4) is presented like invariant z,. The
non-dimension terms in the super-potential (1) will break the symmetry z,. The model

with super-potential (1) is the NMSSM. The invariant z_Higgs sector is defined by the
seven parameters,k,my, ,my, ,mg, A, , A . The expression of Higgs mass matrix in the

invariant z, of the NMSSM shows that invariant z is obtained when:

m;:mg’:aszuzu,zglzzo (6)

From the supersymmetry gauge interaction and soft supersymmetry breaking
conditions, we obtain the Higgs potential:
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Vi =[MHH, — HOHS) + kS + 2'S + &, |

(i AS[(HE +H )+ (mE, + e asf ([ +[H )

L9t ggi (HE +|H " =|He[ = |H,[)? +92§H;H3*+ HoH [

+mZ[S] + (LA, (H:H; — HSHS)S+;KAKS3 +m2(H:H; —HH?)
+miS*+ES+hc (7
where g; and g, present gauge interaction U(1) and SU(2) .
The Higgs doublets H; and H, can be developed in the form:

vV, +S, +1Asin *
le(l ) Bj sz[ H*.cosp

- ] , S=(X+ X +1iY) (8)
H™ .sinf v, +S, +iAcosf

In case the CP violation is considered, the x parameter will be considered as the
complex number.

In the year 2012, the Higgs boson was found out with the mass approximates to
125GeV. In late of the year 2015, the signal of another scalar particle appeared and this is
being studied in the experiment. The decay of Higgs into Higgs in the NMSSM is being
researched in the experiment. The research on the decay of the new particles in the model
will bring us the hope of finding out these particles as well as verifying the correctness of
the model [8]. In this paper, we have studied the decay hs— Z + a; and calculated the decay
width of this process to one loop vertex correction. The numerical calculation results are
also presented in charts to evaluate the influence of CP violation on the decay width and the
lifetime of ha.

2. THE DECAYhz—> Za;

The amplitude which is calculated to one loop vertex correction has the following
result:

M = Mg + M + dM, + M3 + M, (9)
In which:

e From the diagram (a) we have:

Moo :Al(k1+ kz)usp(ks)
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Figure 1. Feyman diagram for correction SUSY — QCD in decayh,(k,) — a,(k,) + Z(ks)

(a) Tree level ; (b), (c), (d) and (e) Oneloop vertex correction.

e From the diagram (b) we obtain:

(ms - m;)(BOZ+ B13+ BOB)— B02+ B13+ B03
a k#
+((m§a —m; )(2m; —mé)—Zmi +my —2m§)C01 ?

i 2 2 2 2 2 9
_ BZ A&, (k,) . 2(mg +m_ —m)COL+(4m —2m, +m;)C11 y

oM, = m232 2 2 2 2 2 2 2 2
232x +B12—(m’ —m; )(2m; —m; )CO1-(m’ —m_ )B12

(m? —m2)(2m; —m? )C21+ A01+(2m; —m; )B11
a k]l-u

~2(m? ~m?)CL1-(2m? +m; Jc21
+ From the diagram (c) we obtain:

| B2+ B12+(C02+C12)(m2 ~m; ) |k!

B -ABM¢, (k,)

M
? m2167°

+[ m; (C02+C12) |ky

+[m§ (C02-C22)~(m? —mﬁg)czz} ke

e From the diagram (d) we obtain:
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(m? +mZ —m?)B03+(m: +m? —m? )BO5+m: (BO4+ B14) )
+(C03+ 2013)(m§ (m; -m; —m? —2m§)+(m§p —mé)(mﬁa —mjl)) ’

A's, (k)

M= e -2\ B13(m? ~m? +m) |kt

2B15+2C23(m? ~m? ~m? -2m?

- 2C23(m§ —mé)(mh2 -m2 )+ L Kk
’ “ ' 2 2 2 2
+(maﬂ —mhs)(mha —mal)
e From the diagram (e) we obtain:
IAE, & (K,)k
oM, = B0 1504 o)
67

and: A= : (U:1U:1_Uaszu(§2)1 Bl=%(COSﬂU:1+SinﬂU:2),

2cos 4, cos 8,

.1
E = _lz(gz + g'z)(UjlulflU;lU;l +Ua52UbSZUszU§2)
+i [%(gz + gyz)_ﬂz}(uasluslufzugz +U:2U1352U;1U;1)_ 2ik2Ua83UstU;3U53
—i2% (USUGU U 5 +URURURU L +UZURU U S +UZURU U, )
(U2Us, +USUG JURU S +U UG (USU S, +U U )
—idk| -U flubszu :2U 53 _UaSsUbslU ;ZU;S _szlUstU yP3U 5P2 _U:3U bSlU yPaU apz
-U §2U stU yPJ.U 5Ps —U§3U szU 7PlU 5P3 —szU stU yPsU 51 _U:3U szU yPsU (sPl
g

M ——iﬂ(vusupuwvusupu")
0= M ar g1 T VoY oY gaY 0

22

19197 37 |(WUSURUS, +vUSUTLY,
+ 1 (V1 a1™ g2 ;/2+V2 a2 p1 71)

242
—\2i (/”tkvl +AZVZ)U§2U§3U N (/1kv2 + A%, )JUSU U
—V2IXU (USUS +USUT, ) =i 272k x++2kA, JUSU FUT,
#N2IAKUS [V, (VS U, +URUE )4y, (USUE +U ST ]

73

+i[@kx_%][u;(u;2u;+u;3u;;)+u;2 (URUL+ULU%)]

2

—i (\/Ezkx+’1ﬁju§3 (UpUZ,+ULUR)

2
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And the Pasarino — VVelmanfunctions:

AOL= A (M),
BOL;B11=B,, (M7, m;,m; ), BO2;B12=B,, (m;,m; ,m; ).
BO3; B13 =By, (mZ,m? ,mZ), BO4; BL4 = By, (mZ,m? ,m? ).

BO5; B15 = By, (mZ ,m? ,m? ).

C0LC11,C21=Cyy,yp (m,j1 ,m, ,mz,m; ,m;, m; )

C02;C12;C22 = Cyyyyy (M2, m2, 2, m2 ,mZ,m? ),
C03;C13,C23=C,,,, (m§ 2 memm?m ) ,

The decay width which is calculated to one loop vertex correction has the following

result:
M A(my, 2. m? )

10
16m337z (10)

r(h—>7a) -

with:
12
2 2 2 4 4 4 2 2 2 ~n2 2 2
+(mg,m2,m2 )={mj +mj +m; —2m; m3 —2m3m2 —2m; m? |

+a=1;2;3andp =1, 2.

3. NUMERICALRESULTS

To study the influence of the mass m,; on the decay process hs—Za;, we have used
two set of parameters [5, 6, 8, 9] for programming numerical calculation.

e The 1st parameter set: L =0,8; x = 200.ei¢; k =0,1; my3=498GeV; tanf = 3; sin a. =
0,58; Ax = 6; A, = 486; my = 79.3GeV. From the results obtained, we have found that the
influence of ¢ on the decay hs—Za;is relatively significant (Fig. 2 and Fig.3).
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Figure 2. The influence of ¢ on the decay Figure 3. The influence of ¢ on the lifetime of
width of the decay hs—Za;. h;zof the decay hs—Za;.

Specifically, the influence of ¢on the decay width and on the lifetime of hz in the
decay hs—Zais relatively significant. When ¢runs from 0.0to0.1Rad, it can influenceabout
30% onthe decay width and about 30% on the lifetime of hs. With the 1st parameter set, we
have obtained the results of the decay width hs—Zajat about 5.10'° — 7.5.10'° (1/s) and
forthe lifetime of h; at about1.4.10%*-1.9.10™ (s).

e The 2nd parameter set: A = 0.8; x = 200ei¢; k =0.1; myz = 498GeV; tanp = 10; sina
=-0.726; Ax = 7; Ay = 492; m,; = 79.3GeV. We have obtained the results as in Fig. 4 and
Fig. 5.

(1)
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13566 x 1019 = it
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0 0.02 0.04 0.06 0.08 0.10 0 0.02 0.04 0.06 0.08 0.10
o( Rad) o(Rad)

Figure 4. The influence of ¢ on the decay Figure 5. The influence of ¢ on the lifetime of
width of the decay hs—Za; hzof the decay hs—>Za;
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From the results in the graphs for the 2nd parameter set, we can see that the
contribution ofgin this case is insignificant. With this parameter set, we have obtained the
value of the decay width hs—Za;at about 1.356.10*° (1/s)and for the lifetime of hs at about
7.368.10™ (s).

4. CONCLUSIONS

In the NMSSM, a single superfield is added with complex scalar field components,
this leads to the appearance of seven Higgs in the NMSSM (including three even-CP Higgs

h1.2.3 (Mh1< Mp2< Mpg), two odd-CP Higgs a; 2 (Ma< My) and a pair of charged HiggsH ™).

The influence of CP violation on the decay width and the life time of hs is relatively
significant in case the 1% set of parameter is used (the results can be changed up to 30%)

The numerical calculation results have shown that the lifetime of h; is relatively small
and the decay with is relatively large (~10*1/s).

From these results, we need to pay attention to the above two elementsin studying
theories as well as to the decay experiments of hs.These results bring us the hope that we
can find the other Higgsbosons soon.
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PHAN RA H; THANH Z VA A; TRONG NMSSM

Tém tit: Dé gidi quyét van dé u trong mé hinh chudn siéu doi ximng toi thiéu (MSSM), mot
truong don S dwoc diea vao khi xdy dung mé hinh chudn siéu doi ximg gan téi thiéu
(NMSSM). Chén khéng dwoc mé réng véi cac gid tri ky vong khong suy bién cia cdc hat
trung hoa CP chan trong Hy, Hg va S. Trong NMSSM sé c¢é 7 boson Higgs (con trong MSSM
¢6 5 boson Higgs), voi ba Higgs vé huéng - CP chdny 55 (mhy< mh,< mhs) ciing hai Higgs gid
V6 huéng - CP 1é ay, (May< may) va mét cap Higgs mang dién H™ . Phan ra Higgs thanh
Higgs la mot diém méi dang chit y ciia NMSSM. Trong bai bdo ndy ching téi nghién ciru
phan ra hs— Z va a,. PG réng phan rd duoc tinh t6i hiéu chinh dinh mét vong. Cdc két qua

tinh so vé anh huong cua vi pham CP ciing duwoc dua ra.

Tir khoa: Higgs boson, phan ra, vi pham CP, NMSSM



TAP CHf KHOA HOC - SO 4/2016

| 15

TIEU CHUAN VE TiNH PIEU KHIEN PUQC HE PHUONG
TRINH TUYEN TINH ROI RAC KHONG CO HAN CHE

TREN PIEU KHIEN

Nguyén Vin Hao?, Lé Thi Huyén My
Truong Pai hoc S pham Ha Ngi 2

Tom tit: Trong bai bdo nay, truéc hét ching téi gidi thiéu bai todn diéu khién dwoc hé
phirong trinh tuyén tinh roi rac. Tie d6 trinh bay mét sé tiéu chuan vé tinh diéu khién
diroc hé phurong trinh tuyén tinh roi rac khong ¢ han ché trén diéu khién.

Tir khoa: phirong trinh tuyén tinh roi rac, diéu khién, tiéu chuan.

1. PAT VAN DE

Tinh diéu khién dwgc nghién cau cac 16p ham diéu khién chap nhan duoc sao cho duéi
tac dong cua nd hé théng duge diéu khién vé cac vi tri mong muén. N6i mot cach cu thé
hon: cho mét hé théng mé ta boi phuong trinh diéu khién, cc vi tri mong muén can diéu

khién cta hé thong, nhu trang thai z,,z, dugc cho trude, hdy tim cac diéu khién chap nhan

duoc u(t) sao cho duéi tac dung cua diéu khién nay, hé théng dugc diéu khién tir trang thai

x, t6i trang thai =, trong mot thoi gian (tly ¥ hoic cé dinh) nao do, tac 1a quy dao cia hé

théng xuat phat tir trang thai z, tai thoi diém ¢ s& chuyén dén trang thai =, tai thoi diém

t.
Hé diéu khién véi thoi gian roi rac:
z(k +1) = f(k,z(k),uk)),k € Z*
Khi do, voi trang thai ban dau  x(0) ==,
u= u(0),u(l),...,u(k —1),... , ¢ lubn c6 nghiém xac dinh:

(1) = 0,2, u(0)

! Nhan bai ngay 21.04.2016; giri phan bién va duyét dang ngay 10.05.2016

(1.1)

va day diéu khién

Lién hé tac gia: Nguyén Vian Hao; Email: nguyenvanhaodhsphn2@gmail.com
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2(2)=f L f 0,z,u(0) ,u(l)

2(3)=f 2,f L 0,2,u0) ,u(l) ,u(2)

Hé (1.1) 1a h¢ phuong trinh phi tuyén néu ham f &, z(k), (k) 1a ham phi tuyén. He
(1.1) 12 hé¢ phuong trinh tuyén tinh néu ham f &, z(k), (k) 1a ham tuyén tinh, hay:
f kb a(k), u(k) = A(k)a(k) + Blkyu(k),k € Z*
Do d6, hé phuong trinh tuyén tinh véi thoi gian roi rac ¢ dang:
o(k +1) = A(k)x(k) + B(k)u(k), k € Z"
Khi d6 véi diéu kién ban dau «(0) = z, tay y, diéu khién o = w(0),u(D),...,u(k— 1)
nghiém z(k) tai budc k£ > 0 duoc cho béi cong thirc Cauchy:
=

x(k) = F(k,0)z, + Z F(k,s +1)B(s)u(s),

pr
Trong d6, F(k,s) 12 ma tran nghiém co ban cta hé tuyén tinh thuan nhat:
ok +1) = AR)a(k), k € Z" .
Ta c6 thé mo ta duoc cong thic biéu dién cua F(k,s) theo cong thic:
Flk,s) = Ak —1)x...x A(s), k > s >0,
F(k,k) = 1.

Néu cac ma tran A(.),B(.) la ma tran hang s, thi ta c6 hé tuyén tinh dirng véi thoi

gian roi rac co dang:
2k +1) = Az(k) + Bu(k).
Khi d6 ta co:
F(k,s)= A"k >5>0

va nghiém caa hé tuyén tinh dung vai thoi gian roi rac duge xéac dinh bai cong thic:

k—1
a(k) = A'z, +> A" Bu(s).
5=0

Xét hé tuyén tinh roi rac:

z(k 4+ 1) = A(k)x(k) + B(k)u(k);k € Z7, (1.2)
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Trong d6: z(k) € R" 1a vecto trang thai, u(k)eR™ 1a vecto diéu khién, n>m
A(k), B(k),k = 0,1,2,...1a nhitng ma tran cd s6 chiéu (n x n) VA (nx m) tuong ng.

Pinh nghia 1.1. Mot diy ham vecto u(k);k = 0,1,2,... trong R™ duoc goi 1a diéu khién
chap nhan duoc cua hé (1.2).

Xét h¢ diéu khién tuyén tinh (1.2) véi gia tri ban dau z(0) = z, cho trudc. Nhu vay,
g véi mdi diéu khién chap nhan duoc w(k), bai toan Cauchy cua hé (1.2) ludn cé nghiém

z k,z . u taibudc k>0 duoc cho bai:

170?

k—1

v kay,u = F(k,0), + > F(ki+1)B@)u(i),

1700
=0
Trong d6 F(k,) la ma tran nghiém co ban caa hé (1.2) thoa mén hé phuong trinh ma tran:

Flk,i) = Ak — DAk —2)... AQ); k > i
Fk,k) = 1.

Pinh nghia 1.2. Cho hai trang thai z,,z, € R", ¢dp z,,2, duoc goi la diéu khién

dugc sau busc k > 0, néu ton tai mot diéu khién chap nhan dugc (k) sao cho nghiém

z k,z,,u cuah¢ thda man diéu kién: z(0, z,,u) = x,, o(k,z,,u) = 2.

Pinh nghia 1.3. Hé diéu khién (1.2) goi 1a diéu khién duoc hoan toan (global
controllability - GC) néu véi bt ky hai trang thai z,,z s& tim dugc mot budc k, > 0 sao

cho z,z, la diéu khién duoc sau budc k.

Trong trudng hop ton tai mot 1an can gbc V(0) € R" sao cho hé (1.2) 1a diéu khién
dugc hoan toan trong V(0), thi hé dugc goi la diéu khién dugc dia phuong (local
controllability - LC).

Pinh nghia 1.4. Hé didu khién (1.2) goi la dat duoc hoan toan (global reachability -
GR) néu véi bét ky trang thai =, € R", ton tai mot busc k > 0 sao cho 0,z la diéu
khién dugc sau budc .

Pinh nghia 1.5. Hé diéu khién (1.2) dwoc goi 1a didu khién duoc hoan toan vé 0
(global null-controllability - GNC) néu véi bt ky trang thai =, € R", ton tai mot budc

k >0 saocho z,0 ladiéu khién dugc sau buéc k.
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2. NOI DUNG
Xét hé tuyén tinh roi rac khdng c6 han ché trén diéu khién sau:

z(k + 1) = A(k)z(k) + B(k)u(k);k € Z",

a(k) € R", u(k) € R”, 2.1)

Trong d6 : A(k), B(k) la cdc matran (nxn), (nxm) chiéu twong @ng.
Ta dua vao ma tran diéu khién duoc kiéu Kalman nhu sau:
C(k) = [F(k, k)B(k — 1), F(k,k = )B(k — 2),..., F(k, ) BO)|;k € Z7,

Trong d6: F(ks) la ma tran nghiém co ban cua hé tuyén tinh
z(k+1) = A(k)x(k),k € Z" .

Sau déy 14 tiéu chuan hang dé hé (2.1) 1a diéu khién duoc.

Pinh ly 2.1. Hé tuyeén tinh roi rac (2.1) la dat dwoc hoan toan khi va chi khi ton tai
k, > 1 sao cho:

rank C(k,) = n . (2.2)

Chirng minh: Xét anh xa:
k=1
Lu' = F(k,i+1)B(i)u(5).
i=0

Tathy: I, : R"™ — R" 1 anh xa tuyén tinh lién tuc va:

R, =L R =ImL,.

k

Vay, néu hé 1a GR thi ta c6 :

U Lk ka — R”.
—1 F

k

St dung Dinh 1y Baire vé pham trd, ta s& tim dwgc mot s6 , > I sao cho:

kgm no__
I, RV =R =%,

Tir d6 suy ra diéu kién hang (2.2). Nguoc lai, gia st co diéu kién hang (2.2), khi d6 ma tran
(nxn) chiéu dang:

D(k,) = C(k,)C"(k,)
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la khong suy bién, khi d6 ton tai ma tran ngugc D'(k). Véi tly ¥ z, € R", ta x4c dinh
diéu khién:
u(k) = B'(k)F'" k,k+1 D" k, z,.

Ta co:
ZF k,i+1 B)B'(i))F' k,i+1 D"k z

—Dk D'k x =z
Tir d6 suy ra rang voi diéu khién xac dinh trén hé s& dugc chuyén tir trang théi 0 toi
bat ky trang thai z, € R" nao, noi cach khac, h¢ 1a GR. Dinh ly duoc ching minh.
Hé qua 2.2. Hé tuyén tinh ding roi rac (khi A, B trong (2.1) 1a cac ma trdn hang so)
dat dwoc hoan toan khi va chi khi ton tqi k, > 1 sao cho:

rank [B,AB,...,Ak“lel =n.

Vi du 2.3. Cho h¢ phuong trinh:

Ta co:

2
0

A

,C(2)=[B,AB| =

Al

Do d6: rank C(2)=rank|B, AB] = 2. Vay h¢ da cho 1a GR.

1 2
1 0l

Nhan xét: Tir cach dinh nghia tap diéu khién dugc vé 0, ta dé dang thiy rang diéu
kién hang (2.2) ciing 1a diéu kién da dé hé 1a GNC, xong khong phai 1a diéu kién can. Vi
du sau s& chiing to diéu nay.

Vi du 2.4. Xét hé:

Ta co:
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L

Do d6: rank C(2)=rank[B, AB] =1 < 2. Vay h¢ di cho khong thoa man diéu kién hang
(2.2), xong dé kiém tra duoc hé 1a GNC.

0
0

1 -1
1 -1

1

1
. ,C(2)=[B,AB| =

A= ,B=| |= AB=
10

Dinh 1y sau day cho ta mot diéu kién can va du yéu hon diéu kién hang (2.2).
Pinh Iy 2.5. Hé roi rac (2.1) la diéu khién dwegc vé 0 hoan toan khi va chi khi ton tai
$6 k, > 1 sao cho:

ImF £,0 CImC &, . (2.3)
Chirng minh: Gia su hé 1a GNC. Khi d6 C = R", trong do:

k ?

C =[-F(k,0)] ®

F~(M) langhich anh caatap M xac dinh bai:

FM)= z€R":FxeM .

Theo Dinh Iy Baire vé pham trii, s& c6 mét k, > 0 sao cho ¢, = R", diéu d6 c6 nghia
la:

-F k0] ® =R
Tir d6 suy ra diéu kién (2.3). Nguoc lai, néu (2.3) thoa man thi theo dinh nghia vé tinh
GNC, he s 1a diéu khién dwoc vé 0 sau k, budc, vay hé 1a GNC. Dinh 1y duoc chiing
minh.
Hé qua 2.6. Hé tuyén tinh dirngroi rac (khi A, B trong (2.1) 1a cac ma trdn hang so)

la diéu khién duoc vé 0 hoan toan khi va chi khi ton tai sé &, > 1 sao cho:
Im A% C Im[B,AB,...,A’WB].

Vidu 2.7. Xét hé roi rac:

z (k+1) = kz (k),
z,(k +1) = z,(k) + Kz, (k) + (k — 2)u(k),
r,(k+1) =z, (k) + 2kx, (k) + (k — Du(k).

Ta co:



TAP CHf KHOA HOC - S0 4/2016 | 21

k0 0 0
Ak)={0 1 ¥ |, Bk)=|k—2|,C(3) =[B2),F(3,2)BQ), F(3,1)B(0)|,
1 2k 0 k—1
Trong do:
0 0 0
B(0) = |-2|,B(1) =|-1|,B(2) = 0|,
~1 0 1
2 0 0 2 00
F(3,2)=A@2)=|0 1 4|, F3,1)=A>2A41) =4 9 1
1 40 1 4 4
0 0
= F(3,2)B(1) = A(2)B(1) = |—1|, F(3,1)B(0) = A(2)A(1)B(0) = |—19|,
—4 —12
Vay:
0 0 0
C(3) = [B(2), A2)B1), A2A1)BO)| =0 -1 -19].
1 —4 —12

Do d6: rankC(3) = 2 < 3, diéu kién hang (2.2) khong théa man. Thé nhung, boi vi:

0 00
F(3,0) = A2)A(1)A(0) =1 9 0.
4 4 0
Nén:
000
rankF'(3,0) =rank|1 9 0|=2.
4 4 0

Tir 46 d& thay rang diéu kién (2.3) thoa man va hé da cho 1a GNC, mic du né khong
GR.

3. KET LUAN
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Tir bai toan diéu khién duoc hé phuong trinh tuyén tinh roi rac, ching t6i da trinh bay
mét s6 tiéu chuan vé tinh diéu khién duoc hé phuong trinh tuyén tinh roi rac khéng cé han
ché trén diéu khién thong qua cac dinh ly. O d6 ciing minh hoa bai céc vi du cu thé.
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STANDARDS OF CONTROLLABILITYOFSYSTEMSOF UNLIMITEDON
CONTROLLINEAR DISCRETE EQUATIONS

Abstract: In this paper, the first we introduce the controllable problem of systems of
linear discrete equations. Then we present some standards of controllability of systems of
unlimited on control linear discrete equations.

Keywords: linear discrete equations, controllable, standards
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CAC HOP CHAT TRITERPENE TU THAN CAY GAC

(Momordica cochinchinesis)

Pham Vin Hoan'®, Nguyén Xuan Nhiém? Pham Vin Céng’, Pinh Thi Héng Minh*
YTriong Pai hoc Thi @6 Ha Ngi
2\/ign Han 1am Khoa hoc va Céng nghé Viét Nam
T rirong Pai hoc Tay Bdc
*Hoc vién Y Duoc hoc Cé truyén Viét Nam

Tém tdt: Ba triterpene 3P, 5a, 6p-trinydrosterol, ganoderic acid Z, chodrinllastero/ da
dwoc phan 1dp tir than cdy gac Momordica cochinchinesis. Cau tric hoa hoc cuia cac hop
chdt nay dwoc xdc dinh bang cdc phwong phdp phé céng hweng tir nhan 1 chiéu va 2
chiéu ciing nhu két hop so sanh véi tai liéu tham khdo.

Tar khoa: Momordica cochinchinesis, Cucurbitaceae, triterpene.

1. MO DPAU

Gac co tén khoa hoc 1a Momordica cochinchinesis (Lour.) Spreng, thudc ho bau bi
(Cucurbitaceae), bd Violales, chi Mudp dang (Momordica). Cay gac leo khoe, chidu dai co
thé dén 15 m. Than cay co tiét dién goc. L4 gac nhan, thuy hinh chan vit ra tir 3 dén 5 dé,
dai 8-18 cm. Géc 1a loai don tinh khac gbc. Hoa sic vang, qua hinh tron, sic xanh, khi chin
chuyén sang mau do cam, dudng kinh khoang 15 dén 20 cm [1]. Dau gic duoc ding trong
truong hop co thé can vitamin A nhu tré con cham 16n, bénh kho mat, quang ga, ngudi
kém an mét méi. Dung ngoai, bdi vao vét thuong, vét bong mau 1én da non, chéng lanh. O
Anh, mét s6 chuyén gia da dung vitamin A liéu cao dé chita ung thu, tuy c6 dat két qua
nhung lidu cao d& gy bién chimg. Do vay trong 10 nim gan diy, nguoi ta di chuyén sang
ding B-caroten. Dau gic c6 tic dung nhuén trang, dung thich hop cho ngudi bi tao bén.
Hat gic dung dé chita mun nhot, trang nhac 1au ngay khong khoi, quai bi, sung vi, tic tia
stra, tri, 101 dom. Cé noi con dung hat géc chira sbt rét. R& géc co vi déng, tinh mat, co tac
dung trir thép nhiét, hoat huyét, loi tiéu [1].

@ Nhan bai ngay 24.04.2016, giri phan bién va duyét dang ngay 10.05.2016
Lién h¢ tac gia: Pham Van Hoan; Email: hoanhoasp@daihocthudo.edu.vn
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Dau gic c6 ham luong p-caroten (hay tién vitamin A) cao. Duéi tac dung ciua men
carotenaza c6 trong gan va thanh rudt, mot phan tir f-caroten dwoc chuyén thanh hai phan
tir vitamin A. Vién Quén y 108 phéi hop véi Bo mén Di truyén truong Dai hoc Khoa hoc
Tu nhién — PHQGHN d4 tién hanh xac dinh tac dung ciia dau gic 1én men thudc chung
Mortimer (M¥) nhay cam véi tia xa. So v&i ddi chung, dau gic c6 kha ning phuc hdi rd rét
1a 1am bén vitng cac nAm men d bi nhiém xa.

Thém vao d6, hoat tinh khang ung thu cta dich chiét qua gic di duoc Jung K. va cong
su nghién ctru in vitro va in vivo. Theo d6, dich chiét cua loai nay da co6 tac dung trc ché su
phat trién ciia dong té bao ung thu tuyén dai trang véi trong lugng khdi u giam dén 23,6%
s0 v6i 16 d6i chig. Hon nita, dich chiét cua loai qua nay ciing c6 tac dung trc ché sy phat
trién cta té bao ung thu rudt va té bao ung thu gan HepG2. Céc nghién ctru siu hon vé tac
dung khang ung thu caa dich chiét qua gic ciing di dugc nghién ciru. Nghién ctru da chi ra
rang qua trinh gy hoai tir té bao ung thu dai trang tir chiét suat qua gic khong phai 1a qua
trinh apoptosis. Phuong phap xac dinh khang nguyén immunoblotting cho thiy cyclin A,
Cdk2, p27 "¥KPL 43 giam xubng mirc quy dinh [2].

2. THUC NGHIEM VA PHUONG PHAP NGHIEN CUU
2.1. Mau thuc vt

Day gac duogc thu hai tai Ha Noi vao thang 9/2013. Tén khoa hoc duoc PGS.TS. Ninh
Khéc Ban, Vién Han 1am Khoa hoc va Cong nghé Viét Nam giam dinh. Mau tiéu ban dugc
lwu giit tai Vién Hoa Sinh bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

2.2. Hoa chit, thiét bi

Sdc ky lép mong (TLC): Thuc hién trén ban mong trang san DC-Alufolien 60 F254
(Merck 1,05715), RP18 F254s (Merck); phat hién chat bang dén tir ngoai ¢ hai budc song
254 nm va 365 nm hogc dung thudc thir 1a dung dich H,SO, 10% duoc phun déu 1én ban
mong, siy kho rdi ho nong tir tir &én khi hién mau.

Sdc ky cét (CC): Puoc tién hanh voi chat hap phu 1a Silica gel pha thuong va pha dao.
Silica gel pha thuong c6 c& hat la 0,040 - 0,063 mm (240 - 430 mesh). Silica gel pha dao
YMC (30 - 50 um, Fuji Silysia Chemical Ltd.).

Phé cong hueng tir hat nhan (NMR): Po trén may Bruker AM500 cuia Vién Hoa hoc,
Vién Han 1dm Khoa hoc va Céng nghé Viét Nam.

Phé khéi lirong (LC-MS): Po trén may Agilent 1100 cua Vién Hoa Sinh bién, Vién
Han lam Khoa hoc va Céng nghé Viét Nam.

2.3. Phan lap céc hop chat
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Day gac M. cochinchinesis sau khi phoi kho da dugc nghién thanh bot (1,2 kg) duoc
chiét 3 1an véi methanol, siéu &m (¢ 50°C, mdi lan 1 gio). Dich chiét duoc loc qua gidy loc,
gom loai bo dung méi duéi ap suét giam thu dwoc 40 g cin chiét methanol. Can chiét nay
dugc hoa tan vao 2 lit nude cat va tién hanh chiét phan b véi chloroform thu dwoc can
chloroform (9 g) va can nudéce (30 g).

Cin cloroform (9 g) dwoc hoa tan bang dung mdi dichloromethane b sung silica gel ti
1& 1/2. Quay loai dung méi dén khd rdi nghién min. HAn hop nay phan tich thanh nim
phan doan C1-C5 bang séc ki cot silica gel pha thuong véi hé dung méi rira giai ting dan
n-hexane/acetone: 10/1—1/1 (v/v). Phan doan C2 (1g) tiép tuc duoc phan tach thanh 2
phan doan C2.1 va C2.2 bang sic ky cot silica gel pha dao véi hé dung méi acetone/ nudc:
6/1 (v/v). Hop chét 1 (5.0 mg) thu duoc sau khi tinh ché phan doan C2.2 (260 mg) bang
sac ky cot silica gel pha thuong sir dung hé dung méi hexane/acetone: 2/1 (v/v). Phan doan
C3 (1,2g) duoc phan tach trén sic ky cot silica gel pha dao voi hé dung méi acetone/nudc:
2/1 (v/V) thu dugc bén phan doan C3.1-C3.4. Hop chat 2 (10.0 mg) thu dugc khi tinh ché
phan doan C3.2 (300 mg) trén sic ky cot sephadex véi hé dung méi ria giai
dichloromethane/ methanol: 1/3 (v/v). Phan doan C4 (1,5g) tiép tuc dugc phan tach thanh
hai phan doan C4.1 va C4.2 trén cot sic ky silica gel pha thuong véi hé dung mdi rira giai
dichloromethane/ methanol/ nuéc: 7/1/0.1. Tinh ché phan doan C4.1 (600 mg) bang sac ki
cot silica gel pha dao vai hé dung méi rira giai acetone/ methanol: 1/8 (v/v) thu dugc hop
chat 3 (15.0 mg).

3p,5a,6p-trihydrosterol (1): Chat bot mau trang; cong thic phan tir CTPT CagHasOs.
khéi lugng phan to M=430. 'H-NMR (500 MHz, DMSO) va “C-NMR (125 MHz,
DMSO), xem Bang 1.

Ganoderic acid Z (2): Chat bot mau tring; CTPT CsoHssOs; khdi lwong phan tir
M=456. *H- NMR (500 MHz, CDCls) va *C-NMR (125 MHz, CDCl5), xem Béng 1.

Chodrinllasterol (3): Chat bot mau tring; CTPT CagHagO; khdi lwong phan tir M=412.
'H- NMR (500 MHz, CDCl3) va *C-NMR (125 MHz, CDCls), xem Bang 1.

Hinh 1. CAu tric hoa hec cia cac hep chat
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3. KET QUA VA THAO LUAN

Hop chét 1 thu duoc dudi dang chit bot mau tring. Phd *H-NMR( Bang 1) xuét hién
tin hiéu cong huong cua 2 nhom methyl bac ba singlet tai 64 0,54 (3H, s, H-18) va 0,90
(3H, s, H-19). 4 nhém methyl doublet tai &4 0,99 (3H, d, J=6,5, H-21), 0,83 (3H, d, J=6,5,
H-26), 0,81 (3H, d, J=7,0, H-27), 0,89 (3H, d, J=6,5, H-28). Tin hi¢u proton tai & 5,19
(1H, dd, J=15,5; 8,0, H-22) va 5,25 (LH, dd, J=15,5; 7,0, H-23) cho thiy day 12 mot tin
hiéu cua lién két doi v6i hang s6 J nam trong khoang 12-16 ching té day 1a vi tri trans.
Ngoai ra trén phd pronton con xuat hién tin hiéu cua proton olefinic triplets tai &4 5,08
(1H, t, 2,5, H-7). Phé *C-NMR va phd DEPT cua 1 xuit hién tin hiéu cua 28 nguyén tu
cacbon trong d6 c6 4 cacbon bac 4 trong d6 c6 1 cacbon olefin & ¢ 139,.71 (C-8) va 3
cacbon bac 4 con lai ¢ cac ¢ 74,49 (C-5); 42,27 (C-13); 36,66 (C-10); 11 cacbon bac 3
trong do co 3 cacbon olefin ¢ d¢ 135,28 (C-22); 131,39 (C-23); 119,42 (C-7) va 8 cachon
bac 3 con lai & 5¢ 72,13 (C-6); 65,98 (C-3); 55,32 (C-17); 54,17 (C-14): 42,27( C-9); 42,00
(C-24); 40,09 (C-20): 32,46 C-25); 7 cacbon bac 2 tai 8¢ 40,19 (C-4); 39,00 (C-12); 32,92
(C-2); 31,17 (C-1); 27,71 (C-16); 22,59 (C-15); 21,33 (C-11); 6 cacbon bac 1 tai 8 20,97
(C-21): 19,74 (C-26); 19,46 (C-27); 17,70 (C-19); 12.07 (C-18). Tt céc di liéu phd néu
trén hop chat 1 duoc du doan 1a 3p,5a,6p-trihydroxysterol. Théng qua cic tuong tac truc
tiép H-C trén phd HSQC, do chuyén dich héa hoc cua cac proton duoc gan chinh xac voéi
cacbon tuong tng (Bang 1). So sanh sé liéu phd NMR caa hop chit 1 thay hoan toan pho
hop vai s6 liéu phd caa 3B,50,6p-trihydroxysterol [3] tai cac gia tri tuong Gng. Thém vao
d6 ciu tric cia hop chat 1 mot lan nita dugc khang dinh thém dya trén cac twong tac
HMBC. Qua phan tich cac dit liéu phd cia hop chat 1 ¢ trén cling voi cac dir liéu phd cua
hop chéat tham khao, mét 1an nira khang dinh hop chét 1 1a 3B,50,6p- trihydroxysterol.

Bang 1. Dir liéu phdé NMR ciia hgp chat 1

1 2 3
No.| %8¢ oc*® | o mult. | *5. | 8 | 8y mult. | 8¢ 8 | 8 mult. (J,
(J, H2) (J, H2) Hz)
1] 36 | 3117 316 [ 3011 371 | 38,02
2 [ 339 | 32,92 34,7 [ 2573 26,1 | 31,50
3676 | 6598 | 377(m) | 2182 | 76,11 | 3.43(brs) | 71,0 | 71,08
4 | 419 [ 4019 476 [ 3761 342 | 3717
5 [ 762 | 74,49 515 | 44,26 40,2 | 40,30
6 | 743 | 7213 19,7 | 18,19 296 | 29,66
7 [ 1205 | 119,42 [5,08(t,25) | 199,1 | 25,91 117,4 [ 117,48 | 5,16 (m)
8 [ 1416 | 139,71 1335 |[134,07 139,6 | 139,58
9 | 438 | 42,27 1355 [134,73 49,4 | 49,48
10 | 38,1 | 36,66 37,2 | 36,94 342 | 34,24
11 ] 225 | 21,33 21,3 [ 20,96 215 | 2157
12 [ 40,0 | 39,00 31,2 [ 31,03 39,4 | 39,49
13 | 438 | 4786 44,8 | 44,56 433 | 4331
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14 | 55,3 54,17 49,91 | 49,91 55,1 55,14
15| 235 22,59 31,2 | 30,81 23,0 23,02
16 | 285 27,71 28,1 | 28,23 28,5 28,40
17 | 56,12 | 55,32 50,6 | 50,33 55,9 55,92

18 | 12,6 | 12,07 | 054(s) 161 | 1577 | 0,69 (s) 120 | 12,07 0,55 (s)
19 | 188 | 17,70 | 0,90 (s) 18,8 | 18,48 | 0,99 (s) 130 | 13,05 0,80 (s)
20 | 40,8 | 40,09 36,6 | 36,38 40,8 | 40,76
21| 21,5 | 20,97 |0,99(d,6,5)| 18,8 | 1853 |0,94(d,65)| 21,1 | 20,93 | 1,03(d,6,5)
221362 | 13538 | 519(dd, | 404 | a4gs 1382 | 138,12 |5,03 (dd, 15,0;

15,5; 8,0) 8,5)
23| 132,2 | 131,39 | 5.25(dd, 1294 | 129,52 |5,17 (dd, 15,0;
155 70) | 270 | 2690 85)
24 | 432 | 42,00 1474 |14573| 6,89 (t, 7,5) | 51,2 | 5124
25 | 334 | 32,46 126,2 | 126,59 31,9 | 3183
26 | 20,2 | 19,74 |0,83(d,6,5)| 20,7 | 11,99 190 | 18,83 | 0,79(d, 6,0)
27 | 19,9 | 19,46 |0,81(d, 7,0)| 1738 | 172,73 214 | 21,35 | 0,85(d, 6,5)
28 | 17,9 | 17,27 |0,89(d,6,5)| 216 | 22,12 | 0,87 (s) 254 | 2539
29 264 | 28,04 | 0,97 (s) 124 | 12,44 | 081(t, 7,5)
30 245 | 2426 | 0,88 (s)

dc cua 3p,5a,6p-trihydroxysterol [3]. *8c cia 34-hydroxy-7-oxo-5a-lanosta-8,24(E)-
dien-26-oic acid [4]; ©5c cua chodrinllasterol [5].

