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MO DAU

Hién nay van dé bao vé ban quyén dang la vin dé nhuc
nhdi cta Viét [ am ciing nhu trén thé giéi. Van dé bao vé ban
quyén véi cac tac phém cong nghé sé 1a vAn d& ma luat ban
quyén phai duong déu do: _cong nghé s6 tao kha ning cho viéc
truyen phat va su dung tat ca cac d01 tuong bao hd cua ban
quyén va quyen ké can dudi dang s6 dé dang. Quy trinh s6 hoa
cho phép bién ddi cac tac pham nay thanh dang nhi phén, khién
cho chung dé dang dugc truyen qua mang Internet va sau do
dugc phén phdi, sao chép, va cat giit mot cach hoan hao dudi
dang so.

Céc théach thirc trén dién ra ddi véi nganh cong nghi¢p
ban quyen khi ma sd tién thu duoc tir ban quyén trong nén kinh
té qudc dan dang dat t6i mirc kho du doan trudce. Gia tri kinh té
cla riéng nganh coéng nghiép ban quyén tai My wdc tinh dat
91,2 ty d6 la My (theo thong tin tir Lién minh S& hiru tri tué thé
giéi (IIPA)) chiém tdi 5,24% tong san pham qudc ndi ciia My,
tang nhanh gap 2 1an phéan con lai cia nén kinh té

Gia tri ciia nganh cong nghiép ban quyén chiém 6% gia
tri tang thém cta nén kinh te Uruguay vao nam 1997, chiém

6,7% gia tri ting thém cua nén kinh té Bra-xin vao nim 1998,
thu hut 1.3 tri¢u viéc lam tai qudc gia nay.

Tai Viét a a am, ty 1¢ vi pham ban quyen do6i V01 cdc tac
pham nghe nhin rit nghiém trong giy ton that cho nén kinh té,
gy kho khan trong qua trinh hoi nhap véi thé gidi. Chinh vi
vay, viée tim kiém cac giai phap ky thuat va luét phap dé bao ho
ban quyén khoi sy sao chép “s6” bat hop phap 1a vo cung cap
thiét.

éhiém vu cua ludn van nay la trinh bay cac giai phap
ky thuat vé luu vét va thu hoi cac thiét bi thu bat hop phap,
nham bao vé ban quyén, bao vé ndi dung cua cic tac pham
dugc truyén phat qua cac kénh quang ba (broadcast channels).



LUAN VAN GOM CAC NQI DUNG SAU:

MO PAU

Chuong 1: CAC KHAI NIEM CO BAN

Gioi thi€u cac khai niém co ban st dung trong luan van.
Chuong nay ciing néu 1én cac thanh phin co ban cia mét hé
thong phat dir liéu quang ba.

Chuwong 2: GIAI PHAP LUU VET THIET BI THU LAM
RO Ri KHOA

Chuong nay trinh bay giai phap luu vét thiét bi thu lam ro ri
khoa bi mat, st dung phuong phap phéan hoach tap TBTDL
thanh cac tdp con.

Chwong 3: GIAI PHAP THU HOI THIET BI THU BAT
HQP PHAP

Trinh bay giai phap thu hoi thiét bi thu bat hop phap sir dung
khung pht tap con (Subset Cover Framework).

Sau d6 s€ trinh bay cac giai phap ap dung khung phu tap con la:
Cay nhi phan ddy du (Complete Subtree), Hiéu hai tdp con
(Subset Difference).

Chuong 4: PQ AN TOAN CUA KHUNG PHU TAP CON
Chuwong 5: MOT SO UNG DUNG

KET LUAN



Chwong 1: CAC KHAI NIEM CO' BAN

1.1 MOT SO KHAI NIEM

Trung tim qudng ba (Center, Broadcast Center), nha
cung cip di ligu (NCCDL — Data Provider) [6]: Trung
tam ¢ cac kénh phét thong tin quang ba téi cac thiét bi thu
dir ligu.

Thiét bi thu dit ligu (TBTDL - User) [3]: thu dit liéu phat
ra tir A CCDL va diing cac khéa bi mat ctia n6 dé giai ma dir
liéu thu dugc.

Thong diép hay bdn tin (Message) [6]: 1a thong tin hodc
doan thong tin dugc 4 CCDL giri dén TBTDL qua céac kénh
quang ba.

Khéa thoi gian ton tai it (short-lived key - session key) [3]:
1a khoa dugc duy tri trong mot phién truyén dir liéu goi tat
la khéa phién.

Khéa thoi gian ton tai dai (long-lived key) [3]: 1 khoa ton
tai trong thoi gian dai cia hé thong, goi tit 1a khoa thoi
gian dai hay khoéa “dai”.

B¢ khoa nhdi [2]: La bd khoa ma ké gian da thu duoc t
tap khoa ciia mot s6 TBTDL (bang phwong phép nao do, vi
du tham khoa).

Thiét bi thu bt hop phdp (Traitor) [2]: 1a TBTDL lam o
ri khoéa hodac TBTDL st dung by khoa nhai dé giai ma ban
tin nhan dugc tir A CCDL.

Truyén tin quing bd (Broadcast, Transmistion) [6]: qua
trinh 4 CCDL phat dinh ky thong diép di ma hoa téi
TBTDL.

Gidi phap luu vét TBTDL lam ro vi khéa (T racing
Traitor) [2]: xac dinh dinh danh TBTDL lam ro ri khoa.
Gidi phdp thu hoi TBTDL bit hop phdp (Revocation
Traitor) [3]: 1a giai phap phan hoach cac TBTDL hop phap
thanh cac tap con, dua vao d6 4 CCDL mai hoa thong diép,
dé TBTDL bat hop phap khong giai ma chinh xac thong
diép 4 CCDL phat quang ba.



Céc ky hiéu dung trong lun vin:

e 4 :tap tht ca cac TBTDL do 4 CCDL quan Iy, |i |= n.
e uj,.,u,:kyhiéu cic TBTDL thudc 4 .

R: tap cac TBTDL lam ro ri khoa, R|=r.

P: tap cac TBTDL hop phap, P=4 - R.

K: khoéa phién (session key hay short-lived key).

L: khoa “dai” (long-lived key).

M: thong di¢p hay ban tin.

Cwm: ban ma cua thong diép M.

tM: ban tin thir nghiém (test message).

