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Cac bal toan chinh trong phan tich lien
két

. X‘é’p hang d6 thi: Phan tich vai tro cua cac dinh trong
do thi

» Nhan di€n cong dong Phat hién cac cong dong bao
gom cac thanh vién co tinh chat twong tu

« Du doan lién két: Du doan su tién hoa cta dd thi theo
thot gian

» Phan loai dd thi: Phan loai cac dinh va céac canh cta
do thi vao cac 16p cho trudce
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NO1 dung

1. Xép hang do thi
2. Nhan dién cong dong
3. Hoc biéu dién do thi
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1. Xép hang do6 thi ‘
1.1 Cac khai ni€ém co ban cua do thi

a) Do thi vd hwéng b) P6 thj cé huwéng
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Ma tran ké

al1, j]

<

"= 1 néu ton tai canh (1,))
= 0 néu nguoc lai
= 2 néu ton tai canh tir mét dinh dén chinh nod

/2 1.0 0 1 0)
101010
01010 0
0010 1 1
1 10100

\0 0 0 1 0 0/




Bac cua dinh

« d.(I) = sO nut tro to1 |

« d (1) = sOnut I tro to1




1.2 Thuat toan Diyjkstra

« Tim du’O’ng d1 ngan nhat tr mot dinh s téi cac dinh
con lai cua do thi

» d(V): Khoang cach tir dinh v t&i dinh S
B1: Khoi tao d(s) = 0; d(v) = 00
B2: Sép Xép cac dinh v theo mot trat tu xac dinh trén hang
do1 Q
B3: Lay mot dinh U thudc hang do1 Q va cap nhat khoang
cach d(v) (néu can) v6i mdi dinh v 1ién ké véi u

Quay lai B2 cho dén khi xir Iy hét cac dinh
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VD
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VD (tiép)

v

s a b c¢ d

d[v’

0 o0 o oo o

predijv]

nil nil nil nil nil

color

’U‘S

v]

W W W W W

a b ¢ d

dlv] |0 oo oo o0 o0
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VD (tiép)

v S a b C d
d[v] 0 2 7 oo ™
pred[v] | nil s s nil nil
colorlvl] | B W W W W
v ‘ a b ¢ d
dlv] |2 7 oo oo
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VD (tiép)

v s a b ¢ d
d[v] 0O 2 5 10 7
pred[fv] |nil s a a a
colorlv] | B B W W W
v ‘ b ¢ d
d[v] ‘ 5 10 7
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VD (tiép)

v s a b ¢ d
d[v] 0 2 5 6 7
pred[v] |nil s a b a
colorlv] | B B B W W
v ‘ c d
dlv] |6 7
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VD (tiép)

Ay

Ulp

v s a b c¢c d
d[v] 0 2 5 6 7
pred[v] |nil s a b a
colorlv] | B B B B W
v ‘ d
d[v] ‘ 7
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VD (tiép)

v s a b c¢c d

d[v] 0 2 5 6 7

pred[v] | nil s a b a

color[v] | B B B B B
Q=0.
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1.3 DO trung tam
D0 trung tam lan can

n—1

Cc(i):

d(i, j): Khodng cach ngan nhat tor nat i t&i nat j

l¢ - *
Y
=
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D0 trung tam trung gian

CB(f) zzpjk(l)- 1

j<k P Jjk 3 7

p,(i): SO lwgng dwdng di ngan nhat ti j téi k ma diquai

C,(1) = 15, C4(2) = C,4(3) = C4(4) = C,(5) = C4(6) = C,(7) = 0
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1.4 DO quan trong
D3 quan trong theo bac

PD(f)=

d, (i)
n—1"

d.(i): SO nut trd t&i |
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D0 quan trong 1an can

[ £;1/(n—1)

Pp(i) = ,
2 Zd(.;,f)/|1f|

i

. Cac nut cd thé di toi i

7 i :
¥ .ﬁ ~ ~ ~ ~ -~ ~ ~
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1.5 Thuat toan Pagerank