Hop chit 2 thu dwoc c6 dang chat bot vo dinh hinh mau tring. Phé proton *H-NMR
(Bang 2) xuét hién tin hiéu cong huong cua 5 nhdm methyl bac ba singlet tai 8y 0,69 (3H,
s, H-18), 0,87 (3H, s, H-28), 0,88 (3H, s, H-30), 0,97 (3H, s, H-29) va 0,99 (3H, s, H-19);
mot methyl doublet véi hing sé J=6,5Hz tai &y 0,94 (3H, d, J=6,5, H-21); tin hiéu proton
cua mot vinyl methyl singlet & &y 1,84 (3H, s, H-26). Bén canh d6 trén phd proton ciing
xuat hién maot tin hiéu proton olefinic triplet voi J=7,5Hz tai &y 6,89 (1H, t, J=7,5, H-24).
Va mét tin hiéu proton & 8y 3,43 (1H, br s, H-3). Phé *C-NMR va phd DEPT cua 2 xuit
hién tin hiéu cua 30 nguyén tir cacbon trong d6 c6 8 cacbon bac 4 vi 1 nhom
cacboxycacbonyl & 6¢c 172,73(C-27) va 3 cacbon olefin ¢ 8¢ 126,59(C-25); 134,07(C-8);
134,73(C-9) va 4 nhom cacbon bac 4 con lai ¢ cac 6c 36,94(C-10); 37,61(C-4); 44,56(C-
13); 49,91(C-14). 5 cachbon bac 3 gébm 1 cacbon olefin ¢ 8¢ 145,73(C-24) va 36,38(C-20);
44,26(C-5); 50,33(C-17); 76,11(C-3). 10 cachon bac 2 & cac 5¢ 18,19(C-6); 20,96(C-11);
25,73(C-2); 25,91(C-7); 26,90(C-23); 28,23(C-16); 30,11(C-1); 30,81(C-15); 31,03(C-12);
34,85(C-22). 7 cachon bac 1 & cac 6c 11,99(C-26); 15,77(C-18); 18,48(C-19); 18,53(C-
21); 22,12(C-28); 24,26(C-30); 28,04(C-29). Thong qua cic tuong tac truc tiép H-C trén
pho HSQC, do chuyén dich hda hoc ciia cac nguyén tir proton dugc gan véi cacbon tuong
tng (Bang 1). So sanh véi s6 liéu pho cua hop chat ganoderic acid Z thiy hoan toan phu
hop tai cac vi tri twong tng. Cau trdc cua 2 duoc khing dinh thém dua trén két qua phan
tich phé 2 chiéu HMBC. Qua phan tich cac phé cua 2 nhu trén két hop véi dir liéu cua tai
lieu tham khao c6 thé khang dinh hop chat 2 1a ganoderic acid Z. Day 14 lan dau tién sb
liéu phé ciia ganoderic acid Z dugc cong bd.
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OH
1 2

Hinh 2. Cac twong tac HMBC chinh cua 1 va 2

Hop chét 3 thu duoc dang tinh thé hinh kim mau tring. Phé proton *H-NMR (Bang 3)
Xuat hién tin hiéu cong huong caa 2 nhém methyl bac ba singlet tai 8y 0,55 (3H, s, H-18)
va 0,80 (3H, s, H-19). Tin hiéu cong huong cua 3 nhom methyl bac 2 doublet tai cac 6y
0,79 (3H, d, J=6,0, H-26), 0,85 (3H, d, J=6,5, H-27) va 1 nhdom metyl triplet tai 4 0,81
(3H, t, J=7,5, H-29). Bén canh d6 trén pho proton con xuat hién tin hiéu tai oy 5,19 (1H,
dd, 15,0; 8,5, H-22) va 5,03 (1H, dd, 15,0; 8,5, H-23) cho thiy day 1a tin hiéu cua 1 lién két
d6i v6i hang s6 J nam trong khoang 12-16HZ cho thiy day 1a vi tri trans. Ngoai ra phd *H-
NMR con cho théy tin hiéu cua 1 proton olefinic tai 84 5.16 (1H, m, H-7). Phé *C-NMR
va phé DEPT cua 3 xuat hién tin hiéu cia 29 nguyén tir cacbon trong dé c6 3 nguyén tir
cacbon bac 4 tai 6¢c 139,58 (C-8), 43,31 (C-13), 34,24 (C-10). 11 nguyén tir cacbon bac 3
tai cac o¢c 138,12 (C-22), 129,52 (C-23), 117,48 (C-7), 71,08 (C-3), 55,92 (C-17), 55,14
(C-14), 51,24 (C-24), 49,48 (C-9), 40,76 (C-20), 40,30 (C-5), 31,83 (C-25). 9 nguyén tu
cacbon tai cac d¢ 39,49 (C-12), 38,02 (C-1), 37,17 (C-4), 31,50 (C-2), 29,66 (C-6), 28,40
(C-16), 25,39 (C-28), 23,02 (C-15), 21,57 (C-11) va 6 nguyén tir cacbon bac 1 tai d¢ 21,35
(C-27), 20,93 (C-21), 18,83 (C-26), 13,05 (C-19), 12,44 (C-29), 12,07 (C-18). Tur s6 liéu
phd caa hop chat 3 véi sb lieu tai lieu tham khao thdy hoan toan phu hop tai cac vi tri
twong tng do d6 c6 thé khang dinh hop chét 3 1a chodrinllasterol.

4. KET LUAN

Bang cac phuong phap nghién ciiu truyén théng da phan lap duogc tinh dau than cay
Gac. Sur dung cac phuong phap nghién ciru hién dai (sic ki 1ong higu nang cao HPLC; cac
phuong phap phd cong huong tir hat nhan 1 chiéu va 2 chiéu) da phan 1ap va xac nhan
dugc cau tric cua mot sb cdu tar chinh trong tinh dau. D6 1a 3 tritecpen 3PB,50,6p-
trihydrosterol, ganoderic acid Z, chodrinllasterol.
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SOME TRITERPENES FROM TRUNK OF MOMORDICA
COCHINCHINESIS

Abstract: Some triterpenes as 3,50, 6p-trinydrosterol, ganoderic acid Z, chodrinllasterol
have been isolated from trunk of Momordica cochinchinesis. Chemical strucsture of these
compounds have been confirmed by NMR (1D and 2D) and compared with references.

Keywords: Momordica cochinchinesis, Cucurbitaceae, triterpene.
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UNG DUNG XiCH MARKOV TRONG PHAN TiCH VA
DU BAO XU THE GIA CHUNG KHOAN

Nguyén Thi Thu Huyén®, Tran Trong Nguyén®¥, Nguyén Viin Tuin’
YTrieong Pai hoc Sw pham Ha Ngi
23Hgc vién Chinh sach va Phat trién

Tém tdt: Trong bai b&o nay ching toi gidi thigu mét ing dung cua xich Markov trong
phan tich va du bdo xu thé gia chitng khoan. Cac phan tich thuc nghiém duoc thuc hién
trén co6 phiéu FPT — mét trong cdc bluechip dang niém yét trén thi truwong chirng khoan
Viét Nam. Két qud thuc nghiém cho thdy c6 thé #ng dung xich Markov trong phan tich va
dir bdo xu thé gia chizng khoan trén th; trueong.

Tir khoa: Xich Markov, phan tich va du bdo xu thé gia chitng khoan

1. GIOI THIEU

Phan tich va du béo xu thé gia chitng khoan chiém vai trd quan trong trong phan tich
dau tu chiang khoéan. Viéc nim bét duoc xu thé dién bién cua gia trong tuong lai gitip nha
dau tu xdy dung dugc chién luoc dau tu thich hop dé ti da hoa loi nhuan va giam thiéu
duoc rai ro. Hién nay di co rat nhiéu phuong phap khac nhau dé phan tich va du bao xu
thé gia chung khoan, trong d6 tap trung vao hai trudng phéi chinh: Phan tich co ban va
phan tich k¥ thuat. Néu nhu phan tich co ban chu truong danh gia gia tri caa mot ¢6 phiéu
thdng qua cac gié tri ndi tai cua cong ty thi phan tich ky thuat lai chi cin ctr vao dién bién
cu thé cua gia ching khoan trén thi truong. Mdi phuong phap phan tich déu cé nhitng wu
nhuoc diém nhat dinh, trong d6 cac phan tich k¥ thuat chiém wu thé hon trong cac phan
tich va du bao ngan han.

Gan day, cac phan tich va du bao xu thé gia chimg khoan duya trén xich Markov rat
dugc quan tim nghién ctru. Nhiéu nghién ctru da chi ra rang dién bién gia chimg khoan qua
mdi phién giao dich c6 tinh Markov, do d6 c6 thé sir dung cac tinh chat cua xich Markov
trong phan tich va du bao xu thé gia ching khoan (Deju Zhang va Xiaomin Zhang, 2009;
Kevin J. Doubleday va Julius N. Esunge, 2011; Milan Svoboda va Ladislav Lukas,
2012;...).

! Nhan bai ngay 10.04.2016; giri phan bién va duyét dang ngay 10.05.2016
Lién hé tac gia: Tran Trong Nguyén; Email: nguyenttc@gmail.com
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Thi truong chimg khoan Viét Nam ra doi va phat trién cho dén nay da duoc 16 nam.
Mic du d3 c6 nhitng budc phat trién vuot bac vé quy méd vén hoa va sb lwong tai san niém
yét nhung thi trudng chimg khoan Viét Nam van dugc danh gia 1a mét thi trudng nho, méi
ndi, rat hép dan nhung cling tiém 4n nhiéu rui ro. Do vay, viéc dy doan chinh xac vé xu
hudng va mirc gia ching khoan trong tuong lai rat quan trong khong chi véi mdi nha dau
to ma con voi cd cac co quan quan ly thi truong. Trong bai bao nay, chung to6i ing dung
mo hinh xich Markov dé phén tich sy thay ddi cua gia chimg khoan & thoi diém hién tai
nham du doan sy thay ddi cua chung trong tuong lai. Phan tich thuc nghiém duogc thuc
hién trén c¢6 phiéu FPT - mét trong nhirng c6 phiéu 16n dang niém yét trén thi truong
ching khoan Viét Nam. Noéi cu thé hon, chung t6i mudn tim cu tra 101 cho 2 bai toan:

Bai toan 1: Dy bao su tang, giam ciia gid déng cira chiing khodn hang ngay. Cu thé:

v Xac dinh kha nang tang, gitr nguyén hoac giam cua gia dong ctra chirng khoan
trong phién tiép theo va trong tuwong lai gan.

v' Dy doan khoang thoi gian trung binh gia chitng khoan sé thay doi trang thai.

Bai toan 2: Dy béo kha nang gid nam trong cac khodng gia co thé co cia gid déng
cira trong ngay tiép theo.

2. MOQT SO KHAI NIEM CO BAN
2.1. Qua trinh Markov

Gia sir ta nghién ciru sy tién trién ciia mot hé vat chit nao dé theo thoi gian. Goi X, la
trang thai (vi tri) cta hé tai thoi diém t, X, chinh la mot bién ngau nhién mo ta trang thai
ctia hé d6. Tap hop céc trang thai co thé c6 ciia hé goi 1a khong gian trang thai cia hé, ky
hiéu 1a E. Qua trinh {X, }teT nhu thé dugc goi 1a mot qua trinh ngdu nhién, voi teT R,
thong thuong T 14 tap cac sd nguyén khong am.

Mot qua trinh ngéu nhién dugc goi 1a ¢6 tinh Markov néu:

P(Xm =]/ X =Ko, X, =K,y Xy =K, X = i) :P(Xm =J/X; = i)
voi moi t=0,1,2,... va moi ddy trang thai i, J,K;,K;,....K_, €E.

Quia trinh Markov la mot qua trinh ngau nhién c6 tinh Markov.
2.2. Xich Markov

Qué trinh ngau nhién {X,} . duoc goi la xich Markov nhan gia trj trong E khi va chi
khi véi mdi ho hitu hantiy y t, e T,t, <t <...<t, <t Va iy,...,i,,1, j € E taco:
P(X,, =/ X, =ip X, =iy X, =iy, X, =i)=P(X, =]/ X, =i).

Nhu vay, néu biét trang thai hién tai thi qua khir va twong lai doc 1ap vai nhau.
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Xéc suat chuyén mot budc 1a xac suat co diéu kién dé hé tai thoi diém n (hién tai) ¢
trang thai i chuyén sang trang thai j tai thoi diém n + 1 (tuong lai) sau mot budc chuyén:

Pjj =P(Xt = j/th =i)

n+l

P :(pij) v6i 0< p; <LVi,je E,Z p; =1 duogc goi l& ma tran xac suat chuyén sau mot
jeE
budc.
X&c suét chuyén n budc 1a xac suat chuyén tir trang thai i sang trang thai j sau n budc
chuyén:

pf’ =P(X, =ijlX, =i).

ij
Phan phéi ban dau 2=(4)__ trén khong gian trang thai E duoc goi la dung voi ma

tran chuyén P néu A khéng phu thuéc vao n tac 1a 21=1" hay 1=AP,
A=Y 2p;VieE

jeE
Phan phdi dimg con dugc goi 1a phan phéi bt bién hay phan phéi can bang.
2.3. Phén loai trang thai xich Markov
e Trang thai i dén duoc trang thai j vakihiéula i — j néutontai n>0 sao
(n)
cho pij >0.
e Haitrang thdi i va j dugc goi la lién thong dugc vaéi nhau va ki hiéu 13 i <> j
néui—jva joi.
e Thoi diém qua dau tién & trang théi i 1a bién ngau nhién T, xac dinh bai:
T =inf{n>1: X =i/ X, =i}
bat 1" =P(T, =n) 1a x4c suét xich quay tré lai trang thai i lan dau tién sau n budc.
e Trang théi i la nhat thoi néu:
P(T, <»)=Y " <1
]
e Trang thai i duoc goi la hdi quy néu xich trd lai trang thai d6 mot s6 vo han lan
nghia la:
P(T, <o0)=> fi" =1

i
n=1

e Trang thai i la hip thu néu va chi néu:
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pii :1Vépij =0vGii# J
NGi cach khac, mot trang thai i dwoc goi 1a hap thu néu xich khéng thé rai khoi trang
thai nay. D& dang nhan thiy, mot trang théi hoac 1a hdi quy hoic 13 nhit thoi.
2.4. Tinh chét co ban cia xich Markov
Ngoai tinh Markov va tinh dung, xich Markov con c6 mét sé tinh chat co ban khac:
e Trang théi i duoc goi 1a tuan hoan néu ton tai n sao cho véi moi N'>n thi:
P(X, =i/ X, =i)>0.
Xich Markov tuan hoan néu moi trang thai déu tuan hoan. Xich Markov téi gian c6 mot
trang thai tuan hoan 1a xich tuan hoan.
e Trang thai i duoc goi 1a Ergodic néu né tuan hoan va hoi quy duong.
Xich Markov 12 Ergodic néu tdn tai mot sé hiru han k sao cho:
P{X,, =j/X =i}>0¥ij.
Déi vai xich Markov téi gian, néu moi trang thai caa né 1a Ergodic thi xich 1a Ergodic.
2.5. Pwong trung binh dgng (SMA)
Cho chudi {ai}iNzl , duong trung binh dong (MA) trong khoang thoi gian n 1a mot

x. , . N-n+1 . ~ N
chuoi méi {Si}i=ln+ dugc dinh nghia tr 8, nhu sau:

1 i+n-1

== a

! ]
n 43

MG{t céach truc quan, trong thi truong ching khoan, duong trung binh trong khoing
thoi gian n 1a dudong chay theo biéu dd gia dugc do bang trung binh cong ctua n muc gia
dong cira gan nhét.

3. MO HINH PHAN TICH VA DU BAO XU THE GIA CHUNG KHOAN
DUA TREN XiCH MARKOV

Qué trinh phan tich va du bao xu thé gia chimg khoan dwa vao xich Marov dugc thuc
hién tong quét theo cac budc sau:

v/ Thu thap va cap nhat cac dit lidu vé gia chimg khoan ctia mot cong ty cu thé;

v Xay dung trang thai va xac dinh trang thai chuyén tuong tng;

v Hinh thanh ma tran x4c suat chuyén trang thai,

v Tinh toan dé thu dugc cac vecto trang thai tir ma trén xac suit chuyén;

v’ Phan tich, du bao va dua ra quyét dinh.

Trong cac budc trén, viéc xay dung céc trang thai dé tir 6 hinh thanh nén ma tran xéac
sudt chuyén trang thai dong vai trd quan trong nhat. Phan dudi day s& dua ra phuong phap
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deé tim ra ma tran xéc suat chuyén doi voi 2 bai todn da néu trong phan gidi thi¢u.

Bai toan 1: Dw bao kha nding ting, giit nguyén hodc gi@am cia gid dong cira chirng
khoan

Truéc hét, chung ta wdc luong ty Ié tang, git nguyén hoic giam cua gia déng cira
trong phién tiép theo va trong twong lai gin bang cach udc lwong ma tran xac suét chuyén
trang thai.

Goi X, Xy, Xq,..., X, 12 gid dong cira & ngay thwr i. Dat v, = x,, —X,i=1n. Ta s& coi gia
dong cira mdi phién c6 3 trang thai: ting gia (ki hiéu 1a S,), giit nguyén gid (ki hiéula S,)
va giam gia (ki hiéu 1a S, ). Rd rang, cic trang thai nay lan lugt twong (mg véi cac truong
hop: v, >0, v, =0 va v, <0. Dya vio viéc tinh s6 1an chuyén trang thai F; tir trang thai |
sang trang thai j sau mot budc, ta 1ap dugc ma tran tin sd chuyén trang thai dang:

F=(F

; )3 ; Vi, j=1,3. Tt d6, ching ta c6 thé wéc tinh ma tran x4c sudt chuyén trang thai

nhu sau:
i . xn
Pu P P Pi =3 L néu zj:l F >0
P= Py Py Py, O do Z j=1 F”
Psi Py Pss 0 néu Zr;:l Fij =0

Tiép theo, ta danh gia khoang thoi gian trung binh dé gia chimg khoan dang ¢ trang
thai tang, giam hoic giit nguyén s& chuyén sang trang thai khac. Bé lam diéu do, ta xay
dung mét xich Markov hap thu lién két véi qué trinh Markov da cho. Ta quy dinh trang

thai giam 1a trang thai hap thy, tic 1a P, =1 p,, =0; p, =0. Nhu vy, ma trdn xac suat

chuyén P’ ctia xich Markov hép thu c6 dang:

Pu P P
P = P P Py
0 0 1

* 7
Bay gi0, ta chia ma trdn P thanh céac khdi:

O:(0,0); Q={pﬂ plz} i =(1) l1a ma tran don vi.
p21 p22
bat W = (V\/ij )2 ,» trong do W; la phan tir ciia ma tran W cho biét néu bét dau tir

trang thdi | s& c6 bao nhiéu thoi gian qua trinh & trang thai j trudc khi né dat t6i trang thai
giam. Khi do, theo xich Markov h?ip thy, ta co:
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1
W:(I_Q)—lz{l_pll ~Pr2 } '
—P21 1-p2

Bai toan 2: Du b&o khd néng gid nam trong cac khodng c6 thé co ciia gid déng cira
trong phién tiép theo

V6i bién d6 giao dich da biét caa mdi san giao dich, ta c¢é thé biét (chic chan) khoang
giao dong cua gia chung khoan trong phién tiép theo. Tuy nhién, nha dau tu thuong mong
muén xac dinh dwoc cac khoang gia c6 thé cé cua gia dong cira trong phién tiép theo cu thé
hon, hep hon dé dwa ra chién luoc dau tu thich hop. Ta c6 thé xac dinh kha ning gia nam
trong cac khoang nay théng qua ma tran xac suat chuyén dwoc xay dung theo cac budc
sau:

v Tinh trung binh dong gia dong ctra dua vao tap dir liéu quan sat, tinh chénh 1éch
giita gia dong cira thuc té va gia du bao;

v" Dua vao gia tran, gia san phién tiép theo, ta xac dinh dugc khodng gia chénh Iéch
ma gia dong ctra phién tiép theo dao dong. Chia khoang d6 thanh 4 khoang nho dé hinh
thanh nén céc trang thai;

v Loai bo nhitng gia tri chénh 1éch nam ngoai khoang vira thanh 1ap, dua vao 4
trang thai da tao ¢ trén, dan nhan twong ung dir li€u trong cot gid chénh léch va tir do6 xac
dinh duoc trang thai chuyén tir trang thai nay sang trang thai khac;

v' Tiép theo, lam twong ty nhu bai toan 1.

4. UNG DUNG MO HINH VOI1 SO LIEU THUC TE

Pé thyc nghiém, chling toi quan sét su thay doi gia co phiéu FPT trong 495 phién giao
dich tir ngay 01/01/2014 dén ngay 31/12/2015 rdi phén tich va du bao xu thé gia chung
khoén nay theo mé hinh xay dung & Muc 3 (nguén sé liéu ldy tir trang web ciia Cong ty Co
phan chiing khoan FPT: fpts.com.vn).

Bai toan 1: Dw bédo khd ning ting, giiv nguyén hodgc gidm cia gid déng cira co
phiéu FPT

Bang phuong phap tim ma tran X4c suat chuyén nhu ching t6i di trinh bay trong Muc
3, véi sy hd tro cua cac phan mém tinh toan, ta c6 dugc két qua nhu sau:

97 20 95 ]
p11 p12 p13 22182 21112 21192
P=|py Pp Pyul|= % % %
Py Psz  Pas 87 28 108

| 223 223 223
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Vi trang thai gia cudi phién 31/12/2015 khong thay d6i so v6i phién trudc dé nén ta

liy vecto trang thai ban dau 1a 7, = (0;1;0). Ki hiéu vecto xac suit trang thai ctia phién

giao dich tiép theo 1a 7,, khi d6 ta co:

0.4576 0.0943 0.4481

m, =1,P =(0;1,0) 04828 0.1897 0.3275|=(0.4828;0.1897;0.3275) ,
0.3901 0.1256 0.4843

Két qua nay cho thdy, x4c sudt phién giao dich tiép theo gia c¢d phiéu FPT chuyén sang
trang thai ting 1a 48.28%, xac suat gia khong thay doi trang thai 13 18.97% va xéac sut gia
chuyén sang trang thai giam 1a 32.75%.

Dé x4c dinh khoang thoi gian gan sap toi, xu thé gia c6 phiéu FPT s& tang, giit nguyén
hay giam ta di tim phan phdi dimng, tirc 13 di tim nghiém khong 4m ctia hé:

97 20 95 |
212 212 212
28 11 19 .
(X4, X, X3) s =3 c8 = (X, %, %) , trong d6 X, +X, + X, =1.
87 28 108
| 223 223 223 ]

Giai h¢ nay ta dugc:
X, =0.4302348 ~ 43%
X, =0.1198072 ~12%
X3 = 0.4499580 ~ 45%
Tir 46, ¢ thé két luan, trong thoi gian sap toi kha ning gia dong ctra ¢6 phiéu FPT s&
tang 1a 43%, kha nang gia dong ctra s€ gilt nguyén 1a 12% va kha nang gia dong ctlra s€
giam 1a 45%.

Ta lai c6 ma tran xac sut chuyén ctia xich Markov hap thu 1a:

97 20 95
212 212 212

pP* = @ E E =(Q Rj
58 58 58 o 1
0 0 1

Trong do:
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A
212 212
s ou

58 58

Tir 46, bang phuong phap tim ma tran nghich dao, ta co:

115 -20\*

(I —Q)_l _ 212 212 _ (2.0566 0.2394j
-28 47 1.2252 1.3767
58 58

Vi két qua nay, néu gia cd phiéu FPT dang ¢ trang théi ting thi no tiép tuc ting trung
binh 14 2.0566 ngay va giit nguyén trung binh 14 0.2394 ngay réi méi chuyén sang trang
thai giam, tirc 1 trung binh 2.0566+0.2394 =2.296 ngay sau, gia co phiéu FPT s& bat dau
chuyén sang trang giam.

Néu gia c6 phiéu FPT dang ¢ trang thai giit nguyén thi nd s& ting trung binh 1a 1.2252
ngdy va giit nguyén trung binh 1a 1.3767 ngay rdi méi chuyén sang trang thai giam tic 1a
trung binh 1.2252+1.3767=2.6019 ngay sau, gia co phiéu FPT s& chuyén sang trang thai
giam.

Nhu vay, sit dung xich Markov véi s6 liu trén, chung ta c6 thé du bao duoc khoang
thoi gian trung binh dé gia chimg khoan dang & trang théi ting hodc gitr nguyén s& chuyén
sang trang thai giam.

Bai toan 2: D b4o khd ndang gid cé phiéu FPT nam trong cac khodng cé thé cé cia
gid déng cira trong phién tiép theo

Dé du kha ning gia c6 phiéu FPT nam trong cac khoang c6 thé co cua gia dong cira
trong phién tiép theo, ching ta thuc hién theo phuong phap da gidi thiéu trong Muc 3 nhu
sau.

- Tinh trung binh dong ciia gia dong ctra clia ¢ phiéu FPT trong 10 phién giao dich
(MA10);

- Quan sat gia dong ctra ctia cd phiéu FPT tai ngay cubi cung (coi 14 ngay hom nay)
1a 48.3. Do bién d¢ giao dong mdi phién trén san HOSE tai thoi diém hién tai, theo quy
dinh 12 7%, nén so v&i gia ngay hom nay, chénh léch gia c6 phiéu FPT ngay mai s& nam
trong doan [—3.3;3.3].

- Chia doan [—3.3; 3.3] thanh 4 doan (ntra doan) nho - cac trang thai:

P1 P2 P3 P4
[-3.3; -0.6) [-0.6; 0.1) [0.1; 0.8) [0.8; 3.3]
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- Dén nhan cac dir liéu dé hinh thanh trang thai chuyén. Tir ddy, ta c6 ma trdn xac

suat chuyén:

P11
P21
P31
P41

P12
P22
P32

Pa2

P13
P23
P33
P43

P14
P24
P3sq
Pas

63
94
21

143
3

111
4

108

20
9
92

143
27

111

5

108

8
%
20

143
55

111
28

108

0
10

143
26

111
71

108 |

Do trang thai cubi cling nam trong trang thai P2, nén vecto trang thai ban dau la
Mo = (O;l; 0; O). Ki hiéu vecto x4c sudt trang thai ctia phién giao dich hém sau 1a . Khi
do:

63 20 8 ]
94 94 94
21 92 20 10
m =P =(0,1,0,0) 143 143 143 143 =(£;2;£;£j
3 27 55 26| \143'143'143'143
111 111 111 111
4 5 28 T
108 108 108 108

~(0.1469;0.6434;0.1399;0.0698)

Dua phéan phdi xac suat cua gia c6 phiéu FPT vira tim dugc, v6i gia dong cira duoc
tinh trong truong hgp trung binh dong i =10, ta udc lugng duge gia chénh léch ngay mai
c6 thé nam trong trang thai P1 véi xéc suat 1a 14.69% , trang thai P2 vdi xac suat 1a
63.34%, trang thai P3 voi xac suat 1a 13.99% va trang thai P4 voi xac sudt 6.98% . Tir do,
ta du bao kha ning dién bién cua gia c6 phiéu FPT trong phién tiép theo nhu sau:

64.34% co hoi gia dong cira phién tiép
theo s€ thudc khoang [47.7;48.4)

14.69% co hoi gia dong cira phién tiép
theo s€ thudc khoang [45;47.7)

6.98% co hoi gia dong cira phién tiép
theo s€ thudc khoang [49.1;51.6]

13.99% co hoi gia dong cira phién tiép
theo s€ thudc khoang [48.4;49.1)

Biang phuong phép twong tu, v&i viée sir dung dudng trung binh dong - 3 phién giao
dich (MA3) va trung binh dong — 5 phién giao dich, ta du bao vé kha niang dién bién cia
gia c6 phiéu FPT trong phién tiép theo nhu sau:
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MA3 MAS5
4.44% co hoi gia dong ctra phién tiép | 2.61% co hoi gia dong ctra phién tiép
theo s€ thugc khoang [45.6;47.7) theo s€ thugc khoang [45.6;47.7)

64.92% co hoi gia dong cura trong ngay | 32.03% co hoi gia dong ctra trong ngay
mai s€ thudc trong khoang [47.7;48.4) mai s€ thudc trong khoang [47.7;48.4)

25.4% co hoi gia doéng cira phién tiép | 50.33% co hoi gia déng cira phién tiép
theo s€ thuoc khoang [48.4;49.1) theo s€ thuoc khoang [48.4;49.1)

4.84% co hoi gid dong ctra phién tiép | 15.03% co hoi gid dong cira phién tiép
theo sé thugc khoang [49.1;51.6] theo sé thugc khoang [49.1;51.6]

Thuc té, gia dong cira cua cd phiéu FPT trong phién tiép theo la 47.8 giam 0.5 so voi
phién trude do, tic 14 roi vao cac trang thai c6 Xac suat xay ra cao ¢ng voi trudng hop
MA10 va MAS3.

Nhén thiy rang, trong du bao kha ning ting, giit nguyén hodc giam cia gia dong cira
o phiéu FPT, mic du ti 1¢ phan trim ting gia cao hon ti 1é phan trim giam gia nhung so
v6i thyc té, gia dong cira phién hom sau lai giam. Trong trudong hop nay, chi c6 phan phdi
dirg phan 4nh dtng: trong twong lai gan gia dong cira s& giam. Nhu vay, phuong phéap du
béo sir dung xich Markov chi cho phép du bao xap xi, két qua ciia n6 chi don gian 13 thé
hién kha ning cia gia chimg khoén trong tuwong lai chir khong phai 13 x4c suét tuyét d6i ma
gi4 chimg khoan chic chan sé roi vao.

5. KET LUAN

Su van dong va bién d6i cua thi truong ching khoan chiu anh huong cua rat nhiéu
nhan t6 khac nhau, vi vdy, trén thyc té chung ta phai chap nhan rang khong c6 mot mé hinh
nao 1a hoan hao dé du bao moi sy bién dong cua thi truong. Viée du bao béng dinh luong
c6 thé sai sot khi gip nhitng ¢t sé¢c ctia nhitng bién sé ngoai mé hinh khién thi trudng dao
chiéu mot cach dot ngot. Ngoai ra, néu nguén dir liéu dau vao khong dugc thu thap mdt
cach khoa hoc, chinh xac ciing c6 thé lam cho két qua du bao thiéu chinh xac, phuong
phap du bao dya vao xich Markov ciing khong phai ngoai 1¢. Tuy nhién, ching ta c6 thé
két hop két qua ciia phuong phap niy véi cac théng tin khac va xem nd nhu 1a mét co sd
dé dua ra quyét dinh dau tu.

Dya vao md hinh xich Markov, ching ta c6 thé xac dinh duoc mét xu hudng cua thi
truong chimg khoan trong twong lai bang cach xdy dung nén phan phdi dimg cua gia
chimg khoan. Tuy nhién, phuong phéap trén ciing c6 mot diém han ché, d6 1a viéc chia
khoang dé hinh thanh trang thai dién ra mot cach kha ngau nhién, ngoai viéc chia khoang
gia phién tiép theo thanh 4 khoang nhu bai viét, nguoi ta c6 thé chia khoang gia phién tiép
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theo thanh nhiéu khoang hon, chang han 6 khoang, 10 khoang... tiy thudc vao chién luoc
va quan diém cua cic nha dau tu.

Nghién ctru niy cho thiy, mé hinh xich Markov khong chi pht hop véi cac dir lidu
chtng khoan ma con c6 thé pht hop véi nhiéu dang dir liéu khac dwa trén tinh kém nhé va
kha ning ngau nhién cua ching.
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AN APPLICATION OF MARKOV CHAIN TO ANALYZE AND
FORECAST THE TREND OF STOCK PRICE

Abstract: In this paper, we introduce an application of Markov chain to analyze and
forecast the trend of stock price. The empirical analysis is performed on stock FPT - a
bluechip stock in the Vietnam stock market. Experimental results show that we can used
the Markov chain for analysing and forecasting the trends of stock price in the market.

Keywords: Markov chains, analyze and forecast the trend of stock price
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UNG DUNG CHI THI PHAN TU XAC PINH CA THE
TRONG QUAN THE BC,F, (KC25/KD18) MANG QTL/GEN

QUY PINH TiNH TRANG TANG SO HAT TREN BONG VA
CO NEN DI TRUYEN CAO NHAT GIONG CAY NHAN GEN

Tran Ping Khanh'® | Nguy&n Nhw Toan?, Nguyén Thi Thay Anh®, Tran Trung®
Vién Di truyén Nong nghiép, Vién Khoa hoc Nong nghiép Viét Nam
2Tru’d'ng Dai hoc Sur pham Ha Ngi 2
*Truong Pai hoc Sw pham Ky thudr Hung Yén

Tom tat: Liia (Oryza sativa L.) la cdy lwong thuc quan treng Cia nwdc ta va la nguon
thirc dGn chinh cia nhiéu meoc trén thé gici. Ap luc dan sé tang cing véi nhing danh
hieong cuee doan tir bién doi khi hdu ciing nhue dién tich trong lGa ngay mét thu hep do
qud trinh d6 thi héa da lam giam dang ké nang sudt liia. Do @6, viéc nghién citu chon tgo
ra cdc dong lita ndng sudt cao, chat heong tot 1a viéc 1am rat can thiét va mang tinh thoi
si. Chon gidng nho chi thi phan tir két hop lai tré lai (MABC) la phirong phdp hiéu qua
dé lai chuyén cac QTL hogc gen kinh té vdo cdc dong wu ti. Trong nghién ciru nay,
chiing t6i da thanh céng lai chuyén QTL/gen ting sé hat trén bdng tir dong KC25 vao
giong Khang dan 18. O quan thé BCIFI, da xdac dinh dwoc cé thé so 74 mang QTL/gen
tang s6 hat trén bdng va cd nén di truyén cao nhar dat 83,4%. Ca thé mang gen nay tiép
tuc dwoc lai chuyén, nham thu dwoc cac ca the mang 100% nén di truyén cia cay nhan
gen, phuc v cng tac chon tao giong lda cao san.

Tir khoa: Chi thj phan ti, Lai tré lai (MABC), Tinh trang sé lwong QTL/gene, KD18,
KC25.

1. PAT VAN PE

Lda (Oryza sativa L.) 1a cay luvong thuc quan trong nhit & Viét Nam, dong thoi ciing 1a
nguon cung cap thie dn chinh cho mot nira dan sb thé gioi. Ngay nay, dan sé ngay cang
taing nhanh dang gay ap luc Ion dén nén ndng nghiép toan cau va dic biét & cac nude dang
phét trién, trong d6 c6 Viét Nam. Dién tich dat ndng nghiép, dic biét 1a dat canh tac 10a,

! Nhan bai ngay 22.04.2016; giri phan bién va duyét dang ngay 10.05.2016
Lién hé tac gia: Tran Dang Khanh; Email: khanhkonkuk@gmail.com
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giam nhanh do su chuyén dich co cau san xuat néng nghiép, bén canh qua trinh d6 thi héa
va cong nghiép héa dién ra nhanh chéng. Mot vin dé déang quan tim 1a anh huong tiéu cuc
cua bién dbi khi hau nhu 1i lut, han han, xdm nhap man... 1am san luong lGa bi sut giam
dang ké. Bé dap ung nhu cau lwong thuc, nghién ctu, cai tién cac gidng laa co ning suit
cao, chat lwong tét 1a yéu t quan trong nhiam dam bao an sinh x& hoi, ting thu nhap cho
nguoi dan.

Yéu t cAu thanh ning suat l0a 12 mot tinh trang phic hop gom: S bong trén khém, sé
hat trén bong va khéi lwong nghin hat. Cho téi nay, hang ngan QTL lién quan téi cac tinh
trang ning suat di dugc xac dinh va phan bd déu trén toan bo hé gen Ita. Chon giéng nho
chi thi phan tir va lai tré lai (MABC) 1a phuong phép thiét thuc, hiéu qua trong viéc chuyén
locut gen quy dinh tinh trang di truyén sé luong (QTL) hay gen vao giéng méi. Phuong
phap MABC cho phép rut ngan quéa trinh chon loc, chon loc dugc nhiing tinh trang kho,
giam thiéu gia thanh va thoi gian.

O Viét Nam, chon tao giéng lta bang chi thi phan ta va lai tro lai chu yéu tap trung
chon tao giéng lta cd kha ning chong chiu véi cac diéu kién bat loi, nhitng nghién ciru
chuyén siu vé cai tién nang suit chua nhiéu. Vi vay ung dung chi thi phan tir va
phuong phép lai tré lai dé quy tu QTL/gen quy dinh ting sb hat trén bdng vao giéng lta
KD18 la viéc 1am can thiét va c6 ¥ nghia.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién cau

- Gibng lta KC25 va KD18. KD18 goi tit cua giong lta Khang dan 18 1a giéng lua
thuan duoc trong kha pho bién ¢ cac tinh déng bang séng Hong va dugc nhap noi tir Trung
Qudc, gidng KC25 ¢6 ngudn gc nhap ndi mang QTL/gene ting s hat trén bong.

- 03 chi thi phan tir da hinh tai vi tri QTL/gene quy dinh ting sé hat trén bong gém
RM445, RM500, RM21615 (Khénh va cs, 2013) (Bang 1).

- 58 chi thi phan tir da hinh trén 12 NST giira hai gidng Ita KD18 va KC25.

Bang 1. Cic chi thi cho da hinh giira giong KD18 x KC25 tai vi tri QTL/gen

TT | Ténmoi | NST | Mai xudi M@i nguroc Kich thuéc
1 RMA4S ; CGTAACATGCATATC |ATATGCCGATATGCG 251
ACGCC TAGCC
2 RMS00 ; GAGCTTGCCAGAGT |GTTACACCGAGAGC 259
GGAAAG CAGCTC
3 |[RM21615| 7 [CTTTCCTCCTCGGCC |[GAGGAGCCAGGCGA 130
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GTTGC ACATCACC

2.2. Phuong phap nghién cau

- Phuong phép tach chiét va tinh sach ADN theo phuong phap CTAB cai tién.

- Ky thuat PCR (theo phuwong phap cua IRRI ¢6 cai tién).

- Ky thuat dién di trén gel Agarose 0,8% , Agarose 3,5%.

- Phuong phap bd tri thi nghiém nha luéi cia Pham Chi Thanh (1986).

- Phuong phap phan tich s6 liéu thong ké. S6 liéu duoc xu ly thong ké trén bang tinh
bang chuong trinh Excel 2007, IRRISTART 5.0 va phan mém GGT2.
3. KET QUA VA THAO LUAN
3.1. Két qua kiém tra ca thé lai F; giira KC25/KD18

Trude khi tién hanh chon loc nhitng ca thé mang kiéu gen va nén di truyén mong

muén, tién hanh lai tao 2 gidng KC25 va KD18, két qua thu dwoc 35 hat lai. Hat lai duoc
gieo trong trong diéu kién nha ludi, do mot s6 nguyén nhan chi ¢6 19 hat lai nay mam. L4
lGia 2 tuan tudi (3 tuan) cua céac cé4 thé lai F1 duoc tach ADN va phan tich, nham muc dich
xac dinh céc cé thé con lai F; mang QTL/gen ting s6 hat trén bong dé phat trién quan thé
BC1F; 12 can thiét. Trong nghién ctru x4c dinh cé& thé lai F1 bang chi thi phan tir nay,
chdng téi chi st dung 2 chi thi phén tir can bién - franking marker (RM500 va RM21615)
cd vi tri tir 15,9 Mb- 18,2 Mb trén NST s6 7 dé kiém tra cac ca thé con lai F1. Két qua
kiém tra ca thé lai F1 (to hop KD18/KC25) ddi voi chi thi phan tir RM500 dugc thé
hién & Hinh 1.

125 13 34 AS 16 17 18

RMS500 KD/KC25 (F1)

Hinh 1. Két qua chay di¢n di trén gel Agarose 3% véi chi thi RM500
(Ghi chl: 1-19 ca thé Fy, A: KD18 ; B: KC25; H: Di hop tiz; L: Ladder 50bp)
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Thong qua két qua dién di vai chi thi RM500 cho thay: Céc ca thé mang kiéu gen
dong hop tr gidng me & vi tri bao gom: cathé sé 11, 12, 15, 16 va diéu nay cho thay
trong qué trinh thu phan nhan tao do mot sé nguyén nhan khach quan da dan dén viéc cac
cathé trén ty thu nén khong thu nhan duoc hat lai F1. Nhiing ca thé mang kiéu gen di
hop tir (bao gom céc cé& thé co sé ky hiéu 1, 2,3, 4,5, 6,7, 8,9, 10, 13, 14, 17, 18, 19) ¢ vi
tri 320kb-350kb duoc lya chon cho cac nghién cau tiép theo.

3.2. Két qua x4c dinh ca thé lai BC;F; mang QTL/gen quy dinh ting s hat trén bong

Sau khi xac dinh dugc 15 cé thé lai F; cua to hop lai KC25/KD18 di tién hanh lai tao
dé tao quan thé BC1F1, két qua tao ra 312 hat lai. Cac hat lai dugc gieo trdng va chim soc
trong nha lugi phuc vu cho viéc ldy mau xac dinh ca thé mang QTL/gen ting sb hat trén
bdng c6 nén di truyeén cao nhat gibng me.

Ké thira két qua khao sat da hinh ciia Khanh va cong su (2013) da xac dinh duoc céc
chi thi RM500, RM445 va RM21615 trén NST s6 7 lién két chat véi QT/gen quy dinh tinh
trang tang s6 hat trén bong lan luot tai cac vi tri 15,91Mb, 17,46Mb va 18,25Mb dugc thé
hién qua hinh 2.

Chr 7

—— RMS542

RM21515
RM 500
RM21560

RM445 1079-1260 kb
RM21584

RM418
/RM 21615

RM21619

N RNMS42

Hinh 2. Vi tri chi thi phan tir lién két chit véi QT/gen ting sé hat trén bong

Dé xac dinh nhiing c4 thé mang gen dich trong thé hé BC;F; chling t6i sir dung 2 chi thi
phan tir RM445, RM500 lién két chat véi QTL/gen dé sang loc 312 cé thé lai BCFy. Két qua
dugc minh hoa & mét sé hinh anh dién di (Hinh 3, 4).
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R R SRS B
Hinh 3. Két qua 6iéh di trén’gel polyicwlamide 4,5 % voi chi thi RM445
(Ghi chi: 221-312: céc cé thé BC,F1, M:KD18, B:KC25, L: Ladder 50bp)
Két qua sang loc vai chi thi RM445 chon loc céc cé thé con lai BC;F; mang kiéu gen
di hop tir (mang ca 2 bang cua KD18 va KC25) con cac cé thé khong du tiéu chuan sé bi
loai bo. Chung t6i da thu duoc 84/312 c4 thé mang kiéu gen di hop tir gom cac cé thé sé:
20, 22, 26, 27, 28, 30, 31, 33, 34, 35, 36, 37, 40, 42, 43, 44, 48, 50, 53, 57, 59, 63, 66, 68,
69, 72, 73, 74,76, 77, 79, 81, 82, 86, 88, 89, 91, 94, 96, 103, 105, 109, 112, 115, 119, 125,
126, 127, 130, 132, 140, 145, 147, 150, 153, 154, 158, 161, 163, 164, 167, 172, 175, 177,
179, 184, 193, 195, 200, 204, 209, 210, 211, 212, 219, 222, 227, 236, 245, 246, 295, 296,
297, 304 .