Lui : tap cac khoa “dai” cia TBTDL u;, i=1, 2,..., n.

o |Ly [ sO lugng cac khoa “dai” cia TBTDL u; .
e S.:tap cac TBTDL dung chung mét khoa “dai” L; .
* 5;;=5;-S;: chia cac TBTDL thudc phan bu cua tap S;
so voi tap S;.
Cac TBTDL trong tap S; ; dung chung khoa “dai” L
Dinh nghia phii [6] }
Cho mot ho céc tap con khac rong
S={81.82.Syw}.Sjd,j=1.,w.

Cho tap khac réng P — 4 ; phu cua tap P la tap S, ,S._,..S;

11251 21 0

i’j :

{ijigsig} < {l,...,w} va thoa man didu kién:

t
P:.lesij, Sl_] mSik =¢, VIji 1y
J:
Kich thudc ctia mot phu 1a sé luong cac tip con tao nén phu do.
Vi du ¢ day, kich thudc cua phu P lat.



1.2 KHUNG PHU TAP CON

Phan nay gi6i thiéu khung phi tap con (Subset Cover
Framework - SCF) duoc sir dung trong giai thuét luu vét va
giai thuat thu hoi TBTDL bét hop phap [3].

Trong SCF, c6 giai thuat x&c dinh cac tap con

w
Sl,Sz,...,SW ca , i\jlsi =a . Moi tép Si co khoa “dai” Li .

Tap P phai dugc phén hoach thanh cac tap con roi rac

m
Si;»Siy 5 Sj  sao cho: P = ‘Ul Sij .
J:
Céc khoa “dai” tuong Gng voi cac tap Si1 ,Siz ,...,Sim la
Li,.Liy Ly

Luu y: Cac TBTDL u ESij su dung chung khoa “dai”

Lij ,j:1, 2,..., m

Mbdi u eS; déu tinh dugc L; tir tip khoa L, ctia minh.

SCF sur dung hai giai thuat ma hoa E va F:

e Giai thuat E:{0,1}* — {0,1}*, ma hoa khoa phién K, lan
luot voi tung khoa “dai” L; ,L;, ...,
banma: E(K,L; ), E(K,L;,), ..., E(K,L; ).

e Giai thuat F :{0,1}* —> {0,1}*, ma@ hoa thong diép M sur

dung khoa phién K, nhén dugc ban ma: Fy (M).

L; , nhan duogc cac
m



SCF gbm ba phan [3]:
1) Khaitgo
= 4CCDL c6 gidi thuat xac dinh cac tdp con
w
S$1,85,..8y ©a , US;=a . Moi tap S; co khoa “dai”
i=1

Li . Li cod thé la:
+ Hodc la sé doc 1ap, ngiu nhién: L; =G.
+ Hodc 1a ham cua sé doc lap, ngdu nhién: L; =1f(G).
Trong d6 G 1a s6 dugce sinh tir by sinh s6 ngiu nhién.
*= Mobi TBTDL ueS; dugc 4 CCDL cap mot tip cac khoa
“dai” L,. L, c6 thé la:
+ Hodcla L, ={L;}, 1<i<w.
+ Hodcla L, ={f(L;)}, 1<i<w,f:éanhxal-1.
2) Ma héa: Thyc hién tai 8 CCDL
* a4 CCDL chon khéa phién K ngau nhién.
* aCCDL phan hoach P thanh cac tdp con roi rac
Si;>Siy s Si
L;.Lj,....Lj_ lacac khoa “dai” twong tmg vdi cac
tap con do. .
= 3 CCDL ma hoéa khoéa phién K, mot 1an véi tung khoa

L;.Li,..,Lj vaphat quing ba ban ma:

<[isi2500im, E(K Ly ), E(K, L) ), E(K L )] Fe (M) >
. Phén trong d4u [ ] goi 14 phin diu (header), Fx(M) goi
la phan théan (body).



3) Gidi ma: Thuc hién tai TBTDL u.
= TBTDL u nhan dugc ban ma:
< [il,iz,...,im,cil ’Ciz ""Cim ],M'>
* utimijsaochoue Sij , trong d6 tap cac TBTDL hop phap
m 2 r
laP=u Sij .4 ¢u u e R thi khong tim dugc i
i=1
= ytinh khoa Lij tur tap khoa L,.
* Giaima Dy, (Cj)) dé thu dugc K, Vj=1,2,...m.
i

j.

= Giaimi Dg (M') dé thu duge M.
1.3 GIAI PHAP LUU VET TBTDL LAM RO Ri KHOA
a. Bai toan luu vét

4 CCDL truyén thong diép M qua cac kénh quang ba
t6i tdp 4 gém cac TBTDL (Ja [=n). Mdi TBTDL u; c6 mot tap
khoa “dai” (bi mat) Ly, (i=1, 2,...,n). Trong tdp 4 c6 tap R cac
TBTDL lam ro ri khoa bi mat (ro ri toan b hodac mot vai khoa
trong tap khoa “dai” Ly, ) vatap P cac TBTDL hop phap.

P,R thoamin: PUR =4 ,PNnR=9¢.

Yéu cau 4 CCDL xéc dinh dugce dinh danh cac TBTDL
thudéc R va phan hoach P thanh cac tap con chtra cac TBTDL
hop phap.

b. Giai phap luru vét

C6 nhiéu giai phap dé luu vét TBTDL lam 1o ri khoa bi
mat. Giai phap luu vét TBTDL lam ro ri khoa trong luan van sir
dung khung phu tip con (SCF - xem 1.2) [3]. Giai phap d6 gdm
cac phan: Khéi tao, Ma héa, Gidi ma va Thudt todn lwu vét
TBTDL lam ro ri khoa bi mdt.

o Thudt todn lwu vét TBTDL lam ro vi khéa bi mt:

