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TOMTAT:

Bai nghién citu tdng quan vé thuit toidn x&p va mo ta tAm quan trong ciing nhu thuit toan ng

dung Pai s tuyén tinh - 12 mdt nhanh ctia Todn hoc trong thut todn sip x&p website. Tl d6, gitip

ngudi diing thdy dudc vai trd ctia Toan hoc trong cudc sdng, chay thuat todn ra sao d& nang cao

kha ning ting dung todn hoc trong vi€c ning cao thit hang website trong Google.

T khéa: todn hoc, x&p hang trang web, ting dung todn hoc.

1. Dit van dé

Ngay nay, trong thdi dai cong nghé sd, viéc
ting dung va st dung cdc k&t qua trén internet
déng vai trd rat quan trong trong nhiéu linh vuc.
Mot trong nhitng viéc v cung quan trong la tim
ki€m, st dung cdc k&t qua da biét, bing cach truy
van vao céc trang web c6 lién quan mat thiét t6i
ké&t qud tim ki€m. Todn hoc ¢6 vai trd to 16n trong
viéc sip x€p thit hang clia cdc website lién quan
ma ta truy cap téi.

Do vay, bai viét nghién cifu “@ng dung cla
Toén hoc trong x&p hang trang web”, cu thé 12 mot
nhdnh Pai s& tuyén tinh trong viéc x&p hang thit
hang trang web ctia google, tir d6 cho thdy dudgc
tAm quan trong clia viéc tng dung Pai s§ tuyén tinh
trong x&p hang thit hang trang web clia Google va
thuét todn chay clia né.

2. Téng quan vé thuit toan xép

Chung ta dang song trong thdi dai ma may tinh,
Internet c6 vai trd v cling quan trong va anh hudng
sau rong t6i hiu hét moi linh vuc clia cudc song clia
chiing ta chi thong qua mot cdi nhap chudt. Bt ké
mot thong tin ndo ching ta cAn tim ki€m, chi can
md cong cu tim ki€m yéu thich clia ban nhu google,

yahoo..., nhap tir khéa, ngay lap tic cong cu tim
ki€m sé& hién thi tt ca cc trang web c6 lién quan
cho viéc tim ki€m.

Van dé cin 1a tim hi€u d€ 1am th& nao cho mot
cong cu tim ki€m thuc sy hoat dong. Thoat nhin c6
vé hgp 1y khi tudng tugng cong cu tim ki€m 1am 1a
gitt mot chi muc clia tit ¢4 cdc trang web, khi ngudi
diing nhap mot truy van tim ki€m, cdng cu sé& duyét
qua chi muc clia né va d€m s6 1an xudt hién cda tir
khéa trong d6. Nhitng trang “chién thing” trong 1An
tim ki€m 13 nhitng trang c¢6 s6 1in xuAt hién cao
nhat clia “tir khéa” va trang d6 sé& dugc hién thi lai
cho nguti dung. Pay chinh 1a “bic tranh” md ta
viéc tim ki€m clia Internet vao dau nhitng nim 90,
khi cdc cong cu tim ki€m diu tién st dung hé thong
x&p hang dua trén vin ban d€ quyét dinh trang nao
phit hgp v6i mot truy van nhat dinh. Tuy nhién, c6
mot s& van dé nady sinh vdi cach ti€p cin nay. Vi
du, tim ki€m mot thudt ngit phS bién, ching han
nhu “internet”. Trang dau tién dugc hién thi bsi
mot trong nhitng cong cu tim ki€m diu tién dudc
vi€t bing ti€ng Trung Qudc, v6i s xuat hién lip di
ldap lai tir “internet” va khdong chira thong tin nao
khdc vé internet.
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Tinh hitu ich clia cong cu tim ki€m phu thudc
vao mic do lién quan clia tip hop két qud ma nd
mang lai. TAt nhién, c6 hang triéu trang web bao
gdm mdt tir hozic cum tir cu thé. Tuy nhién, mot s&
trang trong s& chiing s& phit hgp hon, phd bién hoic
c6 quyén hon nhitng trang khdc. Ngudi ding khong
c6 kha ning hodc kién nhin dé€ quét qua tat ca cic
trang c6 chifa cdc tir da truy van. Ngudi ta hy vong
cdc trang c6 lién quan sé dugc hién thi trong
khodng tir 20 - 30 trang diu tién do cong cu tim
ki€m tra vé.

Céc cong cu tim ki€m hién dai st dung céc
phuong phap x&p hang k&t qua d€ cung cip két
qua “tot nhat” tru6c tién. Phuong phdp nay phiic
tap hon so véi chi s6 x€p hang vin ban thuin tdy.
Mot trong nhitng thuat todn ndi ti€ng va cé dnh
hugng nhi't d€ tinh todn mic do lién quan cla cic
trang web 12 thuit todn x&p hang trang dugc st
dung bdi cong cu tim ki€m Google. N6 dugc phat
minh bdi Larry Page va Sergey Brin, khi ho con
dang 1a sinh vién tai Stanford va né da tr§ thanh
nhén hiéu ciia Google vao nam 1998. Y tudng ma
x&p hang trang dua ra 1a tAim quan trong ctia bat ky
trang web nio ciing c6 thé dugc danh gid bing
cach xem cdc trang lién két t6i. N&u ching ta tao
ra mot trang web i nao d6, ma chita dung cédc si€u
lién k&t t6i trang web, diéu ndy c6 nghia ching ta
xét j ciing 1a quan trong va né lién quan tdi chli dé
tim ki€m ctGa ching ta.
Né&u con c6 nhiéu trang

trang web, ta c6 thé lip lai viéc x€p hang mdi
trang web dua trén thit hang cla c4c trang lién két
ngudc (trd dén) t6i né.