Tam tu ca thé BC1F; di hop tir tai vi tri chi thi RM445 duogc danh s6 thir t tir 1 — 84
va tiép tuc sang loc vai chi thi phan tar RM500.

-

Hinh 4. Két qua chay dién di trén polyacrylamide 4.5% véi chi thi RM500
(Ghi chu: 1-84: cac ca thé BC1F1, M: KD18 ; B: KC25; L: Ladder 50bp)
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Thong qua két qua dién di, sau khi két hop 2 chi thi phan tr RM445 va RM500 dé
sang loc cac c4 thé mang QTL/gen ting sb hat trén bong cho thiy c6 32 ca thé mang
QTL/gen c6 sb tha tu lan luot 1a: 57, 63, 72, 73, 74, 77, 79, 82, 86, 88, 89, 91, 103, 109, 112,
115, 127, 140, 153, 163, 172, 175, 184, 195, 210, 212, 222, 227, 236, 245, 295, 297. C4c ca thé
nay duoc lya chon dé kiém tra nén di truyén & cac budc tiép theo.

Két qua kiém tra nén di truyén thé hé BCyF,, dé kiém tra nén di truyén cua 32 ca thé
mang QTL/gen ting sd hat trén bong da duoc chon loc, 62/65 chi thi phan tir da hinh giira
KD18 va KC25 trén ca 12NST di duoc str dung. Két qua thé hién qua Biéu db 1.

16
14
12
10
B
6 -
4
2 1 ,»"'? l ﬂ .
z" . . . | I.-"
=80

60-65 65-70 70-75 75-80

Biéu do 1. Nén di truyén cac cé thé BC,F; (KC25/KD18)
Qua biéu d6 1 cho thay: O thé hé BCyF4, phan 16n cac ca thé mang nén di truyén gidng
me & muc tir 65-80% (27 cé thé), cd 3 ca thé mang nén di truyén gidng me & mic 60-65%.
Dic biét co 2 ca thé mang nén di truyén cao nhat giébng me & mac >80% la cé thé sé 74
(nén di truyén giéng me 1a 83,4%) va ca thé s6 109 (nén di truyén gidng me 1a 80,2%).
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4. KET LUAN

Ung dung chi thi phan tir két hop lai tré lai (MABC) budc dau da thanh cong trong
quy tu QT/gen quy dinh tinh trang ting s6 hat trén bong vao giéng lda nhap noi tai Viét
Nam. C& thé sb 74 (thé hé BCF;) dugc lya chon mang QT/gen ting s hat trén bong co
nén di truyén cao nhat gibng me & mac 83,4% s tiép tuc duoc lua chon dé sir dung lam
vt liéu cho cac nghién cau tiép theo.
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APPLICATION OF MOLECULAR BREEDING TO IDENTIFY THE
INDIVIDUAL PLANTS OF BC,F,; (KC25/KD18) CARRYING THE
QTL/GENE (INCREASING GRAIN NUMBER PER PANICLE) WITH THE
HIGHEST GENETIC BACKGROUND OF THE RECIPIENT PLANT

Abstract: Rice (Oryza savita L.) is the most important food crop, and the staple food for
many people in the world. However, the pressure of rapid population growth, adverse
effects from climate change and limited areas of rice growing in the country due to the
urbanization and industrialization that needs to urgently enhance rice yield to meet the
above demands. Molecular breeding such as marker — assisted backcrossing (MABC) is
one of the efficient methods to transfer the specific quantitative trait loci (QTL) or gene
into the elite varieties. In this study, MABC was applied to transfer QTL/gene which is
responsible for trait of increasing grain number per panicle from donor (KC25) to
recipient plant (KD18). The results have shown that the individual No 74 in BC;F,;
population carrying QTL/gene and attained the highest genetic background of the
recipient plant up to 83,4%.

Keywords: Marker — assisted backcrossing (MABC), QTL/gene, KD18, KC25
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PHAN TICH CAU TRUC CANH QUAN SINH THAI
HUYEN Y YEN, TINH NAM PINH, PHUC VU MUC PiCH
QUY HOACH PHAT TRIEN NONG - LAM NGHIEP

Nguyén Bich Ngoc'
Truong Pai hoc Tai nguyén va Moi truong Ha Noi

Tém tit: Viéc nghién ciru cdu tric canh quan sinh thdi dwoc xdc dinh la co sé quan
trong, dira trén két qua phan tich tong hop diéu kién tw nhién, kinh té xd héi. Két qua
nghién ciru di xdc dinh dwoc cdu triic canh quan huyén Y Yén bao gom 2 I6p canh quan
va 3 phu I6p canh quan véi 16 loai canh quan khéc nhau thudc kiéu canh quan rirmg rdm
nhiét @i thwong xanh, mwa mia c6 mét mia dong lanh. Trén co sé do danh gid tiem
ndng canh quan, gép phan cho huyén dinh hudng phat trién néng — lam nghiép gdn voi
bao vé moi truong.

Tir khéa: Canh quan, Cau triic canh quan, quy hoach néng - lam nghiép

1. PAT VAN DE

Hién nay, nhitng nghién ctru xac dinh cu tric canh quan sinh thai cip huyén phuc vu
cho quy hoach phit trién kinh té va bao ton thién nhién con rat han ché.

Y Yén 1a mot huyén dong bang chiém triing xen k& nhing dai ddi thap thudc tinh Nam
Dinh, véi dia hinh khong déu, co ving rat cao lai c6 ving rat thip nén san xuat néng
nghiép luon gip nhitng kho khan nhat dinh. Bén canh d6, nguén vén, ngudn nhan lyc c6
chuyén mon con yéu kém, viéc quy hoach phat trién kinh té gay tac dong tiéu cuc téi moi
truong. Vi vay viéc nghién cru xac dinh cdu tric canh quan sinh thai huyén Y Yén phuc
vu quy hoach phat trién kinh té nong - 14m nghiép ctia huyén, han ché tac dong ctia su phat
trién kinh té t&i tai nguyén méi truong va canh quan sinh thai ctia huyén Y Yén 1a rat can
thiét.

2. POI TUQNG VA PHUONG PHAP NGHIEN CU'U

2.1. P6i twong nghién ciru

! Nhan bai ngay 24.04.2016; giri phan bién va duyét dang ngay 10.05.2016
Lién hé tac gia: Nguyén Bich Ngoc; Email: nongoc@hunre.edu.vn
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D6i tugng nghién ctru: Cau tric va chic ning canh quan sinh thai

Pham vi nghién ctru: huyén Y Yén, tinh Nam Dinh. La ving dong bang triing d6 dbc
dudi 1%, dia hinh khong déng déu c6 xen k& d6i thap do cao trung binh dudi 100m. Tong
dién tich tu nhién cta huyén 24.129,74ha [1] va duoc chia thanh 6 loai dat c6 dic diém
tinh chat va ngudn gbc khac nhau: (1) Ddt xéi mon tro séi da (E). (2) Pat phi sa khéng
dwoc boi tu cia hé thong séng Hong (P*°). (3) Pdt phii sa dwoc béi tu ciia hé thong séng
Hong (P*b). (4) Ddt phii sa gldy ciia hé thong song Hong (P*‘g). (5) Pdt phi sa iing nudc
(P)). (6) Pdt phén tiém tang (Sp).

Hé thong song ngoi twong ddi day, hudng déc Bic Nam, c¢é hai con song 16n chay qua
phia Tay va phia Nam cua huyén, d6 1a: Song Pao dai 10km va Song Pay dai 30 km.

Khi hiu nhiét d6i gié mia am v4i bdn mua rd rét, Nhiét do trung binh ca nam: 25°C.
Lugng mua trung binh ca ndm 13 khoang 1.750mm. Mua mua kéo dai tir thang 5 dén thang
10. Mua kho bat dau tir thang 11 ndm trude dén thang 4 nam sau [1].

H¢ sinh thai trén dia ban huyén mang tinh chit dién hinh ctia mot hé sinh thai vung
ddng bang, c6 thé chia thanh 5 thanh phan chinh gém: (1) Cdy bui — ¢é , (2) Cay la la cay
trong chinh, phan bd toan huyén. (3) Cdy hang nam, (4) Cdy lau nam, (5) Sinh vit thiy
sinh.

2.2. Phuong phap nghién ctru

a. Phwong phdp thu thép va téng hop tai liéu: Thu thap,thong ké va tong hop thong
tin can thiét tir nhitng tai liéu, cic bao céo, cac cong trinh nghién ctru lién quan dén dé tai

b. Phwong phdp khdo sdt thwe dia: Khao sat thyc té tai dia diém nghién ctru dé nim
duoc cac dic diém tu nhién, su phan hoa lanh thé.

c. Phwong phdp phén loai cinh quan: Trén co sé nghién ctu, van dung va ké thira
mot s6 cip phan loai trong hé thong PLCQ toan linh thé Viét Nam cua tac gia Pham
Hoang hai va nnk (1997) dé xay dung hé théng PLCQ khu virc nghién ctru [2]

Bang 1. Hé thong phén loai canh quan ciia Pham Hoang Hai va nnk (1997)

TT Cép phan vi Cic chi tiéu phan chia

Pac trung trong quy md déi tu nhién dugc quy dinh bdi vi
1 | H¢ théng canh quan tri cua 1anh tho so voi vi tri ciia Mit trdi va cac hoat dong tu

quay ctia Trai dat xung quanh minh né.

2 | Phuhé théng canh quan bic trung dinh luong cua cac diéu kién khi hau dugc quy
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TT Cép phan vi Cac chi tiéu phan chia

dinh boi sy hoat dong cua ché d6 hoan luu khi quyén trong
mdi twong tac giita cac diéu kién nhiét va 4m & quy mo &
d6i, nd quyét dinh su ton tai va phat trién cua cac quin thé
thyc vat lién quan dén vung sinh thai hé thyc vat.

Piac trung hinh thai phat sinh cta dai dia hinh lanh thd,
quyét dinh cac qua trinh thanh tao va thanh phan vat chét
mang tinh chét phi dia doi biéu hién bang cac dic trung dinh
3 | Lép canh quan luong ctia can bang vat chét, qua trinh di chuyén vat chat,
lugng sinh khdi, cuong do tudn hoan sinh vat cua céc quﬁn
thé phu hop véi diéu kién sinh thai duge quy dinh boi su két
hop gitta yéu t6 dia hinh va khi hau.

Dic trung tric lugng hinh thai dia hinh trong khuén khd 16p,
thé hién can bang vat chét giita cac dic trung tric luong hinh
4 | Phy 16p canh quan thai dia hinh, cac dic diém khi hau va dic trung cia quan thé
thuc vat: sinh khdi, muc tang trudng, tudn hoan sinh vat theo
cac ngudng do cao.

Nhiing dic diém sinh khi hau chung quyét dinh su thanh tao
2. cac kiéu tham thuc vat, tinh chét thich ung cua dac diém
5 | Kiéu canh quan oo N ) . Y L
phat sinh quan thé thuc vét theo dac trung bién dong cia can

bang nhiét am.

Nhimng dic trung dinh luong sinh khi hau cuc doan quyét
2. dinh thanh phan loai cua cac kiéu tham thuc vat, quy dinh
6 | Phu kiéu canh quan : N . o N
cac ngudng tdi han phat trién cua cac loai thuc vat cau thanh

céc kiéu tham theo ngudn gbc phat sinh.

Pic trung boi mdi quan hé tuong hd giita cic nhom quan xa
o thuc vat va cac loai dit trong chu trinh sinh hoc nhé, quyét dinh
7 | Loai canh quan Lo oA 13 np Ay o TS ST F A

moi can bang vat chat ciia canh quan qua cac di€u kién khi hau,

tho nhudng, cong vai cac tac dong ctia cac hoat dong nhéan tac.

d. Phwong phap danh gida cinh quan [6]

o Chi tiéu danh gia

v Logi ddt: Céc chi tiéu danh gia: dac diém loai dat, dia thé, mirc d6 thoat nudc, do
doc, tang day, thanh phan co gidi, d§ phi cua dat, ...

v’ D¢ déc: Ngudng do dbe 15°
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v' Dia hinh: Chi tiéu danh gi4 1 dic diém dia hinh déng bang, d6i nui

v Lwong muwa va nhiét dj: DPdi vé6i hoat dong san Xuét nong nghi¢p chu yéu la Iua,
ngd, khoai, ... nén nhiét do thich hop khoang tir 20° — 25°C. Chi tiéu lwong mua: Mua
nhiéu: > 2.500mm, Mua vira: 1.500 - 2.500mm.

v' Thity van: Danh gia theo kha ning cip thoat nude

e Thang diém, bdc trong sé trong ddnh gid

Diém danh gia cac chi tiéu caa CQ c6 nhan vai trong sb. Bac trong sé dugc xac dinh

tuy theo murc d6 anh huong caa yéu td ddi véi tirng nganh san xuit cu thé.

Bang 2. Thang diém va béc trong s ciia chi tiéu danh gia

Thang diém Béc trong sb
TT -
Mire d9 piém Mire do Bic
1 | Ratthuan loi 3 Anh huéng mang tinh chat quyét dinh 3
2 | Thuan lgi trung binh 2 Anh huéng manh 2
3 | itthuan loi 1 it anh huong hodc khong dang ké 1

e Phwong phap tinh diém

v Tinh diém thanh phéan cho timg CQ: X = Xy.ng + ... + Xi.n; )
Trong do:
- X 1a diém danh gia chung cta don vi CQ; X; la diém danh gia cta chi tiéu thu i
- njla trong so cua tung chi tiéu danh gid ; 1 1a yéu t6 danh gia, 1=1,2,3...n

v’ Phan cap thang diém: A _ Pmax — Dmin )
M

Trong do:
- Dmax 12 diém danh gia chung cao nhat
- Dnmin la diém dénh gid chung thap nhat; M: 1a s6 cap danh gia (M = 3)
3. KET QUA VA THAO LUAN
3.1. Pic diém cau triic canh quan huyén Y Yén, tinh Nam Pinh
3.2.1. Lép cdnh quan va phu l6p cinh quan
a) Lop canh quan doi

Trong 16p CQ dbi ctia huyén Y Yén ¢ 1 phy 16p di thip v6i do cao trung binh dudi
100m va chiém dién tich nhé khoang 0,29% dién tich 1anh thd huyén. Nén dia chat dugc
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cau tao chu yéu 1a céac loai da bién chat: ba phién thach anh — mica, d4 gonai biotit, da
phién granit hoa. Do d6, dat khong cé dinh dudng, thanh phan thuc vét chii yéu 1a cac loai
cay bui — co. Hoat dong kinh té chii yéu 1a khai thac fenspat nguyén liéu cho san xuét gébm
su.
b) Lép canh quan dong bang

- Phu 16p canh quan dong bang trung binh

Phu 16p nay phan b6 trén hau hét cac xa trong dia ban toan huy¢n, chiém 5,74% dién
tich dat ty nhién cua huyén. Loai dét chu yéu la dat phu sa khong duoc bdi tu bai hé théng
song Hong. Dia hinh bj chia cét boi hé thdng song ngodi, kénh rach twong ddi day.

- Phu 16p canh quan dong bang thap

Pay 1a dang dong bang phd bién nhat chiém 42,45% tong dién tich dat ty nhién ca
huyén. Co6 su hoat dong manh cta tat ca cac hé théng song 16n nhu song Pay, song Sét,
séng My 6. Loai dat chil yéu 1a dat phu sa glay dugc bdi boi hé thong séng, ngoai ra ciing
c6 loai dat phén tiém tang phan bd tap chung & mot s6 xi ven song phia Nam cua huyén.

- Phu 16p canh quan dong bang triing

Dang dong bang nay chiém 18,10% dién tich dat tw nhién huyén. Chu yéu 13 & cac xa
ven song Pay, c6 mot s6 dién tich dat triing thudng xuyén bi ngap nudc gy kho khin
trong tréng trot hay chin nudi nhung c6 thé tan dung dé trong la va nudi trong thity san.
3.1.2. Kiéu cinh quan

Trong khu vuc chi ton tai mot dang kiéu canh quan 13 kiéu canh quan rimg ram nhiét
d6i thuong xanh mua mua, c6 mot mua dong lanh mang day du cac dic diém chung ciia hé
théng CQ lanh thd Viét Nam: khi hau nhiét doi gié mua, néong am va mua nhiéu
3.1.3. Logi canh quan

Theo phéan loai CQ huyén Y Yén néu trén, cép loai CQ cua huyén dugc chia thanh 16
loai CQ khac nhau phan b trén toan bo 1anh thd huyén véi cac dic diém cu thé nhu sau:

Bang 1. Phin b cac loai cinh quan trén linh thd huyén Y Yén — Nam Pinh

Lép/phu | Loai Loai i N g
i A Tham thuc vat Phan bo
l6p CQ CQ dat
Doi 1 E Cay bui — co Yén Loi, Yén Tan
DPong
bﬁng

2 pe Lia Toan huyén Y Yén
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Lép/phu | Loai Loai . . g
, P Tham thuc vat Phan bo
lopCQ | CQ dat

3 pe Cay hang nam Yén Tho, Yén Ninh, Yén Duong, Yén Nhan,

Dong 4 - Cav 1on 03 R

bing P ay lau nam Yén Dong

trung 5 pe Cay bui — co Yén Dong, Yén Nhén, Yén Tho

binh -
6 P‘b Lda Yén Bang, Yén Hung,Yén Khang
7 Pb Cay hang ndm Yén Khang, Yén Bang, Yén Phuc, Yén Phii
8 Pb Cay bui — co Yén Quang, Yén Khang,Yén Phac
9 Pg Lda Toan huyén Y Yén
10 Pg Cay hang nam Toan huyén Y Yén

. 11 Pg Céy lau nam Yén Ldc, Yén Luong

Dong

bing 12 Pg Cay bui — ¢co Yén Nhan, Yén Ninh, Yén Dong.

thip B ; ;
13 Sp Lla Yén Cuong, Yén DBong, Yén Khang, Yén Bang
14 Sp Cay hang nam Yén Cuodng
15 Pj Lia Yén Bing, Yén Phuong, Yén Tho

Dé“"g . A il A Y SR N . N <

bi 16 bi Sinh vat thuy Tap trung chu yéu & cac xa ven song Pay, song Sat

an .
. & J sinh nhu Yén Hung, Yén Khang, Yén Quang, ...
triing

e Trén Lép CQ déi véi I phu lop CQ déi thip: C6 1 loai CQ duy nhat 1a CQ sb 1 1a
CQ céy bui — co hinh thanh trén nén dat x6i mon tro séi ¢4 gdm c6 4 khoanh vi va phan b

chu y€u ¢ hai xa Yén Tan va Yén Loi.

e Trén l6p CQ déong bing bao gdm 3 phu 16p véi 15 loai CQ véi dic diém khac nhau
do su phat trién cua 5 loai 16p phu thyc vat trén nén 6 loai dit khac nhau.

- Trén phu I6p dong bang trung binh: c¢6 7 loai canh quan: CQ s6 2, 3, 4,5, 6, 7, 8.
- Trén phu I6p dong bang thap: c¢6 6 loai CQ bao gom cac CQ sb 9, 10, 11, 12, 13,

14.

- Trén phu I6p dong bang triing: chii yéu phat trién 2 loai canh quan 1a CQ dong laa
(CQ sb 15) va CQ sinh vat thity sinh (CQ s6 16).

3.2. Pic diém chirc ning cinh quan huyén Y Yén, tinh Nam Dinh
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Chitrc ning phong ho: Lép canh quan d6i thap co loai canh quan s6 1 14 ciy bui — co va
mot sd loai cay g5 moc rai rac, chiém 0,04% dién tich dét tu nhién cua huyén, do do6 chuc
nang phong hd kém.

Chitrc ning kinh té nong nghiép bao gém céc loai CQ hoa mau va trong lua s 2, 6, 9,
13,15 (chiém 64,01%); CQ cay hang nim s6 3, 7, 10, 14 (chiém 0,68%) va CQ ciy lau
nam s6 4, 11 (chiém 3,06%) co tiém ning phat trién cay lta va cac loai cdy hoa mau khac
trén cac loai dat phu sa, glay, ung nudc, dat phén tiém tang

Chtrc nang phat trién kinh t& nuéi trong thiy san Canh quan s 16 (chiém 4,16%).
Tiém ning phat trién nudi trong lia — ca & cac ving ven song mang lai hiéu qua kinh té
cao.

Canh quan Y Yén cha yéu 13 chtc nang kinh té sinh thai. Tat ca cac yéu td thanh tao
canh quan Y Yén 1a nhitng diéu kién thuan loi cho sy phat trién kinh té sinh thai cta
huyén, dic biét 1a sy phat trién trén quy mo 10n cta hoat dong trong lta va nudi trong thuy
san.

3.3. Panh gia canh quan phuc vu muc dich bo tri hop ly cic nganh sian xuit ndng —
1am nghiép ¢ huyén Y Yén — Nam Pinh

Dua theo cong thuac (1), (II) dé tinh toan duoc téng hop mirc do thuédn lgi cua ting
dang CQ va phan hang mirc d¢ thich nghi cua céc loai CQ

3.3.1. Déi véi sin xudt nong nghiép

Bang 2. Két qua danh gia tong hop cic chi tiéu cho phat trién trong lia

. L, Diém
Chi tiéu danh gia
bG
o Do dai P
CQ oz Loz L Lwong Nhiét do . Che do
Do doc Loai dat Pia hinh mua
y ‘ ) mua TBN TBN nwoc
mua
Piém | TS Piém | TS Piém | TS Piém | TS Piém | TS Piém TS |Piém| TS
2 3 2 2 3 2 1 2 1 3 1 2 1 3 2 27
3 3 2 2 3 2 1 2 1 3 1 2 1 3 2 27
4 3 2 2 3 2 1 2 1 3 1 2 1 2 2 25
5 3 2 2 3 2 1 2 1 3 1 2 1 2 2 25
6 3 2 3 3 2 1 2 1 3 1 2 1 2 2 28
7 3 2 3 3 2 1 3 1 3 1 2 1 2 2 29
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8 3 2 3 3 2 1 2 1 3 1 2 1 2 2 | 28

9 3 2 3 3 3 1 3 1 3 1 2 1 3 2 | 32

10| 3 2 3 3 3 1 3 1 3 1 2 1 2 2 | 30

11| 3 2 3 3 3 1 2 1 3 1 2 1 2 2 | 29

12| 3 2 3 3 3 1 3 1 3 1 2 1 3 2 | 32

13| 3 2 1 3 3 1 3 1 3 1 2 1 2 2 | 24

14| 3 2 1 3 3 1 2 1 3 1 2 1 2 2 | 23

15| 3 2 1 3 1 1 3 1 3 1 2 1 1 2 | 20

16| 3 2 1 3 1 1 3 1 3 1 2 1 1 21 20

Khoang cach diém giita cac mirc do thich hop 1a 4
- Bac 1 — Rt thuan lgi: 32 - 28

- Bac 2 — Thuan loi : 27 — 23

- Bac 3 — it thuan lgi: 22 — 20

Bang 3. Két qua danh gia tong hop cac chi tiéu cho phat trién ciy liu nim

Chi tiéu danh gia
Dodée | Loaiaht | -UOme | Nhietdo o Dodai L0 e Diém
CQ : : mua TBN TBN mua mua : bG
Piém| TS |Piém|TS |Piém| TS |Piém| TS |Piém| TS |Piém | TS
3 3 3 3 |3 2 2 3 2 2 1 3 1 33
4 3 3 3 |3 2 2 3 2 2 1 3 1 33
5 3 3 3 |3 2 2 3 2 2 1 2 1 32
7 3 3 2 |3 2 2 3 2 2 1 2 1 29
8 3 3 2 |3 2 2 3 2 2 1 2 1 29
10 | 3 3 2 |3 3 2 3 2 2 1 2 1 31
1 | 3 3 3 |3 3 2 3 2 2 1 2 1 33
12 | 3 3 3 |3 3 2 3 2 2 1 2 1 34
14 | 3 3 1 |3 2 2 3 2 2 1 2 1 26
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S6 diém danh gia cao nhat 1a 33 va s diém thap nhat 1a 26, ta c6 khoang cach gitta cac

murc d6 thich hop 1a 2,6 véi cac hang muc sau:

- Bac 1 — Rét thich hop: 34 — 31,4

- Bac 2 — Thich hop:

31,3-28,7

- Bac 3 — {t thich hop: 28,6 — 26

Bang 4. Két qua danh gia tdng hop cac chi tiéu cho phat trién ciy hang nim

Chi tiéu d4nh gia )
- - Piém
. . Ché do Luwon Nhiét d§ D) dai Ché dp
CQ| Do doc Loai dat Am muwa TBgN TéN . mfl;l muwa nu'é'c. Pe
Piém (TS Piém | TS |Piém | TS Piém| TS Piém | TS [Piém| TS |Piém| TS
2| 3 | 2| 2 | 3 2 2 |2 |1 3 1| 2 1 3 | 1] 26
3|3 |2| 3| 3 2 2 |2 |1 3 1| 2 1 3 | 1] 29
413 |2] 2|3 2 2 |2 |1 3 1| 2 1 3 | 1] 26
513 (2] 2|3 2 2 |2 |1 3 1| 2 1 3 | 1] 26
6| 3 |2| 2 | 3 2 2 |2 |1 3 1| 2 1 2 | 1] 25
713 (2] 2|3 2 2 [3 |1 3 1| 2 1 2 | 1] 26
8| 3 |2] 2 |3 2 2 |2 |1 3 1| 2 1 2 | 1] 25
9| 3 | 2| 3 | 3 2 2 |3 |1 3 1| 2 1 2 | 1] 29
0/ 3 |2] 3|3 2 2 [3 |1 3 1| 2 1 2 [ 1] 29
11 3 | 2] 3 | 3 2 2 |2 |1 3 1| 2 1 2 | 1] 28
22| 3 |2] 3|3 2 2 |3 |1 3 1| 2 1 2 | 1] 29
13| 3 |2 2 |3 2 2 |3 |1 3 1| 2 1 2 | 1] 26
14 3 | 2] 2 |3 2 2 |2 |1 3 1| 2 1 2 | 1] 25

Phan hang mirc d6 thich hop cua cac loai CQ dbi véi hoat dong trong cay hang nim

theo 3 cip danh gia voi khoang cach gitra cac hang 1a 1,3
- Bac 1: Rét thich hop: 29 - 27,7.
- Bac 2: Thich hop: 27,6 - 26,3.
- Béc 3: It thich hop: 26,3 — 25
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Bang 5. Két qua danh gia tong hop cac chi tiéu cho phat trién nudi trong thiy san
Chi tiéu danh gia
h/\ A D.}{ 2 r o~ 4 4
CQ | Diahinh C e’do Nhiét do iem | Khodng cach gilta cadc hang muc
nuéc bG la: 2
Piém | TS | Piém | TS | Piém | TS - Bac 1: Rét thich hop: 18 -16
9 2 | 3| 2 2 2 1 12 - Bac 2: Thich hop: 15— 13
0] 2 | 3] 2 | 2] 2 1 12 - Bac 3: it thich hop: 12
12 2 3 3 2 2 1 14
13 2 3 2 2 2 1 12
14 2 3 2 2 2 1 12
15 3 3 3 2 3 1 18
16 3 3 3 2 3 1 18

Bang 6. Tong hop két qua danh gia CQ cho tirng muc dich sir dung

Muc dich Miic d9 Mirc diém
st dung thich nghi danh gia Loal €Q
Rét thich hop (L1) 28 — 32 6,7,8,9,10,11, 12
Trong laa Thich hop (L2) 2327 2,3,4,5,13,14
t thich hop (L3) 2022 15, 16
Rét thich hop (HN1) 26,7 -29 3,9,10, 11,12
Cay hang nam Thich hop (HN2) 24,2 - 26,6 2,4,5,7
t thich hop (HN3) 22242 6,8, 13,14
Rét thich hop (LN1) 30,7-33 3,4,5,11,12
Cay lau nim Thich hop (LN2) 28,3-30,6 7,8, 10
it thich hop (LN3) 26 — 28,2 14
Nudi trdng Rét thich hop (N1) 1618 15, 16
thuy san Thich hop (N2) 13-15 12
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Muc dich Mirc d9 Mirc diém
Loai CQ
sir dung thich nghi danh gia
it thich hop (N3) 12 9, 10,13, 14

3.3.2. Déi véi san xudt lim nghiép (R)

Diéu kién dia hinh thuan loi cho su phat trién cta cdy 1am nghiép 1a do déc > 150.

Theo nhitng phan tich vé diéu kién tu nhién, dia hinh, thd nhudng cua huyén Y Yén thi

hoat dong phat trién san xudt 1am nghi¢p ¢ huyén la it thuan loi.

3.4. Pé xuit dinh huéng va cac giai phap phat trién nganh san xuit néng — 1am

nghiép cho huyén Y Yén, Nam Pinh

Can ct vao cac bang tong hop danh gia mirc d6 thich hop cia cac CQ dbi vai timg

muc dich san xuét, dong thoi két hop xem xét thuc trang va dinh hudng phat trién coa dia

phuong théng qua ban Quy hoach tong thé phat trién KT-XH ctia huyén, lua chon nhiing

CQ thich hop nhét cho cac myc dich san xuat dé dua ra nhitng dé xuat vé dinh huéng phat

trién nong — 1am nghiép & huyén Y Yén va xay dung ban d6 dinh hudéng st dung lanh thd
cho muc dich phat trién kinh t& va BVMT huyén Y Yén. Cu thé nhu trong bang sau:

Bang 6. Tong hop dé xuit dinh hwéng sir dung cinh quan huyén Y Yén

Két qué A KL ae .
Lép | Loai| Chirc ning Hién trang sir X bé xuat dinh huéng
danh gia ton
cQ | CQ cQ dung CQ hgl & sit dung hop 1y CQ
op
Phong ho, . )
Pi 1 | khai thac Céy buiﬂ— f:(’), co R3 Tr(j)ng fu’ng Cfli :[?10 fiﬁt,
16p phu ring phong hg, bao v¢é moi truong
khoang san
2 | San xuét Lla L2, HN2 Lua va ciy hang nim
. . Cay hang ndm va o .
3 | San xuat . L2, HN1, LN1 Cay hang nam
hoa mau
Df‘)ng 4 | San xuit Céay lau nam L2, HN2, LN1 Céay lau nam
bang | 5 | San xudt Caybui—co | L2, HN2, LN1 Cay lau nim
6 | San xuét Lda L1, HN3 Lua
, p Cay hang nam va . .
7 | San xuat . L1, HN2, LN2 Ltia va cay hang nam
hoa mau
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8 | San xuit Cay bui — ¢co L1, HN3, LN2, N2| Luia
9 | San xuat Lda L1, HN1 Lua
. B Cay hang ndm va o .
10 | San xuat . L1, HN1, LN2 Céy hang nam
hoa mau
. z A 1A s Cay lau nam va cay hang
11 | San xuat Céy lau nam L1, HN1, LN1 .
nam
. B . o Cay lau nam va cay hang
12 | San xuat Cay bui — ¢co L1, HN1, LN1, N2|
nam
13 | San xuit Lda L2, HN3, N2 Lua va nudi trong thily san
. . Cay hang nam va s A o
14 | San xuat . L2, N2, HN3,LN3 | Lua va nudi trong thiy san
hoa mau
15 | San xuit Lla N1 Nuoi tréng thily san
16 | San xuit Sinh vét thuy sinh | N1 Nudi trong thity san

3.4.1. Déi véi sin xudt lim nghiép

Phat trién mot s6 loai ciy c6 bd ré khoé va c6 kha ning cai tao t6t nhu cac loai dau
dd nhu dau twong, dau van,... két hop cac loai co c6 tinh ning cai tao dat ciing v6i cac loai
cdy cdy rimg, cdy dn qua va cdy che phu dé cai tao bao vé dat va lam thirc dn chin nudi
vira giup chéng x6i mon dat ma cay trong chinh cling phat trién tot hon.
3.4.2. Déi véi sin xudt nong nghiép

e Hinh thanh viing chuyén tréng hia: Cac CQ s6 6, 8, 9 1a nhitng CQ thich hop nhit
cho su phat trién ving chuyén trong lta.

e Phat trién vimg chuyén trong cdy lau nam: Bb tri phat trién ving chuyén trong cay
lau nam trén cac CQ s6 4 va 5 nhu céc loai cay an qua nhu cam, quyt, chanh, nhan, ... Mat
khac CQ s6 5 hién trang 1a CQ cay bui - co, dat tréng chua dugc khai thac str dung can
duoc cai tao va sir dung cho phat trién nong nghiép.

e Phat trién vimg chuyén trong cdy hang ndm: Dinh hudng phat trién ving chuyén
trong cdy hang nam trén cac CQ sd 3 va 10. Cac loai cdy hoa mau lya chon phat trién nhu
ngo, khoai, ddu va céc loai rau qua ...

e Hinh thanh ving chuyén nuéi trong thity san: Cac CQ s 15 va 16 phan bb chi yéu
& ving dong bang triing ven séng Day, co dia hinh triing nguén nudc cung cip thuong
xuyén rat thuan loi cho viéc mé rong thanh ving chuyén ding cho muc dich nuéi trong
thiy san.
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e Phdt trién cdc viing trong két hop: CQ sb 2 va CQ sb 7 c6 thé dinh hudng 1a ving
trong két hop ciy lta va cdy hang nam. Két hop cdy hang nim va ciy lau niam trén cac CQ
s6 11 va 12. Dé)ng thoi, CQ s6 12 1a phﬁn dién tich dat béng chua str dung, can duoc cai
tao dé tan dung phat trién ndng nghiép

Mo hinh két hop trdng lta va nudi trong thily san duoc dinh hudng sir dung thich hop
trén cac CQ 13 va 14.

4. KET LUAN

Dua trén cac dic diém khac nhau vé diéu kién dia hinh, dat dai, khi hau, thuy van,
tham thuc vat cua huyén Y Yén di phan loai dugc canh quan huyén Y Yén, bao gém 2 16p
CQ va 3 phuy 16p CQ véi 16 loai CQ khac nhau thudc kiéu CQ rung ram nhiét déi thuong
xanh, mua mua c6 mot mua dong lanh va nam trong h¢ théng CQ nhiét doi am gi6 mua va
phu hé théng CQ nhiét doi giéo mua, am cua tu nhién Viét Nam. Trén co s& d6 dé xuét dinh
hudng quy hoach hop 1y cac hoat dong san xuit néng — lam nghiép, hinh thanh cic ving
chuyén canh va ving canh tac két hop céc loai cdy trong trén lanh thd huyén.
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ANALYSIS OF THE STRUCTURE OF NATURAL LANDSCAPES
Y YEN DISTRICT, NAM DINH PROVINCE TO SERVE THE PURPOSE
OF PLANNING THE DEVELOPMENT OF AGRICULTURE - FORESTRY

Abstract: The study of ecological landscape structure has been identified as an important
basis, based on the aggregate results of the analysis of natural conditions, economic and
social. The research results have identified the structure of Y Yen District landscape
including layer 2 and 3 sub-class with 16 different kinds of type landscape evergreen
tropical forests, there is a seasonal rainy, frozen. On that basis, assess the potential
landscape and contribute to the development - oriented agriculture, forestry association
with environmental protection

Keywords: landscape, landscape structure, agriculture — forestry planning
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UOC LUQNG VaR VOI TIEP CAN CORNISH - FISHER

Tran Trong Nguyén'®, Nguyén Vin Tuin', Nguyén Tién Ninh?
YHoc vién Chinh séch va Phat trién

2Tru"o"ng Dai hoc Sw pham Ha Ngi 2

Tém tit: Khi do heong gid tri riii ro ciia mét tai san, nguoi ta thuong sir dung mé hinh
VaR véi gia thiét chudi loi sudt tai san cé phdan phéi chuan. Tuy nhién, trong thuc té, gia
thiét phdn phéi chudn cia loi sudt tai san thuong khéng théa man, déic biét doi véi mau
nhé. Khi @6, ré rang cac phwong phdp wéc hrong VaR truyén thong khéng con chinh xdc
do sir dung phdn vi chudn. Trong bai bdo nay, ching t6i gidi thiéu phwong phdp wéc
leong VaR véi tiép cdn Cornish - Fisher bang cach xdp xi gia tri phdn vi chudn béi khai
trién Taylor thong qua cdc hé s6 nhon va hé sé bat doi ximg. Két qua thuce nghiém trén cé
phiéu DST cho thdy mé hinh khd tot. Phirong phdp nay ciing cé thé vin dung trong do
lwong gia tri rui ro cua mot danh muc dau tuw & mét hodc nhiéu linh vuee dau tw tai chinh

khac nhau.
Tir khéa: M6 hinh VaR, ky thudt Cornish — Fisher, do luong rui ro

1. MO PAU

Do ludng riii ro thi trudng cia cac ¢d phiéu dong vai trd quan trong trong quén tri riii
ro du tu chtng khoan. Viéc nhan dién va do ludng rui ro cia cac c¢d phiéu gitp nha dau tu
cling nhu co quan quan 1y ¢6 nhitng giai phap phong ngira va han ché rui ro. Trén thé gi6i
dd c6 nhiéu thude do rai ro duwoc khuyén nghi st dung trong d6 thudc do gia tri rai ro
(Value at Risk - ky hi¢u VaR) ndi 1én nhu mét cong cu hiru hidu nhat (xem [5], [6]).

Mo hinh VaR (xem [5], [6]) thuong duoc sir dung dé do ludng rai ro thi trudng cua
mot (hodc danh muc dau tu) tai san. Trong mo hinh nay ngudi ta gia thiét chudi loi suat tai
san tudn theo quy luat phan phdi chuan véi trung binh p va do 1éch chuan o nao d6. Khi do,
voi muc tin cdy 1 - o, gid tri rui ro cda tai san dugc tinh theo cong thure:

! Nhan bai ngay 20.04.2016; giri phan bién va duyét dang ngay 10.05.2016
Lién hé tac gia: Tran Trong Nguyén; Email: nguyenttc@gmail.com
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VaR =p+z,0 1)
trong d6 z, 14 phan vi mirc o ciia phan phdi chuin hoa N(0,1).

Tuy nhién, trong thyc té, gia thiét phan phdi chuan cua loi sudt tai san thuong khong
thoa mén, dic biét d6i v6i mau nho. Khi 4o, rd rang cong thire tinh VaR truyén thong &
trén khong con chinh xac. Dé giai quyét van dé nay, chung toi sir dung phwong phap
Cornish - Fisher m¢ rong bang cach xap xi gia tri phan vi chuén boi khai trién Taylor
thong qua cc hé sd nhon va hé sd bat ddi xtng.

CéAu tric bai bao nhu sau: Muc 2 gidi thiéu udc lugng VaR véi ky thuat diéu chinh
Cornish — Fisher, muc 3 thir nghiém do luong gia tri rai ro VaR cta ¢6 phiéu DST dang
niém yét trén SO giao dich chung khoan Ha Noi, muc 4 1a mot s6 thao lun.

2. UOC LUOQNG VaR VOI TIEP CAN CORNISH - FISHER
2.1. Uéc hrgng VaR truyén thong

Xét md hinh VaR duogc gidi thiéu trong cong thire (1). Vi gia thiét chudi loi suat {r}
phan phéi chuén, ta d& dang xac dinh dugc phan vi chuan z,. Pé uéc luong VaR, ta can
udc lugng cac tham sd p va o cta chudi loi sudt {r}. Theo thoi gian, ¢6 thé chudi loi suat
nay khong dimg, dic biét 1a phuong sai c6 thé khdng thuan nhat. Do d6 ta phai xét loi suat
re voi diu kién biét cac thdng tin toi thoi diém (t— 1), ndi cach khéc ta phai xét chudi {r}
c6 diéu kién: (r/Fr.1), trong dé Fy 14 tap thong tin lién quan r,c6 duoc t6i thoi diém (t— 1).
Khi @6, nguoi ta thuong sir dung hai phuong phép sau dé uéc luong VaR.

e Phwong phap RiskMetrics"™

Nam 1995, ngan hang JP Morgan di dua ra phuong phap RiskMetrics ™ d& udc lwong
VaR v6i cac gia thiét co ban nhu sau:

1. Chudi loi suat {r} voi diéu kién biét cac thong tin t6i thoi diém (t—1) co phan phdi
chuin: (re/Fe1) ~ N(u, Gzt)

2. ut tuédn theo moé hinh ARMA(1,1).

3. 6% tuan theo md hinh GARCH (1,1).

T dé, l'léll dglt Uy = Iy - Yt thi:

Ut = o1e; vOi & ~ 1.1.d.N(0,1) va 6% = o + Bo’s + (1 — B)u?s.

Nhu vay chudi {r} tuan theo méd hinh IGARCH (1,1). Trong thuc té tinh toén,

RiskMetrics™ cho p;~ 0 (xem [6]).

e  Phuong phap toan Kinh té
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Ta st dung 16p md hinh kinh té lwong ARMA(mM,n) md ta loi suat r, md hinh
GARCH(p,q) md ta phuong sai 6% véi cac tham sé m, n, p, g, phl hop dang:
I :¢0 +Z¢|rt—i +U, +Z‘9iut7i
i=1 i=1

Ut = o1&t
2 : 2 J 2
ol =ay+ ) aul  +Y fioy
i1 =

v6i g ~i.i.d.N(0,69).