Xac dinh dinh danh cua TBTDL lam ro ri khéa bi mat
dua trén sy phan hoach tdp TBTDL thanh cac tép con.
Giai thudt nay s€ duogc trinh bay trong chuong 2.
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1.4 GIAI PHAP THU HOI THIET BI THU BAT HQP
PHAP .
a. Bai toan thu hoi
a CCDL truyén thong di€p M qua cac kénh quang ba
t6i tdp 4 gém cac TBTDL (Ja [=n). Mdi TBTDL u; c6 mot tap
khoa “dai® L, (i=1, 2,..., n). 4CCDL da biét tdp R cic
TBTDL lam r6 ri khoa va tap P cac TBTDL hop phap.
P,R théaman: PUR=a,PnR=¢.
Yéu cu:
Moi TBTDL thudc P giadi ma chinh xéac thong di¢p M.
Moi TBTDL thudc R giai ma chi thu duoc M® = M.
Moi TBTDL st dung bd khoa nhai chi thu dugc M’ =
M.
b. Giii phép thu hoi 7 ‘ ,
C6 nhiéu giai phap d¢ thu héi TBTDL bat hop phap.
Trong luan van trinh bay giai phdp thu héi TBTDL bat hop
phap st dung khung phu tdp con (SCF - xem 1.2) [3]. Giai phap
d6 gom céc phan: Khéi tao, Ma héa, Gidi ma.
+ Hiéu ning cua giii thuit thu héi TBTDL bét hop phap
Hi¢u ning cua giai thuat thu hoi thé hién trén ba tham sb sau
[3]:
e S6 lugng khéa “dai” can luu trir toi da tai mdi TBTDL u la:
Lyl
e Do dai phan dau ban ma (header) trong thong diép da ma
hoéa.
e Thoi gian gidi ma ban ma thong diép tai TBTDL.
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1.5 MOT SO CONG CU

1.5.1 D6 thi

Do thi vo hwéong G (hinh 1.1 a) 1a mot cip (V, E) [6], trong do:

+ V latap cac dinh hoac nut, ky hi¢u V(G).

+ E la tdp cac canh ndi hai dinh khong phan biét thr tu, ky
hiéu E(G).

P thi c6 hwéng G (hinh 1.1 b) 1a mét cédp (V, E) [6], trong do:

+ V latap cac dinh hoac nut, ky hiéu V(G).

+ E latap cac canh ndi hai dinh c6 phan biét thtr tu. Mot canh
bat dau & mot nat va két thuc & mot nat khac, ky hiéu E(G).

®o—

(a) (b)

Hinh 1. 1: B6 thi G

Do thi lién thong 1a d6 thi co it nhat mot dudng di giita
2 nat bat ky. Do thi don 1 db thi ma giita hai dinh chi co ti da
mdt canh. Po thi cé chu trinh (cyclic) 1a dd thi ton tai mot
duong di theo dang: vy, e, v, €,..., €, V| (nlt Kkét thac trung nut
bat dau duong di).

1.5.2 Cay nhi phan
a. Khdi niém cdy
Cay 1a do thi don, vo6 hudng, lién thong va khong co

chu trinh [6].
b. Khai niém cdy nhi phéin
Cay nhi phan (hinh 1.2) 1a cay c6 hai dang nut:

= 40t ngoai: nit 13, khong 6 con.

= 40t trong: ¢6 chinh xéc hai con 1a con trai va con phai.
Céiy nhi phan diy di (hinh 1.3) 1a ciy nhi phan, trong do tit ca
cac 14 c¢6 cung khoang cach téi gbe.
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Sb lugng céc 1a trong cay nhi phan ddy di c6 chiéu cao
kla h=2k.

Cha chung thip nhit cua hai nit (ké ca 14) a, b (hinh
1.4) 1 nat giao nhau giita dudng di tir a ti gde va tir b t6i gbe.

Cay con cua cay T 1a d6 thi con ciia T va thoa man céac
tinh chét ciia mot cy.

Géc

Nut a Nut b Nutc

Hinh 1.3: Cdy nhi phéan day di

c. Tinh chét cdy nhi phin
1) Cay nhj phin cé r ld thi ¢6 chiéu cao it nhit la [log, (r) |

2) Thupc tinh ré nhanh
Mot cay nhi phan luon cé thé chia thanh hai nhanh trai
va phai (hinh 1.5). Thugc tinh nay dugc goi 1a thude tinh ré
nhanh cta cdy nhi phan [3].



Ly Lo Lo Ly Lz Lis Lia  Lis
uy uz us Uy Ug uy ug

Lz Le Lo Ln  Liz Lg Lis Ly

uy u; us Uy us Ug u; Ug

Hinh 1.5: Minh hoa thuéc tinh ré nhanh

1.5.3 Cay Steiner

Cho tap R cac nit thudc cay, dd thi ndi gbc va cac nut
thudc R dugc goi 1a cay Steiner cua R, ky hiéu ST(R).
Vi du véi tap R = {a, b, c}, ta co6 cay Steiner ST(a, b, ¢) nhu
hinh 1.6.

Géc e
a a
c c
b b

Cay nhi phan 8T(a,b,c)

Hinh 1.6: Cay Steiner cua 3 nut (a,b,c)
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Chwong 2: GIAI PHAP LUU VET TBTDL LAM RO
Ri KHOA

2.1 KHAI NIEM LUU VET TBTDL LAM RO Ri KHOA

Gia sir ké gian, 1ay dugc bo khoa hodc mot phan bod
khoa tir t TBTDL hop phép, ho xay dung nén b khoa giai ma
bat hop phap va nhan ban thanh nhiéu bd khoa nhai[2]. 4 hiing
TBTDL dung bd khéa nhéi nay va ké ca t TBTDL lam ro ri
khoa goi 1a nhitng TBTDL bét hop phap.

Pé dbi pho véi tinh hinh trén, 4 CCDL tao ra céc
TBTDL d¢ lam thi nghiém “tai gia” v6i cac bo khoa nhai.

4 CCDL thu mua duoc cac bo khoa nhai, ho cho cac
TBTDL thi nghiém (TBTDL_TN) dung cac by khoa nhai nay.

4 CCDL dung giai thuat SCF (xem 1.2) phat ban tin thir
nghiém tM, theo ddi nhiing phan tng cua cic TBTDL thi
nghiém nay, dé truy tim TBTDL d4 1am ro ri khéa “dai” ra bén
ngoai, phén hoach tap P cac TBTDL hop phap thanh céc tap
con, dé khi 4 CCDL phat ban tin chinh thirc, thi cac TBTDL bat
hop phap s€ khong gidi ma dugce chinh x4c ban tin [2].
Chii y: 4 CCDL di c6 toan bo cdu triic cdy nhi phan T mo ta
tap 4 cdc TBTDL véi gia thiét n =4 |=2¥, cac 14 twong tng
v6i cac TBTDL. Cac nut ké ca 14 trong cdy duoc gan tén goi
V1,V2,.,Von_1 - Céc nit vq,vy,..,vy,_1 dugc gan nhin
Ll , L2 geeey LG—l .

w 9
SCF duy tri cac tap S;,S,,...Sy ca , US; =a .
i=1
Trong d6 S; 1a tap céc 14 cua cdy nhi phan con gbc v;, S; co
khoa “dai” L; tuwong Urng v6i nhan tai nit v;.
Phuong phap luu vét ciia NCCDL déi véi mot TBTDL_TN:
. a CCDL phat thtr nghiém thong diép tM, PM (Phan
meém) quan sat xac suat gidi ma cua TBTDL Ta dé xac dinh
tap R chira cac TBTDL lam 1o ri khéa “dai” va phan hoach tap

P cac TBTDL hop phap thanh P ={S; .S;,.....,S; }. Tim duoc

P, R thi PM luu P, R vao co s6 dit ligu (CSDL) ctia & CCDL dé
phuc vu cho lan luu vét tiép theo [3].
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Giai phap nay gia thiét TBTDL T4 khong thé phat
hién dugc né dang bi thir nghiém, tirc 1a n6 khong thé tu dong
tat may khi dang thu dit liéu thtr nghiém tir 4 CCDL [3].