« Xép hang d0 thi dua trén cau tric tong quat

« Doi voi cac do thi 16n, th hang dugc tinh xap xi
bang thuat toan 1ap dua trén ‘random walk’

« Co6 tmg dung quan trong trong may tim kiém web
« Nhuoc diém: Khong phu thudc vao ciu truy van
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Ma tran chuyén tiép
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Ma tran chuyén tiép (tiép)

Chuéan hoa:
(0 12 1/2 0 0 0 (0 1/2 1/2 0 0 0)
/2 0 1/2 0 0 0 /2 0 1/2 0 0 0
o 1 0 0 0 0 — /0 1 0 0 0 O
A- ) 1 - |
0 0 1/3 0 1/3 1/3 0 0 1/3 0 1/3 1/3
0 0 0 0 0 0 1/6 1/6 1/6 1/6 1/6 1/6
L0 0 0 12 12 o0, L0 0 0 12 12 0
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Cong thirc xép hang

= *
a&?\\\\oé

SCIC

R(A)=(1—d) /N+d* Ty e RB)/dy(B)

R(A): Thir hang cua dinh A
d: damping factor

N: s6 dinh cda d6 thj

(B,A) canh cla db thi
d,(B) béc ra cua dinh B
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VD (d = 1)

0.2

0.2

0.4 C
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VD (d = 0.85)

29



Thuat toan lap

Algorithm PageRank(d, E)

1. Khaitao th&r hang cac trang R©;

2. 1=1;

3. repeat

4. for mdi trang A do

5. ROA) = (L—d) /N+d* 250, e REI(B)/ d (B);
6. endfor

7. I++;

8. until hdity
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Toc d6 hoi tu

Convergence of PageRank Computation
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Ung dung: Tim kiém Web

Stanford University: Portfolio Collection
— hittpftwrwrwr stanford edw home! sim inistrationd portiolio html
B3.78% - SIHIT - JREAYT

DUniversity of [linois at Trbans-Champaizn
— hetp ot wewrwr vine eduf
73.26% I - IR - JRERNT

Ind jana TTnisersity
—— httpotfwrwrr indiame edu
08389 If - TR - JLUSYT

Undversity of Califorrda, Irvine
— hietpettuener ueieduw!
6078 S - LSRN - JneaeT

University of Minnesota
—— httpotfwwrer ymn edu
67.05% W - BT - SLURYT

Lowra Etate University Homepage
— hitpetturneer dastate edu
B GG B - INTRYY - JRUAYT

The University of Michizan
—— hetpotfwwrwr umich eduf
06359 I - AT - QRUAYT

Miszizsippd State niversity
— hitpefturwewr mestabe adu
66 25% S - SRS - QRURYT

Horthwestern niversity: HU Info

Multi Search |1.u'|:i.1.rersity | Search | Hext! [nationsl parks | 4
[ IO TEsTE [ [ CIETEIg Omn [T Seach P N
—! |Optical Physics at the University of Oregon —
: : Oregon Cener for Optics in Science and Technology. Department of
C'UEI'}F: umversity Physics, University of Omregon, Fogene OR 97403 Research Groups:
11 Results Retumed Cammichas] Group. .
Showing Results From 0 o 10 Anpiapsinh o ;wg'tmﬂfﬂf i FE - 55 Dee 95
Stanford Tniversity Homepaze Cammegie Mellon University - Campus Hetworking
o httpotf e stanford edu Depariments. Data Communications. Data Communications is
74709 - SSRIAD - PRURRT

equipment and all of. . .
AT CE G S - e 4K - 57 A 3T

Weslevan niversity Computer Science Group Home Page
Compuer Science Group. Weslevan University. Welcome 10 the home
page of the Compuer Science Group at Weslevan University. We ame

within.

administratively
Sitp T FF o Fedl R &l - e 2K - 57 Apr 5

Eeio University Shonan Fujisawa Campus {SFC)
E$3$H%E [EFnFEE - Ws0%9 (B(SFC) $B$H (BWwWw $D9%
$BCm0U=q$- (B $BHFIH-SCGHEES5SE (B. Hihongo | English.
SFC $B=pks (B. [ $B®aBoTRH ", HsTT1*_ .