Trong thyc té, nguoi ta thuong Iya chon cdc md hinh GARCH(1,1), GARCH(1,2),
GARCH(2,1) cho phuong trinh phuong sai. Ngoai ra ¢d thé stir dung mot sé dang khac cua
md hinh GARCH nhu: IGARCH, MGARCH, EGARCH, TGARCH (xem [6]).

2.2. Ué6c lwgng VaR nho ky thuat Cornish-Fisher

Nhu da gidi thiéu & trén, gid thiét phan phéi chuin ¢6 vé 13 mot gia thiét qua manh.
Khi gia thiét chuan khong thoa man, ¥ tuéng ctia Cornish — Fisher 12 stra chita cac sai léch
phat sinh tir phan vi chudn bang cach x4p xi bdi cac moment ctia nd dua trén khai trién
chudi Taylor. Néi cach khac, phuong phap nay dua trén danh gia cic moment ciia mot
phan bé sai léch voi duong cong phan phdi chuin dé xac dinh cac phan vi cia phan b nay.

Phuong phap Cornish - Fisher duoc phat trién bai Cornish va Fisher (xem [3], [4]) dé
udc luong phan vi q, cia mot bién ngﬁu nhién dya trén cdc moment ctia nd. Thong thuong,
xap xi Cornish — Fisher sir dung 4 moment dau tién ciia phan phdi nhu sau:

1 2 3 1 3 4 1 3 3\2

=u,+—(u, -1)E(X°)+—(u; —3u,)E(X")-—(2u; —5u_)E(X

0, = U, + 2 (U7 ~DE(C) + 227 -3, JE(X )~ 2 (202 ~50,)E(X°)
trong d6 U, 1 phan vi mirc o cua phan phéi chuan héa N(0,1) (thuong ky hiéu 1a z,),
E(X?) 1a hé sb bat ddi xing S va E(X*) 1a hé s6 nhon mé rong (K-3) cua phan phdi. Cong

thue trén c6 thé viét lai nhu sau:
1.5 1.3 1., 2

=z +—(z;-)S+—(z, -3z,)(K-3)——(2z; -5z2,)S 2
. 22,42 (2 -1+ (22 ~32,)(K-3) -3 (222 -52,) @

Tir d6 6 thé tinh VaR cua tai san bai cong thire:

VaR, =pu+q,0 ©)

Trong thyc nghiém, cac moment c6 thé udc lugng théng qua mau dit lidu lich sur. Khi
loi suét co hé sb bat di xung dat gia tri am hay phan dudi rong (platykurtic) phuong phap
Cornish - Fisher s& dua mot wdc lugng 16n hon cho phan mat mat ciia VaR thong thudng.
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Nguoc lai, khi loi suat c6 hé s6 bat ddi xtimg duong (leptokurtic), murc 16 du kién s& nho
hon ciia VaR thong thuong. Khi loi suat phan phdi chuin, cic wdc luong nay hoi tu vé cac
tham s cua VaR thong thuong.
3. PO LUONG RUI RO VaR BANG TIEP CAN CORNISH - FISHER

Trong muc nay chung t6i thir nghiém do ludng gia tri rii ro VaR cua c¢6 phiéu DST
(Cong ty cd phan sach va thiét bi gido duc Nam Dinh) dang niém yét trén Sé giao dich
ching khodan Ha Noi. Viéc phan tich dir liéu va do luong VaR dugc thuc hién voi sy hd tro
ctia cac phan mém Eviews, Excel...
3.1. Phén tich so liéu

Thu thap dir liéu vé gia dong cira ciia cd phiéu DST tir ngay 01/5/2015 dén ngay
21/4/2016 vé&i 321 phién giao dich (Ngudn: fpts.com.vn). Ching ta s& do ludng rui ro ciia
c¢6 phiéu DST thong qua chudi loi suat LS DST tuwong Gng:
DST, —DST,

LS _RDST, ==L
t-1

Trude ti€n, ta kiém dinh tinh chuan va tinh ding ctia chudi lgi suat nay. Két qua kiém

dinh dugc cho trong bang 1 va bang 2 sau day.
Bang 1. Két qua kiém dinh tinh chuan cia chudi loi suadt LS _DST

LS DST
Jarque — Bera 147.4845
Probability 0.000000

Bang 2. Két qua kiém dinh tinh dirng ciia chudi loi suat LS _DST

LS DST
ADF Test Statistic 7.088784
1% Critical Value 3.4529

Tir cac két qua kiém dinh trong bang 1, véi mirc ¥ nghia rat nho, theo tiéu chuan
Jarque - Bera, chudi loi sudt LS_DST khong c6 phan phdi chuan. Nhu vay, khong thé dung
cong thirc (1) dé ude luong VaR cua cd phiéu nay. Trong bang 2, voi mirc ¥ nghia 1%, gia
tri quan sat ciia thong ké Dickey - Fuller (ADF Test Statistic) c6 gia tri tuyét d6i 1on hon
gid tri tuyét ddi ciia muc téi han (Critical Value) twong tng, do d6 c6 thé két luan chudi loi
suat LS _DST 1a chudi dimg. Piéu nay goi ¥ rang phan phdi xac suat ciia chudi loi suat
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LS DST c6 thé tudn theo mot phan phoi xac sudt nio d6 ma khong phai phan phdi chuén.
Céc phan tich nay cho thdy, nén str dung k¥ thuat mé rong Cornish - Fisher dé wéc luong
gid tri rai ro cta cb phiéu DST.

Tiép theo, dé lya chon md hinh chinh xé4c cho uéc luong VaR, chung ta kiém tra lugc
dd tuwong quan ctia chudi LS DST. Str dung phan mém Eviews voi chudi dit liéu trén ta c6

lwoc @6 sau:

I-| Correlogram of LS_DST

Date: 05/31/16 Time: 14:28
Sample: 1321
Included observations: 320

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.271 0.271 23.797 0.000
0.071 -0.003 25437 0.000
0.050 0.033 26.234 0.000
0126 0.113 31.445 0.000
0.028 -0.040 31.704 0.000
0.060 0.061 32.898 0.000
0.037 0.002 33.352 0.000
0.114 0.096 37.630 0.000
0.051 -0.004 38.480 0.000
10 0.011 -0.020 38.519 0.000
11 -0.054 -0.062 39.430 0.000
12 -0.070 -0.072 41.136 0.000
13 -0.055 -0.024 42.246 0.000
14 -0.051 -0.038 43.114 0.000
15 0.029 0.071 43.395 0.000
16 -0.0058 -0.031 43.419 0.000
17 0.003 0.023 43.422 0.000
18 -0.008 0.002 43.443 0.001
19 -0.072 -0.077 45242 0.001
20 -0.091 -0.030 48.102 0.000
21 0.057 0.106 49.236 0.000
22 -0.021 -0.057 49.395 0.001

(=0 e B R SN U Y

Hinh 1. Lwgc d6 twong quan ciia chudi LS_DST

Nhin vao luge dd trén ta th'éiy loi suét cb phiéu DST phu thudc vao loi suit ctia né & 1
ky trude. Tur dd, mo hinh lya chon 1a AR(1) va MA(1).
3.2. Uéc lwgng VaR véi tiép can Cornish-Fisher

Tir chudi s6 lidu vé loi sudt cd phiéu DST, ta wdc lugng dugc 2 hé sb nhon va bt ddi
xung tai thoi diém ngay 21/4/2016 1a: S = - 0.135243, K = 6.314843.

Ap dung k¥ thuat mé rong ciia Cornish — Fisher, ta dua ra duoc cac gia tri diéu chinh
cua phan vi chuan véi cac muc y nghia 5%; 2,5% va 1% nhu sau:

1, 1 3 1,3 2
=z, +—(z, -D)S+—(z, -3z,)(K-3)——(2z, —52,)S
qa o 6( o ) 24( o a)( ) 36( o CZ) (4)
Bang 3. Két qua tinh ¢, twong Wng véi cic mirc y nghia

5% 2.5% 1%
Zy Qu Zy Qo Zy Qo

S K
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-2.33 | -3.1938

-0.135243 | 6.314843 | -1.65 | -1.616 | -1.96 | -2.2491

Tu do6 ta udc lugng dugc VaR voi tiép can Cornish — Fisher. D& so sanh, v&i mdi
phuong phap udc luong VaR, ching t6i xét hai truong hop: gia thiét chudi loi suit phan
phdi chuan va truong hop diéu chinh bang k¥ thuat ciia Cornish — Fisher. Két qua thuc
nghiém udc luong VaR tai thoi diém t = 322 (ngay 22/4/2016) v6i cac mirc y nghia 5%,
2,5% va 1% duoc tong hop trong bang 4 va bang 5.

Bang 4. Két qua wéc lwong VaR bing phwong phip RickMetrics ' thong thuong va
phwong phap RickMetrics™ véi tiép can Cornish — Fisher

VaR 5%

mVaR 5%

VaR 2.5%

mVaR 2.5%

VaR 1%

mVaR 1%

-0.04737

-0.04654

-0.05644

-0.06477

-0.06699

-0.09197

Bang 5. Két qua wéc lwong VaR bang phuong phap Toan Kinh té thong thwong va

phwong phap Toan kinh té véi tiép can Cornish — Fisher

VaR 5%

mVaR 5%

VaR 2.5%

mVaR 2.5%

VaR 1%

mVaR 1%

-0.04821

-0.04731

-0.05810

-0.04731

-0.06960

-0.09682

3.3. Hau kiém mé hinh VaR

Pé danh gia muc do tin cdy ciia mo hinh ching toi tién hanh hau kiém mé hinh theo
cac budc sau:

v' Lay dit lidu gia dong ctra ctia c6 phiéu DST trong 250 phién giao dich gan nhit;

v' Tinh VaR bang 2 phuong phap trong ca hai truong hop: gia thiét chudi loi suat
phan phéi chuan va truong hop diéu chinh bang ky thuat ctia Cornish — Fisher;

v' Tinh L&i — L3 (P&L) thuc té trong 250 phién giao dich do;

v' Tinh s6 lan P&L thuc té vuot ngudng VaR cua timg phuong phap;

v' Két lugn: Trong 250 phién quan sat, & mirc o = 5%, theo quy dinh cta BIS (Bank
of International Settlement Switzerland, [2]), néu s lan P&L thyc t& vuot ngudng VaR
khong qua 19 thi mo6 hinh dugc chap nhén; tuong tu, s6 1an vuot ngudng cho phép & cac
muc 2,5% va 1% tuong img 1a 12 va 5.

Két qua hau kiém cac mé hinh VaR cho ¢6 phiéu DST duoc cho trong bang 6 va minh
hoa trong hinh 2 sau day.
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Bang 6. Thong ké s6 1an P&L thue té vurot ngudng VaR ciia tirng phwong phap

S6 quan sat vuot

Mikc d chap

Phwong phap Murc VaR ngudng nhan mé hinh
. g VaR 99% 6 Tir chdi
AN et R N -
- phanp VaR 95% 7 Chap nhan
N 0 /’\ ~
RiskMetric — diéu chinh boi ——aan 2920 3 Chap nhan
k¥ thuat Cornish — Fisher VaR 97,5% > Chap nhan
' VaR 95% 7 Chap nhan
Toan kinh t& - 4p dat gia VaR 99% 6 Tir choi
thiét loi suat phan phoi VaR 97,5% 6 Chap nhéan
chuan VaR 95% 7 Chap nhan
/ N 0 A A
Toén kinh t& — didu chinh |—o 99% 3 Chap nhan
béi k§ thuat Cornish — Fisher |—Yan 97.5% > Chép nhén
i VaR 95% 7 Chap nhan
0,15
0,1
0,05
0 I
0.05 | B RN EREEREE R AR R R
-0,1
-0,15
-0,2
-0,25
-0,3
e mVaR-RickMetrics Thuc té

Hinh 2. $6 1in P&L thue té vrgt nguwdng VaR ciia phwong phap RiskMetric véi tiép
can Cornish — Fisher, mirc 1%

4. KET LUAN

Phuong phap do luong gié tri rii ro VaR bang tiép can Cornish — Fisher cho phép udc

luong do do rui ro VaR kha tdt trong trudng hop loi sudt tai san khong phan phdi chuan.

Céc két qua hau kiém cho thay mo hinh VaR véi phuong phép tiép can Cornish — Fisher




70 | TRUONG DAI HOC THU PO HA NOI

duoc chap nhan. Phuong phap nay ciing c6 thé van dung trong do ludng gia tri rii ro cua
mot danh muc dau tu trong mot hodc nhiéu linh vuce dau tu tai chinh khac nhau.
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ESTIMATE VAR WITH CORNISH-FISHER APPROACH

Abstract: When measure value at risk of an asset, one now usually used VaR model with
assume the distribution of the return rate is normally distribution. In fact, the distribution
of the return rate is usually not normally, especially with small samples. Therefore, the
methods to measure of VaR are no longer exactly because they were used normal
quantile. In this paper, we introduce an new approach to estimate of VaR by using
Cornish-Fisher expansion with its kurtosis coefficient and skewness coefficient. The
experiment with stock DST show that the model is well. This method can also be applied
when risk measurement in one or many fields financial investments deference.

Keywords: VaR model, Cornish-Fisher expansion, measure of risk
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CAM BIEN PO TU TRUONG THAP DUA TREN
HIEU UNG TU PIEN TRO DI HUONG

Lé Khic Quynh®, Bui Pinh Ta?
1Tru"ci‘ng Dai hoc S pham Ha Ngi 2
Trirong Pai hoc Cong nghé, Pai hoc Quac gia Ha Ngi

T6m tat: Trong bai bao nay, ching tdi nghién cizu tinh chdt tir dién tro trén céc thanh
dién tré ¢ ti sé dailrgng (n = LIW = 5, 10, 20) va do day khdc nhau, sau dé ché tao cam
bién téi wu dé do tir triong thdp diea trén higu iing tir dién tré di hweng siz dung mang
méng don 16p NiggFea co cau tric cau Wheatstone kich thwéc 0,5x10mm (n = 20), bé day
t = 5 nm. Két qua nghién cizu cho thdy hiéu ing tir dién tre ting lén khi giam d@é day cua
I6p sdt tir va tang ti 56 n = LIW trén méi thanh dién tré. Piéu nay dwoc gidi thich nho vao
viée tang cwong tinh di tir hudng don truc trén cdac thanh dién tro. Bé nhay lon nhdt cua
cam bién ché tao duwoc dat gia tri 6,5 mV/Oe, dong cap 1mA. Thi nghiém ing dung cam
bién do tir truong trdi dat, d¢ nhay géc xdc dinh dwoc S,= 29 uV/ds. Cam bién c6 cdu
triic don gian nhung do nhay twong dwong so véi nhimg cam bién duya trén cau tric van
spin, tir tro khong 16, tir tré xuyén ham, rat hiza hen khd ndng émg dung do tir truong
thap.

Tir khéa: Hiéu iing tir dién tré di huwéng, mach cdu Wheatstone, cam bién tir, di huéng tie

1. MO DAU

Hiéu g tir - dién tro di huéng (AMR - Anisotropic magnetoresistance) 1a sy thay doi
dién tré cua vat liéu dudi tac dung cua tur truong ngoai, phu vao goc gitra vécto tir d6 va
chiéu dong dién [1]. Céc két qua cong bd cho thay, hiéu ung tirdién tré di hudng ton tai
trén cac mang mong sir dung vat liéu tir mém theo ca hai phuong dé va khé tir hoa.

C6 nhiéu cam bién di duoc ché tao dya trén cac hiéu ung khac nhau nham muc dich
do tir truong thap (c& tir trudng trai dat) da duoc cong bd [2]. Tuy vay, cac cam bién nay
thudng cé kich thudc kha cong kénh va gap phai cac loai nhidu nhu nhidu nhiét s& anh
huong dén tin hiéu. Ngoai ra, mot sb cam bién hoat dong tét hon nhung lai ¢6 cau trdc
dang mang da 16p kha phac tap nhu cam bién dya trén hiéu ang Hall, hiéu ang spin-van,

! Nhan bai ngay 20.04.2016; giri phan bién va duyét dang ngay 10.05.2016
Lién h¢ tac gia: Lé Khic Quynh; Email: quynhlk@gmail.com
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hiéu wng tir dién tro xuyén ngam [2-5]... Viéc toi wu hoa kich thude, don gian héa quy
trinh ¢éng nghé, giam chi phi ché tao ma van dap ung dugc doi hoi cia cam bién do tir
truong thap 1a muc tiéu nghién ciu caa dé tai. Loi dung tinh chat tir mém cua vat liéu NiFe
va tinh 6n dinh nhiét cia mach cau Wheatstone, ching tdi ché tao cac cam bién do tir
truong thap dang mach cau Wheatstone véi cu trac mang don 16p NigoFezo dua trén hiéu
tng AMR. Cac cam bién ché tao giam duoc t6i da anh huong cac loai nhidu dic biét 1a
nhiéu nhiét. Do d6, két quathu duoc c6 ti sé tin hiéu/nhidu s& 1on.

2. THUC NGHIEM

Cac thanh dién trg ¢ ti s6 kich thuéc khac nhau, bao gom: 0,5x10; 1,0x10; 2,0x10
mm (twong Gng voi n = 5, 10, 20) véi bé day 16p mang NiFe thay dbi t = 5, 10, 15 nm va
cam bién kich thuéc 0,5x10mm, t = 5nm dd dwoc ché tao bing cong nghé quang khaic
trong phong sach sur dung thiét bi MJB4 va phuong phap phun xa bang thiét bi ATC-
2000FC. So db nguyén ly va cong thirc xac dinh tin hiéu cam bién duoc thé hién nhu hinh
2.1, khi ta cap vao mach mét hiéu dién thé Vi (hodc dong dién lyy) thi ta thu duoc mot
hi¢u dién thé 16i ra V,a(Vy). Dudi tic dung cia tir trudng ngoai, su thay déi dién tre khac
nhau trén céc cap dién tré khac nhau (AR;) do hiéu tng AMR sé tao ra cac dong gop khac
nhau vao su thay doi dién ap 16i ra Vg, ti s nay khac nhau cang 16n giira cac cap dién tro
(R1,R3) va (R,,R4) cho tin hiéu cam bién cang cao.

R,R, - R,R,
V - N/ = -lel
¢ (R, +R,)(Ry+R,)

r (AR, AR, AR, AR,
(1+7r)°\

XV

n

+ )
1 R, R, R,

R
1
r

bl.h

w

PN

Hinh 2.1. So' @6 nguyén ly va cong thirc tinh thé 16i ra ciia mach ciu Wheatstone

Trong c4c nghién ctu ctia minh, dé tao ra sy khac biét ndy, cac cap thanh dién tro (R,
R3) va (Ra, Ry)duoc tao ra véi cac phuong tir hoa dé khac nhau vudng goc véi nhau (hinh
2.2). Dudéi tac dung cua tir truong ngoai, su thay doi tir do khéac nhau theo tir trudng dan
dén su thay doi dién tré khac nhau do hiéu tng AMR sé tao ra su thay doi dién ap 16i ra
AVya phu thudc vao tir truong. Cac nghién ctru da duoc thuc hién theo hudng chuan hoa
quy trinh cdng nghé ché tao, toi wu bé day 16p mang,téi wu kich thude thanh dién trg NiFe,
nhim ting cuong tinh di huéng tir don truc dé cam bién c6 do nhay cao trong ving tir
truong nho.
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Mat na dién tr& Mat na dién cuc

T trwdng ngoai

(a) (b)
Hinh 2.2. (a) Mt na ché tao cam bién va (b) Anh cam bién sau khi hoan thién
Trong thiét ké nay, phuong tir hda d& (phuong tir truong ghim) duoc tao ra doc theo
chiéu dai va rong cua cac cap dién tré d6i nhau. Phuong ghim cta cac thanh dién trg duoc
tao ra bang cach dit tir truong 16n (Hgnim = 900 Oe) trong sudt qua trinh phan xa. Dién cuc
ndi cac thanh dién tré tao bang vat liéu Cu. Cac phép do tinh chat tir va tir - dién tro cua
cac cam bién da duoc thuc hién tai nhiét do phong.
3. KET QUA VA THAO LUAN
3.1. Anh hwéng caa chiéu day 16p mang NiFe
Dé khao sat anh hudng caa chiéu day Iép mang NiFe dén hiéu tng tir dién tro, ching
t6i khao sét hiéu ung trén mot thanh dién trd co cung kich thudc 2x10mm, chiéu day 16p
mang NiFe khac nhau 1a 5, 10 va 15 nm, tai dong cap 3 mA. Phuong tir truong ghim doc
theo truc cua mdi dién trd va vudng goc Véi tir trudng ngoai. Két qua su thay doi dién ap
16i ra theo tir trudng ngoai duoc chi ra trén hinh 3.1. Két qua do léch thé trén cac thanh
dién tro duogc liét ké trong bang 3.1.

3.0
| —=—¢= 5nm

2.5¢ M RERIAE
20! LA

; [ .‘"‘.I.; ..i .

é 1-5> .'f .o'?‘: ;

> I ,-"..lﬁf -: '.‘o ‘:..‘.’

R S e - N
0.5 o in.;:.‘,;{:-t,:‘xfi."-g o
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Hinh 3.1. Pwong cong tin hiéu thé 18i ra theo tir trwdng ngoai trén mdi thanh
dién tré kich thwéc 2,0 x 10 mm, chiéu day thay di t =5 10, 15 nm, dong cip 1 mA



74 | TRUONG DAI HOC THU PO HA NOI

Bang 3.1. P léch tin hiéu tir dién tré trén cac thanh dién tré véi bé day khac
nhau do tai dong cip 3 mA

Chiéu day t (nm) Do léch thé AV (mV)
15 0,6
10 1,4
5 2,5

Tir hinh vé& 3.1 ta thay, tin hiéu thé 16i ra c6 do nhiéu twrong ddi cao thé hién bai su 16i
I6m cua duong cong, su khong can xung nhung tuan theo quy luat mau c6 bé day cang
mong thi dién ap 16i ra cang Ién. Thanh dién tro ¢ chiéu day t = 5 nm cho su thay déi dién
&p 16n nhat AV = 2,5 mV. Thanh dién tro ¢6 chiéu day t = 15 nm cho su thay doi dién ap
nho nhit AV = 0,6 mV nho hon khoang 4 1an so véi truong hop t = 5 nm. Pidu nay duoc ly
giai dua trén ban chat caa hiéu ang tir dién trg di huéng AMR phu thuéc manh vao chiéu
day 16p sit tir. Theo qui luat thay d6i nay, chiéu day tdi vu cho cam bién dugc lya chon 1a
t =5 nm dé tién hanh cac nghién cau tiép theo.

3.2. Anh hwéng caa tinh di hwéng hinh dang

Dé nghién ctiu anh hudng cua tinh di huéng hinh dang Ién tinh chat tir dién tro cua
cam bién, chdng t6i khao sét tin hiéu tin hiéu tir dién tré trén mdi thanh dién tré véi cac ti
s6 kich thuéc khac nhau 1a: n = 5, 10, 20, bé day khong doi t = Snm. Phuong tir trudng
ghim doc theo truc cua mdi dién trg va vudng goc véi tir truong ngoai. Puong cong tin
hiéu thé 15i ra phu thudc vao tir truedng ngoai tai dong cip | = 1 mA dugc thé hién nhu trén
hinh 3.2.

Tir hinh vé 3.2 ta thiy, do léch thé trén cac thanh dién trg tuan theo quy luat mau cé
kich thudc chiéu rong (w) cang nho thi tin hiéu tir dién tré cang 16n. Hay noi cach khac, ti
s6 dai/rong (L/W) cang lén thi tin hiéu cang cao. Két qua cu thé dugc liét ké trong bang
3.2.

6
5_
4t
S 3
E
> 2
<
1_
0
-20 -10 0 10 20
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Hinh 3.2. Pwang cong tin hiéu thé 16i ratheo tir trwdng ngoai trén mét thanh dién tré
Vvéi cac ti s6 kich thwéc khac nhau: n =5, 10, 20,tai t = 5 nm, dong cap 1 mA
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Bang 3.2. B¢ léch tin hiu tir dién tré trén cac thanh dién tré voi kich thwoc khac
nhau do tai dong cap 1mA

Tisén=L/W P léch thé AV (mV)
5 0,8
10 3,0
20 5,6

Tir bang s6 liéu 3.2 ta thay, dién tré o ti sb n = 20 cho tin hiéu gap gan 2 lan tin hiéu
trén dién tro c6 n = 10 va gap 7 lan tin hiéu trén dién tro ¢ n = 5. Két qua nay la khang
dinh tinh di huéng tir don truc lién quan dén tinh di hudng hinh dang chi phéi dén tin hiéu
tir dién tro trén cac mau nghién cau. Tir két qua nghién ctru nay, kich thudce ti wu cho cam
bién duoc lra chon 14 0,5 x 10 mm dé tién hanh cac nghién cau tiép theo.

3.3. Tinh chat tir di¢n tré trén cac cam bién c6 kich thwéc tdi wu

Tir viéc nghién cau tinh chat tir dién tre trén mot thanh dién tra vai cac chiéu day va
kich thuéc khac nhau ching toi ché tao va nghién ctu hiéu (ng tir dién tré trén cam bién
tdi wu vai cAu tric cadu Wheatstone ¢ kich thudc cac thanh dién tr0,5 x 10 mm (n = 20),
bé day mang NiFe la t = 5 nm. Dong dién cap cho cac cam bién duoc chon la 1mA.
Phuong tir trudng ghim doc theo truc ciia cam bién va dat vudng goc véi tir truong ngoai.

Hinh v& 3.3a 1a duong cong tin hiéu thé 15i ra phu thudc vao tir trudng ngoai. Ta thy
duong cong tin hiéu rat tron, min chang to cam bién c6 d6 on dinh cao, do léch tin hiéu thé
16i ra khi do trén cam bién 16n hon nhiéu so voi khi do trén mot thanh dién tré twong Gng.
Pay chinh 1a uu diém tuyét voi cia mach cau dién trd Wheatstone nhu d trinh bay trong
phan ly thuyét & trén. Két qua cho thiy do léch thé cua cam bién AV = 14,4 mV gap gan 3
1an tin higu do trén mot thanh dién tro twong ung (AV = 5,6 mV). Tir gia tri do léch thé cua
cam bién, ta xac dinh dugc d6 nhay cua cam bién bang cach dao ham do léch thé theo tir
truong ngoai, xac dinh bai céng thirc S = Z—Z(m\// Oe). Pudng cong do nhay cia cam bién
theo tir trudng duoc biéu dién boi d6 thi hinh 3.3b. Do nhay I6n nhat cia cac cam bién xéac
dinh duoc Smax= 6,5 mV/ Oe.
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Hinh 3.3.(a) Puwong cong d¢ léch thé va (b) Puwong cong dd nhay cia cac cam
bién 0,5 x 10 mm (n = 20), t =5 nm, tai dong cap 1 mA
Vé6i myc dich khai thac cac kha nang Gng dung do tir truong thap, do nhay caa cam
bién la quan trong va dugc quan tim hon ca. Cam bién doi hoi phai c6 do nhay cao trong
vling tir truong thap. Chang t6i thir nghiém cam bién ché tao duoc khao sat sy dap tng goc
Véi tir trudng trai dat.
3.4. Ung dung do goc tir truomg trai dat

Két qua su phu thudc thé 16i ra vao goc dinh hudng ctia cam bién va phuong bic-nam
clia tir truong trai dat trong hai chu ki dugc thé hién trén hinh 3.4b. Trong phép do nay, ban
dau, cam bién duoc dat trong mat phang nim ngang, truc cam bién dit doc theo phuong
bac - nam cua tir trudng trai dat va duoc nudi bang tir trudng caa cudon Helmholtz tai gi tri
H = 3,0 Oe la tir trudng ma cam bién c6 do nhay Ion nhat, dong cap cho cam bién 1mA.
Khi quay cam bién trong mat phang nam ngang thi tir truong trai dat tac dung vao cam
bién s& thay d6i. Tir trudng tong cong tac dung vao cam bién xac dinh theo cong thic: H =
Hhelmnotz + Harar aé. K&t qua 1a 1am cho thé 16i ra cua cam bién phu thudc vao géc quay o
theo quy luat hinh cosin véi chu ki 180°. So' d6 bé tri hé do tir tir trudng trai dat dwoc b tri
nhu hinh 3.4a.

bién ap 16i ra caa cam bién phy thudc vao goc dinh hudng a ctia phuong bac - nam tir
truong trai dat duoc fit thé hién quy luat tuan hoan V = A + Vy.cosa. Trong d6, A 1a thé
nén ban dau co gia tri 12 mV, bién d6 Vo = 1,8 mV. Do nhay theo g6c cua cam bién xac
dinh duoc c6é gia tri H,= 29 uV/do.
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T
@ Experiment
Fitting

720

Hinh 3.4.(a) So' @6 thwc nghiém h¢ do tir trai dat va (b) Pwong cong thé 16i ra cam
bién phu thudc vao goc giira truc cam bién va phwong bic-nam tir trwdong trai dat
Uu diém cta cam bién da duoc nghién ciu trong viéc do goc cua tir truong trai dat 1a
ché tao don gian, gon nhe, it chiu anh huéng cua céc loai nhiéu. Tin hiéu cam bién nay nho
hon so vé6i hidu tmg AMR trén mach cdu Wheatstone da cong bd trén thé gidi [2] nhung so
v6i cac cam bién co cing chirc nang dua trén cac ciu trac phirc tap nhu Hall, van-spin thi
tin hiéu 16n hon rat nhiéu [6,7]. Két qua trén cho ta mot huéng di méi trong viéc ché tao
c4c cam bién c6 cau triic don gian ma van dat dugc muc dich mong mudn.

4. KET LUAN

Tinh chit tir dién tré trén cac thanh dién tré phu thuéc manh vao bé day 16p mang
NiFe, ti s6 n = L/W cia mdi thanh dién tra. Tin hiéu AMR cang Ion khi chiéu day Iop
mang cang giam va ti s6 n = L/W cang tang. Cam bién tdi wu c6 bé day t = 5 nm, n= 20
cho d6 nhay Ion nhat dat gié tri 6,5 mV/Oe tai dong cip 1mA. Ung dung cam bién do tir
truong trai dat cho quy luat V = A + Vp*cosa v6i A=12 mV, Vo= 1,8 mV, d6 nhay goc H,=
29 uV/ds.
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SENSOR MEASURETHELOW MAGNETIC FIELD BASED ON
ANISOTROPIC MAGNETORESISTANCE EFFECTS

Abstract: In this paper, we studied the effects of anisotropic magnetoresistance on
resistance bar with different length/width ratios (h = L/W = 5, 10, 20) and different
thicknesses of NiFe (t = 5, 10, 15 nm). We fabricated the optimal sensor for measuring the
low magnetic fields based on anisotropic magnetoresistance effects of single thin NiggFe,q
film layer has been designed in Wheatstone bridge configuration with dimensions of
0.5x10 mm (n = 20), the thickness t = 5 nm. The results shows that the sensors sensitivity
increases with increasing length/width ratio and decreasing the ferromagnetic thickness
layer of single resistor within the bridge. The highest sensitivity of 6.5 mV/Oe at a supplied
currents of 1mA has been obtained in the sensor. Application of the sensor to measure
Earth's magnetic field, the sensitivity S, was estimated to be 29 uV/deg. These observations
have been intergrated in terms of strengthening the uniaxial magnetic anisotropy thanks to
the shape magnetic anisotropy enhancement. The sensor has a simple structure but has
equivalent sensitivity compared with sensors based on spin-valve structures, giant
magnetoresistance, tunneling magnetoresistance which makes this sensor very promissing
for detection of low magnetic field.

Keywords: Anisotropic magnetoresistance effect, Wheastone Bridge, Magnetic sensor,
Magnetic shape anisotropy.
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NGHIEN CUU UNG DUNG CHE PHAM VI SINH PE
UC CHE NAM MOC GAY HAI
TREN DA THUQC VA CAC SAN PHAM DA THUQC

Luu Ngoc Sinh?
Truong Pai hoc Thu do Ha Noi

Tém tit: Trong nghién ciru nay, chiing téi tién hanh xdc dinh 16 lodi nam méc thudc 02
chi gdy hai dién hinh trén da thudc va cdc san pham da thuéc. Nghién ciru xdy dung
cong nghé g dung ché pham vi sinh dé irc ché ndm méc phat trién va gdy hai trén da
thudc va cac sdn phcfm da thuoc.

Tir khéa: PLA (axit phenyllactic); PDA (méi truong nudi cdy nam moc); VSV (Vi sinh
vat); CFU (S6 don vi khudn lac trong 1 ml mdu)

1. MODAU

Van dé nhiém ndm moc x4y ra & moi noi, moi thoi diém, anh huong rat 16n dén gia tri
sir dung va gia tri thAm my cta cac loai hang hoa va gay thiét hai 1on cho kinh té. Cac san
pham gidy da, dép da, cap da... va da thudc thanh pham khi luu thong trong diéu kién nong
am rat d& bi nhiém ndm moc gay hai. Khi nAm méc phat trién trén da thudc va cac san
pham da thudc, ndm méc s& lam giam gid tri thim my, gia tri sit dung cla san pham. Vi
vdy, viéc ngin ngira, tc ché sy phat trién ctia nAm mdc trén da gidy c6 vai trd rat quan
trong, n6 goép phan nang cao hiéu qua kinh té cho nganh da gidy. Hién nay, cac doanh
nghiép Thudc da, cac co so san xuat va kinh doanh da giay thuong sir dung cac hoa chét
doc hai dé bao quan da gidy trude sy xdm nhiém ctia ndm médc. Cac hoa chat dugc st dung
nay da e ché dugc su phét trién ciia nAm méc, nhung phéan 16n héa chat nay khong an toan
v6i con ngudi, dic biét khi dung voi mot luong du thira nd s& gdy hau qua xau téi stirc khoe
ngudi st dung, anh huong dén moi trudng sdng. Viée sir dung cac chit c6 ngudn gbe sinh
hoc dé bao quan da thudc va cac san phém da thudc hiéu qua, an toan vdi nguoi sir dung va
than thién véi moi truong 13 rat can thiét.

! Nhan bai ngay 16.04.2016, giri phan bién va duyét dang ngay 10.05.2016
Lién hé tac gia: Luu Ngoc Sinh, Email: Insinh@daihocthudo.edu.vn
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2. VAT LIEU NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru.

- Cac mau da thudc va san pham da thudc nhiém méc.

- Ché pham vi sinh. Ché pham bacillus, PLA, ché phim BioS duoc pha véi ty 1¢

1:1:2

- Céc loai mdi truong: Mai truong PDA; moi truong Sabouraud; moi truong Czapex
— Dox
2.2. N¢i dung nghién ciru

- Nghién ctru xac dinh cac ching ndm méc phat trién trén da thudc va cac san pham
da thudc dya vao cac dic diém hinh thai, sinh ly, sinh hoa cua ching.

- Nghién ctru str dung ché pham vi sinh dé e ché ndm moc.

- Xéc dinh kha ning wc ché ndm mdc cia ché pham vi sinh dbi véi 2 chi la
Penicillium (Penicillium fellutanum, Penicillium pusillum Penicillium nalgiovensis...) Va
chi Aspergillus (4spergillus fumigatus, Aspergillus oryzae, Aspergillus asperescens...).

- Nghién ctru lya chon céc thong sé va k¥ thuat ciia quy trinh sir dung ché pham vi
sinh dé trc ché ndm méc gay hai trén da thudc.

2.3. Phuong phap nghién ciru thwe nghiém
2.3.1. Phwong phap phan lap

Phdn Idp ndm méc

Phwong phap lam tiéu ban quan sat nam moc

+ Phuong phap pha lodng hang loat

+ Str dung cac khod phan loai, duya vao dac diém hinh thai, kich thudc, mau sic khuan
lac va hinh dang s¢i nam trén kinh hién vi quang hoc dé xac dinh cac loai nAm mdc.

Phirong phdp kiém tra ndm moc

Lay cac miu gidy da da bi nhiém ndm mdc trong qué trinh bao quan hoic luu thong
trén thi truong. Cit va can cdc miu d6 rdi cho vao nudc cat vo trung trong cac dng nghiém,
sau d6 pha loang dén nong do 10°. Hut 1ml dich pha lodng tir cac dng roi nho vao dia Petri
d3 chua sdn méi truong Czapek, chang déu rdi dem nudi trong ta 4m 28 — 30°C. Sau 3 — 5
ngay, liy ra, &ém s6 khuén lac trong dia petri. SO lwong bao tir nAm méc cé trong 1 g mau
dugc tinh theo cong thurec:

Trong do:

X: Sb lugng bao tr ndm moc, a: SO khuan lac trung binh trén dia Petri, k: Do pha
lodng.
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V: Thé tich pha lodng cdy trén dia Petri (ml).

Phwong phdp phdn loai ndm méc

Céc chung loai nAm mdc dugc nudi ciy trong ta 4m 30°C trén moi truong Czapek, sau
3 ngay ldy ra quan sat trén kinh hién vi quang hoc.

Dé phan loai nAm mdc chung t6i dwa vao 2 tiéu chi:

- Dic diém hinh thai khuan lac:

¢ Quan sat dang mat khuén lac.

e Quan sat mau sic cua khudn lac trén dia Petri, quan sat mau sdc cua hé sgi nim,
mau sic bao tr va cac dic diém khac nhu kich thude, mit tréi. ...

- Dic diém hién vi cia sgi ndm trén dia Petri:

e bic diém cua co quan sinh bao tu trn va bao tir tran (bao tu, cuéng sinh bao tir,
hinh dang, kich thuéec...).

e Dic diém ciia bao tir ti (thé qua, nang bao ti, bao tir thi).

¢ Dung khoéa phan loai cia H.L.Barnet va phan loai

e Phan loai dén chi Aspergillus dung khoa phén loai cta Raper va ctv [20].

e Phén loai dén chi Penicillium chung t6i dung khoa phan loai ciia Chen, W.H.Hsu (
bai loan).

2.3.2. Phwong phdp bé tri thi nghiém

a. Xa&c dinh mdt @ cdc ching ndm moc thuéc chi Aspergillus va chi Penicillium gdy
hai trén da thuoc va san phcfm da thuoc

Phuong phép xéac dinh s6 lugng té bao vi sinh vat theo Bui Xuan Dong va cong su [1].

Can 1 gam da thudc hodc cac san pham da thudc (sau ddy goi chung 1a miu da) bo vao
6ng nghiém chira 9 ml nude cat vo trung. Lic trén may lac 200 vong/phut trong 30 phut, dé
& nhiét d6 phong. Dung pipet hat 1ml dich trong dng nghiém cho vao 6ng ngiém thir 2 ¢
chira 9 ml nude cit vo trung, lic déu ta duge dich pha lodng 102 Tiép theo dung pitpet hut
1ml tir dich 10 cho vao éng nghiém c6 chita sdn 9 ml nudce cat vo tring lc déu thu duoc
dich pha loang 103. Cu tiép tuc nhu vét cho dén khi thu duoc dich pha loang 107 thi dung
lai.

Duing pipet hit 1ml & ndng d6 pha lodng 10” chang déu trén bé mat méi trudong thach
d3 nguoi trong dia petri, roi dem dia nudi & ti 4m 30°C trong 2- 3 ngay ldy ra quan sat dé
xac dinh mat d6 nim mdc thudc chi Aspergillus va chi Penicillium (chi quan sat trén cac
dia c6 cac khuan lac nAm mdc riéng 18).

Xac dinh s6 lugng té bao vi sinh vat theo cong thirc sau:

Cach 1:
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nx A x Df
=—w
Trong do:
e N: Téng sé CFU/g mau.
e A:Sb luong khuan lac trung binh trén 1 hop petri 0 timg
do pha loang.
e n: S6 giot dung dich trung binh trong 1ml dich pha lodng.
e Df: Do pha loang.
e W: Trong luong kho ctia 1g mau.
Céch 2:

Téng s6 bao tir nAm trong 1 ml mau thir duoc tinh theo cong thirc sau:

_ 2.C

~ V(n, +0.1xn,) d

Trong do:
e Y C:Tbng s khuan lac dém duoc trén tit ca cac dia d6 chon.
e V :Thé tich cAy trén mdi dia tinh bang ml.
e nl :S6 diaciadam d6 pha lodng tht nhat duoc gir lai.
e n2 :S6 diactuadam do pha lodng thir hai duoc giir lai.
e d :Heésbphaloing cua ddm do pha lodng thir nhat.

Pz 2

Pha Ioang Chuén bi
Gieo cay (cay gat, dd hép) | 0,1-1mL

v

‘ Nubi cAy ‘ 30°C, 48gid

v

‘ Tinh két qua ‘

Hinh 1. So d6 phén lap, xdc dinh nim moc
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b. Xdc dinh dnh hieong cia nong dé ché pham dén ty 1¢ irc ché nam moc
Phwong phdp sir dung ché pham vi sinh irc ché ndm méc

Ché pham vi sinh:

Céc ché pham nay dugc pha lodng & cac ndng d6 khac nhau .

Ché phém sinh hoc dugc pha loang & cac né)ng dd khac nhau (1.0%, 1.2%, 1.4%,
1.6%, 1.8%, 2.0%, 2.2%, 2.4%).