Trén thyc té c6 nhiéu giai phap luu vét TBTDL lam ro
ri khoa “dai”, luan van ndy trinh bay giai phap luu vét TBTDL
lam ro ri khoa “dai” dwa trén phuong phap tim kiém nhi phan
va dung giai thuat SCF (xem 1.2) de phat ban tin thir nghiém tM
t6i TBTDL_Ta . Két qua dugc P gdm cac tap con chira TBTDL
hop phép, P = {S11 5Siy s Si }, vatap R cac TBTDL lam ro ri

khoa “dai”. Giai phap nay dugc goi la giai phap luu vét str dung
tap con, dugc trinh bay trong phan 2.2.

Phan mém
(PM)

TBTDL
thi nghiém

NCCDL Phat quang ba Cyy

Hinh 2.2: Mé hinh lwu vét TBTDL lam ro ri khéa “dai”
2.2 GIAI THUAT LUU VET SU DUNG TAP CON
2.2.1 Giai thuat luu vét sir dung tap con (Subset Tracing)
Y tuéng cia giai thuat 1a:
Tim TBTDL lam r0 ri khoa “dai” bang cach phan hoach
tap cac TBTDL thanh tap P va R. Trong do
P={S;,S;,,..,S; } gom cac tap con chira TBTDL hop

phép, R 1a tap cac TBTDL lam 10 ri khoa “dai”.

Dau tién, giai thuat luu vét duoc thyc hién véi P={S,}
(S; 1a tap cac TBTDL), R=. Sau khi thyc hién k lan, s& duoc
phan hoach P = {S11 S, ,...,Slm} va tap R cac TBTDL lam ro

ri khoa “dai”. Tap P va R dugc luu vao CSDL cua 4 CCDL.
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Tai lan k+1, 2 CCDL thu mua dugc bd khoa nhéi, dua
vao dung trong TBTDL_Té, PM s¢& st dung ham Tim_j (muc
2.2.2) dé tim tdp con chira TBTDL Iam ro ri khoa “dai”. Két

hop véi tap P = {Si1 ,Siz ,...,Sim }, R trude do6 trong CSDL cua

4 CCDL dé xéc dinh P, R méi.

4 éu TBTDL T4 giai mi ban tin thir nghiém tM véi
xéc sudt p< 1 thi két thac, P va R giit nguyén, 4 CCDL yén tdm
vi bg khoa nhai khong cé tac dung.

a guoc lai, tirc 1a TBTDL_Ta giai ma tM voi xac suat
p=1. Diéu d6 ching té bd khoa nhai co chia khoa “dai” Lij ,
nho n6 ma TBTDL Ti da gidi mi duoc khoa phién K. Khoa
“dai” Lij , chic chin phai do TBTDL nao d6 trong tap Sij , da

lam ro ri ra ngoai. Vi vy PM thyc hién thu tuc Tim _j dé tim chi
s0 j sao cho Sij c6 chtra TBTDL lam 10 ri khoa “dai” Lij .

aéu Si; chi chira mot TBTDL thi chic chin TBTDL
nay da lam ro ri khoa “dai” Lij . Khi d6 ta c6 R=R U Sij , va
loai bo Sij khoi tap P. a guoc lai, tirc 1a |Sij [>1, PM chia Sij ]
thanh hai tdp bang nhau, b6 sung hai tip nay vao P, loai bd Sij

khoi tap P.

Tiép tuc thuc hién giai thuat luu vét voi phan hoach P méi, cho
dén khi TBTDL _Ta giai ma tM véi xac suat p< 1, thi luu P, R
moéi vao CSDL va két thuc luu vét di voi TBTDL _Ta nay.

Phuong phép luu vét trong ludn vin chi cé tinh chinh
xéc twong dbi: co thé xac dinh dugc dinh danh cia TBTDL lam
ro ri toan bo bd khoa “dai”, hoac chi cod thé xac dinh duoc khoa
“dai” ndo bi 10 ri (vi mot s6 TBTDL chi 1am ro ri mot phan cua
bd khoa). Dya trén d6 PM phan hoach P thanh cac tap con chira
cac TBTDL hgp phap.

Muc dich chinh cta phuong phéap luu vét nay 1a luu lai
dinh danh cta nhitng TBTDL lam ro ri khoéa va trirng tri nhiing
TBTDL bt hop phap. 4 ghia I danh sach cac TBTDL lam ro ri
khoa s& duoc luu trong CSDL va P dugc phan hoach thanh cac



17

tap con chira cac TBTDL hop phap dé khi 4 CCDL phat thong
diép M, nhitng TBTDL bat hop phap s€ chi gidi ma dugc M’ #
M.
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Luwu do gidi thudt luu vét [4]

TBTDL_TN

LAy P, R tir
CSDL cua
NCCDL:
P:={S; ...8 }

R

khong thé
giai ma chinh
xac tM

Tim_j(P)

y
Nhéan duoc j

P:=P-{S; }
R:=Ru Sij

Luu P, R vao
CSDLcﬁa
a CCDL

|

Chia s, thanh S! va S?
'] 1 1

P:=P—{Sij}

P:=Pu{S].1j,Si2j}
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2.2.2 Ham tim tdp con chira TBTDL lam ro ri khéa
Ham Tim_j tim tap con chira TBTDL lam 1o ri khéa, dugc mo
ta gidng nhu phuong phap tim kiém nhi phan, dé tim gia trj j
tuong rng khoa “dai” Lij . D6 1a khoa nam trong bo khéa nhai,
ma TBTDL T4 dang thi nghiém