Sitp T S B G [ - vie 3K -5 Fek 97

School of Chemistry, University of Syviney

The School of Chemistry. School of Chemistry, University of Swiney,
HEW 2006 Australia International Phome: +61-2-9351-4504 Fax:
+651-2-2351-3320 Aunstralia.

St AT TE ool S8 08 S0 - s 4K -3 ok 97

Mankato State University

The Campus Athletics, Campus Tour, Bookswore, Maps, Cumrent
Events. .. Admission & Registration Admissions, FlmnmlAIl
Registrar's, Graduate. .
i@l#’mmmm.mmdu’—n‘aeﬂ—ﬁmrﬁ

21, Ambrose University

Main Index: Academic Departments. Administrative Services. Campus
Hews. Computing Services. Galvin Fine Arts Cender. Infermet
Coomections. Library. ..

BP0 &l - ke I - F Fok 97

El

— Letpotfwewrw nwedu! =
SO o R || [University of Washington ECSEL Projects &
neyt 10 2 & 5
ik 2

)




Ung dung: Phan tich trich dan
Guan et al. 2008. “Bringing Page-Rank to the Citation Analysis”

@ All Citations

IS| Database . 2
Citations : “

—

Internal
Citations

*
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0
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Ung dung: Phan tich trich dan (tiép)
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*1.6 Thuat toan HITS

Hypertext Induced Topic Search

J. Kleinberg. “Authoritative Sources in a Hyperlinked Environment.” In Proc. of the
9th ACM SIAM Symposium on Discrete Algorithms (SODA’98), pp. 668-677,
1998.

Spam filtering Query relevance Execution

HIST Online

Q%
@ Offline

PageRank
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Authority/Hub

Authority: Trang duoc trd toi nhiéu
Hub: Trang trd toi nhiéu trang khac
Authority va hub c6 moi quan hé tuong hd

An authority A hub

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Bigraph

- Cac nut chia thanh hai tap khéng giao nhau
- Mbi canh déu ndi hai nat thudc hai tap

Authorities

Hubs

7 , ;
{ % y A 6 E 6 A E &

U o=~ VIEN CONG NGHE THONG TIN VA TRUYEN THONG
[ aei onne | =v|L | ' '
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Thuat toan

Dau vao: Cau truy van q

Pau ra: Piém authority va hub cuta cac trang lién quan

dén g
Thuat toan:
1 - Truy hoi théng tin
2 - Mo rong do thi
3 - Tinh ranking

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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1-Truy hoi thong tin

Y/c mot may tim kiém c6 chira cac van ban lién quan
dén cau truy van q (vd Google, Coccoc)

= Dua q vao may tim klem va lay veé tap root W gom k
trang lién quan nhat dén q (vd k = 200)
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2- M6 rong do thi

Tu tap root W, mo rong ra
tap base S
= V&1 moi trang p trong W
» B0 sung céc trang ma p trd
to1
» B0 sung cac trang tro t6i p

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Authority score (a)
Hub score (h)

G = (V,E)
;1 ifG)eE a(f):(%:( 7
] 0 otherwise
hi)= 2 a())
(i,j)eE

y
7
I\

ana(i)=1

2 h)=1

n

OICT VIEN CONG NGHE THONG TIN VA TRUYEN THONG

]

41



3- Tinh thtt hang (tiép)

SCIC

a

HITS-Iterate(G)
ag < ho«— (1,1, ..., 1);
k<« 1
Repeat

T T )
L'h a, < L La,_|;
h, < LL"h,_;
a, < a/||a|; // normalization

hy < hy /|| kv // normalization

k—k+1;

La

until ||a, — a,,||; < g, and ||k, — k||, < &

return a, and A,
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K SOICT
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SCHOOL OF INFORMATION AND COMMUNICATION TECHNOLOGY

Thank you for
your attentions!

@ soict.hust.edu.vn/ ) fo.com/groups/soict