Ché pham nay sau khi pha lodng duoc tién hanh phun 1én mit trong va mit ngoai cua
da thudc va san pham da thudc. Dé 180 ngay sau d6 tién hanh phan tich dénh gia kha ning
{rc ché 2 chi Aspergillus va Penicillium ndm mdc.

2.3.3. Phwong phdp thu thip sé liéu, xdc dinh 1y Ié phan tram trc ché ném méc gay hai

Phirong phdp xdc dinh kha néng irc ché ndm moc

Ti 1& {rc ché (%) = (C-T)/ T * 100%
Trong do:
- C 1a s6 bao tir & cong thie ddi chimg (khong sir dung PLA)
- T 14 s6 bao tt, hodc khuan lac & cong thtrc thi nghiém (c6 st dung PLA).

Xdc dinh thoi gian trc ché nam méc cia ché pham

Céc miu da gidy nhiém ndm mdc duogc xir Iy bang ché pham sinh hoc & nong do 2%,
sau d6 dugc dé trong phong nhiét do 28 — 30°C, d6 4m trén 80%. Sau thoi gian 30 ngay, 45
ngay, 60 ngay, 75 ngay, 90 ngay, 105 ngay, 120 ngay, 135 ngay, 150 ngay, 165 ngay, 180
ngay lay miu phan tich mat d6 ciia 16 chung thudc 2 chi nghién ctru va tinh ti 1& e ché
bang toan hoc thong ké.

Phuong phap 1dy mau duoc mé ta nhu phan phwong phap phéan lap ndm mdc; phuong
phap kiém tra nam méc.

Khao sat anh hwong ciia dé am dén kha ndng irc ché nam méoc

O Viét Nam, khi hau thay ddi theo mua, dic biét 1a & cac tinh Mién Bac. Theo théng
ké cho thdy d6 4m trung binh hing nim dao dong ¢ muc 83% . Do am la yéu t6 quan
trong, n6 anh hudng truc tiép dén sy sinh trudng va phat trién cia nAm mdc gay hai.

Ché pham dugc pha lodng ¢ nong do 2%. Dung bong sach tim dung dich, lau déu 1én
2 mit cua san phdm hoic phun déu 1én bé mit san pham. Sau do, cac san pham nay dugc
dua vao céac phong thi nghiém & cac do am khac nhau 1a 72%, 75%, 78%, 81%, 83%, 86%,
89%, 92%. Sau 180 ngay dem phén tich, so sanh ti 1& ¢ ché ndm mdc thudc 2 chi nghién
ctru. Xir 1y toan hoc théng ké nhu mé ta phan phuong phap nghién ciru chung cho 2 chi

nam moc
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Anh huong cia nhiét do moi truong dén kha nang ikc ché nam moc cia ché pham

Céac mau da nhiém nim mdc duge xir 1y bang ché phim sinh hoc ¢ néng d6 2%, sau
d6 duoc dé trong ti nudi vi sinh, nhiét do 21°C, 24°C, 27°C, 30°C, 33°C, 36°C, 39 °C, do
am 86%. Sau thoi gian 180 ngdy ldy mau phan tich mat do cua 16 ching thudc 2 chi
nghién ctru va xéac dinh ti 18 &rc ché bang toan hoc thng ké.

Nhiét d6 duoc didu chinh boi hé thong tw dong trong ti 4m chuyén dung dung dé nudi
cdy vi sinh vat.
3. KET QUA VA THAO LUAN
3.1. Mt dd cac loai nAm méc thude chi Penicillium va chi Aspergillus trén ciac miu da
phan tich
3.1.1. Mt dé cdc loai ndm méc thujc chi Penicillium

Dua trén cac dic diém hinh thai, mau sic cua khuan lac, kich thude cua khuan lac va
nhing tiéu ban trén kinh hién vi... cho thiy két qua nay hoan toan phu hop véi két qua
nghién ctru trude day va chi Penicillium.

Trong s céc loai thudc chi Penicillium do, ching toi chi mé ta va xac dinh mat do cua
8 loai pho bién nhit theo két qua nghién ciru & bang 1 dudi déy:

Bang 1. Mat dd cac loai thudc chi Penicillium trén da thudc va cic sin pham da thudc

MAu phan tich
D1 D2 D3 D4 D5 S1 S2 S3 S4 S5
Tén ching, STT
CFUx CFUx CFUx CFUx CFUx CFUx CFUx CFUx CFUx CFU
Chi Penicillium 10°%g 10°%g 10°%g 10°%g 10°%g 10%/g 10°%g 10%/g 10°%/g X
10%/g
T Tén loai
1 | Penicillium -baarnense 41 34 22 21 33 21 19 22 20 23
2 | Penicillium -brefeldianum 31 35 32 32 31 19 17 21 24 18
3 | Penicillium -fellutanum 23 33 31 23 26 18 21 20 19 17
4 | Penicillium -implicatum 41 54 32 19 18 13 11 14 12 12
5 | Penicillium -lapidosum 1.9 1.0 1.3 1.2 1.0 0.4 0.4 0.6 0.5 0.6
6 | Penicillium -levitum 2.3 2.9 21 2.0 1.9 1.0 0.4 0.6 0.7 0.2
7 | Penicillium- ochrochloron 21 2.8 1.4 1.0 0.9 0.2 0.5 0.8 0.5 0.3
8 | Penicillium -oxalicum 1.2 1.8 1.3 1.4 1.0 0.9 11 0.3 1.2 0.5
Tf)ng 143.5 164.5 123.1 100.6 112.8 73.5 70.4 79.3 77.9 1435

Duya vao bang phan tich vé mat do cta 8 loai thudc chi Penicillium ma nhém nghién
curu thu duoc cho théy: Mat d6 cac bao tr nAm mdc trén cac mau da thudce (tu D1 dén D5)
va cac san phém da thuoc (tur S1 dén S5) tuong ddi 16n. Mat d6 16n nhét dat 164.5x10° bao
tir/g, mat d6 nho nhét dat 70.4x10° bao tir/gam.
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3.1.2. Xdc dinh mdt dp cdc loai ndm méc thugc chi Aspergillus

Bing phuong phap pha lodng, phén lap, d&ém khuan lac va xac dinh mat d6 nim méc,
phan tich cac dic diém hinh thai, mau sic, kich thudc ciia khuan lac va nhiing tiéu ban té
bao trén kinh hién vi quang hoc. Ching t6i d3 xac dinh duoc mat do cua cac loai thude chi
Aspergillus trén cac miu gidy, dép da va da thudc thanh phim nhu bang 2 dudi day:

Bang 2. Mat dd cac loai thudc chi Aspergillus trén da thudc va cac san phim da thudc

au phan tich

STT D1 D2 D3 D4 D5 S1 S2 S3 S4 S5

Chi Aspergillus CFUx CFUx | CFUx | CFUx CFUx CFUx CFUx CFUx CFUx CFUx
T TenTon 10°%g 10%g | 10%g | 10°%4g 10°%g 10°%g 10°%g 10%g 10%g 10%g
1 | Aspergillus aculeatus 32 27 27 21 23 19 17 23 21 22
2 | Aspergillus arenarius 21 20 19 16 21 18 15 13 16 11
3 | Aspergillus asperescens 12 15 13 17 15 12 14 11 19 17
4 | Aspergillus fumigatus 13 12 13 15 13 11 17 13 21 11
5 | Aspergillus niger 24 22 27 24 23 21 19 23 18 17
6 | Aspergillus oyzae 31 32 34 31 29 28 26 22 11 16
7 | Aspergillus restrictus 25 24 21 20 19 12 13 11 21 15
8 | Aspergillus zonatus 32 31 31 27 29 22 19 17 21 19

Téng 190 183 185 171 172 143 140 133 148 128

Két qua & bang trén ciing cho thiy mat d6 nim mdc thudc chi Aspergillus trén cac mau
da thudc 16n hon trén cac miu san pham da thudc. Két qua nay ciing duoc 1y giai twong tu
nhu sy phan bd ctia ndm thudc chi Penicillium.

Qua bang trén nhan thiy: Mat d6 nAm méc thudc chi Aspergillus trén da thudc va cac
san pham da thudc 1a rat 16n. Mat do 16n nhit & miu D1 1a 190x10° bao tir/gam, mét do
nho nhit & mau S5 1a 128x10° bao tir /gam.

3.2. Anh hwéng ciia ndng dd ché pham dén kha ning &c ché nim méc thudc chi
Penicillium va chi Aspergillus

Ché pham vi sinh duoc pha lodng & cac ndng do khac nhau (1.0%, 1.2%, 1.4%, 1.6%,
1.8%, 2.0%, 2.2%, 2.4%). St dung binh phun swong hodc bong kho, thim dung dich di
pha lodng & cac ndng do trén, sau d6 lau déu 1én 2 mat cta san pham gidy da, dép da va da
thanh pham. Dé trong mdi truong d6 am 70%, nhiét d6 28°C sau 180 ngay xac dinh ti 18 trc
ché ndm mdc thudc 2 chi 1a Aspergillus va Penicillium theo phwong phap dém khuan lac
trén mdi truong thach nhu mé ta trong phan phuong phap nghién ctru. Céac thi nghiém
dugc lap lai, sau d6 xir 1y s6 lidu va ldy két qua trung binh theo toan hoc thdng ké. Sau 180
ngdy chung t6i tién hanh phan tich xac dinh ti 1& (rc ché nAm mdc thudc 2 chi 1a Aspergillus
va Penicillium cho két qua sau:

Két qua trén dugc biéu dién trén biéu d6 hinh 2 va hinh 3 sau:
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M Series] M Series2
90,00% 83,20%  83,60% 84,20%
80,00% 74,30%
70,00%
60,00% 54%
45%

50,00% 40,50% °
40’00% 35,50%
30,00%
20,00%
10,00% 100 1,208 1408 1608 1808 2008 2,208 2,40

— — — — — | | ||

0,00%

Hinh 3. Biéu d6 sw phu thudc ciia ndng d ché pham dén kha ning irc ché nim moc
Aspergillus
Series 1: nong dé ché pham, Series 2: ti 1 ikc ché

S ligu trén cho thay, khi nong do ché pham ting 1én, thi kha ning trc ché nim ciing
tang dang ké, & nong do 1.0% ché pham ty 18 e ché phd bién ¢ mirc 30% - 40% su phat
trién ciia nam moc. O noéng d6 2% ché pham cac ching ndm méc thudc 2 chi Aspergillus
va Penicillium bi trc ché & mirc tir 81% dén 89% sy phat trién cuia ndm mdc. Khi ndng do
ché pham ting thi cic hoat chit cua ché pham hoat dong manh s& ngin can sy phét trién
ctia nAm mdc thong qua co ché 1am thay d6i tinh tham thiu cia mang té bao ndm, pha huy
thanh t& bao nam... qua d6 s& tc ché nim mdc phat trién gay hai. Trong bang trén ciing
cho thay, khi ting ndng do 1én mirc 2.2%, 2.4% thi ti 1¢ (rc ché ndm ciing ting. Tuy nhién,
ti 1& rc ché ndm ting khong dang ké.
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3.3. Anh huwéng ciia thoi gian dén kha ning tre ché nAm moc

Két qua phan tich trén cac mau nhan thay ti 1& (rc ché giam dan theo thoi gian. Két qua
nay cho thdy, khi st dung ché pham, ban dau do ndng d6 ché pham con nhiéu nén ti 1¢ wc
ché 16m, thoi gian cang dai thi ti 16 ndm mbc trén cac mau thi nghiém ting dan do ham
lwong ché phim di giam dan. Trong nghién ciru ndy, nhom nghién ctru khao sat khoang
thoi gian tir 30 ngay dén 180 ngay ké tir thoi diém phun ché pham, véi budc nhay 15 ngay.

Bang 3. Anh huwéng ciia thoi gian dén ti 18 e ché ndm méc Penicillium gay hai

Thoi gian thi nghi¢m (ngay) 30 | 45 [ 60 | 75 | 90 [ 105 [ 120 | 135 | 150 | 165 | 180
STT Loai Ti 1€ e ché nam moc (%)

1 Penicillium brefeldianum 99 99 98 97 97 96 94 93 87 80 77
2 Penicillium fellutanum 98 97 97 97 97 97 93 91 90 89 89
3 Penicillium implicatum 99 99 98 97 96 96 96 92 90 86 84
4 Penicillium lapidosum 98 98 98 98 97 97 92 90 90 85 85
5 Penicillium levitum 98 98 98 98 98 98 97 89 89 86 86
6 Penicillium ochro chloron 99 98 98 96 96 95 93 91 90 88 88
7 Penicillium oxalicum 99 97 97 97 97 97 97 94 87 83 82
8 Penicillium baarnense 99 98 97 97 96 96 95 91 84 81 78

Trung binh 98.6 98.0 97.6 97.1 | 96.7 | 965 | 946 | 91.3 | 88.3 | 84.7 | 83.6

Bing 4. Anh hwéng ciia thoi gian dén ti 18 &rc ché nam moc Aspergillus

Thi gian thi nghi¢m (ngay) 30 | 45 | 60 [ 75 | 90 | 105 | 120 [ 135 | 150 | 165 | 180
STT Loai Ti 1€ trc ché nam moc (%)
1 Aspergillus arenarius 99 98 98 98 98 98 96 95 88 82 80
2 Aspergillus asperescens 99 98 97 97 97 97 94 91 91 89 89
3 Aspergillus fumigatus 98 98 97 97 97 97 96 94 91 86 85
4 Aspergillus niger 98 98 98 97 96 96 95 91 90 86 86
5 Aspergillus oyzae 99 98 98 98 98 97 97 89 88 86 86
6 Aspergillus restrictus 98 98 97 97 96 96 95 91 91 88 88
7 Aspergillus zonatus 99 99 98 98 98 98 96 93 88 82 82
8 Aspergillus aculeatus 99 98 98 97 97 97 97 92 87 85 84
Trung binh 98.6 98.1 976 | 973 | 97.1 | 97.0 | 957 | 920 | 89.2 | 855 | 850

Két qua bang trén cho thdy, sau 30 ngay sir dung ché pham vi sinh dé bao quan thi
nam mdc bi e ché 98.6%, ti 1¢ nay giam déan, & thoi diém 180 ngay sau khi phun ché pham
thi ti I¢ nay dat 85.0%.

3.4. Anh hwéng cia do am dén kha nang wc ché nim méc

Két qua phén tich anh huéng ciia d6 4m dén kha nang e ché nim méc cia ché pham

vi sinh duoc xir Iy bang cong thic toan, 1ay gi tri trung binh va duge mé ta trén bang 9.

Bang 5. Su phu thudc gitra d¢ Am méi truwong va ti 1€ irc ché nam moc

P Am méi trudng (%) 72 | 75 | 78 | 81 | 84 | 87 [ 90 | 93
STT | Loai Ti 1€ wc ché nam moc (%)
1 Penicillium brefeldianum 91 90 88 87 87 85 73 70
2 Penicillium fellutanum 97 97 97 92 87 85 75 70
3 Penicillium implicatum 97 96 95 91 90 86 72 69
4 Penicillium lapidosum 98 97 92 90 90 85 76 65
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5 Penicillium levitum 98 98 97 89 89 86 71 64
6 Penicillium ochro chloron 86 83 81 88 78 77 73 69
7 Penicillium oxalicum 97 97 96 94 91 86 77 70
8 Penicillium baarnense 85 83 79 7 76 73 70 65
9 Aspergillus arenarius 97 97 97 89 88 86 74 65
10 | Aspergillus asperescens 96 95 93 91 90 88 74 62
11 | Aspergillus fumigatus 97 96 94 93 87 80 71 66
12 | Aspergillus niger 97 97 93 91 90 89 73 67
13 | Aspergillus oyzae 98 96 96 92 90 86 75 65
14 | Aspergillus restrictus 96 96 95 91 91 88 72 69
15 | Aspergillus zonatus 98 98 96 93 88 82 73 61
16 | Aspergillus aculeatus 84 83 81 78 75 74 70 63
Trung binh 94.5 93.7 91.8 89.1 86.7 83.5 73.1 66.3

Két qua trén cho thay: Khi d6 am méi truong ting thi ti 16 ¢c ché ndm mdc giam dan
(46 4m moi trudng tang tir 75 % dén 92% thi ti 18 e ché ndm mdc giam dan tir 95% xudng
con 66 %).
3.5. Anh huéng ciia nhiét do dén kha ning e ché nam moc

Tién hanh khao sat anh hudng cta nhiét ¢ dén kha ning trc ché ndm mdc thude 2 chi
nghién ctru. Chiing t6i tién hanh phun ché pham 2%, mau dugc bao quan & do am 80%,
trong 180 ngay sau d6 dem phan tich dé x4c dinh anh huéng ciia nhiét d6 dén kha nang tc
ché ndm cuia ché pham.

Sau khi phéan tich két qua ndm méc, tinh gia tri trung binh va biéu dién trén dd thi hinh
5 dudi day:

100%

i7 1 21 23 25 27 29 31 23 35 a7 29 41 °c

Hinh 4. Biéu d6 sw phu thudc ciia nhiét dd dén kha ning trc ché nim mdc phat trién

Biéu d6 trén cho thay: Khi nhiét 46 moi trudng thap (17 °C — 19°C) hodc qué cao
(36°C — 41°C) thi kha ning e ché nim mdc cao. Véi mirc nhiét cyc thuan cho nim mdc
phat trién thi kha nang e ché ndm mdc thap. Vi véy, viéc ngin nglra nAm méc s& dat hiéu

qua cao khi két hop vdi cac yéu to sinh thai lam gidm sy phat trién cia nam moc.
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3.6. Két qua thwe nghiém quy trinh sit dung ché pham sinh hoc chong nim méc trén
san pham da thudc

Céac miu gidy, dép nhiém ndm mébc duge xir Iy bang ché pham sinh hoc & ndng d6 2%,
sau d6 dugc dé trong phong nhiét do 28 — 30 °C, d6 4m 75%. Sau 180 ngay, ching tdi xac
dinh ty 18 sdng sot va ty 1& trc ché nAm méc thude 2 chi Aspergillus va Penicillium.

Két qua duoc thong ké trong bang 6 sau:
Bang 6. Ty 18 wc ché nAm méc trén sin phim gidy da, dép da cé ngudn gbc

trong nwdéc

MAiu phan tich
Tén ching, STT Sl S2 S3 S4 S5
Chi Penicillium , ) , % e )
% trc ché % trc ché % trc ché A % trc ché
TT | Tén loai che
1 | Penicillium baarnense 67 81 66 70 76
2 | Penicillium brefeldianum 82 75 86 79 65
3 | Penicillium fellutanum 79 79 92 82 68
4 | Penicillium implicatum 85 90 78 79 74
5 | Penicillium lapidosum 86 87 81 86 76
6 | Penicillium levitum 76 78 83 70 87
7 | Penicillium ochro chloron 86 79 89 76 81
8 | Penicillium oxalicum 87 85 76 68 92
9 | Aspergillus aculeatus 87 77 83 91 87
10 | Aspergillus arenarius 80 75 74 87 91
11 | Aspergillus asperescens 92 74 71 85 77
12 | Aspergillus fumigatus 89 87 86 78 81
13 | Aspergillus niger 71 69 88 87 67
14 | Aspergillus oyzae 69 86 87 79 77
15 | Aspergillus restrictus 83 79 81 92 94
16 | Aspergillus zonatus 82 79 84 79 89
Trung binh 81.3 80.0 81.5 80.5 80.1

Qua béang trén cho thiy, sau 180 ngay phan tich, kiém tra ndm mdc trén mau dbi chimg
thi ty 16 nAm mdc gan nhu khong thay d6i, con trén mau thuc nghiém c6 st dung ché pham
thi ty 16 nAm mdc con lai khoang 20%, tirc 1a ché pham da e ché 80% su phat trién cua
nam mdc, két qua nay duoc duy tri va kéo dai dén thoi gian 180 ngay.

3.7. Két qua thwe nghiém quy trinh sir dung ché pham sinh hoc chéng nAim méc trén
da thudc thanh pham

Céc mau da thanh pham bi nhiém nidm mdc dugc xir 1y bang ché pham sinh hoc &
néng do 2% , sau d6 duge dé trong phong nhiét ¢ 28 — 30 °C, do am 75%. Sau 180 ngay,
chung t6i x4c dinh ty 18 trc ché nAm mdc thude 2 chi Aspergillus va Penicillium. Két qua
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duogc thong ké trong bang 7:

Bang 7. Ty 1& &c ché nAm méc trén da thudc thanh pham c6 ngudn gée trong nwéc

Maiu phin tich
m\ D1 D2 D3 D4 D5
Chi Penicillium
T Tén loai % trc ché | % tic ché % tc ché % tc ché % tc ché
T
1 | Penicillium baarnense 60 68 65 82 84
2 | Penicillium brefeldianum 82 80 86 74 79
3 | Penicillium fellutanum 86 87 76 89 76
4 | Penicillium implicatum 82 89 69 86 88
5 | Penicillium lapidosum 84 84 84 77 92
6 | Penicillium levitum 87 84 91 84 95
7 | Penicillium ochro chloron 65 71 89 84 76
8 | Penicillium oxalicum 89 84 87 83 73
1 | Aspergillus aculeatus 87 89 88 81 82
2 | Aspergillus arenarius 76 78 87 76 72
3 | Aspergillus asperescens 86 77 81 87 86
4 | Aspergillus fumigatus 85 82 90 86 80
5 | Aspergillus niger 77 67 84 86 87
6 | Aspergillus oyzae 82 83 69 65 79
7 | Aspergillus restrictus 80 88 73 80 90
8 | Aspergillus zonatus 79 75 85 61 87
Trung binh 80.4 80.3 81.5 80.0 82.8

Nhu vay, khi stir dung ché phém sinh hoc dé chéng méc thi cac ching ndm moc thudc
2 chi Aspergillus va Penicillium bi trc ché & mirc tir 81%.

Nhu véy, sau 180 ngay s dung ché pham trong diéu kién nhiét do 28 °C — 30°C, do
am trén 80%, thi cac chung ndm mdc thudc 2 chi Aspergillus va Penicillium bi tc ché &
muc to 79 % dén 80%.

4. KET LUAN VA KIEN NGHI
4.1. Két luan

Trong qua trinh thuc nghiém, chung t6i dwa ra mot s két luan sau:

Cac chung loai nim mdc gay hai trén da thuoc va céc san pham da thuoc rat da dang,
phong phu. Tuy nhién 2 chi dién hinh vé s luong va mic do gay hai l1a chi Aspergillus va
chi penicillium

N4am mdc phat trién trén da thudc va cac san pham da thugc s& gay anh huong lon dén
gia tri sir dung va gia tri thim my caa san pham va gay hai cho con ngudi.

Nong d6 ché pham 2% duoc sir dung dé tc ché nim méc dat hiéu qua cao, ti 1& Gc ché
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nam thudc 2 chi nghién ciu khoang 81%.

Sau thoi gian 180 ngay ké tir khi str dung ché phan dé bao quan thi ty I ¢c ché ndim
moc trén 80%.

Do 4m 75% cho két qua trc ché nim & muc cao (93.7%).

Nhiét do tir 17 °C — 19°C hogc tir 36 °C — 41°C ti I¢ tc ché ndm dat 75% — 80%.
4.2. Kién nghi

Tur nhitng két qua thu dugc trong qué trinh thyc nghiém dé tai, ching t6i c6 mot sb
kién nghi sau:

e Tiép tuc nghién cau, lya chon ché phdm vi sinh dé ting hiéu qua Gc ché nim 1én
murc cao hon.

e Tiép tuc xay dung va hoan thién quy trinh cdng nghé sir dung ché pham vi sinh dé
rc ché nim méc gay hai trén da thudc va cac san pham da thudc ddi véi cac chi nam khac.
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STUDY ON MODULATION TECHNIQUES FOR
DOWNLINK CHANEL IN LI-FI

Nguyen Ngoc Tan'
Hanoi Metropolitan University

Abstract: Light-Fidelity (Li-Fi) is considered as a fully optical networked communication
with the capability of bidirectional transmission. Li-Fi is a subset of Visible Light
Communications (VLC) using visible light to modulate mobile data which offer many
advantages in indoor environment. This paper is aimed to provide a comprehensive
knowledge to the available modulation techniques which is utilized for downlink channel
in VLC networks and particularly in Li-Fi. These modulation schemes are clarified and
then grouped for the clearly and throughout vision in the paper. Advantages and
disadvantages of them are also given out adequately and compared to each other.

Keywork: Light-Fidelity (Li-Fi), Visible Light Communications, Optical Wireless
Modulation Techniques

1. INTRODUCTION

Recently, mobile wireless data is represented to be growing exponentially. For
example, it is reported only 0.9 EB per month to be used in 2012, however, the figure of
global mobile data traffic is 11.2 EB per month in 2017 [1]. Another example on YouTube
is approximately 140 views on YouTube per person on the earth (over 1 trillion views) in
2011, 72 hours of video are uploaded to YouTube every minute while 25% of global
YouTube views come from mobile devices [2]. These examples lead to Radio Frequency
(RF) spectrum shortage which has a limit available spectrum of under 10 GHz. A
promising solution is exploited an extremely large amount of visible light bandwidth which
is approximately 320 THz (430 — 750 THz). Light-Fidelity (Li-Fi) is an optical wireless
network which takes the feature of well-known Visible Light Communication networks by
using light emitting diodes (LED) [3]. Therefore, Li-Fi is consider as nm-wave
communication. Li-Fi with enhanced capacity provides the necessary connectivity to

! Nhan bai ngay 17.04.2016; giri phan bién va duyét dang ngay 10.05.2016
Lién hé tac gia: Nguyén Ngoc Tan; Email: nguyen.tan1 70@gmail.com
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realise the Internet-of-Thing (IoT), and contribute to the key performance indicators for the
5th generation and beyond [3].

Due to basing on electromagnetic radiation for information transmission similar to RF
networks, hence typical modulation techniques in RF communication might be transferred
in VLC systems, particularly in Li-Fi with suitable modifications such as pulse modulation
techniques On-Off Keying (OOK) [4]-[7], Pulse Width Modulation (PWM) [7], Pulse
Position Modulation (PPM) [6]-[8] which uses single-carriers for data transmission.
However, they are restricted to transmit data at high speed due to narrow-band
interference. OFDM is an efficient modulation technique for high speed data
communication through bandlimited channels, and is being widely used in RF which might
be applied in Li-Fi with the change of modulated data type [9]-[12]. There are several
different forms of OFDM for IM/DD systems: asymmetrically clipped optical OFDM
(ACO-OFDM) [13], DC biased optical OFDM (DCO-OFDM) [6], and other forms based
on ACO-OFDM and DCO-OFDM [13]. Moreover, Li-Fi also takes a number of advanced
and specific modulation schemes as Color Shift Keying (CSK) [19]-[21], Optical Spatial
Modulation (OSM) [22]-[23], Hadamard Code Modulation (HCM) [24]-[25] which
consider other requirements such as power efficiency and the complexity.

The rest of this paper is organized as follows. Section Il describes conventional
modulation techniques which catalogued into two kinds of carriers consisting of single-
carrier modulation and multi-carrier modulation schemes. Advanced modulation
techniques for Li-Fi is introduced in section Ill. Finally, conclusions are drawn in section
V.

2. CONVENTIONAL MODULATION TECHNIQUES

In this section, a number of conventional digital modulation techniques typically
utilized in VLC, especially in VLC are summarized and discussed. As the same way to RF
communication, Li-Fi also modulates baseband electronic signals onto higher frequency
carriers, but in visible light spectrum. Therefore, all generally RF modulation techniques
are also able to apply to Li-Fi. However, almost VLC systems are realized as an IM/DD
system, which means that the modulated signal has to be both real value and unipolar.

Single-carrier Modulation

On-Off Keying

On-Off Keying (OOK) is the most implemented modulation technique for an IM/DD
system because of its simplicity. In the scheme, a bit one is represented by an optical

intensity pulse that occupies the entire or part of the bit duration and a bit zero is
represented by the absence of an optical pulse. The optical pulse can be formed into two
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types, non-return-to-zero (NRZ) and return-to-zero (RZ) with duty cycle y = 0.5 [4] which
is illustrated in Fig. 1. Because OOK sequentially turns on and off the LED to transmit
data, it has the capability to support dimming. The use of RZ pulses having a duty cycle
0 <y < 1 increases the bandwidth requirement by a factor of 1/ y. Due to the increased
noise associated with this expanded bandwidth is outweighed by the 1/ y increase in peak
optical power, however, it decreases the average power requirement. NRZ-OOK is
represented as a modulation scheme with a good compromise between the power
requirement and bandwidth efficiency. N. Fujimoto, et al. represented OOK-NRZ based
systems which achieved high data rate of 477 Mbps [5] and 614 Mbps [6] in 2012 and
2013. However, this method is not efficiency in term of illumination control and suffers
flicker.

Pulse Position Modulation

PPM is a potential candidate for the pulse modulation techniques and is considered as
an orthogonal modulation technique [6] due to utilizing an L-PPM symbol including a
pulse of constant power occupying one slot duration within L possible time slots while the
rest of it is empty. In other words, information is modulated to the position of the pulse
which corresponds to the decimal value of the M-bit (2" = L) input data as shown in Fig. 1.
In PPM, the duration for a time slot Ts.ppym is shorter than the OOK bit duration Tp-ook In
order to gain the same throughput as OOK which is:

T oxM
T pom = bo% (l)

The transmit pulse shape for L-PPM is given by [21]:

(0o :{1 fort e [(m—l)Ts_PPM,mTS_PPM] o

0 elsewhere

Symbol 1 - Symbol 2 Symbaol 3

. Decimal (2) (10) (15)

i
OOK-NRZ 0 0 1—‘ 0 1—‘ 0 l—‘ 0 1 1 1 1 M =4
I bits
i

T;= 24 slots

Redundant

>
space

Information

PPM

Fig. 1. Comparison of time waveforms between OOK and PPM.
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There is a considerable increment in system complexity when employs PPM compared
to OOK since the receiver requires both slot and symbol synchronization in order to
demodulate the signal [7]. The main drawback of the PPM scheme is the decrease of
bandwidth efficiency in order to trade off power efficiency by lager constellation sizes.
Moreover, L-PPM is a vulnerable scheme for Inter-Symbol Interference (ISI) over
multipath channels which restricts it to high data rate systems [7]. Coming from its power
efficiency, nevertheless, PPM has still been used widely for OWC systems, particularly in
VLC, and handheld devices where lower power consumption is one of the primary key
factor in designing [6]. VPPM is a simple modification of PPM combining PPM and PWM
(Pulse Width Modulation) to provide dimming support by adjusting the width of signal
pulses corresponding to required brightness levels. In order to achieve improved power
efficiency as well as bandwidth efficiency, Differential PPM (DPPM) which removes all
the redundant slots following an occupied pulse by a PPM symbol, is proposed in [8].

Multi-carrier Modulation

SCM schemes are not preferred for high-speed data transmission because of non-linear
signal distortion at LED front-end and Inter-Symbol Interference (ISI) result of the
frequency selectivity in dispersive optical wireless
channels. In order to improve more bandwidth efficiency, MCM is considered to replace
conventional SCM with an energy penalty. OFDM which is a realisation of MCM, has
been widely used in high-speed wired and wireless communication systems since it has the
capability to handle ISI and its high spectrum efficiency [9]-[12]. In order to gain data rate
up to 1Gbps or higher via OWC systems, OFDM is also considered as an attractive
technique. The standard OFDM in RF systems cannot applied directly to OWC systems,
however, due to OWC systems are based on Intensity Modulation/ Direct Detection
(IM/DD) which means the transmitted optical signals must be unipolar. Therefore, the
design of the conventional OFDM need to modify before applied to IM/DD optical
wireless communication systems. There are a number of innovated OFDM versions
proposing for IM/DD systems involved Asymmetrically Clipped Optical OFDM (ACO-
OFDM) [14], DC biased optical OFDM (DCO-OFDM) [15]-[16], and other forms relies on
the conventional form of ACO-OFDM and DCO-OFDM.

DCO - OFDM

A typical model of DCO-OFDM is described in Fig. 2 [11]. After being converted
from serial to parallel and mapped by a conventional modulation such as M-QAM, the
input data has become a complex data signal vector where its size is then doubled by
Hermitian symmetry in order to create a N complex sample vector X = [Xo, X4, ..., Xn-1]:
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n

X, =Xy, for0<n<% 3)

where N is the number of subcarriers used for OFDM, and specific elements X, and
Xnr2 are set to zero. Then the complex vector X becomes the input of IFFT which is
transformed from discrete frequency domain to discrete time domain to obtain a real signal
vector x. The k-th sample in time domain of vector x is given as shown in [12]:

lenexp(jZHknj (4)

where X, represents the n-th subcarrier of the complex Hermitian symmetry vector X.

X X x(1)  Ypeo (),
|, L] Elettrical to
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PIS . ” serial to ADC
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Fig. 2. A DCO-OFDM system.

Due to Hermitian symmetry and specific elements are zero, there are only (N/2 — 1)
subcarrier carrying unique data. The real value signal vector x is then converted from
parallel to serial and added a cyclic prefix (CP) by a DAC convertor and a low pass filter
(LPF) block to be ready for adding a suitable DC bias. After that, all remaining negative
peaks are clipped in order to create the transmitting signal Xpco(t). The main drawback of
DCO-OFDM is large power consumption for eliminating negative peaks due to OFDM
signals have a very high Peak-to-Average Power ratio (PAPR). Therefore, instead of using
a large DC bias, a moderate DC level is used [17] while the other remaining negative
components are clipped:

Boe = iy E{x(t)} (5)

where i is a proportionality constant and Bpc is defined as a bias of 10logio(p? + 1)
[11]. The optimum clipping level depends on the signal constellation at the input of IFFT.
For practical BERs, large constellations such as 256 QAM require very high SNRs, hence
clipping noise must be low and therefore Bpc must be large. This also leads to the
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increment of the optical power due to P,,, = E{x} = Bp. Finally, the transmitting signal
Xpco(t) is emitted by an optical modulator which converts directly proportional the input
electrical current to the intensity of optical signal.

In order to recovery the information at the receiver, the received optical signal is
first converted to the electronical signal by PDs. A same process as in the conventional
OFDM s applied after this step. In DCO-OFDM, both odd and even subcarriers are used
to carry data. With only few negative peaks exceeded the DC-bias level are clipped,
therefore, DCO-OFDM obtains high bandwidth efficiency compared with ACO-OFDM.

ACO - OFDM

The ideal of ACO-OFDM is cutting data carried on even subcarriers while maintains
odd subcarriers for transmission. The Fig. 3 shows the front-end of ACO-OFDM as same
as DCO-OFDM. Firstly, information is also converted from serial to parallel and mapped
by a conventional modulation. Output of this block is performed to obtain Hermitian
symmetry feature as defined in (3).

X X x(t) Yaco (1)
! Electrical
. -
SIP P p PIS DAC to optical
data | gng | Hermitian| "o | * oL ol andLPF || Z° | .| intensity |
mapping symmetty | . | Addition clipping modulator
- | | ofce (LED pr
lager)
ACO-OFDM transmitter |
Optical
| Channel
Y | h(t)
y
] Remove . , s Opticpl to
data Det;::lng * |single tap| * T | Spahd Fiter | V(7)) — 7(1)| Glecthical
* | equalizer | * " | serialto [~ 2nd ‘—< * ) conve}sion
PIs | . . . ADC o
le—1 le—1| parallel W (;h tt;
iode
ACO-OFDM receiver

Optical
n (, ) | domain
Electrical domain |

Fig. 3. AACO-OFDM system.

In ACO-OFDM, the input signal vector X is eliminated all even subcarriers elements
and remain only odd subcarriers elements before being taken to the IFFT, X = [0, Xy, O,
X3, ..., Xn-1]. After performing the IFFT, the resulting time domain signal x is real and has
the anti-symmetry property as represented in [18]:

B ©)

Before being converted to optical intensity by an optical modulator such as the LED or
LD, the remaining negative elements of the electrical signal x(t) are clipped to the signal
Xaco(t) without the DC bias addition process as DCO-OFDM. It is noted that the ACO-
OFDM would be not have any loss of information because of the anti-symmetry property.
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Similar to the receiver process of DCO-OFDM, the information is also recovered by
the FFT. There is only one difference to DCO-OFDM which only data symbols on odd
subcarriers are demodulated.

3. ADVANCED MODULATION TECHNIQUES

Li-Fi is represented as an excessively high data rate network model for indoor
environment. This leads to the challenge of designing advanced modulation techniques in
order to increase data rate on downlink channels as well as mitigate Inner-Symbol
Interferences (ISI) caused by dispersive channel. Recently, there are several novel
modulation schemes proposing to Visible Light Communication networks involved Color
Shift Keying (CSK), Optical Spatial Modulation (OSM), Hadamard Coded Modulation
(HCM) and variants of these schemes.

Color shift keying

Color Shift Keying (CSK) exploits the inherent feature of Visible Light
Communication that is the color of light in order to modulate data. The basic operation of
CSK is outlined in the standard IEEE 802.15.7 published in 2011 [27] and simply
described in Fig. 4. CSK is represented to use for the PHY 11l standard which allows data
rates ranging from 12 to 96 Mbit/s. As illustrated in the figure, incoming data is mapped on
to the instantaneous chromaticities of the colored LEDs which are defined in the CIE 1931
(Fig. 5). Color table in Fig. 5 the x-y coordinates of the chromaticities of the mapped bits.
These coordinates are passed through a x-y to RGB convertor to control three Blue, Green,
and Red monochromatic color LEDs emitting different color intensities while maintain a
constant average perceived color for common illumination purpose [3].

LEDs PDs
BEEN Colour X-y to I RGB
Coding . to Data
Vi I
Tt
Optical
Filters

Fig. 4. Color Shift Keying system.

At the receiver side, color optical signals are filtered by three Blue, Green and Red
lens before detected by Photodiodes. These electronic signals are then decoded to recovery
data by a RGB-to-Data convertor. Because of guarantee of maintaining a constant
luminous flux, CSK would be not affected by flicker over an extremely wide frequency
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range of visible light. Moreover, CSK also provides a dimming method for VLC networks
by changing the current which drives the light source. However, CSK takes a disadvantage
due to the complexity at both transmitter and receiver sides and cost efficiency. There are
two variants of CSK involving Color Intensity Modulation (CIM) [20] and Metameric
Modulation (MM) [21]. MM can gain higher energy efficiency and provide further control
of the color quality. However, it requires an additional and independently controlled green
LED. CIM is proposed to maximize the communication capacity and can achieve the
upper-bound capacity for both orthogonal and non-orthogonal optical channels using
inverse source coding.

(RoaGooBoo) (Ro1G1Boy)
Target color

CONSTELLATION POINTS

Fig. 5. CIE 1931 color space target color and corresponding RGB constellation.
Optical Spatial Modulation

The key design of Optical Spatial Modulation (OSM) scheme is high spectral
efficiency while high power efficiency is still guaranteed [22]. An optical MIMO system
model consisting of N; transmitters and N, receivers is consider to implement the OSM
scheme (Fig. 6). The decisive ideal of the OSM is activating only one transmitter at instant
time while all other elements are set to zero. Thereby, the transmitted data when applies
the OSM scheme, is not suffered by ISI. Moreover, incoming bits are not only modulated
by conventional modulation techniques, but also mapped to transmitters’ indexes.
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Fig 6. Diagram of the operation of Optical Spatial Modulation.
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The process of the OSM is simply described as following: A coming bit sequence is
first separated into n-bit groups q(k). Each group q(k) is then split into two bit parts. The
first part is conveyed by a conventional modulation scheme such as M-ary PAM [23]. The
intensities Iy, of the M-ary PAM used for the OSM scheme are given by:

21
+

m

1m form=0,1...M -1 (7)

where | is the mean optical intensity emitted. Hence, a spectral efficiency achieved by
M-ary PAM is log,(M) bit/s/Hz.

Meanwhile, the other one is mapped to LEDs’ indexes as illustrated in the case of the
four transmitters MIMO model in Fig. 7. Thus, the bit group q(k) is now become the signal
vector x(K) consisting of N; elements. Therein x; having the intensity I, is at the position of
the activating transmitter. The total data rate is increased by the contribution of mapping
on LEDs’ indexes which is logy(M) + logz(Ny) = log2(MNy) bit/s/Hz.

Input bits

..0101]0011]1000[10 11 sM 0 0 o ﬂ ~
Encoder '
-2

00 =TX, TX,
01 =TX,
10=TX,
11=TX,

™,

SANA YA

X,

L0
0= 1, —
A

> 0= 1,
=1

Fig 7. Illustration of mapping binary data to transmitters’ indexes.