Ham Tim_j dung phuong phap ma hoa khoa phién gia
KP (K Pseudo) dé tim ra chi sé j, qua sy chénh léch xac suét
giai ma tM ctua TBTDL T4, giita hai lan md héa ké nhau. Khoa
phién giad KP c6 cung d¢ dai voi khoa phién K.

bat p; (=0,..., m) 1a xac sudt giai ma ban tin tM cua
TBTDL_Ta khi 4 CCDL ma hoéa j lan vé6i khoa phién gia KP
va (m-j) lan voi khéa dung K, khi d6 ban ma nhu sau [3]:
<[i1sesim: BKP, Lj) ). E(KP, Ly ), E(KP, Ly,

E(K, Ly, ) B Ly )] i (IM) >

a hu vay, néu TBTDL T4 giai ma dang ban tin tM
thi pg =1, pp, =0 (2.1).
Dinh Iy:

4¢u|pj_;—p; >2a"Pbl i TBTDL T4 ding khoa

Pa —Pb
2

“dai” Lij cua tap Sij .

Ham Tim_j(P) tuan theo theo dinh ly nay.

Véi két qua dinh 1y trén, ham Tim_j(P) dung phuong
phap tim kiém nhi phan dé tim cap gia tri p j-1.Dj gitra day gia

Pa ~Po|

2

Bit dau véi khoang [0, m], thu hep dan dugc khoing
[a, b]. Khi khoang [a, b] chi con chi s0 cua mot tip con, tuc la
a=b-1, thi S;, chinh I3 tdp cin tim, b chinh 1a chi s6 j can

tri pos-.;Pythoa man [p; ; —p; >Pa"Pb

tim trong ham Tim_j(P).
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Luwu @6 ham Tim_j(P) [4]

P={S; .S}

a:=0,b:=m

2.3 LUU VET VOI NHIEU BQO KHOA NHAI
Phan 2.2 trinh bay giai thuat luu vet véi mét bd khoa

nhai. Trén thuc té, A CCDL c6 thé thu mua dugc cung luc nhiéu
b6 khoa nhai. Dé xir 1y cung luc nhiéu bd khoa nhai, PM sé thuc
hién luu vét song song cac TBTDL thi nghiém véi dau vao P, R

gidng nhau [3].
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Pau tién, cac PM s& lay P va R tir trong CSDL cua
4 CCDL. Khi cac PM thyc hién luu vét, néu mot PM xéc dinh
dugc P va R méi, PM nay s€ luu P va R nay vao trong CSDL va
tam nglng tat ca cac PM dang chay.

Sau do6 cac PM nay lai tiép tuc thyc hién luu vét véi P,
R lay tir CSDL chung cia 4 CCDL.

Qua trinh ctr tiép tuc nhu vay va két thic khi tat ca cac
TBTDL thi nghiém déu khong thé giai ma dang ban tin thir
nghiém tM.
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Chwong 3: GIAI PHAP THU HOI TBTDL BAT HOP
PHAP

3.1 MQT SO KHAI NIEM

4 héc lai bai toan trong muc 1.4:

Bai toan:

4 CCDL truyén thong diép M qua cac kénh quang ba
t6i tap & gdm cac TBTDL (Ja [=n). M&i TBTDL c¢6 mdt tap cac
khoa. 4 CCDL biét tip cac TBTDL lam ro ri khéa R va tap P
cac TBTDL hop phap. P, R théa midn: PUR =4 ,PAR =¢.
Yéu cu:

Moi TBTDL thu¢c P phai gidi ma dugc chinh xac thong diép
M.

Moi TBTDL thudc R giai ma, chi thu dugec M® = M.

Moi TBTDL str dung bo khéa nhai chi thu dugc M’ = M.

o IGiéiméCM M
Phat quang bé C /
NCCDL Sallh,
o IGiéiméCM M s M

TBTDL st dung [Giai ma Cy_ .
B6 khoa nhai L

Hinh 3. 1: M6 hinh thu hoi TBTDL bat hop phdp

Muc dich chinh ciia bai toan thu hdi 1a trimg tri nhiing
TBTDL bt hop phép. 4 ghia 1a khi 2 CCDL phét thong diép M,
nhitng TBTDL bat hop phap s& chi gidi ma duoc M’ # M.

Pé thuc hién duogc muc dich bai toan dit ra, can phai phan

hoach tap P thanh cac tap con Sil,Siz,...,Sim , ¢O0 cac khoa

“dai” tuong ting L; ,L; L; ., trong d6 cac TBTDL u e Sij

11> 1y o0
dung chung khoa “dai” Lij ,j=1,2, ...,m[3].

Khoa phién K dugc mi hoa mot lan véi ting khoa

L Ll-2 ,-s i, do @6 chi nhiing TBTDL nao thu¢c mét trong
m

e
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cac tap Sll,Slz, ,Sim moi c6 thé giai ma duge K, va do do

giai ma duoc thong di€p M.

4 hu vay, moi TBTDL thudc R va moi TBTDL str dung
bo khoa nhai s& khong gidi ma chinh xac duogc thong diép M.
4 6i cach khac, TBTDL bat hop phap s& khong giai ma chinh
xac dugc thong di¢p M.

Trong chuwong nay, trinh bay hai giai thuat phan hoach

tap P thanh céc tap con S11 ,812 e >Sim , la giai thuat “Cay nhi

phin con diy dia” (Complete Subtree - CS) va giai thuat
“Hiéu hai tap con” (Subset Difference - SD).

Hai giai thudt CS va SD st dung “khung phu tdp con”
(SCF - xem 1.2) dé truyén thong diép M téi TBTDL [3].

Ca hai giai thuat trén déu dua trén cdy nhi phan day du,
v6i gia thiét sé lugng TBTDL la n=2%, céc TBTDL duoc
biéu dién 1a cac 14 cta ciy nhi phan, ky hiéu u;,u,,..,u, . Cac
nat thudc cay, ké ca 14 duge gan tén goi vi,Vo,.., Voy_| -

Giai thuat CS phén hoach tap P thanh cac cdy nhi phan
con day di. Dung nhan tai gdc cic cdy con lam khoa “dai” dé
ma hoa khoa phién K.

Gidi thudt SD phan hoach tdp P thanh tép

S;.j =S; —S;j. Ding b sinh s6 ngdu nhién véi nguon sinh 1a

15_]'
nhin tai goc cdy con dé sinh khoa “dai”. Khoa “dai” nay dugc
dung d¢ ma hoa khoa phién K.