At the receiver side, an optimal SM detector is utilized to estimate the signal vector
x(k) from the electronic signal converted from the received optical signal by Photodiodes
(PDs) [28]. The estimation is relied on the Maximum-Likelihood (ML) principle which
decides the estimated signal vector X by minimizing the Euclidean distance between the
actual received signal y and all potential received signals:

% = argmax p, (y|x, H) =argmin||y - Hx|} ®)

where py is the probability density distribution of the received signal y conditioned on
the transmitted signal x and the channel matrix H. It is clearly seen that OSM do not only
achieve higher data rate over conventional modulations and mitigate ISI, but also it
addresses the power efficiency by the requirement of activating only one transmitter at
instant time compared to other MIMO models. Comparison to OOK modulation, OSM
achieves Bit Error Rate (BER) slightly better. Another factor is also considered is
computational complexity at the receiver. OSM requires fewer mathematical operations
than Repetition Coding (RC) in order to detect transmitted data [18]. It takes only 3MN;
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operations, while MN,(2N; + 1) is the operations required by RC. By using the
transmitters’ indexes for data modulation, however, Bit Error Rate (BER) of OSM is
affected by coherence among transmitters (LEDs). It means that the distances between
LEDs must be sufficiently far in order to guarantee estimating exactly what LED is used to
transmit data at instant time. Beside, OSM offers only a logarithmic increase of the data
rate with the number of transmitters. This might limit OSM to be implemented for practical
number of LEDs using for illumination in any room. The last disadvantage of OSM is
channel knowledge which must be well known for data detection, it might lead complexity
constraints on the channel estimation unit [29]. From the perspective of increasing spectral
efficiency, Generalized Spatial Modulation (GSM) in VLC is also proposed in [30].
Instead of fixing the number of transmitter as an exponential of two, GSM is a generalized
form of SM which actives N, (0 < N, < Ny) transmitters simultaneously at any time. Hence,
the data rate of GSM is increased as following:

Tosw {Iogz [E—JJ+ N, | log,|M| | 9)

a

Another application of SM is proposed in [31] to obtain positive and real-valued
signals for OFDM in VLC. The proposed method solves the DC-bias problem in DCO-
OFDM and get a higher spectral efficiency than ACO-OFDM [31] called NDC-OFDM.
The authors added a SM mapper behind the IFFT block to separate positive and negative
value OFDM signals into two LED transmitters. In other words, the sign of the OFDM
symbols is represented by the index of the corresponding LED.

Hadamard Coded Modulation

OFDM s represented as a high-dimensional modulation technique for high data-rate
transmission that has been widely adapted to many modern broadband communications
and standards, however, suffer source, channel and amplifier nonlinearities due to its high
peak-to-average ratio (PAPR) [24]. OFDM signals with large peaks are then clipped by the
peak optical power constraint of the optical sources. In VLC systems, due to high average
optical powers are required for illumination, some symbols of OFDM might suffer for
signal clipping [25]. Mohammad Noshad, et al. are introduced an alternative modulation
technique to OFDM called Hadamard Code Modulation (HCM) which uses the fast Walsh-
Hadamard transform (FWHT) to modulate data. The proposed modulation scheme uses
binary Hadamard matrixes to encode the input data stream, which has the same complexity
as the FFT in OFDM, Nlog, N, where N is the size of the Hadamard matrix. HCM achieves
a same BER compared to OFDM, while can provide brighter illumination levels for VLC
systems because of its low PAPR.
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Fig. 8. Block diagram of the HCM transmitter using FWHT

A Hadamard matrix of order N which is modified by replacing 0 for -1 elements in the
original {-1, 1} Hadamard matrix [32], is denoted by Hy. The transmitted vector X is
obtained from the input data vector as shown below:

x:i(uHN +(1-u)H,) (10)

N
where H,is the complement of H,. The components of the signal vector u are
assumed being modulated signal by a M-ary Pulse Amplitude Modulation (PAM), where

une{o, 1 'i""’l}’nzo’l""'N_l- The equation (10) is then rewritten as
M-1’M-1
following:

_y L 5 IN

*=UTS (Hy-Hy) > [0,.11,...1] (8)

Only N-1 rows of the matrix Hy which have a weight of N/2, are used to modulate
data, while the first row of the Hadamard matrix which all values are one, is ignored.
Hence the first row is set to zero and the rate of M-PAM HCM is (N —1)/Nlog,M. The
interference of the Hadamard codewords on each other due to the fixed cross correlation
between these remaining N — 1 rows can be removed at the receiver side [33]. The received
signal is given by:

y=h#x+n (11)

where n is assumed an additive white Gaussian noise (AWGN) and h is the discrete
time equivalent impulse response of the channel which h = {h(k)}. The vector y is then
demodulated to the vector v by an inverse FWHT (IFWHT) as shown in Fig. 9:

V== (yH] -y ) (12)
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Fig. 9. Block diagram of the HCM receiver using IFWHT

For an ideal non-dispersive channel with impulse response as defined in [24]:

"0-15 o (13)

0 k=0

The decoded data can be rewritten as following:

v=[u—%[N—1,1,1,....,1]j+ﬁ (14)

where :in(HTN ~Hy)is a 1 x N noise vector with independent components. The

IN
BER of M-PAM HCM for non-dispersive AWGN channels can be calculated from (34):

(M- 3 P
BER oy = Q[\/y(M N J (15)

M log, M *~1) oy +o,

clip

where y represents the penalty in SNR due to the pulse shaping, o is the variance of
the additive Gaussian noise at the receiver and o2, is the variance of the clipping noise.
The author is also introduced an improved version of HCM which reduces the DC bias

without losing information. A DC bias value bpc is added to the transmitted signal, then
the decoded vector becomes:

v=[VNby,0,...,0|+u+fi-1 (16)

It is clearly shown that the DC bias is only added to the first component of the
transmitted signal and has no effect on the rest of the data. The BER comparison between
ACO-OFDM using 16-QAM to modulate 128 subcarriers and HCM signals are generated
by an FWHT size N = 128 are realised in [17]-[18]. As a result, HCM achieves lower BER
for average optical powers higher than 18 dBm and 20.3 dBm for &7 =—-30 dBm and &7 =

—20 dBm, respectively. Both HCM and DCR-HCM shows the capability to gain a lower
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achievable BER for all spectral efficiencies tested when are compared to ACO-OFDM and
DCO-OFDM [25].

4. CONCLUSION

Li-Fi with great applications makes itself to become a potential candidate for the
architecture of the 5G network. The hottest topic attracted the most researches on it is data
modulation. The three primary keys for modulation techniques considered in Li-Fi are the
complexity, spectral and power efficiency. Through the paper, all available modulation
schemes for Li-Fi are represented and compared the benefits and also shortages of each
technique relied on these factors.
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NGHIEN CUU CAC KY THUAT PIEU CHE CHO KENH PUONG XUONG

TRONG MANG LI-FI

Tém tit: Light-Fidelity (Li-Fi) dwoc xem nhu mt mé hinh mang khéng ddy quang hoan
chinh véi khd ning truyén song cong. Li-Fi la mot truong hop riéng ciia mang truyén
théng sit dung danh sang nhin thday (VLC) sir dung dnh sang nhin thdy dé diéu ché tin hiéu
di dong. N6 dat dwoc rat nhiéu loi ich trong méi trwong truyén thong trong nha. Muc tiéu
cia bai bdo la cung cdp kién thirc vé cdc ky thudt diéu ché cé thé sir dung cho kénh
dwong xuong trong mang VLC, va mang Li-Fi néi riéng. Cdc co ché diéu ché nay dwge
phén logi va nhém lai nham cung cdp mot cdi nhin ré rang va xuyén sudt trong toan bo
bai bdo. Ngodi ra, cdc wu diém va han ché cia cdc ky thudt diéu ché trén ciing droc dua
ra va so sanh voi nhau.

Tir khéa: Light-Fidelity (Li-Fi), Mang truyén thong sir dung dnh sang nhin thdy, Cac ky
thudt diéu ché trong mang quang khong day.
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UNG DUNG NGHIEN CUU CAU TRUC PHU THUQC
TRONG PHAN TiCH RUI RO TREN THI TRUONG

CHUNG KHOAN VIET NAM

Nguyén Thu Thiay'®, Nguyé&n Thi Hanh Nguyén?
'Hoc vién Tai chinh
Truong Pai hoc Cong nghiép Ha Ngi

Toém tdt: Bai viét tap trung trinh bay khai niém cdu tric phu thudc va phirong phdp
nghién cizu cdu trac phu thugc sir dung cac ham copula. Tir d6 #ng dung két qua nghién
citu cdu tric phu thuge trong phan tich rui ro thi frieong trén thi rrieong chiing khodn Viét
Nam.

Tir khoa: Cdu tric phu thugc, Copula, phan tich rui ro, thi trweng chiing khoan

1. MO PAU

Rui ro ¢ thé dugc hiéu don gian 1a nhiing két cuc ¢ thé xay ra trong tuong lai ma
khong dugc mong doi. Tuy ting linh vuc nghién cau, rai ro dugce dinh nghia theo nhirng
cach khac nhau. Trong linh vuc quan tri rui ro, nguoi ta dung thuat ngir “hiém hoa”
(hazard) dé phan anh su kién ma c6 thé gay ra mot thiét hai nao d6 va thuat ngir “rui ro”
(risk) dé chi x4c suat xay ra mot su kién nao d6. Theo cach nay, rui ro chi phat sinh khi c6
su khong chic chin vé mat mat xay ra. Trong linh vuc tai chinh, rai ro 1a khéi niém danh
gia muc do bién dong hay bat on cua giao dich hay hoat dong dau tu. Rui ro tai chinh duoc
quan niém Ia hau qua cua sy thay doi, bién dong khong luong trude duoc cua gia tri tai san
hodc gia tri cac khoan ng ddi vai cac to chuc tai chinh va cac nha dau tu trong qué trinh
hoat dong cua thi truong tai chinh. Véi cach dinh nghia nay, rui ro dugc hiéu theo nghia
rong hon, tat ca nhiing su thay, doi bién dong khong luong trude duge déu 1a nhing rui ro,
c6 thé nhiing su thay d6i nay s& gay thiét hai hoac co loi cho nguoi ra quyét dinh hanh
dong.

Trong pham vi bai viét, phan tich rai ro dugc hiéu 1a phén tich, danh gia nguy co, kha
ning xuat hién va mac do nguy hai cia cac rai ro, nham cung cap thong tin vé rii ro thi
truong khi xay ra cac bién cé hiém nhu khi thi trudng bang nd hay c6 khing hoang. Cac

(*) Nhan bai ngay 10.04.2016; giri phan bién va duyét ding ngay 10.05.2016
Lién hé tac gia: Nguyén Thu Thay; Email: nttthuyl1@gmail.com
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thong tin trong bai viét nay c6 duoc dua trén cac két qua nghién cau cau trdc phu thudc
gitta cac chudi loi suat tai chinh.

2. CAU TRUC PHU THUQC

2.1. Khai niém vé ciu trac phu thudc

Thuat ngt si phu thugc (dependence) dugc dua ra boi Santos (1970). Khi d6, su phu
thudc duoc hiéu 1a tinh hudng nén kinh té mot hay mét sé qudc gia chiu anh huéng cua cac
nudc phét trién, bao gdm ca chiéu hudng tich cuc va tiéu cuc. Khéi niém phu thudc cho
phép ching ta nhin nhan nén kinh té noi dia nhu mot bo phan cua nén kinh té thé gioi.
Thuat ngit su phu thudc giita cac thi tredng tai chinh trong cac nghién ctu hién dai thira ké
va mo rong khai niém cuaa Santos (1970).

Su phu thudc (dependence/market comovement/association) gitra cac thi truong tai
chinh c6 nghia Ia sy bién dong cua mét thi truong (hay mot nhom thi trudng) nay & mot
mirc do nao do6 co tac dong lam cho mot thi truong (hay mot nhdm thi truong) khac cling
bién dong & mot mue d6 nhét dinh.

Trong mét trudng hop riéng khi noi dén sy phu thudc gitta thi truong noi dia va thi
truong quédc té, cac nghién ciru thuong sir dung thuat ngir “interdependence”.

Sy phu thudc gitra cac thi truong con dwoc nghién ciru theo nghia Sw lan truyén
(contagion) gitra c4c thi truong cta Forbes va c.s (2002), theo nghia 14 anh huong Xau, tic
la gy ra su rét gia va loi suat am. Cu thé, su lan truyén giira cac thi truong 1a sy ting
cuong dang ké mdi lién hé giira cac thi truong sau khi c6 mot ci sdc xay ra véi mot hay
mot nhdm céc qudc gia. Theo nghia ciia Forbes, trudng phéi nghién ctiu sy lan truyén quan
tam dén méi lién hé giira cac thi truong khi xay ra khung hoang & mot hay mot nhoém trong
s6 céc thi truong.

Bén canh do6, Baur (2013) da sir dung céc thuat ngir mé ta su phu thudc gitta cac thi
truong 1a mic dé phu thuge (degree of dependence) va cdu tric phu thuge (structure of
denpendence).

Trong Chen va c.s (2015), c4c tac gia khang dinh sy phu thudc gitra hai bién ngau
nhién X va Y dugc md ta thdng qua phan phdi Farlie-Gumbel-Morgenstern (FGM) hai
chiéu:

T1(x,y)= F(X)G(y)(1+6?E(x)(_3(y)),

Trong d6: F =1-F trén R=(—o0;0) va G —1-G trén R, =[0;0)la cac phan phéi

bién duyén cua (X, Y), va 6 €[-1;1] 1a mot tham s thé hign mirc do phu thuoc.
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Bai viét nghién ctu cau tric phu thudc giira cac thi truong tai chinh theo khai niém
dugc dua ra boi Forbes va c.s (2002). Cu thé hon, quan diém nghién ctu cdu trdc phu
thugc gitra cac thi truong cua trong bai viét 1a nghién cru mirc @6 phu thudc va su lién két
(su lién két chéo) giira cac thi truong, dic biét quan tam téi cac bién cb hiém va trong thoi
ky thi truong khung hoang, vi du nhu thi truong chiing khodn My khung hoang thi tac
d6ng nhu thé nao dén thi truong ching khoan Viét Nam...

2.2. Mt s6 do do su phu thudc

Do do truyén thdng cua sy phu thudc 1a hé sé twong quan. Ngoai ra, hai d6 do sy phu
thugc phd bién nhat 1a hé s6 Kendal va hé s phu thudc dudi. Trong bai viét, tac gia quan
tam nghién ciu hé sé twong quan va hé sé phu thudc dudi.

2.2.1. Hé sé twong quan tuyén tinh
Hé s6 twong quan tuyén tinh Py v gitra hai bién ngau nhién X va Y, véi ky vong tuong

g 12 px; pwy va do léch chuan ox; oy, dugc dinh nghia 1a:

- cov(X,Y) _ E((X —ux).(Y—MY)).

Hé sb tuong quan tuyén tinh cung cap thong tin vé mdi twong quan giira hai bién ngau
nhién X va Y. Néu p, , > 0 thi thé hién méi twrong quan duong giita hai bién ngau nhién,
nghia 1 néu gi4 tri ciia bién ngiu nhién nay ting thi s& lam ting gia tri cua bién ngau nhién
kia va nguoc lai. Néu Pxy < 0 thi thé hién mdi tuong quan am giira hai bién ngau nhién,
nghia 12 néu gi4 tri caa bién ngiu nhién nay ting thi s& lam giam gia tri cua bién ngiu
nhién kia va nguoc lai. Con néu p, , = 0 thi khong cung cap dugc thdng tin vé tuong quan
gitra hai bién ngau nhién.

2.2.2. Hé sé phu thugc duéi

Céc hé sb phu thudc dudi mé ta cac xu hudng cua thi tredng cling sup d6 hodc cling
bling nd, tic 13, chung do ludng su phu thudc gitra cac két qua cuc tri cua cac bién. Hé sb
phu thudc dudi trén (dudi) 12 x&c suat gioi han caa mot bién vuot qué (thdp hon) mot mic
phan vi cao (thap) nao d6, khi biét rang bién con lai ciing vuot qua (thdp hon) cting muic
phan vi do.

V& mit cong thire xac dinh, néu (X,Y) 1a mot vecto ngau nhién véi cac phan phéi
bién duyén (F, ; F,), thi hé s6 phu thuoc dudi trén va hé s6 phu thude dudi dudi dugc

dinh nghia la:


https://vi.wikipedia.org/wiki/Bi%E1%BA%BFn_ng%E1%BA%ABu_nhi%C3%AAn
https://vi.wikipedia.org/w/index.php?title=K%E1%BB%B3_v%E1%BB%8Dng&action=edit&redlink=1
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%99_l%E1%BB%87ch_chu%E1%BA%A9n
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ho =limP(Y > F2 ()] X > F2 (1),

t—>1
Va:

n = limP(Y <F(1)]X <F2(1)).

3. UNG DUNG NGHIEN CUU CAU TRUC PHU THUQC TRONG PHAN
TiCH RUI RO TREN THI TRUONG CHUNG KHOAN VIET NAM
3.1. Phwong phap nghién ciru cAu tric phu thuc

C6 mot sé phuong phap di duoc sir dung dé nghién ctru ciu tric phu thudc nhu sir
dung cac do do su phu thudc, cac mo hinh kinh té luong, phuong phap 1y thuyét gia tri cuc
tri, phuong phap hdi quy phan vi, phuong phap copula. Mdi phuong phap déu cé wu va
nhuoc diém trong ting tinh hudng nghién ciru. Trong d6, phuong phéap copula duoc xem la
mot phuong phép hién dai, tién loi va cé nhiéu vu diém, hién nay dugc str dung rat nhiéu
dé mo ta cau trac phu thudc giira cac bién ngiu nhién. Y tudng vé phuong phéap copula
dugc dua ra boi Sklar nam 1959. Ly thuyét vé copula dugc tong hop va mé ta chi tiét nho
Nelsen (2006) hay Cherubini (2004). Copula 1a ham ndi cac phan phdi bién duyén cua cac
bién ngiu nhién mot chiéu dé nhan duoc mot ham phan phdi dong thoi ctia vecto ngau
nhién. Cac ham copula khac nhau thi mé ta ciu trac phu thudc khac nhau gitra cac bién.

Trong md hinh copula, nhi¢m vu chinh I1a chon ra mdt ham copula phu hop va thu tuc
udc lugng tuong tmg. Dowd (2008) di néu nhiéu uu diém cua copula. Patton (2012) da
tong két qua trinh phat trién va ung dung ctia phuong phap copula trong phan tich chudi
thoi gian tai chinh va kinh té, trong d6 c6 nhic dén nhiéu cong trinh nghién ctru vé ciu triic
phu thudc str dung phuong phép copula. Hién nay, phuong phap copula dugc sir dung phd
bién trong nhiéu linh vuc cua théng ké tmg dung nhu bao hiém, tai chinh, xay dung dan
dung, y hoc, nghién ctru khi hau, néng nghiép... va dem lai nhiéu két qua tt. Noi riéng,
phuong phap copula ciing di dwoc nhiéu tac gia tmg dung dé nghién ciru cdu trac phy
thudc va tmg dung dé quan tri rii ro trong linh vyc tai chinh nhu Li (2000); Ning (2010);
Boubaker va cs. (2011), Cuong va cs. (2012)... Bai viét lwa chon phuong phap copula dé
nghién ciru cdu tric phu thudc giita cac cap loi suat tai chinh.

Pé dé minh hoa, bai viét chi xét cac Copula 2-chiéu. Ta co cac dinh nghia twong
duong vé copula nhu sau:

Dinh nghia 1: Mot ham phan phdi Copula 2-chiéu (goi tit 1a mot Copula) 1a mot ham

C xéc dinh trén [0;1]x[0;1], 14y gia tri trong [0;1] va thoa man cac tinh chat sau:

1. C(x)=0,Vx e[0;1)° néu it nhat mot thanh phan cuaa x bang 0.
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2. C(x)=C(x;1) =x,vxe[0;1].
3. V(a;a,),(b;b,) €[0;1?vsi a <b,a, <b,, taco:
Ve ([a;b]) =C(a,;b,) —C(a;b,) —C(a,;h) +C(a;;b ) 2 0.
Pinh nghia 2: Ham phan phdi C goi 12 mot ham Copula cua véc to ngau nhién
X =(X,, X,)" néu no Ia ham phan phéi dong thoi ciia vée to ngau nhién U =(U,,U,)'
voi U, = F (X,) va F, 1aham phan phéi bién duyén caa X,,i =12, nghia la:

F(Xl; Xz) = C(Fl(xl); F, (Xz))-
voi F 1a ham phén phéi dong thoi cia (X, X,). Néu F, F, lién tuc thi C s& ton tai
duy nhat.

Mét sé ho copula va céac hinh anh minh hoa mé ta ciu tric phu thuéc nhd cac ham
copula c6 thé tim thay trong Fusai va cs (2008) va cac hé sé phu thudc dudi cua tung
copula dugc trinh bay trong Adam va cs. (2013).

3.2. Ung dung nghién ciru ciu tric phu thudc trong phan tich rii ro lan téa tir thi
truwong chirng khoan My dén thi truomg chirng khoan Viét Nam

Nghién ciru cau trdc phu thudc giita thi truong chimg khoan (TTCK) hang dau thé gioi
t6i cac qubc gia khac da duoc thyc hién trong nhiéu cong trinh. Bai viét sir dung dit liéu
dong ctra cua chi s6 VNINDEX cua TTCK Viét Nam va chi s6 S&P 500 cia TTCK My dé
thuc nghiém. Céc chudi sé liéu dugc thu thap tir 04/12/2006 dén 31/3/2015, géom 2065
quan sat. Do cac ngay nghi I€ va gio giao dich léch nhau giira cac thi truong, nén dir liéu
duogc diéu chinh lai cho pht hop. Chi s6 VNINDEX, thé hién xu hudng gia c6 phiéu hing
ngay caa TTCK Viét Nam, duoc lay tir https://www.hsx.vn/. Chi s6 S&P 500 duoc lay tir
indexbook.net.

Hé s6 phu thudce duodi gitra chi s6 TTCK cuaa Viét Nam véi chi s6 TTCK My duogc do
luong trong ting thoi ky bién dong cua thi truong, d6 1a cac giai doan trudc, trong va sau
khung hoang tai chinh thé gioi 2007-2008. Bai I8 khi thi truong c6 nhitng bién dong thi
cau trdc va muac do phu thudc giita cac thi truong ciing bién doi theo, s& gilp cung cap
thong tin chinh xac hon trong phan tich rui ro thi truong. Viéc phan chia cac giai doan
nghién ciu ciu trdc phu thude ciing dong gop bang ching thuc nghiém caa hiéu tng lan
toa tir TTCK My dén TTCK Viét Nam, theo khai niém cua Forbes va cs. (2002). Thoi ky
khung hoang dugc lya chon tir 12/2/2008 dén 13/10/2009. Viéc chon thoi ky khiing hoang
cin cr theo dién bién lich sir ciia nén kinh té My va Viét Nam. Bang 1 sau day thé hién cac
thdng k& md ta cua céc chudi loi suat.


https://www.hsx.vn/
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Bang 1. Tom tat thong ké md ta cac chudi lgi suat

Mean Std. Dev. Skewness | Kurtosis | Jarque-Bera Prob.
RSP500 0.000192 | 0.013822 -0.061799 | 15.55264 | 13552.23 0
RVNINDEX | -7.29E-05 | 0.016159 -0.105338 | 3.948029 | 81.11035 0

Nguon: Tac gid tinh todn tir o liéu da thu thap

Gia tri trung binh cua cac chudi loi suit kha gan 0. Loi suét trung binh cua thij truong
M5y 1a duong thé hién hiéu qua dau tu cao, trong khi thi truong Viét Nam thé hién hiéu qua
dau tu trong dbi thap, khi loi suat trung binh cua chudi loi sudt &m. Bang 1 ciing cho thay
gia tri trung binh cua cac loi suit twong ddi nho so vai do léch chuan cua cac chudi nay. Hé
s6 bat doi xing cua hai chudi lgi suat déu &m thé hién cac chudi co phan phdi léch trai.
Biéu do phan phdi chuan qq trong Hinh 1 caa hai chudi loi suat cho thay cac chudi nay déu
khdng c6 phan phéi chuan. Bang truc quan cé thé thay, cac phan dudi cia cac phan phoi
tach xa duong thang thé hién phan phdi chuan, diéu nay cho biét cac chudi loi suat c6 phan
phdi dudi day chir khong c6 phan phéi chuan. Céc chudi loi suat ciing c6 hé sé nhon Ién,
thé hién cac chudi loi suit khong ¢ phan phdi chuan. Pidu nay dugc ung ho nho gia tri
thdng ké Jaque-Bera trong Bang 1. Kiém dinh Jaque-Bera, voi gia tri Xac suat tuong Gng
déu rat bé, tic 12 gia thuyét Ho vé tinh phan phéi chuan cua céc chudi loi suét bi béac bo, do
d6 viéc sir dung phan phdi chuan dé nghién cau dir liéu chimg khoan trong truong hop nay
I khéng phi hop. Khi d6 copula 1a mot lya chon phil hop trong nghién ctu cau tric phu
thudc.

RSP500 RV NINDEX

04 o - 044

E .02 02

N
f Normal

s o0 5 004
-02 5 -02

-04 | Fadl -.04 -

Hinh 1. 6 thi phan phdi chuén qq cia cac chudi lei suit
Nguoén: Téc gid vé bang phan mém tir s6 liéu da thu thdp
Hé sé tuong quan tuyén tinh gitra hai chudi loi sudt VNINDEX va S&P 500 duoc
tinh trong ting thoi ky trude, trong va sau khiing hoang. Viéc trinh bay két qua vé hé s6
tuong quan tuyén tinh gitta cac cap loi suat nham muc dich so sanh véi hé sé tuong quan
do bang phuong phéap copula. Copula Gauss duoc xem nhu copula cua phan phdi chuan
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dong thoi, nén chlng ta c6 thé so sanh hé s6 twrong quan tuyén tinh véi tham s6 do mirc do
phu thudc tinh nho copula Gauss. Két qua cu thé duoc trinh bay trong Bang 2.

Bing 2. So sanh hé s6 twong quan tuyén tinh va hé sé phu thudc do bang copula
Gauss trong 3 thai ky trwérc, trong va sau khing hoang

Thoi ky trudée Thoi ky khiing Thoi ky sau khiing
khiing hoang hoiang hoang
HE sb t
¢ 50 fromg quan 0.11153472 0.39697046 0.18665568
tuyén tinh
H¢é s6 phu thudc do
. 0.09734558 0.38616078 0.18769271
bang copula Gauss

Nguon: Tac gid tinh toan tir s liéu da thu thdp

Trong ca 3 thoi ky, hé sé do lwong su phu thudc gitra hai chudi loi suat déu duong, tirc
1a hai chudi loi suat c6 xu huéng bién ddi cung chiéu, hay dién bién TTCK Viét Nam
thuan chiéu theo dién bién caa TTCK My. Trong mdi thoi ky, khi loi suit cua cac chi s6
chiang khoan thé gioi tang/giam thi chudi loi suat chi sé chung khoan Viét Nam ciing
tang/giam. Céc hé s phu thudc giira cac cap loi suat trong thoi ky khing hoang déu ting
Ién so véi thoi ky trudc khung hoang, ddy 1a mot dau hiéu caa hiéu ung lan toa. Hai hé sé
trén cho két qua khac nhau khdng nhiéu. Tuy nhién, hé s twong quan tuyén tinh 13 d6 do
v6 hudng, no khong duogc thiét ké dé mé ta cau tric phu thudc, copula mot lan nira lai thé
hién 1a su lva chon phi hop. Ngoai ra, cac copula con cung cép dugc thdng tin vé hé sé
phu thudc dudi, thé hién xu hudng tac dong cia TTCK My dén TTCK Viét Nam khi xay ra
c4c bién cd hiém.

Dé lam diéu d6, trong timg thoi ky, trude, trong va sau khing hoang, tac gia Iya chon
copula pht hop nhit véi timg cap chudi loi sudt va tinh cac hé s6 phu thudc dudi do luong
boi copula phu hgp nhét dé. Véi két qua thu dugc, tac gid so sanh cac hé ) phu thudc dudi
trong thoi ky khing hoang so vai thoi ky trude khing hoang dé kiém tra higu tng lan toa.
Bén canh do, tac gia cling so sanh hé s6 phu thudc dudi thoi ky sau khung hoang véi cac
thoi ky trudc dé thé hién tac dong cta hiéu tng lan toa. Két qua duoc trinh bay ¢ Bang 3.

Bing 3. Két qua lwa chon copula tét nhat mé ta sy phu thudc giira cap lei suat chi so
S&P 500 va VNINDEX trong tirng thoi ky va cac hé sé phu thuge dudi twong tng

Thoi ky truée khiing hoing Thoi ky khiing hoang Thoi ky sau khiing hoang

Copula | HSPTDT | HSPTPD | Copula HSPTPT | HSPTBD | Copula | HSPTDT | HSPTPD
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tot nhat t0t nhat tdt nhat

Frank 0 0 SJC 0.27362 | 0.1478 SJC 0.116 0.00759

HSPTDT: Hé s6 phy thudc duédi trén, HSPTPD: Hé s6 phy thudc dudi dudi.

Nguon: Tac gid tinh toan tir sé liéu da thu thdp

Bang 3 thé hién, khi cudc khang hoang tai chinh thé giGi xay ra, cac nha dau tu can
thay d6i phuwong phap quan ly danh muc dau tu cua minh, thé hién ¢ viéc lva chon cac
copula khac nhau dé do luong ciu tric phu thudc gitra cac cip loi suat chimg khoan. Diéu
nay lai mot lan nita khiang dinh c6 hiéu ¢ng lan toéa tir TTCK My téi TTCK Viét Nam.
Hiéu ng lan téa 1a mot hinh thai thé hién cau tric phu thudc gitra cac thi truong tai chinh.
Hiéu &ng lan toa khdng chi 1am thay d6i mic do phu thudc giita cac thi truong, thé hién &
su thay doi cua cac hé sé phu thude, ma con lam thay doi cu tric phy thudc gitra cac thi
truong. D6 13, trude khung hoang, cau trdc phu thudc gitra thi truong My va Viét Nam la
cau trac ddi xing do ludng bai copula ddi xing Frank véi hai hé sé phu thuoe dudi déu
bang 0, thi trong va sau khung hoang, cau tric da chuyén sang cau tric phu thugc bat dbi
xtng thé hién boi copula SJC véi cac hé sb phu thude dudi khac nhau.

Két qua nay mot 1an nira khing dinh vai trd cha dao cua thi truong My vai céc thi
truong maéi ndi & chau A. Cac két qua nay gilp cung cap thém thong tin cho cac nha dau tu
trong viéc da dang héa danh muc dau tu ciia minh trén TTCK My va TTCK Viét Nam. Céc
nha dau tu trén thi truong Viét Nam khéng chi can quan tam toi dién bién trén thi truong
noi dia, ma phai quan tam tsi dién bién trén thi trudng My. Thong tin tir thi truong nay
duoc st dung nhu cac chi bao dé tim hiéu va du béo cho hiéu qua dau tu trén TTCK Viét
Nam.

Bing chung vé hiéu tng lan téa noi trén da thé hién muc do hoi nhap ngay cang cao
cia TTCK Viét Nam vao TTCK thé gioi. Didu nay doi hoi cac nha hoach dinh chinh sach
va nha dau tu can nhin nhan dang dan vai trd cua quan tri rai ro thi trudng va quan tri rai
ro danh muc dau tu, dac biét trong thoi ky khing hoang. Khi da c6 bang chang vé hiéu tng
lan toa tr TTCK My dén TTCK Viét Nam, cac nha dau tu c6 thé van dung cac md hinh
canh béo khung hoang trén TTCK My dé c6 bién phap phong ho rai ro phi hop trude khi
khung hoang d6 bo vao Viét Nam.

3.3. Ung dung nghién ciru cdu tric phu thudc trong phén tich rii ro thi trwdng khi
diu twr vao cd phiéu trén thi trwong chirng khoan Viét Nam

Khi dau tu vao mot ¢d phiéu nao do trén thi truong, nha dau tu ludn quan tim t6i dién
bién cua thi truong dé dua ra quyét dinh pht hop. C6 nhiéu phuong phap dé lya chon ¢
phiéu, quan tri rii ro cho danh muyc dau tu trude dién bién cua thi truong nhu st dung hé
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sO B tir mé hinh CAPM... O day, tac gia lua chon nghién ctru cau tric phu thudc giita
chudi loi suét cua cb phiéu ma nha dau tu nim gitt voi chudi lgi suét cta thi truong, dac
biét khi thi trudng bung nd hodc khing hoang, thé hién bang cac hé sé phu thudc dudi,
duogc tinh nho copula. Bai viét minh hoa nghién ctru véi s6 liéu cua ¢ phiéu ACB, FPT va
chi s6 VNINDEX trong giai doan tir 27/10/2009 dén 13/10/2014, gdbm 1235 quan sat.

Bang 4. Tom tit théng ké mo ta chudi lgi suit chi sé chieng khoan

Mean Std. Dev. Skewness Kurtosis Jarque-Bera Prob.
RVNINDEX 2.33E-05 0.018302 -0.104513 154.3248 1177403 0
RACB -0.000913 0.016515 -0.697437 | 11.59355 3897.119 0
RFPT -0.000426 0.022358 -3.904242 49.92779 116365.7 0

Nguon: Tac gid tinh toan tir 56 liéu da thu thap

Gia tri trung binh cua cac chudi loi suat kha gan 0. Loi suét trung binh caa VNINDEX
la duong thé hién hiéu qua dau tu cao trén toan thi trudng, nhung hiéu qua dau tu cua riéng
ACB va FPT tuong d6i thap, khi loi suat trung binh ciia chudi 1a &m. Bang 4 ciing cho thay
gia trj trung binh cua céc loi suat ciing twong ddi nho so voi do léch chuan cua cac chudi
nay. Hé sé bat dbi xing cua cac chudi loi sudt déu am chiing té cac chudi ¢ phan phdi
léch trai. Biéu @6 phan phdi chuan qq trong Hinh 2 cua cac chudi loi suat cho thiy céc
chudi nay déu khdng c6 phan phéi chuan. Bang truc quan cd thé thy, cac phan dudi cua
cac phan phdi tach xa duong thang thé hién phan phéi chuan, diéu nay cho biét cac chudi
loi suat c6 phan phéi dudi day chir khéng cd phan phéi chuan. Cac chudi loi suat ciing co
hé s6 nhon I6n, thé hién cac chudi loi suat khdng c6 phan phdi chuan. Diéu nay dugc ung
ho nho gia tri théng ké Jaque-Bera trong Bang 4. Kiém dinh Jaque-Bera, véi gia tri xac
suit tuong g déu rat bé, tac 1a gia thuyét Ho vé tinh phan phdi chuan cua cac chudi lgi
suit bi bac bo, do @6 viéc str dung phan phdi chuan dé nghién ciu dir liéu ching khoan
trong truong hop nay 1a khdng phu hop. Do d6, trong tinh hudng nay copula lai 13 mét lya
chon phir hop trong nghién ciru cau trdc phu thudc.
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Hinh 2. D6 thi phan phdi chuin qq cia cac chudi lgi suat
Nguon: Tdc gid vé bang phan mém tir sé liéu da thu thdp

Trong truong hop ndy, tac gia van lwa chon copula pht hop nhat véi timg cip chudi
loi suat VNINDEX va ACB, VNINDEX va FPT. Cac hé s6 phu thudc duoi dugc tinh toan
nhd copula phit hop nhit d6. Két qua duoc trinh bay trong Béang 5.

Bang 5. Két qua lwa chon copula tét nhat mé ta sw phu thudc giira cac cap loi
suét va cac hé sé phu thudc dudi twong ng

. Tham s copula
Lz Copula tot - -
nhit nhit
VNINDEX - ACB | Student 0,5075 5,0063 0,2107 0,2107
Rotated
VNINDEX — FPT 1.6802 0.48935142 0
Gumbel

HSPTDT: Hé s6 phu thudc dudi trén, HSPTPD: Hé s6 phu thudc dudi duedi.

Nguon: Tac gid tinh toan tir s liéu da thu thdp

Két qua trong Bang 5 cho thdy bang chimg thuc nghiém rang, cac lgi suit cta cac cd
phiéu khéc nhau c6 cu trac phu thudc khéac nhau véi lgi suét cua thi truong, do d6 nha dau
tu, nha tu van khong nén ding ciing mot phuong phap, ciing mot mé hinh dé phan tich rai
ro cho céc ¢ phiéu khac nhau. Ching han, trong giai doan nghién ciru, loi suét c6 phiéu
ACB va VNINDEX c¢6 ciu tric phu thudc dugc mod ta nho copula Student, mdt cAu trac
phu thudc dbi xtng, c6 hé s6 phu thudc dudi trén va dudi bang nhau. Cac hé sé phu thudc
dudi nay duong, nghia 1a loi suat c¢6 phiéu ACB c6 xu hudng bién d6i cing chiéu véi thi
truong. Didu nay thé hién kha nang thua 16 cua cd phiéu ACB khi thi truong di xudng va
kha nang thu dugc loi nhuan ciia ¢6 phiéu ACB khi thi truong di 1én 1 nhu nhau. Trong
khi, ciing trong giai doan nay, loi suat cd phiéu FPT va VNINDEX c¢6 cau tric phu thudc
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dugc mo ta nho copula Rotated Gumbel, mot cau tric phu thude bat d6i xung, co h¢ ) phu
thudc dudi trén duong va con hé sé phu thudc dudi dudi bang 0. Nghia 14, khi thi truong di
1én, loi suat ¢6 phiéu FPT c6 xu hudng ting gia cing thi truong, con khi thi truong di
xudng thi khong c6 bang chimg vé xu hudng di 1én hay xudng cta chudi loi suat FPT. Hay
khong tim thay bang chimg vé viéc ¢d phiéu FPT giup thu loi hay gay ra thua 15 khi thi
truong di xudng va nhung cd phiéu nay lai c6 kha ning cao thu duoc loi nhuan khi thi
truong di lén.

Loi suét cac c¢d phiéu khac ciing c6 thé dwoc nghién ctru ciu tric phu thude véi loi
suét thi trudng mot cach twong tw dé dua ra nhan dinh vé rai ro khi dau tu vao cb phiéu dé
theo dién bién cua thi trudng.

4. KET LUAN

Viéc lya chon céc copula tét nhat cho nghién ciu cau tric phu thudc giita ting cap loi
suat chting khoan thé hién viéc lya chon mé hinh tét nhat dé mé ta cau triic phu thudc gitra
cac cap loi suat d6. Cau tric phu thudc 1a doi xing hay khong ddi xing, co dudi day hay
mong 1a do dic diém cia ham copula duoc lya chon. Viée do luong hé sé phu thude dudi
trén va dudi dudi cua ting cap loi suat thé hién mac do phu thudc cuc tri giita cac chudi loi
Suit, tuong tng, thé hién kha ning hai chudi loi suit cung ting manh hoic cing giam
manh.

Ung dung thi nhat caa bai viét 1a nghién ciu cau tric phu thudc gitra loi suét chi sé
thi trudng trén TTCK My va TTCK Viét Nam, nham chi ra sy ton tai cua hiéu ang lan toa
tir TTCK My dén TTCK Viét Nam, giGp cung cip bang ching thuc nghiém rang nghién
ctu dién bién trén TTCK My 1a mot kénh dang tin cdy trong phan tich rai ro thi truong
trén TTCK Viét Nam.

Ung dung thir hai caa bai viét 1a nghién ciru minh hoa cau triic phu thudc gitra loi suat
tirng ¢ phiéu ACB va FPT véi loi suat VNINDEX dé chi ra rang cac chudi loi suat khac
nhau cin dugc thudng xuyén cap nhat dir liéu, kip thoi thay doi mé hinh nghién ctu cau
tric phu thudc theo dién bién thi truong, dé phan tich rai ro khi nam gitr ¢6 phiéu tuy theo
dién bién cua thi truong, ma khong nén duy tri sir dung mot mé hinh nao do.

Cac (ing dung nay c6 thé mé rong nghién ciu ciu tric phu thudc giira cac cap loi suat
chi s6 chung khoén nhiéu québc gia véi Viét Nam, va gitra céc chudi lgi suat ¢ phiéu khac
véi chudi loi suit thi truong. Ngoai ra, c6 thé mé rong nghién ciru ciu tric phy thudc giita
nhiéu chudi loi sut cung luc dé cung cp thong tin day da hon va tét hon.
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AN APPLICATION OF STUDY ON DEPENDENCE STRUCTURE IN RISK
ANALYSIS ON VIETNAMESE STOCK MARKET

Abstract: The paper focuses on introduction of dependence structure definition and
copula methodology to study dependence structure. The results of study dependence
structure are used to analyze risk on the Vietnamese stock market.

Keywords: Dependence structure, Copula, Risk analysis, Stock market.
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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 POT BIEN - TIA y (nguén Co®)

1(1)

Nguyén Nhur Toan'®, Hoang Quang Minh?
lTru"o"ng Dai hoc Sw pham Ha Ngi 2,

2Vién Di truyén Nong nghiép Viét Nam

Tém tit: Birc xa gamma dd phd vé cdu tric nhiém sdc thé ¢ ngay giai doan phéan bao
ddu tién trong té bao hat hia sau khi xi 1y, tao 1én cdc sai hinh nhiém sdc thé (NST), dan
dén cdy lia chét dan trong suot qud trinh sinh trieong Va phat trién. Kha ning song sét
cia cdy liia giam manh sau moi lan xir Iy va dat gid tri thap nhdt la 51,5842,07 % (bang
56,57 % so voi doi ching) & thé hé thir nhdt sau lan xir 1y thir 3 {M[My(Ma)]}. Ty Ié hat
1ép/bdng ciia cay |Ga sau khi xik Iy, ¢ tdt ca cde cdng thire thi nghiém ciru déu ting cao hon
s0 voi doi chimg. Trong cing mot thé hé (thé hé dau) sau moi lan xir Iy: chi s6 ty 1é hat
1ép/bdng cao nhdt thu dwoc 12 40,2 % (so véi doi chitng — 281,1%) va thdp nhdt la 21,9 %
(so véi doi chimg — 158,7%).

Tac nhan gdy dot bién, tia y (nguon Co®), da lam giam kha nang song sot va tang ty 1é
hat 1ép/bong ciia cdy liia khdng chi & ngay thé hé dau tién sau khi xir Iy, ma con gdy hiéu
vng manh & thé hé thir hai, thdm chi dén thé hé thir ba sau méi lan xir 1y. Céc chi s6 ndy
(kha néng song sot va ty 1é hat 1ép/béng) ¢ cdc cong thire thi nghiém tang theo chiéu

tang cua liéu lwong va so lan xu Iy.

Tir khéa: Lia gao, dot bién; bién di hinh thdi; \ap lai lién tiép qua ba thé hé

1. PAT VAN BPE

Dot bién thuc nghiém cé vai tro quan trong trong di truyén chon giéng sinh vat. Véi

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 duoc, c¢6 nhiéu dot bién wu ta (hdi tu cdc tinh trang c6 gid

tri chon giéng cao), chung dugc nhan truc tiép thanh giéng maoi hodac dugce s dung lam vat

lidu trong lai tao.

! Nhan bai ngay 22.04.2016; giri phan bién va duyét dang ngay 10.05.2016
Lién hé tac gia: Nguyén Nhu Toan; Email: hatoan_nguyen@yahoo.com
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Trong thuc té, mirc d6 gia ting da hinh di truyén quan thé, kha ning phat sinh nhirng
dot bién co loi do sir dung timg loai tac nhan giy dot bién 1én nhitng loai cay trong khac
nhau 1 khong gidng nhau. Két qua nghién ciru trén nhidu dong/giéng lta thuan cho thiy,
nhitng vat liéu st dung c6 kiéu gen 6n dinh (cang dong nhat vé mdt di truyén), thi tan suat
va phd dot bién xuét hién thip hon so voi nhitng dong dot bién hay con lai.

Tinh ddng nhat vé mit di truyén cua ting giéng lua do tao ra sy 6n dinh va kha ning
bén vitng trude tac dong cua tac nhan gay dot bién. Do d6 dé nang cao hiéu tmg cua tac
nhan dot bién 1én giéng lta chung t6i tién hanh nghién ctru: “Sy méan cam cua ciy lta sau

khi xir 1y 13p lai lién tiép qua ba thé hé bang tac nhan gy dot bién - tiay (nguon Co®)”.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

+ Vat liéu khoi dau dua vao xtr 1y dot bién dé chon tao 1 gidng laa Bac Thom sb 7.

Tuy 1a mot gidng laa c6 chit lugng gao thuong pham cao (gao thom, trong, com mém
va ngon), song Béc Thom sb 7 cho nang suét chua cao, chéng chju v&i siu bénh va diéu
kién bat thuan cua thoi tiet kém va ciing boc 16 mot so nhugce diém khac trong san xuat.

+ Téc nhan gy dot bién: Ly hoc - tia y (nguon Co®).

2.2. Phuong phap nghién ctru

+ Xur 1y chidu xa (xir Iy hat khé) biang tia gamma (nguon Co®™) vao hat lua gidng Béc
Thom sb 7 dugc tién hanh véi 3 lidu luong (10 krad; 15 krad; 20 krad) va duoc lap lai 3
lan trong 3 vu lién tiép theo dung liéu lugng doé dugce st dung lan trude cho cac cong thire
nghién ctru.

2.3. Noi dung nghién ciru

- Trong phong thi nghiém: Xac dinh ty 18 niy mam, kha nang séng sot va murc do bat
thu (¢ 1é hat 1ép) cia cic mau. Nghién ciru nhiing bién d6i sinh 1y, hinh thai cac bién di
thu duoc.

- Ngoai dong rudng: Theo ddi qua trinh sinh trudng va phat trién cia cay lta sau xur
1y. nghién ctru céc chi tiéu ndng-sinh hoc (thoi gian sinh truong, chiéu cao cady, kha nang
dé nhanh...).

2.4. Ap dung toin théng ké dé xir 1y céc s6 li¢u thu duoc
3. KET QUA VA THAO LUAN

Mirc d6 gy hai ciia cac tic nhan gay dot bién tac dong dén cay trong 1a mot trong
nhiing bi€u hién dac trung ddnh gid hi€u qua cua dot bién cam tng. Vi the, viéc nghién
clru cac qua trinh sinh truong, phat trién ctia cay lua sau khi xtr 1y cac tac nhan gy dot
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bién 14 rat can thiét. Trong s6 cac chi tiéu nghién ctru, chung toi dic biét chu y toi hai chi
tiéu co ban 1a (1) Kha nang (¢y [¢) séng sot cua cay lta va (2) Mirc do bat thu (¢ Ié Iép)
cua hat ¢ cac cong thurc thi nghi¢m.

Céac cong trinh nghién ctu trude ddy da khang dinh: khi xt 1y tia gamma voi lidu
lwong cao di trc ché kha ning dé nhanh, 1am giam ty 18 séng sot va tang ty 18 1ép (bdt thu)
cua cay lua.

a) Kha nang song sot

Trong qua trinh sinh trudng va phat trién ty 1& sng st cua cdy lua & timg giai doan
ngay tir sau khi xtr Iy dén khi thu hoach chinh 13 hiéu qua gy chét cua tac nhan gay dot
bién. Do d6, mudn so sanh hiéu qué cta tac nhan gay dot bién thi phai dya vao ty 18 song
sot cua giai doan dau tién sau khi xir Iy 1am chi tiéu danh gia so bo hiéu qua cia tac nhan
giy dot bién.

Kha ning nay mam cua hat (mét trong nhitng giai doan phdt trién ciia cdy lia) & cac
cong thirc thi nghiém sau khi xtr 1y thuc chat 1a kha ning séng sot cia hat ¢ giai doan do.
Vi thé, kha ning séng sot ciia ciy lta dugc xac 1ap vao 3 thoi diém: (1) ty 1& nay mam cia
hat sau khi xu 1y; (2) cudi giai doan ma (khi cdy hia dé dat dwoc 4-5 16 thit - vao cudi giai
doan ma - tai thoi diém nhé ma dwa di cdy) va (2) ngay trude khi thu hoach (két thiic qua
trinh sinh trieong va phdt trién).

Két qua thu duoc o tat ca cac cong thic thi nghiém (trong bdng 1) sau cac lan xur 1y
blic xa gamma 1én giéng lta Bic Thom s6 7 cho thdy: kha ning sdng sot cia cdy ciing
tuong ty nhu ty 16 nay mam cua hat déu giam dan khi ting liéu luong hodc ting sb 1an
chiéu xa.

Néu xem xét tir mot goc 46 (ngay sau méi lan xir Iy — ciing la thé hé thir nhar) ty 18
sdng sot cua ciy lha so voi di ching & 1an xir 1y dau tién (M) 1a 84,57 %; sang lan xir 1y
thir hai [M1(M2)] - 70,22 % va dén lan xt 1y thir ba {M1[M2(M3)]} chi con 56,57 %.

Kha ning séng sot cta ciy lta con phu thudc rat nhiéu vao lidu luong cua tac nhin
gay dot bién ngay trong cling mét lan xur 1y. Vi du: & thé hé Mi[Ma(Ms)] ty 1& séng sot ciia
cdy lia giam manh tir 76,80+2,10 % bang 84,24 % so véi ddi ching & cong thirc
{M1[M2(Mj)] - tia y - 10 krad} xudng con 67,33+2,18 % tuong tmg véi 73,85 % so véi ddi
chimg & cong thitc {M1[M2(Ms)] - tiay - 15 krad} va chi con 51,5842,07 % bang 56,57 %
0 cong thirec {M;1[M,(M3)] - tia y - 20 krad}.

Nhu vay, dudi tac dong cla tac nhan giy dot bién 1én hat lia di pha v& cu trac
nhiém sic thé ¢ ngay giai doan phan biao dau tién trong té bao mai bi xir 1y. Cac sai hinh
nhiém sic thé (NST) nay da gay chét té bao sau mot sb it 1an phan bao din dén cay laa
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chét dan trong sudt qua trinh sinh truéng va phat trién, do d6 da lam giam kha ning song
sot cua cay.
b) Mirc dg bdt thy (1y 1é 1ép) cua cdy lia

Mirc d6 bat thu (ty 1& hat 1ép trong bong lua) 14 mot trong nhitng dic tinh thé hién
phan tng cua cdy lta dbi véi moi tic dong bat thuong ciia ngoai canh. Doi voi hau hét cac
gidng lua dang duogc gieo trong phd bién, trong diéu kién canh tac binh thuong ty 18 1ép &
muc trung binh 10 - 15%.

Do tac dong cua tac nhan gdy dot bién 18n hat lta (& cdc céng thire xir 1) dd 1am bién
ddi cdu tric nhiém sic thé, cac sai hinh nhidm sic thé (NST) ndy dd gy 1én su xdo tron
sau mot s 1an phan bao dan dén ting muc d6 bat thu & cay lua. Hién tuong giy bt thy
cao & cdy lta sau khi xir Iy tic nhan gay dot bién 1a do su cu tric lai nhiém sac thé (chu
yéu la QUa trinh chuyén mach va dao mach trong nhiém sdc thé). Trong cong trinh nghién
ctru ctia ching t6i, sd hat 16p/bong (17 I¢ Iép) ting manh & cac cong thirc thi nghiém, do
tang liéu luong va sd lan xir 1y.

Bang 1. Kha niing song sOt clia cdy lGa gidng Bac Thom s6 7 qua cac thé hé sau 3
lan xir Iy 13p lai lién tiép bang birc xa gamma véi 3 liéu lugng

Tac nhéan Kha ning séng sot clia ciy lta sau cac lan xir Iy
d@?i)i/én Xu ly chiéu xa mot lan Xuly chiéu xa hai 1an Xu ly chiéu xa ba lan
. va % So véi % So véi % So véi
liéu lugng b/C b/C p/C
Thé h¢ thir nhét M, My(My) M1[Ma(M)]
Khong xtr 1y 94,85+1,42 - 86,28+1,63 - 91,17+1,56 -
tiay 10 krad 91,73+1,04 96,72 64,27+2,14 74,49 76,80+2,10 84,24
15 krad 87,07+1,36 91,79 65,03+2,39 75,37 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 h¢ th hai M, M2(M5) M2[M3(My)]
Khéng xtr 1y 86,28+1,63 - 91,17+1,56 - 88,53+1,47 -
tiay 10 krad 82,21+1,42 95,28 82,30+1,28 90,27 68,25+1,97 77,09
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 65,22+2,11 71,54 57,74+2,17 65,22
Thé hé thir ba M, Ms(My) Ms[M4(Ms)]
Khong xtr 1y 91,17+1,56 - 88,53+1,47 - - -
tiay | 10 krad 90,28+152 | 99,02 81,17+193 | 91,68 - -
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15 krad 86,37+2,07 94,73 78,93£1,75 89,16 - -

20 krad 89,04+1,59 97,66 85,57+1,68 96,65 - -

Két qua khao sat sd luong hat 1ép/bong sau cac lan xir 1y, duge trinh bay ¢ bang 2 da
cho thay: Duéi tac dong cta bic xa gamma ty 1& hat 1ép/bdng cta cdy IGa ¢ tit ca cac cong
thirc thi nghiém ctru déu ting cao hon so voi dbi chimg. Trong ciing mot thé hé (thé hé dau)
sau mdi lan xr Iy: chi sd ty 16 hat 1ép/bdng cao nhét thu duoc & cong thire (M1[Mo(Ms)] — Tia
y- 20 krad) 12 40,2 % (so véi doi chitng — 281,1%) va thap nhat 14 21,9 % (so véi doi chimg —
158,7%) & cong thirc M; - Tia y - 10 krad.

Ty 1& hat 1ép/bong & mirc cao (tir 31,9 % dén 40,2%) thu duoc tai cac cong thirc cia
thé hé thir nhat sau 3 1an xir 1y {M1[M2(Ms)]-Tia y -10 krad; M1[M,(M3)]-Tia y -15 krad va
M:[M2(Ms)]-Tia y -20 krad}. Tiép dén thé hé thi nhét cua lan xt 1y thir 2 [(My(M.)] 1a
28,4 % - 36,3 %; va 2 thé h¢ thir hai ctia ca lan xir 1y thir nhat va 1an xir 1y thtr hai [M, va
Mz(Ms)]. Sang thé hé thir 3 ciia tit ca cac 1an xu Iy thi mirc d6 bét thu (¢ 1é hat 1ép/bong)
& hau hét cac cong thire thi nghiém ctru déu giam.

Nhu vay, dudi tic dong cua tac nhan gdy dot bién, tia y (nguon Co®), da lam giam
kha nang hiru thu (zang ty 1é hat 1ép/bdng) cia cdy lua khong chi ¢ ngay thé hé dau tién
sau khi xtr Iy, ma con gay hiéu ing manh & thé hé tht hai, thAm chi dén thé hé tht ba sau
mdi 1an xir Iy. Chi sb ty 18 hat 1ép/bong ¢ cac cong thic thi nghiém ting theo chiéu ting

cua liéu lugng x1r 1y va s6 lan tac dong.

Bang 2. Mirc d9 bat thu (t 18 1ép) ciia cay lGa giéng Bic Thom s 7 qua céc thé
hé sau 3 1an xir Iy 1ip lai lién tiép bang birc xa gamma véi 3 liéu lwong

Tacnhan | XL chiéu xa mot lin Xir Iy chiéu xa hai lan Xir Iy chiéu xa ba lin
gay  dot So voi So Vi So V6i
b~,( vé z 0 0 V01 4 0 0 VO1 X 0 0 VO1
liw otong | I PC | g | PG| e | PIC %)
p/bong %) p/bong (%) p/bong
luong
Thé h¢ thir M, M;(M,) Mi[M2(M3)]
nhat
Khong xu |19,02+1,23 | 13,8 - | 16,45+0,78 | 12,5 - | 18,50+1,87 | 14,3 -
ly
tiay | 10 |29,62+1,12 | 21,9 | 1587 | 34,87+1,59 | 26,6 | 212,9 | 41,49+1,59 | 31,9 | 223,1
krad
15 | 32,5041,19 | 24,1 | 174,6 | 39,58+2,02 | 30,2 |241,7 | 48,22+1,32 | 37,1 | 259,4
krad
20 | 38,78+2,10 | 28,2 | 204,3 | 40,41+1,43 | 30,8 | 246,8 | 51,87+1,14 | 40,2 | 281,1
krad
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Thé hé thu M, M3(Ms) M2[M3(M,)]
hai
Khung xr | 16,45+0,78 | 12,5 - 18,50+1,87 | 14,3 - 16,54+2,03 | 12,6 -
ly
tiay |10 31,50+1,16 | 24,0 | 192,0 | 36,23+2,08 | 28,3 | 192,5 | 30,49+1,94 | 23,1 | 183,3
krad
15 | 34,62+1,19 | 26,4 | 211,4 | 38,08+2,56 | 30,5 | 207,5 | 31,62+2,15 | 24,7 | 196,0
krad
20 | 32,87+1,35 | 25,1 | 200,7 | 40,72+2,35 | 31,1 | 211,6 | 34,45+1,98 | 26,5 | 210,3
krad
Thé hé tht M, M3(My) M;3[M4(Ms)]
ba
Khong xir | 18,50+1,87 | 143 | - | 16,5442,03 | 12,6 | - - - -
ly
tiay| 10 |21,99+1,13 | 17,0 | 119,2 | 18,56+1,83 | 14,2 | 112,7 - - -
krad
15 | 23,02+1,02 | 17,8 | 124,5 | 21,88+1,72 | 16,7 | 132,5 - - -
krad
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 ciru nhitng bién d6i di truyén cta cy laa sau khi xir 1y chiéu xa tia
v (nguon Co®) 1én hat kho giéng Bic Thom sb 7 véi 3 lidu lugng (10 krad; 15 krad; 20
krad) dwoc lap lai 3 1an trong 3 vu lién tiép, chung t6i dua ra mot s két luan sau day:

- Birc xa gamma da pha v céu tric nhiém sic thé & ngay giai doan phan bao dau tién
trong té bao hat lua sau khi xtr 1y, tao 1én cac sai hinh nhiém sic thé (NST), dan dén cay
laa chét dan trong sudt qué trinh sinh truéng va phét trién. Kha nang song sot cta cay lia
giam manh sau mdi lan xir Iy va dat gia tri thdp nhét 1a 51,5842,07 % (bang 56,57 % so
v6i ddi chung) & thé hé thir nhét sau 1an xir 1y tha 3 {M1[M,(M3)]}.

- Ty 1é hat 1ép/bong cta cay lda sau khi xtr 1y, & tit ca cac cong thirc thi nghiém ctru déu
tang cao hon so voi ddi chimg. Trong cting mot thé hé (thé hé dau) sau mdi lan xtr 1y: chi s6 ty
1¢ hat 1ép / bdng cao nhat thu duoc & cong thirc (M1[Ma(Ms)] — Tia y - 20 krad) 14 40,2 % (so
véi doi chitng — 281,1%) va thap nht 13 21,9 % (so vdi doi chitng — 158,7%) & cong thirc M; -
Tiay - 10 krad.

- Tac nhéan gy dot bién, tia y (nguén Co®), da 1am giam kha ning sdng sot va tang ty
1¢ hat 1ép/bong cua cay lta khong chi & ngay thé hé dau tién sau khi xir Iy, ma con giy
hiéu tng manh & thé hé thir hai, tham chi dén thé hé tha ba sau mdi lan xu ly. Cac chi )
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nay (khd ndng song sét va ty 1é hat 1ép/bdng) & cac cong thie thi nghiém ting theo chiéu

tang cua liéu luong va so lan xur 1y.

10.

11.

12.
13.
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THE SUSCEPTIBLE OF HARD RICE AFTER TACKLE REPEAT
CONSECUTIVEPASS THREE GENERATION EVIDENCE MUTAGENIC
AGENT- y RAY (Co%)

Abstract: Gamma radiation break throught structure of chromosomes a first division
stage in paddy grain cell tackle after, create chromosomes aberrations, advenent hard
rice little by little death transparent process growth and develop. Survival postential of
hard rice lessen strong tackle each time and has value most short are 51,58+2,07%
(equal 56,57% against control) a first generation after third tackle {M;[M»(M3)]}. Rate
unfruitful seed/spica of hard rice at all study formulas even high increase more than
against control. Within one generation (first generation after tackle each time), index rate
unfruitful seed/spica most high 40,2% (against control — 281,1%) and most short 21,9%
(158,7%).

Mutagenic agent, = ray (Co®), induced lessen strong survival postential and increase
rate unfruitful seed/spica of hard rice not only right first generation, but high effect in
second generation, even to third generation after tackle each time. This indexes (survival

postential and rate unfruitful seed/spica) a formulas experriment pursu eincrease
tendency of dose and times tackle.

Keywords: Rice, Mutation, Appear form mutation, Repeat consecutive pass three
generation
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PHUONG PHAP COLLOCATION VOI
CO SO B-SPLINE BAC NAM GIAI PHUONG TRINH
TRUYEN NHIET MOT CHIEU

Nguyén Vin Tuin', Nguyén Thi Thue Hoa
Truong Pai hoc Thu dé Ha Noi

T6m tdt: Trong bai bao nay ching ta nghién cizu cach gidi phurong trinh truyén nhiét mét
chiéu bang phirong phdp collocation véi co sé 1a cac ham B-spline bdc nam. Sw on dinh
Von Neumann ciia lwoc do sai phan va so sanh két qua giia nghiém diing va nghiém xap
Xt cting duoc trinh bay.

Tir khba: Phwong phdp spline collocation, Quintic B — spline, phwong phdp phan tir hizu

han.
1. MO PAU
Xét phuong trinh truyén nhiét mét chiéu dang:
Uy — Uy = 0, a<x<hbh, t=>0 (1)
v6i diéu kién dau:
u(x,0) = f(x) )

va céc diéu kién bién:
u(a,t) =¢; u(b,t) =,
ux(a,t) = g1(t), uy(b,t) =g2(1),t=0 @)
Uy, (a,1) = ug(b,t) =0, t=0
Trong d6: oy, a5,a,b,T > 0 1a cac hiang sd, g;(t),g,(t) 1a cic ham sd lién tuc véi
t=0.
Phuong trinh (1) vi cac diéu kién (2), (3) mo ta dong nhiét trong vat dan khdi tru. Cu
thé qua nghién ctru chung ta co thé biét dugc dong nhiét trén mot thanh dan chiéu dai L véi
su khuéch tan cua dong nhiét T2uy,, T 1a hé s6 khuéch tan.

! Nhan bai ngay 24.03.2016; giri phan bién va duyét dang ngay 10.05.2016
Lién hé tac gia: Nguyén Vin Tuén; Email: nvtuan@daihocthudo.edu.vn
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Ngoai ra, nhiéu hién tuong vat li ¢6 thé Iy giai khi giai phuong trinh (1) v6i cac diéu
kién khac nhau. Do vay, cac nha toan hoc trong va ngoai nudc quan tdm nghién ctru bai
toan (1) voi cac diéu kién (2) va (3) bang nhiéu cach giai khac nhau ([3], [4]).

Trong bai béo ndy, chung ta nghién ciru giai gin ding bai toan trén bang phuwong phap
collocation véi co s& 1a cac ham B-spline bac nam.

2. NOIDUNG
2.1. Phuong phap spline collocation

Gia sir chia doan [a, b] thanh N phan bing nhau béi cac diém nut:

a=Xo<X1<...<xy=b,h=(b-a)/N.

Xac dinh cac ham B-spline co s¢ bac 5 ([6]) nhu sau:
[ (x—xj-3)%, Xj—3 S X < Xj_p
(X — %-3)° — 6(X — Xj_2)°>, Xj—z S X < Xj_q
(x —xj_3)° — 6(x — X]-_z)s +15(x — xj_l)s,xj_l < X < X

(X — X]-_3)5 — 6(X — xj_z)s + 15(x - X]-_l)s —

5
000 =~ ] . —ZO(X—?') X SXS’?H
: h® (X—X]-_3) — 6(X—Xj_2) + 15(X—X]-_1) - ZO(X—X]-) +
5
+15(X - xj+1) Xjp1 S X S Xjyo
(x — X]-_3)5 — 6(x — xj_z)s + 15(x - xj_l)s — 20(x — X]-)S +
+15(x - Xj+1)5 - 6(X - Xj+2)5,Xj+2 S X < Xjy3
\ 0, X < Xj_3 UX > Xj;3.

Téap cac ham @;(x),j = —2,...,N + 2 tao thanh mdt co s cidc ham B — spline bac 5
xé4c dinh trén [a, b]. Gia tri ctia @;(x) va cac dao ham bac nhat, bac hai cia no tai xj duoc
xéc dinh theo bang 1 (¢;(x) va cac dao ham béc nhét, bac hai ctia né bang 0 ngoai khoang
(X3, Xj+3)).

Bang 1. Gia tri ciia @;(x;), (p’]. (xp), (p"i(xi)

X Xj—2 Xj-3 Xj-1 X; Xj1 Xj42 Xj+3
@;(x) 1 0 26 66 26 1 0
cp’j(x) 5 0 50 0 —50 =5 0

h h h
@' (x) | 20 0 40 | —120 | 40 20 0
’ nZ W2 | hr | hr |
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Chung ta tim nghiém xap xi U(x, t) cta bai toan (1), (2), (3) cua nghiém ding u(x, t)
duéi dang:

UG t) = Zi5% 809 (), (4)
Trong do:
U(at)=a;, Ubt)=a, t=0
Ux(@t) = g1(), Ux(b,t) =g(1),t =0 (%)
Uy (a,t) = Uy (b, t) =0, t>0.
Str dung diéu kién collocation cho (5) tai cac diém xm, m=0, ..., N, ta c6:
T2 U Xy t) — U(X, ) =0, 0 < m < N. (6)
Thay (4) vao (6) ta co:
T2 Z]-I\I:_Zz 8;(t) cp”].(xm) - Z]N:_ZZ 8'5(0) j(xm) =0,m =0,...,N. (7

Gia st §; 1a ndi suy tuyén tinh giira hai muc thoi gian n van + 1 thi:
8] = (1 - 6)8111 + 68]'n+1,
trongd6 0 <0 <1va Sjn 1a cac 4n tai murc thoi gian n.
Str dung phuong phép sai phan hiru han ta c6:
n+1 n

@ 8" 4

dt At
Thay (8) vao (7) va chon 6 =% ta nhan dugc:

2 1 2 o 1
{ M2 0" () = 3 05 Cxm)18;™ = TS 0" (ki) — 5 05 (k)13
m=20,..,N.

(8)

©9)

Str dung bang 1, tinh cac ) hang ctia hé¢ phuong trinh (9) tai cac diém ludi xm, khi do
ta co:

P28y, + 0,80 4 0,80+ + 0, 60EY + po Sy =

= p16m_p + 01601 + 0100 + 018041 + P18m+2s (10)
Trong do:
10T2At 20T2At 60T2At
Jpl = h2 Io-l = hz ] 91 = 66 - h2 )
10T2At 20T2At 60T2At

kpzzl_T,O—2:26_ h2 ,92:66+ h2
Hé phuong trinh (10) gébm N+1 phuwong trinh voi  N+5  an
(8-28_180871 -, 8n+1.0n42)Ts dé tim nghiém ching ta can 4 phuong trinh nita. St dung
(5) ta co:
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([ I%80 ¢ (o) = 10,
] ZEEE0 00 = g (),

(12)
|Z% 810 ") = ZE% 8,0 ¢”00) =

Thay t = t, = nAt,n € N vao (11) chlng ta co:
8", + 108", = 83 + 1087 ——g1
8, + 267, = 681 — 26" — &7
| 10841 + 8R4z = 8j—p + 108y, + %g%
\28%,; + 8%z = —BR_, — 28R + 653,
voi gy = g1(tn), 82 = 82(tn),n €N.

(12)

Giai hé phuong trinh (12) chung ta nhan dugc:

15 3 h
( 80, =83 — 5687 — 283 + - gf

n _"3¢n_,3¢n_ 1en h n
6_1—480+281+48 ~ 081
1 h

(13)
N+1 = Py N—2 §5n 5n

n
40

n _ ~3¢n n h n
\ N+2 = 5 N—2 — 58} 1+ 5 N~ 5582

Thay (13) vao hé phuong trinh (10) ta duoc hé N+1 phuong trinh véi N + 1 an
(80,8185 -, 8n_16x)T sau:

(a8t + b8t + 18531 = a,8) + by 8F + ¢, 87 +rf
a58ptt + by8M 4+ )85t = a,8) + b8 + ¢80 + 1
P280t + 0280 + 60,851 4+ 0,85 + p, 8T =

p2ORTL + 02805 + 6 5§+12 + 0,88t + p2 83 = (14)
= p16N—4 + 0168_3 + 6,8)_, + 018x8_1 + P18y
p2ORTE + aidRtL + biSRTL + ciSptt =
= p10N-3 + a30N_p + b3dR_; + c30) + Ry
@, ORTL + byoRTY + cj8RT = 2,88, + bySR_; + cu8% + 1R,

Voi.

15 3 , 5 -1 1
31:792—102"‘92;}31:—5pz+§02,01:792+402'
15 3 5 -1 1
a1=7p1—201+91,b1=—5p1+§(51,cl=7p1+401,
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3 1
a, ZTPZ + 03, b; =§Pz +0,,¢, ZZPZ + 0y,

-3
a; =—p; +04,b;

3 1
4 =§P1+91:C2=ZP1+01»

1 3
a3 zzpz + 03, b3 =§Pz +0,,c3 ZTPZ + 0y,

1 3 -
az = ZP1 +04,b3 = Epl +064,c3 = TP1 + 04,
-1 1 5 15 3
Ay = 792 +102’b4 = —5p, +§°2:C4 = 792 _ZGZ + 0,
-1 1 5 15 3
Ay = 791 +ch,b4 = —5p; +§01,C4 = 701 —101 + 04,
h h
ro = 55 (P81 — g1t + 20 (0,87*" — o181),
n h n+1 n
ry = E(ngl — p181),
h
N-1 = g (P182 — p285*h),
n h n+1 n h n n+1
Iy = %(ngz —p182) + E(%gz — 02827 ).

Dé giai hé (14) trudc tién ta giai hé phuong trinh (15) sau:

(U(Xi, O) = f(Xi),i =0,..,N
{ Ux (%0, 0) = g1(to)
Ux(xn, 0) = g2(to)
kUXX(XO: 0) = Uy (xn,0) = 0.

(15)

Khir cac an 8°2,,8%,,8%,1,8%,,, ciia hé¢ phuong trinh (15) ta duoc hé phuong trinh
(16):

A8° =H, (16)
voi A 1a ma tran 5 duong chéo

5 60 6 0 0 O 0

101 1385 105 0

4 2 4

1 26 66 26 1 O 0

A:

0 0 1 26 66 26 1

o . o o 1 1810
4 2 4

0 0 0 O 6 60 54




TAP CHf KHOA HOC - S0 4/2016 | 133

— (80, 80, . O)T
= (E0x0) + 252 £(x,) + 282 (), ., Bt o) — 222, ) — 2T,

2.2. Sw 6n dinh
Chung ta s& chirng minh hé phuong trinh sai phan (10) 6n dinh Von — Neumann.

Pit 8% = £" exp{iumh} v6ii = V=1, p1a sé mode. Khi d6 phuong trinh (10) tré thanh:

[exp {—2iph} +exp{2iph ]+ [ exp{-iph}+exp{iph ]+

[exp —2iph} +exp{2iph :|+ [ exp{-iph}+exp{iph ]+ %,

2p, cos?(uh) + o, cos(uh) + 51 -p,

2p, cos®(uh) + o, cos(uh) + 922 -p,

2plx2 +0,X+ 621 -p;

Dé tim mién gia tri ciia & ta xét ham sb: y = 5
2p,%X° +0,X +?2 -p,
Voi: —1<x<1.

Pao ham cua y ta co:

120h%tAt(2x? +6X +7)
[(h? —107)x? + (13h? —101)X +16h? + 20TAt]?

y':

D& thay: y’(x) >0, véi —1<x <1. Nén y dong bién trén khoang di cho.
Mat khac ta nhan duoc:

N T
y(@) =1.

Do do: —-1<y(x)<1vxe[-1,1]= [§<1.

Vay (10) 6n dinh v6 diéu kién.

2.3. Két qua sb

Xét phwong trinh truyén nhiét:
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u, —u,=0,0<x<1,
Véi diéu kién dau:

u(x,0) =sin(nx),
Cac diéu kién bién:
u(0,t)=u(l,t)=0,t >0,
u, (0,t) = mexp{-n’t}
u,(d,t) =—mexp {-nzt}
u, 0,t)=u,(@t)=0.

Bai toan (17), (18), (19) c6 nghiém diing: u(x,t) = exp{-n’t}sin nx.

Keét qua so cho theo cac bang sau:

Bing 2. So sanh két qua sé v6i At =0,0001; h =0,0125

(17)

(18)

(19)

X t Nghiém xap xi Nghiém diing
0,1 0,30302 0,30153
0,2 0,11315 0,11238
0,3 0,04218 0,04186
0,4 0,01574 0,01561
0,3 0,5 0,00588 0,00582
0,6 0,00221 0,00217
0,7 0,00084 0,00081
0,8 0,00033 0,00030
0,9 0,00014 0,00011
0,1 0,35725 0,35446
0,2 0,13302 0,13211
0,3 0,04958 0,04924
0,4 0,01849 0,01835
0,6 0,5 0,00691 0,00684
0,6 0,00259 0,00255
0,7 0,00098 0,00095
0,8 0,00038 0,00035
0,9 0,00016 0,00014
0,1 0,11628 0,11519
0,2 0,04322 0,04293
0,3 0,01612 0,01600
0,4 0,00602 0,00596
0.9 0,5 0,00226 0,00222
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0,6 0,00086 0,00083
0,7 0,00033 0,00031
0,8 0,00014 0,00012
0,9 0,00007 0,00004

Bang 3. So sanh Kkét qua voi t =0,5 va At =0,0001

Nghiém xap xi
X Nghiém ding
h=0,05 h =0,025 h =0,1667 h=0,0125
0,1 0,00230 0,00228 0,00226 0,00226 0,00222
0,2 0,00430 0,00429 0,00428 0,00428 0,00423
0,3 0,00589 0,00589 0,00589 0,00588 0,00582
0,4 0,00691 0,00692 0,00691 0,00691 0,00684
0,5 0,00726 0,00727 0,00727 0,00726 0,00719
0,6 0,00691 0,00692 0,00691 0,00691 0,00684
0,7 0,00589 0,00589 0,00589 0,00588 0,00582
0,8 0,00430 0,00429 0,00428 0,00428 0,00423
0,9 0,00230 0,00228 0,00227 0,00226 0,00223

Hinh 1. P6 thi ciia ham co s& B-spline bac 5
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Hinh 2. P6 thi dao ham ciia B — spline béc 5

Hinh 3. D6 thi mit nghiém xap xi

3. KET LUAN

Bai bao da trinh bay phuong phap collocation trong do su dung hé co so B — spline
bac ndm giai xép xi phuong trinh tmyén nhiét mot chiéu. Su 6n dinh cua hé phuong trinh
sai phan tuong ung da dugc ching minh. Pong thoi qua vi du khang dinh tinh hiéu qua cia
phuong phéap.
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QUINTIC B — SPLINE COLLOCATION METHOD
FOR ONE - DIMESIONAL HEAT EQUATION

Abstract: This paper discusses solving one the dimensional heat equation. Numerical
solutions are obtained by collocation method based on quintic B — spline. The stability
analysis of the scheme is examined by the Von Neumann approach. On the other hand, a
comparative study between the numerical and the exact is illustrated.

Keywords: Collocation method, B — spline, Finite element method
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TINH S - TUA LOI CUA HAM PHAN THUC

Tran Thi Huwong Tra'
Hoc vién Chinh sach va Phat trién

Tom tat: Ham 16i suy réng duoc goi 1a én dinh véi mét tinh chdt (X) néu ta thém vao ham
dang xét mét nhiéu tuyén tinh di nhé ma ham van co tinh chdr d6.Mét s6 ham 16i suy
réng nhu: twa 16i, twa l6i hién va gid loi khéng on d@inh ngay ca khi ham c6 mién dang xét
| compact. Nam 1996, HX.Phii va P.T.An dd dwa ra khdi niém ham s-twa 16i on dinh véi
mét sé tinh chat quan trong: (L)-Moi tdp mitc duéi 1a tdp 16i,(M)- Diém cuc tiéu dia
phirong la cuc tiéu toan cuc,(S)-Piém dimg la diém cuc tiéu toan cuc. Trong bai bao nay,
ching t6i sé xét tinh s-tira 16i ciza ham phan thitc bdc nhdt trén bdc nhat hay néi cach
khéc 1a xét tinh 6n dinh ciia ham phan thic theo tinh chdt (L), (M), (S).

Tir khoa: Ham phan thuc, tinh on dinh, s-twa 1o

1. GIOI THIEU

Tap 16i va ham 16i da dugc nghién ciu rat nhiéu trong mot trim nam qua. Nhitng cong
trinh dau tién vé giai tich 161 dugc dua ra boi mot s6 tac gia nhu Holder (1889), Jensen
(1906) va Minkowski (1910, 1911). Bac biét véi nhixng cbng trinh cia Fenchel, Moreau,
Rockafellar vao cac thap nién 1960 va 1970 da dua giai tich 16i tra thanh mot trong nhiing
linh vuc phét trién nhat caa toan hoc. Mot s6 ham mang mét trong sb cac tinh chit caa ham
161, nhung lai khong phai 12 ham 15i. Chiing duoc goi 1a cac ham 16i suy rong (generalized
convex function). C6 1& ngudi dau tién dé xuat tinh 16i suy rong va dua ra khai niém tua 16i
(quasiconvex) 1a Finetti ([2], 1949). Ham 15i c6 nhiéu hudng mé rong khac nhau, nguoi ta
lam yéu di tinh 16i ciia ham, dé giai quyét bai toan trong thuc té c6 nhiéu ham khéng 16i,
nhung van mang mot sé tinh chat caa ham 16i. Mot sé ham 16i suy rong ham tua 16i dac
trung cho tinh chat (L)-Tap mic dudi cia ham dang xét 1a 16i, ham tua 156i hién
S.Karamardian/B.Matos ([3,4], 1965) dic trung cho tinh chat (M)- Mdi diém cuc tiéu dia
phuong 1a diém cuc tiéu toan cyc, ham gia 16i H. Tuy ([5], 1964) dic trung cho tinh chat
(S)-Mdi diém dirng 1a diém cuyc tiéu toan cuc.

! Nhén bai ngay 12.04.2016; giri phan bién va duyét dang ngay 10.05.2016
Lién hé tac gia: Tran Thi Huong Tra; Email: t.huongtra90@gmail.com
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Cac 16p ham 16i suy rong véi nhiéu tuyén tinh khong on dinh theo céc tinh chat (L),
(M), (S) cta ham 16i. Vi vay, H.X. Pha va P.T. An [1] dé gi6i thiéu khai niém vé& ham s-twa

16i (s-quasiconvex). TaxétD < R" latap 16i, ham f : D — R va|{| la chuan bét ki trong
R". Ham f la s-tira 16 (s- quasiconvex)}("s" viét tat cho "stable™) néu ton tai o > 0sao
cho:
f(x)— (%) > 5 kéo theo f(x)—f(x,)
[% =] % =]
<0, %, % €D,x; =(1-A)x, +Ax,va 1€]0,1.

> 5 (1.1)

Véi: ‘5

Bé dé 1.1. Moi ham 16i 1a ham s-twa ldi
Chwng minh:

Xét ham: f:D —R 1a 16, voi X,,% € D,va x, =(1— A1) f(X,)+Af(x),trong
do: A e[0,1].
Khidé: f(X,)<@A-A)F(X,)+AF(x).

0= 100) | 5o T FX)

Néu ton tai o > 0 sao cho: >
%= [% = x|

That vay, ta co:
X =X, =X — (=A% =A% = (1= )X — (L= A)%; = 1= A)(X, —X,).
Do d6:
% =X [|= (1= 2)[|% =
Mait khac, ta lai co:
fx)— ()= fF(x)-[A-2)F(x)-AF(x)]= f(x)-A-2)F(x)-Af(X,)
=1-2)F(x)-@A=-2)F (%) =Q-)(F(x) - F(X))

Khi d6:
fO0)= (%), A=A =F0) _ ¢
% — x| (L= A)[x =X

R rang, moi ham 16i 12 ham s-tya 16i.

B dé 1.2. Mgi ham s-twa 13i 1a ham tua 13i
Chwng minh:
Ham f :D —> R laham tua I3i khi va chi khi f(x,) <max{f(x,), f (x)}
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Véi: X, % €D va X, =(1-A)x, + Ax.
Gia st f(x) =max{f(x,), f (X))} khi do: f(x,) < f(x,),

0= F0)

Suyra: f(x_1)—f(x_0) > Ova|x —x|>0, nén:
% =%

Mat khéc, ham twa I6i f(x,) < f(x), suy ra:

F)— F(x,) 20 DT 5
[ x|

RG rang ta thay véi 6 = 01udn c6 o > 0 thoa man cong thirc (1.1). Vay moi ham s-tya
16i la tua 16i.

Mot sé dac tinh chinh cia ham s-tua 16i (s-quasiconvex) duoc néu ¢ day, dic biét 1a su
on dinh cua n6 do6i vai cac tinh chat (L), (M), (S).

2. TINH ON PINH CUA HAM S-TUA LOI
Ham s-twa 16i 12 6n dinh véi chinh nd
Dinh 1i 2.1[1] Gia st ton tai & >0; sao cho: & <&, f Ias-twa 16i khi va chi khi
f +(&,.) laham s-tya 16i

Pinh 1i 2.2 [1] Ham f 1a ham s-tya 16i néu va chi néu ton tai & >0; sao cho:
f +(&,.) latya16i voi mdi phiém ham tuyén tinh & e R" thoa man |&]| < &.

Theo dinh Ii 2.2, ham f 1a s-tya 16i néu ton tais > 0; sao cho: f +(¢&,.) Ia tya 15i

nénsuy ra: f +(&,.)thoa mén tinh chat (L)- moi tap mac dudi 1 tap 16i.

Do d6, ham s-tya 15i 1a 6n dinh véi chét (L).

pinh Ii 2.3[1] Ham f : D < R" — R la s-tya 16i khi va chi khi ton tai & > 0 ; sao cho:
f +(&,.)1a tya 13i hién voi mdi & e R" thoa man &) < .

Theo dinh Ii 2.3, ham f 1a s-tya 16i néu ton taie > 0; sao cho: f +(&,.) la tya 16i
hién nén suy ra: f +(&,.) thoa mén tinh chat (M)- cyc tiéu dia phuong 1a cyc tiéu toan
cuc. Do d6, ham s-tya 16i 12 6n dinh véi chat (M).