Ky hiéu:

e S.:tap cac la cua cay nhi phan con goc v;.

e S;:tap cac la cua cay nhi phan con gbe vj.

* §;;=S;-S;: chia cdc la thugc S;, nhung khong thudc

S.:

j5 vjlaconcua v;.
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3.2 GIAI THUAT CAY NHI PHAN CON PAY DU
(Complete Subtree)
3.2.1 Vi du vé giai thuat CS
3.2.2 Giai thuat CS
Giai thuat CS thuc chat 1a giai thuat phan hoach tap P

cac TBTDL hop phap thanh tap cac cdy nhi phan con day di, va
ding cac khoa “dai” tai gdc cac cay con nay, dé ma hoa khoa
phién K [3].

Gia thiét c6 tap 4 gom n TBTDL, n=2%, da biét tap R
cac TBTDL lam rd ri khoa. 4 CCDL biéu dién céc TBTDL
thanh cay nhi phan day du T, cac TBTDL tuong g véi céc 14
ctia cdy nhi phan, ky hiéu uy,u,,..,u,, . Cac nat thudc cay, ké ca

14 dugce gan tén goi vy, Vy,...,Vo,_1-

L1

Hinh 3.5: Cdy nhj phan T biéu dién n TBTDL
Phwong phap phéin hoach CS:
* 4 CCDL xac dinh cay Steiner ST(R) bang cach ndi cac 14
thudc R va gdc.
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= 4 CCDL tim cac nat con lai trong cdy nhi phan day du T,
lién ké voi cac nut thudoc cdy ST(R): duoc céc nut
Vil ,Viz ""’Vim .
* Ky hiéu S;, latap cac lé clia cay con gbc vi;
[] S. .S.

iy »Siy > Si, chinh la cac tap con cua tap phu P can tim:
P:{ Sil ,S'

i enSi b

= (Cac nhin Lil,Liz,...,Lim twong Ung vOi cac nat

Vi Vig oo Vi dugc dung lam khéa “dai” cho cac tép
S

Sil 20y seees D

3.2.3 Hiéu niing cua giai thuat CS

Trong giai thudt CS [3]:

e Do dai phan dau ban mi nhiéu nhat 13 r.log(n) khoa (vi
lién quan t6i nhiéu nhat r.log(n) khoa “dai”).

e SO lugng cac khoa “dai” cia mdi TBTDL 1a log(n).

e Thuc hién O(m.log(w)) phép toan + 1 phép giai ma thong
diép M.

3.3 GIAI THUA]? HIEU HAI TAP CON (Subset Difference)

) 4 hugc diém cua giai thuat CS 1a phan hoach P thanh

moét s6 lugng 16n céc tdp con. Giéi thuat “Hiéu }1ai tap cgn”

(Subset Difference - SD) s€ khac phuc nhugc diém nay bang

cach giam so luong cac tép con [3]. . )

Giai thuat SD cling dwa trén cdy, gan giong giai thuat
CS, ciing st dung cdy nhi phan dé xac dinh céc tdp con cuia cac
TBTDL dung chung cac khoa “dai”.

Trong giai thuat SD, & CCDL phan hoach tdp P cac
TBTDL hop phép thanh cac tép S; j sao cho: §; ; =§; -S;.
Trong do:

= S, latap cac 14 (TBTDL) cua cy nhi phan goc v; .

* S; latap cac la (TBTDL bat hop phap) ctia cdy nhi

phan goc v;.
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* vj lachacuanut v;.

Khoa “dai” cua S; j 1a L ;.

Céc 14 trong cdy dugc gan nhdn vy,..,v,,_| , mdi
TBTDL tuong ung v6i mdt 1a. Tap con S; ; cac TBTDL hop
phap 1a hiéu sd: cac 14 cia cay gbc v;, tru di céc 14 cua cay gbc
vj.

Vi v; la cha vj, nén S; j chi ¢ cac la cua S;, nhung

khong co cac la cua S;.

Hinh 3.6: S;; chira cac la thudc cdy nhi phan goc v;, nhung
khéng thuje cdy goc Vi
3.3.1 B sinh s ngiu nhién G
Goi G:{0,1}*> {0,1}* 12 bo sinh s6 ngiu nhién sinh 3

gia tri G, Gg, Gy, Xét mam sinh S=Label; (seed) 1a nhan tai nit
v;, cac gia tri co thé sinh tr G la: Gr(Label;), Gg(Label;),
Gu(Label;), trong do6: Gr(Label;) 14 nhan tai ntt 1a con trai cua
v;, Gr(Label;) 1a nhan tai nat 1a con phai cua v;. Gy(Label)) 1a

khoa tai nut v; [3].
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Label, . =G (Label;) VRight_i
Labelgign_=Gr(Label;)

Label11 = Label;

Hinh 3.7: Bé sinh s6 ngdu nhién G véi mam sinh Label;

Ky hiéu Label; ; 13 nhén tai nit v;:Label; ; =Label;, v; la
con hodc chiu cua v;.Label; 1a nhan tai nat v;.
Label ] la nhan tai nt v i duogc tinh theo b sinh sd ngau nhién
G, v6i mam sinh Label; , dua trén duong di tr v; xudng v i
Ky hléu Li,j la khoa “dai” ctua tﬁp Si,j , Li,j = GM (Labeli’j) .
3.3.2 Vi du vé giai thuat SD
3.3.3 Giai thuat SD )

Giai thuat SD thuc chat 1a giai thuat phan hoach tap P
cac TBTDL hop phap thanh cac tap S S.:=S,-S i
Trong do:
= S. latap cac la (TBTDL) cua ciy nhi phan goc ;.

Lj> PLj
= S j 1a tap cac 1a (TBTDL bat hop phép) clia cdy nhi phan
géc VJ .

* v, lacha ctanut V.
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Giai thuat SD dung céac khoa “dai” 1a ham ctia nhan tai
gdc cac nut v, dé ma hoa khoa phién K [3].