Pinh i 2.4 Giast ham f:D < R" — R kha vi lién tyc. Khi d6 f 1a ham s-tua 15i
khi va chi khi ton tai & >0sao cho f +(&,.) 1a ham gia I8i véi mdi & e R"théa mén
e <

Ching minh:
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Tir ham gia 16i 12 ham twa 16i, diéu kién can theo Binh i 2.2. Véi diéu kién can, ta s
dung tinh 6n dinh cua ham s - tya 16i véi tinh chat (L), ta chi can ching minh rang s-tua 15i
la ham gia 16i. Gia sir ham f Ia s - tya 16i. Khi d6, véi X,,% € Dvéi f(x,) < f(x),taco

thé chon & >0 sao cho: § <o va (ﬁ(l)_ f(”XO) >0, VoI o dugc duara theo (1.1), ta
X =X
co:
F09) =) .
>0 VX, €%, X]-
] <l
Do do:
o4 er H H 0= H

suy ra: (VF (%), % =% ) <—=3]|%, — x| <0. Tac laham f thoa mén biéu thic cua
ham gia 16i. Vay ham f 1a gia 16i.

Theo dinh Ii 2.4, ham f la s-tya 18i néu ton tais > 0; sao cho f +(£&,.) 1a gia 15i nén
suy ra: f +(&,.) thoa man tinh chat (S)- diém dimg 14 diém cyc tiéu toan cyc. Do dé,
ham s-tya 16i 12 6n dinh vai chit (L).

Phan tiép theo chiing ta di xét tinh s-tya 15i caa ham phan thirc bac nhat trén bac nhat.

3. XET TINH S-TUA LOI CUA PHAN THUC BAC NHAT TREN BAC
NHAT

, a \
Xét ham phan thac bac nhat f(X) = voi diéu kién 1a ¢ =0, ad —bc = Ova

CX+

d
tap xac dinh la: R \{E}

il .
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Hinh 1. C4c dang do thi ham phan thdc bac nhat trén bac nhat

Véi diéu

Hinh trén 1a d6 thi c6 ham phan thirc bac nhat trén bac nhat f(X) =
CX +

: - d . a
kién l1a ¢ =0, ad —bc # 0, vsi tiém can diung la X =——, mét tiém can ngang Yy = —.
C C
Giao diém cua hai d6 thi 1a tam ddi xing cua ham sd.
s . d d . s s
Ta xét ham f (x) trén ]—oo,——[ hoac :|——,+oo[, ham f (x) la loi, theo B6 dé 1.1
c c

thi ham f (x) la ham s-twa 16i. Ta xét voi tap D 1a mién con lai ma ham f (x) la khong 16i
trén D, tir Dinh i 2.4 ta suy ra rang ham f (x) khong la s-tya 16i néu khong ton tai & >0

sa0 cho f (x) +ax thoa man tinh chét (S), véi |a| < .

a(cx+d)—c(ax+b) ad-—cb

Taco: f'(x)= = ,
() (cx +d)? (cx +d)?
>0 khi §>g
Do dé: f'(x) = ; b
<0 khi —<-—.
c d
Vay trén mién ta dang xét, vdi k > 0, ta dit a, = % hoac a;, = —% ham f(x) = f(x) +

ax. Ta co: X thoa man f'(x.)=0 va f"(x.)<0. Do dé, cac diém ding cia f khong

phai ludn 1a diém cuyc tiéu toan cuc. Tir d6 dan dén két qua trén mién nay ham f (x) khéng

1a s-tua 15i.
] s . X-2 . 1
Vi du 1: Xét ham phan thuc: f(X) =——, tap xac dinh R\ {—=+.
2x+1 2
Ham sb dong bién: f'(x) = ﬁ > 0. Ta xét ham trén tap 16i nho hon thudc tap
2x+1

xac dinh cua ham f (x) .

Xét X e }OO’_E{ la tap 161, thudc tap xac dinh cua ham f (x) . Trén mién nay, ham

f (x) laham 15i nén theo B6 dé 1.1 thi ham f (x) trén mién nay la ham s-tya 15i.
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Xeét xe :‘—E,+OO|:, ham f(x) la s-tya 16i thi néu ton tai & >0sao cho f (x)+ax

thoa man mot trong ba tinh chat (L), (M), (S). Ta thay voi ham f (x) khong thoa méan tinh
chat (S)-moi diém dimng 1a diém cuc tiéu toan cuc. That vy, ta phai chi ra ton tai £ >0 ma
lal<e.

J5k

1 . 1
Ta dat: 8, =—E,Véi k>0, f(x):=f(X)+axva X =t

2
Tur do, suy ra: f’(x):(x_z —lxj :Lz_iz
2x+1 Kk (2x+1)° k
Do do: f'(x.)=0 va f"(x )——i<0
L U ex+1®

Céc diém dung ctia f khong phai lun 1a diém cuc tiéu toan cuc. Vi @, — 0 khi
k — oo, khong tdn tai & >0 sao cho f(x)-+ax thod mén tinh chat (S), néu |a| < &. Suy

raham f (x) khong la s-tua 16i véix e ]—%,+oo[.

) o X —X+2
Vi du 2: Xét ham phan thirc: f(X) =
X+1

, tap xac dinh R\{—l}.
Xét x e ]—1, +oo[ thuoc tap xac dinh caa ham f (x) . Trén mién nay, ham f(x) la
ham 16i nén theo B6 dé 1.2 ham f (x) la s-tua I6i.

Xét X & |—oo,—1[ thudc tap xac dinh ciia ham f (x). P& ham f (x) la ham s-tya I6i
thi néu ton tai & >0sao cho f () +ax thoa min mat trong ba tinh chat (L), (M), (S). Ta
thdy véi ham f (x) khong thoa mén tinh chat (S)-moi diém dimg 1a diém cuc tiéu toan

cuc. That vay, ta chi raton tai £ >0 ma |a| < ¢.
1 - X
Ta dat, a, = k>0, f(x):=f(x)+ax vax, =-1-+3k.

Tur do, suy ra:

f’(x):(_x+2+1xJ ___3 2+1:0.
Xx+1 K (x+1)° k
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_6
(x+1)°

luén 1a diém cyc tiéu toan cuc. Vi a8, —0 khi k —> o0, khong ton tai &£ >0 sao cho

Do do: f'(x.):=0va f"(x )= <0. Vay céc diém dimng cua f khong phai

f (x)+ax thoa man tinh chét (S), néu |a| < &.Suy ra ham f(x) khong Ia s-tya I5i véi

Xe ]—oo, —1[.
4. KET LUAN

Trong bai béo nay ching toi sir dung cac két qua nghién ctu vé ham s-tya 16i cua
H.X.Phu va P.T.An ([1], 1996) dé xét tinh s-tya 15i cia ham phan thic bac nhat trén bac
nhét. Chung t6i da chi ra dugc mot sé truong hop dién hinh trong Vi du 1, Vi du 2. Céc két
qua nay c6 thé mad rong twong tu VGi cac 16p ham khéc.
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S-QUASICONVEX PROPERTIES OF RATIONAL FUNCTIONS

Abstract: A kind of generalized convex function is said to be stable with respect to some
property (X) if this property is maintained during an arbitrary function from this class is
disturbed by a linear functional with sufficiently small norm. Known generalized
convexities like quasiconvex, expilicitly quasiconvex, and pseudoconve are not stable
with are expected to be true by the generalizations, even if the domain of the function is
compact. In 1996, H.X.Phu and P.T.An introduce the notion of s-quasiconvex function.
Especially, the s-quasiconvexity is stable with repect to the following important
properties (L)- all lower level sets are convex, (M)-each local minimum is a global
minimum, (S)-each stationary point is a global minimizer. In this paper, weconsider the
rational functions is s-quasiconvex.

Keywords: Rational function, properties, s-quasiconvex.
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KHAO SAT PO BEN CUA CHI THI HO TINH BOT SAN DAY
TRONG XAC PINH VI LUQNG 10D BANG

PHUONG PHAP TRAC QUANG PONG HOQC XUC TAC

Bui Thi Nha Trang', Ping Tran Chién

Truong Pai hoc Tai nguyén va Moi truong Ha Noi

Tém tat: Bai bao nay trinh bay két qua ciia thi nghiém khdo sat do bén theo thoi gian va
nhiét dé ciia chat chi thi ho tinh bét dwoc bién tinh tir san ddy khi xdc dinh vi hrong iod
trong cdc mau bang phwong phdp trac quang dong hoc xiic tic. Tir d6 mé ra hudng
nghién cuu ung dung phwong phap trén vao cdac phong xét nghiém y hoc trong xac dinh
ham lwong iod trong cdc mau sinh pham ciia bénh nhan.

Tir khéa: Pueraria thomsoni, trdc quang dong hoc xiic tac, vi eong iod

1. MO PAU

Tod 12 mot trong s cac nguyén t6 halogen rat hoat dong, trong thién nhién iod hau nhu
khong tdn tai & trang thai tu do ma dudi dang cac hop chét trong khoang vat, nudc bién,
trong cac co thé séng... Trong cac cong trinh nghién ciru gan ddy di khang dinh, iod 1a mot
nguyén t6 vi lwong rat can thiét cho sy phét trién ciia co thé nhu qué trinh tong hgp hormone
tuyén giap, duy tri than nhiét, phat trién xwong... Vi thé, viéc xac dinh ham luong iod ngay
cang dugc quan tdm trong nhiéu linh vuc khac nhau nhu thuc pham, méi truong, y sinh hoc.
Tuy nhién phuong phép dinh tinh xac dinh iod bang chi thi ho tinh bot d& quan sat bang mat
thudng lai hau nhu khong duoc sir dung trong dinh lwong vi tinh chinh xac va do bén cta chi
thi ho tinh bot khong cao. Trong nghién ctru ndy chiing t6i tién hanh khao sat d6 bén cta hd
tinh bot sin diy (HTBS) thay thé cho hd tinh bot thuong ban trén thi truong héa chat
(HTBT) va budc dau thuc nghiém xac dinh ham lugng iod bang phuong phép tric quang
dong hoc xiic tac dé trong méi truong H,0,/H,S0, lodng véi xic tac molipden tai budc song
A =595 nm str dung thude thir ho tinh bot sin day.

Két qua thu dugc 13 co s¢ dé danh gia sy phu hop cta ho tinh bot sin trong phuong
phap dinh luong iod, bén canh cac phuong phap dit tién hién dang sir dung dé dinh luong

! Nhan bai ngay 15.04.2016; giri phan bién va duyét ding ngay 10.05.2016
Lién hé tac gia: Bui Thi Nha Trang; Email: btntrang@hunre.edu.vn
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iod trong huyét thanh nhu phuong phap RIA hién nay. Thuc nghiém duoc tién hanh trong
60 ngay.

2. THI NGHIEM

Tinh bot sin day duoc tinh ché va bién tinh tai phong thi nghiém Hoa phan tich - Khoa
Hoa -Truong Pai hoc Khoa hoc tu nhién - Pai hoc Quéc gia Ha Noi.

Dé danh gia kha ning chi thi ciia hd tinh bot sin, cac thi nghiém tip trung nghién ctru do
bén ctia dung dich hd tinh bot (thudng va san day) theo thoi gian va nhiét d6. Cac dung dich
chi thi nay duoc duy tri v6i cac diéu kién gidng nhau (thé tich binh chira 1000ml; ndng d6 5%),
chi khac nhau vé ngudn tinh bot ban dau. Chi thi dbi chimg: Puoc pha ché tir tinh bot ban sin
trén thi truong c6 ndng do 5%. Chi thi tinh bot sdn: Pugc pha ché tir tinh bot san bién tinh c6
nong do 5%.

Thi nghiém I: Cac thi nghiém nham khao sat do bén cua dung dich hd tinh bot theo
thoi gian duoc tién hanh trong cung diéu kién: Lay 1ml thudc thir hd tinh bot; 2ml dung
dich H,SO4 1,25M; 1ml dung dich Mo (VI) 0,5mg/ml cho vao binh dinh mirc 25ml. Thém
vao d6 10ml dung dich chudn I' 5.10°M. Cudi cing thém vao binh 5ml H,0, 1M, thém
nudc cat dén vach, lic déu. Theo doi do hap thu quang cua dung dich tai A =595nm ké tir
khi thém H,0, véi dung dich so sanh 1a nudc cat trong khoang thoi gian 1a 200 giay.

Tién hanh lap lai thi nghiém trén trong vong 30 ngdy, tudn dau tién mdi ngay mot lan,
sau d6 1a tién hanh & cac ngay tht 10, 15, 20, 25, 30. Mdi ngay tién hanh lap lai mot 1an dé
kiém tra d6 bén cua dung dich chi thi tinh bot sin va tinh bot thuong.

Thi nghiém 2: Céc thi nghiém nham khao sat anh huong ciia nhiét d téi kha nang chi
thi ctia dung dich hd tinh bot: Chuan bi 5 binh dinh murc dung tich 25ml danh s6 tir 1-5.
Lay vao mdi binh 1ml thudc thir ho tinh bot; 2ml dung dich H,SO4 1,25 M; 1ml dung dich
Mo (VI) 0,5mgl/ml cho vao binh dinh mic 25ml. Thém vao d6 10ml dung dich chuan I’
5.10°M. Cudi ciing thém vao binh 5ml H,0, 1M, thém nuéc cit dén vach, lic déu. Theo
ddi do hip thu quang ctia dung dich tai A =595nm ké tir khi thém H,0, véi dung dich so
sanh 1a nudc cat trong khoang thoi gian 1a 200 gidy. Thi nghiém dugc tién hanh trong diéu
kién nhiét d6 thay doi tir 20 -50 °C trong bé diéu nhiét.

Thi nghiém 3: Xac dinh thir ham luong iod trong huyét thanh cta bénh nhan tai Dai
hoc Y Thai Binh. Ddi chimg két qua xac dinh theo phuong phap RIA duoc cong bd tai
bénh vién. Qua trinh tién hanh thi nghiém va theo ddi s& duoc ghi chép vao s6 nhat ky va
bang biéu theo ddi thi nghiém.

3. KET QUA VA THAO LUAN
3.1. Do bén ciia hd tinh bt sin day



TAP CHf KHOA HOC - S0 4/2016 | 147

Vé mit dinh tinh khi tién hanh khao sat voi 2 loai chi thi ho tinh bot thuong (HTB) va
hé tinh bot sin diy (HTBS) ching t6i nhan thdy: Khi cing pha v6i ndng d6 nhu nhau la
0,5% thi sau 1 thang dung dich HTBS vén rat bén trong khi dung dich HTB chi sau 1 tuan
d3 co diu hiéu bi van dyc. Bén canh d6 sau 5 ngay chi thi hd tinh bot thuong da bi chua va
van duc, anh hudng dén do hap thu quang ciia dung dich cin phan tich. V4i cing mot mau
phan tich co néng dd iod nhu nhau, khi tién hanh lap lai qua cac ngay, véi chi thi HTBS,
mau xanh ctia phan tng chi thi 13 khéng d6i, trong khi vé6i chi thi HTB mau xanh cta phan
g nga sang mau den va duc hon khi chi thi HTB pha dugc trén 1 tuan (bang 1). V& mit
dinh luong: véi chi thi 1a hd tinh bot thuong, dén ngay khao sat thir 5 két qua tién hanh da
khong con d tin cdy so véi cac ngay trudc do. Ngay thir 7 két qua cang khong dang tin
cdy, khong con tuan theo quy luat. D4i v6i chi thi 13 tinh bot san, sau 20 ngay tién hanh thi
nghiém, qua phan tich két qua tap so liéu thay do lip lai twong d6i cao. Nhu vay két qua 1a

dang tin cay.

Bang 1. Khao sat d9 bén ciia hd tinh bot thwong (HTBT) va hd tinh bot sin (HTBS)
theo thoi gian

o Ci-=8.10°M Ci-=1,6.10"M Ci-=2.10"M
Ngay thir
HTBT | HTBS | HTBT | HTBS | HTBT | HTBS
1 0,172 0,152 0,264 0,234 0,295 0,268
2 0,172 0,155 0,262 0,236 0,291 0,269
3 0,174 0,150 0,262 0,235 0,296 0,259
4 0,170 0,152 0,268 0,230 0,295 0,256
5 0,127 0,152 0,220 0,230 0,245 0,249
6 0,132 0,149 0,214 0,226 0,219 0,268
7 0,121 0,142 0,179 0,236 0,186 0,249
10 - 0,148 - 0,235 - 0,257
15 - 0,152 - 0,228 - 0,262
20 - 0,144 - 0,224 - 0,249
25 - 0,148 - 0,227 - 0,265
30 - 0,143 - 0,224 - 0,258
SD 0,0245 | 0,0037 | 0,0344 | 0,0042 | 0,0449 | 0,0075
CV = STD.100 16,055 2,475 14,429 1,818 17,203 2,894

Do d6 cac thi nghiém vé sau nay ching t6i tién hanh véi chi thi 1 hd tinh bot san duoc

pha ché tir bot san thong thudng.




148 | TRUONG DAI HOC THU PO HA NOI

3.2. Khio sat anh hwéng ciia nhiét dd phan wng téi kha ning chi thi ciia hd tinh bat
san

Khi tién hanh khao sat anh hudng cia nhiét d6 dén do hip thu quang, ching toi tién
hanh trong cing mot budi thi nghiém, c6 str dung bé diéu nhiét dé thay doi nhiét do. Sau
khi hé chi thi chuyén mau tién hanh do ngay. Hinh 1 1a d6 thi biéu dién su phu thudc cua
d6 hap thu quang Abs vao nhiét do. Trong d6 ndng do cudi cac chit trong dung dich 1a
Mo (V1) 20ug/ml; H,0; 0,2M; HySO,4 0,1M; I' 2.10°M. Hinh 1 cho thdy do hép thu
quang Abs 13 16n nhét trong khoang nhiét do tir 20 'C dén 30 "C, do d6 thich hop cho chi
thi xac dinh iod trong diéu kién nhiét d§ phong.

0.27 1
0.26

0.25+

Abs

0.24 1

0.23 ~

0.22 . T . . . T . :
15 20 25 30 35

Nhiét do (°C)

Hinh 1. Biéu d6 thé hién anh hwéng ciia nhiét 4o dén d6 hap thu quang

3.3. Xac dinh ham lwgng ion I" trong mdt s6 mau huyét thanh

Tién hanh dinh lugng vi lugng iod trong mot s6 mau huyét thanh va so sanh véi két
quéa dugc tra cho bénh nhan. Bang 2 cho thiy do sai khac 14 chap nhan dugc va bude dau
mé ra huéng nghién ciru nham @ng dung phuong phap ndy cho xac dinh vi luong iod
trong cac mau xét nghiém y hoc véi gia thanh thdp hon phuong phap dang s dung hién
nay.

Bang 2. Két qua khao sat ham lwong iod trong miu huyét thanh

Nong d theo phwong phiap | Nong d9 theo phwong phap
tric quang (mg/l) RIA (mg/l)

1 1,152 1,110 3,78

2 1,025 0,956 1,22

STT CV (%)
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3 1,087 0,968 12,3
4 1,234 1,088 13,42
5 0,976 0,883 10,53
6 1,235 1,108 11,46
7 0,974 0,893 9,07
8 0,916 0,842 8,79
9 1,307 1,212 7,84
10 0,968 0,891 8,64

4. KET LUAN

Vi nghién ctru st dung chi thi tinh bot sin day dé lam thudc thir xac dinh vi lwong
iod bang phuong phap trac quang dong hoc xuc tac v6i phan ing oxi hoa iod trong cac hop
chat bang H,0, trong méi truong axit, chung toi thu duoc cac két qua: Dung dich ho tinh
bot san day c6 do bén rat 1au (hang thang) so v4i ho tinh bot thuong dung trong cac phong
thi nghiém (< 5 ngdy). Hop chit mau xanh cta iod va hd tinh bot san ddy c6 cuc dai hip
thu & A = 595nm va dung dich bén mau thoi gian. Nhiét do thich hop dé tién hanh thyc
nghiém 13 diéu kién thuong (khoang 20-30 °C). Budc dau tién hanh xac dinh vi luong iod
trong huyét thanh bang phuong phap tric quang dong hoc xtc tac véi chi thi hd tinh bot
san day. Két qua dugc so sanh voi phuong phap dang duoc st dung trong phong xét
nghiém Bénh vién Pai hoc Y Thai Binh 1a khong c6 sy sai khéc 16n.

TAI LIEU THAM KHAO

1. Nguyén Tinh Dung (2003), H6a phan tich, Nxb Gi4o duc.

2. Tran TG Hiéu (2003), Phdn tich trdc quan, Phé hdp thu UV-VIS, Nxb DPai hoc Qubc gia Ha
Noi.

3. Bui Mai Huong, Nguyén Xudn Lang (2000), “Xac dinh ham luong nho iod bang phuong phép so
mau”, Tuyén tdp bdo cdo khoa hoc ky niém 45 nam thanh lgp Vién Héa hoc Cong nghiép Viét
Nam, tr.26-31.

4. Hoang Trong ST (2002), Nghién citu xdc dinh lwong vét iod trong co thé nguoi va méi trong, Ha
Noi.

QCVN 4570 — 88 (1989), Nudc thai — Phuong phap xac dinh ham lugng iodua.

QCVN 6194: 1996 (ISO 9297: 1989 (E)), Chat lugng nudc — Xéac dinh iodua — Chuan d6 Bac
nitrat véi chi thi Cromat (Phuong phap Mo).

Bulinski Romuald, Marzeesaligliew, Koktyz Natalia; (1998), Chem.Abstract 5012 cs, 1009.

D.Perez-Bendito and M.Silva (1988), Kinetic methods in analytical chemistry, John Wiley &
Sons, New York.



150 | TRUONG DAI HOC THU PO HA NOI

SURVEY DURABILITY OF INDICATOR FROM PUERARIA THOMSONI
IN DETERMINING MICRONUTRIENTS OF I0OD BY THE CATALYTIC
KINETIC PHOTOMETRY METHOD

Abstract: This article provides the initial information about results of the reliability
survey experiments with time and temperature of indicator which is modified starch from
Pueraria thomsoni when identifying the amount of iod in the sample by the catalytic
kinetic photometry. This oriented the application of research methods to determine the
amount of iodine in biological samples of patients in medical laboratories.

Keywords: Pueraria thomsoni, catalytic kinetic photometry, micronutrients of iod.
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NGHIEN CUU HIEU QUA XU LY NITO TRONG NUGC
THAI THUQC DA TREN THIET BI PILOT

BANG CONG NGHE SNAP

Tran Vin Vinh'Y, Ding Xuin Hung' Trinh Lé Hang? Luu Ngoc Sinh®
YWién Nghién ciru Da - Giay, B6 Cong Thirong,
2 Triwong Pai hoc Quoc gia Ha Nji
3Tru’o‘ng Pai hoc Thu do Ha Noi

Tém tit: Cong nghé SNAP nham xir Iy thanh phan nito trong miede thai sir dung két hop
qué trinh Nitrit héa mét phan véi qud trinh Anammox. Véi co ché cia qud trinh nhu vay,
hé thong 5 m*/ngay duwoc thiét ké thanh hai giai doan. Giai doan 1 la qud trinh Nitrit héa
mot phdn, qua trinh nay dwoc dién ra tai bé duwoc suc khi va c¢é chira vi khuan
Nitrosomonas. Giai doan 2 la qud trinh khir amoni ¢é sw tham gia ciia Anammox. Dé
ddam bao diéu kién xir Iy hiéu qua, tién hanh tién xir Iy héa Iy nde thdi thude da. Sau dé,
tién hanh dwa nwéce thai nay vao bé Nitrosomonas dé nitrit héa mét phan va chuyén qua
cdc binh chira Anammox truGe khi thdi ra méi truong. Ldy mdau nude thai dau vao va dau
ra dem phan tich va danh gid hiéu qua cia hé thong.

Tir khéa: Nhu cau oxy héa hoc (COD); Nhu cau oxy sinh hoc (BOD); Téng chdt rin hoa
tan (TDS)

1. TONG QUAN TINH HINH NGHIEN CUU

Hién nay, thudc da 13 mot trong nhitng nganh cong nghiép gy 6 nhiém moéi truong
nghiém trong nhat. Theo thong ké ctia Hiép hoi Da Gidy Viét Nam, luong da nguyén liéu
mubi ctia nude ta nam 2011 1a 240.000 tan va lugng nudc thai ra sau khi thudce 1 tan da la
khoang 30+3 5m®, Nhu vay chi tinh riéng ndm 2011, nganh cong nghi¢p thudc da da thai ra
mdi truong 7.200.000+8.400.000 m®nude thai.

Viét Nam c6 35 doanh nghi€p thudc da, bao gém: 9 cong ty FDI, 26 cong ty ) phﬁn,
trach nhiém hitu han va co so san xuét tu nhan tai cac lang nghé. Trong d6 chi c6 9 doanh
nghiép FDI va mot s cong ty ¢ phan ,trach nhiém hitu han ¢6 hé thong xir Iy nudc thai,

' Nhan bai ngay 14.04.2016, giri phan bién va duyét ding ngay 10.05.2016
Lién hé tac gia: Tran Van Vinh; Email: vinhdg@gmail.com
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cac co s& con lai déu xa thang nude thai ra moi trudng. Chi cé nude thai sau xir 1y tai cac
doanh nghiép FDI dat QCVN40-2011/BTNMT con nudc thai tai cac doanh nghi¢p con lai
déu khong dat QCVN40-2011/BTNMT vé cac thong s TSS, COD, crom, tong nito,
amoni, kim loai nang.

Cong nghé xu 1y nuwdc thai bang qua trinh hoéa 1y don thuan hodc két hop véi cong
nghé bun hoat tinh dugc sur dung chu yéu tai cac doanh nghiép thudc da nén chit 6 nhiém
khong duogc xt 1y triét & va chi phi cao. Nhimg nim gan ddy, voi vu diém xu 1y triét dé
chét hitu co chi phi ré, phuong phap sinh hoc, dac biét 1a cong ngh¢ SNAP dang dugc céac
nha khoa hoc ctru iing dung dé xu ly nudc thai giau nito. Tai Viét Nam, SNAP da dugc thi
nghiém thanh coéng trong xir 1y triét dé nito nudc thai ri rac va chan nuéi [1,2] cho nén
cong nghé SNAP hira hen c6 thé xur 1y triét dé nito trong nudce thai thudc da. Tuy nhién,
nudce thai thudc da chira nhiéu thanh phén gdy doc vi sinh (kim loai ndng, sunfua,...) nén
can phai loai bé chung trudc khi xtr Iy bang SNAP. Dé lya chon dugc cong nghé xir 1y phu
hop, can phai nim duoc cac thong sb dic trung cua nude thai tir cac cong doan.

Dbi véi nudce thai thude da, mot trong nhitng dic trung d6 13 ham lugng Nito rat cao,
viéc xur ly tr trudce tdi nay con gap nhiéu khé khan. Trén co s& thue tién vé su kho khan
clia nganh da - gidy, nhém nghién ctru Vién Nghién ctru Da - Gidy da tién hanh nghién ctru
thir nghiém ¢ quy mé pilot 1001/ngdy va cho thdy hiéu qua cao. Trén co s& d6, nhém
nghién ctru trién khai nghién ctru mé hinh 16n hon quy mé pilot 5m3/ng2‘1y dé xé4c dinh hiéu
qua cua thi nghiém.

2. POI TUQNG VA PHUONG PHAP
2.1. Péi twong

Nudc thai thude da cua xudng thude da tai co sé II cua Vién Nghién cuu Da - Giéy.
Sinh khdi Anammox duoc nudi va lam giau tai phong thi nghiém cia Vién Nghién ciru Da
- Giay.

2.2. Phuong phap
2.2.1. Tién xi ly hoa ly

Nudc thai thuge da dugc chia thanh 3 dong. Céc dong thai khac duoc dan tryc tiép vao
bé diéu hoa. Khong khi duoc cap vao bé dé diéu hoa gitip ddong nhat ndng do cac chat 6
nhiém dong thoi loai bo mét phan COD, BODS...

Tir bé didu hoa nudc thai dugc bom sang modun xtr Iy hda Iy gom bé phan tng nhanh
va bé phan tng cham. Héa chat can thiét dugc cap dé loai bo bat tap chat trong nudc thai.
Nudc thai sau xtr 1y hoa 1y nudc duge bom 1én bé lang so cap, bun phat sinh tai bé ling so
cap dugc dua vao hé thong xir Iy bun. Nude thai tir bé lang so cp duge bom sang modun
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sinh hoc va sau d6 di vao bé lang thir cap. Bé phan tmg sinh hoc héi lvu mét phan bun sinh
khéi, phan con lai duoc dua vao bé chira bun. Nudc thai sau bé ling thir cdp s& di vao
modun SNAP dé xir ly triét dé Nito. Nudc thai ddu ra cia modun SNAP lai dugc chay qua
bé loc khtr tring nhim loai bo cac vi khuan doc hai, gdy bénh truée khi di vao hé théng ao
sinh thai va xa thai dinh ky. Bun thai duoc thu gom va xu 1y riéng biét bang hé thong sin
phoi bun va may ép bun, sau d6 dugc chén 1ap tai cac bai chon 14p an toan.Sau khi di qua
tat ca cac cong doan cua h¢ théng xu ly nuoc thai thudc da, dac trung cia nudc thai thudc
da dugc mé ta trong bang 1 co ban: Dong thai chira sunfua; Dong thai chira crém; Cac
dong thai khac. Nudgc thai chia sunfua duoc thu gom vao mot bé chira. Tir bé chira nay
nudc thai duge bom 18n modun xu ly sunfua, tai day cac hoa chat can thiét dugc cip vao
dé loai bo sunfua c6 trong nuéc thai. Khi thai phét sinh trong qua trinh xt ly sunfua s&
duoc thu va dan vao thap hap thu. Nuéc thai sau tach Sunfua theo hé théng thu gom vé bé
chua.

Nudc thai chira crom dugc xir Iy ngay tai xudng thude da dé thu hoi tai st dung lai
crdm. Hoa chat can thiét dugc cap vao modun xir Iy crom dé tach crom ra khoi nuéc thai.
Nudc sau tach crom dugc chuyén vao bé chaa nuéc thai. Ban thai tir cong doan nay dugc
dua vé bé chira bun tap trung.

Nudc thai sau khir Sunfua va nudc thai sau tach crom dugc hoa tron theo ty 1€ 1:3 (1
m3 nudc thai sunfua duoc tron véi 3 m3 nudc thai crom) bang bom dinh lwong. H3n hop
nay duoc chira & bé diéu hoa. Cac dong thai khac dugc dan truc tiép vao bé diéu hoa.
Khong khi dugc cip vao bé dé diéu hoa giap dong nhat nong do céc chat 6 nhiém ddng
thoi loai bo mot phan COD, BODS5... Tur bé diéu hoa nuéc thai duoc bom sang modun xtr
ly hoa ly géom bé phan ng nhanh va bé phan tng cham. Hoa chét can thiét dugc cap dé
loai b6 bét tap chat trong nudc.

Bing 1. Pic trung nuéc thai thudce da diu ra ciia h¢ théng tién xir 1y

o . [ Kétqua CVN
STT | Chititu | Pon i %;m FMNZ [ MN3 [ VNG | MNS 40:20?1mW3'IT
1 |pH - 76 |77 |75 |75 |78 559
2 |cop mgL 328 [372 [397 [350 |[3%0 150
3 |BODs |mel [150 [180 [192 [162 |170 50
4 |[ss mgL 128 |167 |148 [139 [152 100
5 | tons mgL | 138 |147 |154 |[126 |115 40
nitg =
6 | NH4 mg/L | 99 87 115|103 |87 10
7 | NOr megL |29 [27 [35 [39 |21 -
8 | NOs mg/l 347 399 [370 [412 361 -
9o |cr me/L.__ | 3200 | 52690 | 5838 | 3951 | 4291 1000
10 |s*> mg/L |38 18 31 27 23 0.5
f 1R mg/L
11 | Bekem o, 1202 | 2240 | 1802 | 2920 | 2980 -
= CaCOz)
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2.2.2. Phwong phdp xir Iy bang cong nghé SNAP

Nudc thai thudc da sau hé théng tién xir 1y c6 thanh phan kha phic tap: tai luong 6
nhiém con kha cao dic biét 13 thanh phan nito (chu yéu 13 & dang Amoéni-NH,") duoc dan
vao bé diéu hoa cta modun xir Iy nito nham 6n dinh thanh phan nuée thai va khir mot phan
nito-améni dap tmg nang luc tai cia hé thong SNAP.

Tiép theo nudc thai vao hé thong SNAP, tai diy qua trinh nitrit hoa ban phan — partial
nitritation duoc thuc hién ¢ khoang hiéu khi nho vi khuan Nitrosomonas theo phan tmg
(1), va khtr amoni nho vi khuadn Anammox. D6 oxy hoa tan 1a thong sé dic biét quan trong
trong kiém soat qua trinh. Gié tri DO nén duogc diéu chinh trong khoang tir 0,8 — 1,2 mg/I.

NH4+ + 1,5 02 — NOZ_ + Hzo +2 H+ (1)

Nudc thai sau qua trinh nitrit héa ban phan, c¢6 ti 1& thanh phan amoni/nitrit khoang
1:1, s& di vao bé Anammox. Tai day vi khuan anammox chuyén hoa tryc tiép améni thanh
nito phan tir (N2) v6i nitrit 1a chat nhan dién tir theo phan tng (2).

Gi4 tri DO ciing 1a thong s6 quan trong trong kiém soat qué trinh. Bén canh d6, gia tri
pH trong bé anammox nén duy tri trong khoang 7,5-8,0; nhiét do 35-40°C, tranh anh sang
tryc tiép.

NH4" + 1,32NO; + 0,066CO; + 0,066H" — 0,066CH,005No 15(Anammox) + 1,02N,
+0,26NO3" + 1,96H,0 (2)

Thoi gian luu nudce thai trong hé théng SNAP 13 24 gio, sau hé thong SNAP nude thai

da dugc xu ly triét dé nito va duoc thai truc tiép ra ngoai moi truong.

3. KET QUA NGHIEN CUU

Két qua khao st hiéu suat xir Iy améni cia hé théng SNAP qui md pilot cong suat
5m3/nge‘1y giai doan tir ngdy 26/06/2015 dén nay 05/07/2015 dugc dua ra trong bang 2:

Bang 2. Két qua khao sat hiéu suit xir Iy nito' ciia hé SNAP 5m3/ngay

Miu M1 M2 M3 M4 M5 M6 M7 M8 M9 M10
Thot aian 26/06/1 | 27/06/1 | 28/06/1 | 29/06/1 | 30/06/1 | 1/7/201 | 2/7/201 | 3/7/201 | 4/7/201 | 5/7/201
g 5 5 5 5 5 5 5 5 5 5
Piu vio 7.9 75 7.8 75 7.8 7.7 7.7 7.9 75 75
pH <
Piu ra 7,7 7,6 7.6 7,7 7.8 7.8 7.8 7.6 75 75
3;‘(‘)‘ mlg/ 38,4 39,2 53,6 453 58,5 51,3 432 56,3 62,4 49,4
Amd - mg/
ni | Phura || 75 9,3 8.4 8,3 1.3 9,6 5,4 6,5 9,3 53
Hiéu sudt (%) | 80,5 76,3 84,3 81,7 80,7 81,3 87,5 88,5 85,1 89,3
Tong | Dau | mg/ | oac | 677 | 967 717 1062 | 943 797 874 | 1731 | 947
nito vao |
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Piu ra mlg/ 37.3 39,4 35,7 344 39,3 38,4 413 35,4 36,7 374
Hi¢u sudt (%) | 75,7 76,5 63,1 52,0 63,0 59,3 48,2 59,5 78,8 60,5
}3;‘: mlg/ 1514 | 1639 | 1555 | 1627 | 1891 | 1732 | 1914 | 1853 | 2321 | 2463
COD | piura mlg/ 79,4 94,5 895 | 1054 | 915 1232 | 994 | 1375 | 1112 | 1332
Hiéu sudt (%) | 47,6 316 20,7 316 24,0 19.9 32,6 28,2 343 28,7
}3;‘: mlg/ 81,3 93,4 993 | 1023 | 959 | 1054 | 937 | 1072 | 923 88,5
BODs | piura mlg/ 33,4 46,3 224 387 435 471 44,5 441 53,4 51,3
Hidu suit (%) | 589 50,4 774 62,2 54,6 55,3 52,5 58,9 42,1 42,0
Dau | mg/ | g0, 84,6 86,7 80,2 81,9 78,4 76,5 78,8 75,5 73,1
ss vao |
Piu ra mlg/ 67,1 67,5 64,3 65,9 62,1 61,7 57,5 58,4 56,3 53,1
}3:;‘ mlg/ 6.7 7,47 8,17 6,89 7,79 8,18 9,07 8,88 9,12 9,02
NO',
Piu ra mlg/ 31 32 35 32 3,2 32 35 37 41 41
Dau 1 mg/ | o039 | 2314 | 2211 | 2188 | 2023 | 2241 | 1985 | 2132 | 2019 | 19,06
NO; vao |
Piu ra mlg/ 223 24,1 25,5 23,7 22,2 25,5 234 245 24 21,7

Vi ham lugng amoni dong vao trong khoang 3060 mg/L, (bang 2 va hinh 1), ham
luong amoni, tong nito va COD dau ra da giam rd rét, va hiéu suat xur 1y kha 6n dinh. Dac
biét hiéu suit xur 1y amoni dat dugc rat kha quan. Cu thé 1a: hiéu sudt xur Iy amoni tang va
6n dinh trong khoang tir 70% 1én 85% trong giai doan van hanh tir thing 6+7/2015.

Két qua nghién ctru ciing cho thdy, mic du tai trong xtr Iy ctia hé théng chua dat tdi
wu, tuy nhién hiéu suit trong van hanh hé thdng kha 6n dinh. S6 liéu bang 2 cho thiy 8/10
mau thi nghiém nudc thai dau ra dat tiéu chuan xa thai theo QCVN 40/2011-BTNMT vé
gi4 tri ham luong amoni va tng nito.

Ngoai ra, 100% s6 mau thi nghiém nuéc dau ra cia hé théng SNAP dép ung tiéu
chuan xa thai vé chi tiéu pH, ham luong COD va BODS. Hi¢u suat xir 1y tong nito 6n dinh
trong khoang tir 50% 1én 80% va hiéu suat loai COD tir 20% dén 50%. Sau thoi gian ban
dau thich nghi do dic thu sinh truéng cta vi khuan anammox twong d6i cham, thoi gian
khéi dong cho hé théng dai hon so vdi cac cong nghé xir 1y vi sinh khac, tinh dén hét thang
6 nim 2015 ham lugng sinh khéi ting dang ké hiéu suat xu 1y ting va dan on dinh.
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Hiéu suit khir Amoni, téng nito va COD
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Hinh 1. Hi¢u suit xir Iy Amoni, tong Nito' va COD

Pé c6 ham luwong améni dau vao trong khoang cho phép dé, tién hanh xir 1y so bd
nudce thai trong bé diéu hoa béng viéc pha loang trudc khi vao h¢ SNAP. Theo do, mdt s6
thong sd c6 gia tri gin véi gid tri tuong ung quy dinh tai cot B QCVN 40:2011/BTNMT.
Cu thé 1a TSS dong vao SNAP dat tir 70,3 dén 88,2 mg/l va sau xir ly dat 50,4 dén 67,5
mg/l so déu nam dudi mirc cho phép 1a 100 mg/1.

Céc thong s6 NO, va NOs™ trong bang 2 cho thay ham lugng nitrat rat it nén qua trinh
Anamox dién ra cha yéu, diéu nay ciing thé hién cho hiéu qua xu 1y hé théng ctia SNAP.
4. KET LUAN

Heé thdng xir 1y triét dé nito trong nudc thai thudc da bang cong nghé SNAP qui md
pilot cong sudt 5 m3/ngay tai xuong thudc da tai co s II ctia Vién Nghién ciru Da Giay da
cho thay nhing két qua tich cuc.

Céc gia tri thong s6 dau ra sau xu Iy nudc thai thudc da déu dat dudi muc cot B
QCVN 40:2011/BTNMT.

5. KIEN NGHI
Cén thiét cac nghién ctru & qui mo 16n hon, diéu nay gitp xir Iy nito trong nudc thai
thudc da va mang lai loi ich 1au dai cho nganh thudc da n6i chung.
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SUMMARY RESEARCH EFFECT OF NITROGEN TREATMENT IN
WASTEWATER TANNING ON EQUIPMENT PILOT BY SNAP
TECHNOLOGY

Abstract: SNAP technology to handle the nitrogen content of the wastewater using
combined process Nitritation part with anammox process. With the mechanism of such a
process, system 5 m3 / day was designed in two phases. Phase 1 is the Nitritation half,
this process takes place in an aerated and contains bacteria Nitrosomonas. Phase 2 is the
reduction of ammonium participatory Anammox. To ensure efficient processing
conditions, conducting chemical pretreatment tannery wastewater. Then proceed to the
waste water into the tank for nitrification Nitrosomonas half and passed the Anammox
tank before discharge into the environment. Wastewater sampling inputs and outputs
analyzed, evaluated the effectiveness of the system.

Keywords: Chemical Oxygen Demand (COD); Biological) Oxygen Demand (BOD); Total
Dissolved Solids (TDS)