Gia thiét co tap 4 gdom n TBTDL, n=2%, da biét tap R
cac TBTDL lam ro ri khoa. 4 CCDL biéu dién cac TBTDL
thanh cdy nhi phan day du, cac TBTDL twong ung vdi cac 14
cua cdy nhi phan, ky hi¢u u;,u,,..,u, . Cac nat thugc cay, ké ca

14 dugc gan tén goi vy,Vy,...,Vo,_1-

Vi1
Label,

Hinh 3.15: Cdy T biéu dién toan b n TBTDL
Gidi thugt thiét Igp khoa: ’
=  Xadc dinh cay Steiner ndi u; véi goc, ky hiéu ST(u;).
bat V(ST(u;)) 1a cac nat thuge ST(u; ), tro nit u; .
* Tim céc nat (ké ca 14) lién k& v6i cc nit thude V(ST(u;)),
ky hiéu KeV(ST(u;)). Cac nit nay thudc cay T, nhung
khong thude ST(u;).
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Vi
Label, Gbe
"
i G{ — Puéng thudc cay Steiner
\ —_ _@ Buéng va nit lién ké véi nut thude cay Steiner
® iy

u
Hinh 3.16: Minh hoa cay ST(u) va cac nut KeV(ST(u))
= Sinh khéa cho u;:
Ly, ={Label; ;}, trong do:
vi € V(ST(u;)), vj € KeV(ST(u;)).
v; la con, hogc chau cua v;.
Phén hoach P thanh cdc tgp con:
= Xaéc dinh cay Steiner ST(R): n6i goc véi R.
= Khoitao S={}, T= ST(R).
+ Buwdc 1: Tim hai la (vj,v;) trong T, tim v 1a cha chung
thip nhit cia (v;,v;). Dt v, 1a cha riéng cua v;, vy a

cha riéng cua v;.

+ Budce2: o
afu v£vy #v; thi S=SUSy ;5 4éu v=vy #v; thi
S khong thay doi; N
d€uv#vg#v;thi S=SUSy ;5 4€u v=v #v; thi
S khéng thay doi;

+ Buwée3: T=T - {cac con cia v}, danh déu v 1a 14.
Tt 1a giit lai cha chung thdp nhat v.

»  Lip lai cic budce tir 1 dén 3 cho dén khi T chi con 1 nut.
a éucon v; # gbc thi S=S U Sy, .

Két thic duoc tdp S =1{S; i »Si,, i+ Siy i |-
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Céactap S; ; ,S c6 cac khoa “dai”
Li.j L
nhién G:

Libjl = GM (Labelil,jl )

Li2,j2 = GM (Labeli

Sim.im

dugc sinh dya trén bd sinh s6 ngau

127‘]2 PYREY
L

11

12,322 “im,Jm

2.02)
Lim’jm = GM (Labelim’jm )

3.3.4 Hiéu niing cua giai thuat SD

Trong giai thuat SD [3]:

e Do dai phan dau ban ma nhiéu nhét 1a 2r-1 khoa.

e S6 luong cac khoa “dai” cuia mdi TBTDL nhiéu nhat 1a

1 9 1
—log“n+—logn+1.
2 & 2 &

e Thuc hién O(m.log(w)) phép toan + 1 phép giai ma thong
diép M.
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Chwong 4: PO AN TOAN CUA GIAI THUAT
KHUNG PHU TAP CON
4.1 CAI PAT GIAI THUAT E MA HOA KHOA PHIEN K
4.1.1 Phwong phiap “Cit phin diau bian ma” (Prefix
Truncation)

4.1.2 Phwong phap ma héa khéa cong khai cho E
4.2 CAI PAT GIAI THUAT F MA HOA BAN TIN M

4.3 PO AN TOAN CUA GIAI THUAT SCF
4.3.1 P} an toan ciia giai thuat E, F va giai thuat thiét lap
khoa.
Trong phan 4.3, thuat ngit TBTDL bt hop phdp nghia
la TBTDL nay st dung b khoa nhdi.
1) D9 an toan gidi thudt E
TBTDL bat hop phap B nghién cuu hé ma hoa E, ban
ma C.
C6 hai truong hop khi TBTDL B nhan dugc ban ma cua khoa
phién:
1) HodcE[ (K).
(ii) Hoic E| (RK), trong d6 RK (Random K) 13 chudi ngau
nhién c6 d¢ dai K.
TBTDL B phan biét dwoc hai trudng hop trén véi xac suit
khong dang ké.
Higu sb ctia ching gi6i han boi g
| Pr[B giaima E (K)]—-Pr[B gidimd E| (RK)]|< g 4.1)
Trong dé: Pr ky hiéu x4c suat giai ma E.
Pr[B gidima E{ (K)] la xac suét giai ma E{ (K) dung cua B.
Pr[B gidi mi E; (RK)] la xac suit giai md E (RK) ding ciia
B.
4 hu vay giai thuat E c6 d9 an toan <g; [3].
2) Dj an toan gidi thudt I
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C6 hai truong hop khi TBTDL B bat hop phép nhan dugc ban
ma cua ban tin M:

(1) Hoac Fx (M).

(ii) Hodc Fg (RM), trong d6 RM 1a chudi ngiu nhién c6 do
dai M. )
TBTDL B phan biét duoc 2 truong hop voi xac suat

khong dang ké.

Hiéu s6 ctia chiing gi¢i han boi €, :

| Pr[B gidi ma Fx (M)]—Pr[B gidi ma Fx (RM)]|<¢, (4.2)
Trong d6: Pr ky hiéu xéc suat giai ma F.

Pr[B gidi ma Fg (M)] la xéc sudt giai ma Fg (M) dung cua B.

Pr[B gidi ma Fx (RM)] la xéc suat giai ma Fx (RM) dlng cta
B.

4 hu vay giai thuat F ¢6 d0 an toan <&, [3].

3 D) an toan cia gidi thuat thiét 1ip khoa

Trong SCF con c6 giai thuat thict lap khoa “dai” L;
cho méi TBTDL u €S;.
Dinh nghia 4.4

Goi A 1a giai thuat st dung SCF xac dinh cac tap con
Sy,...,Sy . Xét TBTDL bat hop phap B:

e Luwachoni, Ii<w.

e 4hin tap khoa bi mat L, cho Vue a =5;

Ta no6i rang A thoa man thudc tinh “khéa khong thé
phan biét dwec”, néu hiéu sb xac sudt B giai mia L; va xac
suat B giai md RL; (RL; l1a chudi ngiu nhién cing d6 dai L;)
1a khong dang ké va biéu dién boi &;:

| Pr[B gidima L;]—Pr[B gidima RL;]|<e3 4.3)
Trong d6: Pr ky hiéu x4c suat giai ma khoa “dai”..
Pr[B giai ma L;] la xac sut giai ma L; véi két qua dung cua
B.
Pr[B giai ma RL;] 1a xac suat giai md RL; v6i két qua ding
cua B.
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a hu vay giai thuat thiét 1ap khoa c6 do an toan <e5 [3].

B dé tiép theo [3] 1a h¢ qua cua thudc tinh “khéa khong thé
phan biét dwgc”, va s€& dugc st dung d€ chiing minh dinh ly
4.1.

B dé 4.1

Véi bat ky 1< i < w, dit Si; »Si, »---»S;, 1a cac tap con chira trong
S;.

bat L; ,L; L; la cac khoa tuong rng voi cac tép con do.

11> =1 2 Hly
TBTDL bt hop phap B chon i, ISi<w, vanhan L
chovuea —S§;.

4 éu B chu y phan biét cac khoa Li,»Li, oL, v6i cac khoa

ngiu nhién RL; ,RL; -, RL;  thi:

11 b 12 2°
| Pr[B gidima L; L; 1-Pr[B giaimd RL;,..,RL; J|<t. &3
(4.4)

1] >

Trong d6: Pr ky hiéu cua x4c suat giai ma khoa “dai”.

Pr[B giai ma L; ,L;, ,..L; ] 1a xdc suat giai ma
khoa phién K, dugc ma hoa lin luot t lan véi timg
L; ,L; L;

1o g o iy

Pr[B giai ma RL; ,RL;,,...RL; ] 1a xéac suat giai

mi khoa phién K, dwoc mid héa lan lugt t lan véi timg

RL;, ,RL;, ,...RL; .

4.3.2 Khai niém dd an toan cia giai thuat SCF

Dé dinh nghia d6 an toan cua giai thuat SCF, ta xem xét
TBTDL bat hgp phap trong ngit canh sau: TBTDL bat hop phap
c6 thé c6 toan bo khoéa hodc mot phan bo khéa clia mot s6
TBTDL, va nd c6 thé c6 mot vai tac dong trén sy lya chon cac
thong diép dugc ma hoa (lwa chon ban gbc). Ké gian mao danh
4 CCDL c6 thé tao cac thong diép gia va quan sat sy phan tng
cua cac TBTDL hop phap [3].
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D¢ an toan cua giai thuat SCF la mgt ham vé do an toan
cia E va F. Po d6 an toan bang xac suat.
Dinh nghia 4.5
Xét TBTDL bét hop phap B nhan dugc:
e Luya chon thich hop tdp R cac TBTDL va thu duge L voi

moiu € R.

B mao danh 4 CCDL lya chon cac thong di€p M;, M,,... va
tap cac TBTDL bj thu hdi Ry, Ro,...(c4c tip ndy khong can thiét
phai twong tmg v6i cac tip TBTDL cin thu hdi thuc su) va
quan sat sy ma hoa M; khi tdp cac TBTDL bi thu hdi 1a R..

B c6 thé tao ra ban m3, va quan sat TBTDL u hop phap
gidi ma. B co thé tham khoa ciia TBTDL u va thu duge L

Budc tiép theo lap lai |R| lan véi cac ueR.
e Chon thong diép goc M ngau nhién va tap R cac TBTDL
can thu hoi.
Thi B s€ nhén dugc ban 16 M’ véi tdp cac TBTDL can thu
hoi R.

40 phai phong doan phai ching M'=M (a), hoac
M'=RM (b), trong 6 RM la thong diép ngiu nhién co6 cing do
dai véi M.

Giai thuat thu hoi 1a an toan, neu v6i bat ky TBTDL bat
hop phap B ¢ trén, hi¢u s giita x4ac sudt giai ma dang M cua B
va xac suit gidi ma dung RM cua B la khong dang ké.

Dinh ly 4.1 (vé dp an toan ciia gidgi thudt SCF) [3]

Cho A 1a giai thuat dung SCF, trong d6 giai thuat thiét
lap khoa théa min thudc tinh “khéa khéng thé phan biét
dwoe”. E thoa min biéu thirc 4.1, F thoa mén biéu thic 4.2.

Thi A 14 an toan theo dinh nghia 4.5 voi hé s6 an toan
5, 0<e, +2mw(e; +4wey), trong do w la s6 lugng tap con

Sij trong giai thuat va m 1a kich thudc 16n nhit cua phu P,

5=|Pr[B giai ma M] - Pr[B giai ma RM]].
Véi: Pr ky hiéu xac suét.
Pr[B giai md M] 1 x4c suit giai ma théng diép M cuia B.
Pr[B giai ma RM] 1a x4c suat giai mi thong diép ngau
nhién RM cua B.
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Chwong 5: MOT SO UNG DUNG
5.1 TRUYEN HINH INTERNET
5.2 TRUYEN HINH DI DONG

KET LUAN

4 hiém vu cua luan van 13 trinh bay giai phéap luu vét va
thu hoi TBTDL bat hop phap. Két qua chinh ciia luan vin 1a
nghién ciru tai liéu dé hé thong lai cac van dé sau:

1) Bai toan luu vét: luan vin da trinh bay giai phéap luu vét tap
con dé xac dinh duoc dinh danh TBTDL lam r0 ri khoa qua
phuong phap tim kiém nhi phan.

2) Bai toan thu hdi: luan van d3 trinh bay hai giai phap dé
phan hoach tdp cac TBTDL thanh cac tdp con dung chung
khoa “dai”. D6 1a giai phap “Cay nhi phan con diy du”
(Complete Subtree) va “Hiéu hai tdp con” (Subset
Difference).

Trén thuc té c6 nhiéu giai phap dé thu hdi va luu vét ké
pham 01, tuy nhién luén van chon hudng nghién ctru cac giai
phap nay, do ching da dugc dua vao chuén cua nhitng nudc
phat trién manh trén thé gi6i 1 chau Au (thang 2/2002) va My
(théng 7/2007).

3) DG an toan cua giai thudt Subset Cover Framework.

4) Mot sb tng dung.

Linh vyc bao mat trong viéc truyén di liéu quang ba tur
4 CCDL dén cac TBTDL con rat nhiéu huéng di va cac phan
can nghién ctru. 4 hitng kién thirc luan vin da trinh bay chi 1a
rat nho so vai thue té can. Téac gia luan van mong muon nhan
duogc su quan tAm va gop ¥ clia cac thay, co gido, ban be, nhitng
chuyén gia trong linh vuc nay dé luan van hoan thién hon, va c6
thé dong gOp vao cong tac bao vé ban quyén cac san pham sb
hoa tai Viét 4 am trong twong lai gan.
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