3. TAm quan trong cta ng dung toan hoc
trong x&p hang trang web

Véi mdi truy vaAn ma ngudi diing truy cip vao dé
tim ki€m thong tin, né€u nhu khdng c6 cdch sip x&p
tht hang cac trang web lién quan tdi thong tin ta tim
ki€m, chiing ta khong thé tim thiy thong tin gid tri
nhat va ciing khong thé tim thi'y dudc nhitng gid tri
6t 16i ma ta quan tam. Nhd c6 thut todn sip x&p
thit hang trang web ctia Google, chiing ta cé thé
thAy va tim hi€u k§ ludng nhitng trang c6 thong tin
cin thi€t nhat, gin nhit vdi nhitng gi chiing ta mudn
tim hi€u. Vi vay, viéc x&p hang trang web 13 vo
cling quan trong trong thdi dai cong nghé s&.

4. Mo ta thuit toan thong qua tinh huéng
cu thé

Pé dat dugc muc dich nay, chiing ta hinh dung
mang web dudi dang mot biéu d6 c6 hudng, véi cic
nit dugc bidu thi bing cic trang web, cic canh
dugc biéu thi biing cac lién két giita c4c trang web.

Vi du: gid st chiing ta ¢c6 mdt mang Internets
nhd chi gdm 4 trang: www.pagel.com;
www.page2.com; www.page3.com;
www.paged.com, cdc trang nay tham chi€u 1an
nhau theo cdch dugc goi y bdi cdc hinh nhu mé ta
Hinh 1.

Hinh 1: 4 website gid dinh
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Mit khéc, néu trang web j
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Page Rank.
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In this page we learn how to compute

For background informations see:
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Page 4 is an elementary introduction to Markov chains.
For background in Inear algebra, see www.page3.com
For applications of Marcov chains, see www pagel.com ‘
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- In this page we give a elementary
introduction to linear algebra. For
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Ta c6 thé md td mdi lién quan céc trang web
trén cdc bic tranh trén bdi mot bi€u dd c6 huéng
v6i 4 niit, mdi nit dai dién cho 1 trang web. Khi
trang web i tham chi€u tdi trang web j, ta s& c6
mot canh c6 huéng tir i t6i j trong bi€u dd. Véi
muc dich tinh todn th& hang ctia cédc trang, chiing
ta s& bd qua moi lién k&t diéu hudng nhu nit quay
lai, nit ti€p theo, vi ta chi quan tdm dén cdc két
ndi gitta cdc trang web khdc nhau. Trén Hinh 1 ta
thdy, trang 1 lién k&t t6i tit cd cdc trang khdc, vi
vay niit 1 trong bi€u dd sé& c6 cdc canh c6 hudng
di d€n tat cd cédc nit khdc. Trang 3 chi c6 1 lién
két t6i trang 1, do d6 niit 3 sé& chi ¢ 1 canh ¢6
huéng di téi ndt 1. Sau khi phén tich tirng trang
web, chiing ta nhan dugc mdi lién két nhu Biéu
dd 1 mo ta.

Biéu dé 1: Méi lién quan cla 4 trang web

2

Trong Bi€u dd 1, mdi trang s& chuyén déu tim
quan trong ctia né sang mdi trang khdc ma né
lién k€t dén. Nit 1 ¢6 3 canh hudng ra ngoai, vi
viy s& truyén tim quan trong ctia né cho 3 nit
con lai. Nt 3 chi ¢6 1 canh huéng ra ngoai, vi
vay n6 sé& chuyén toan b tAm quan trong ctia né

Biéu dé 2: Panh sé Méi lién quan
cua 4 trang web

1

1
3

[
A | b
b | b

b -

cho niit 1. Téng quat, n€u mdt niit c¢6 k canh ra,
né sé chuyén tAm quan trong ctia né cho k nit ra
ma né lién k&t d€n. Ta s&€ md td mdt cdch dé
hiéu, thong qua viéc ddnh trong s& thé hién nhu
tai Bi€u do 2.

Ta ky hiéu A 13 ma trin chuyén ti€p cho so db
trén, khi dé:

Dudi géc nhin cia Todan hoc, ta sé di tim
vector page rank clia cdc mo ta trén bing mot s
phuong phdp sau day:

0 0 1 1/2

1/3 0 0 0
4 1/3 1/2 0 1/2

1/3 1/2 0 0

- Géc nhin trén quan diém Hé dong lyc:

Ta ludn gid st ring, tim quan trong ban diu
dugc phan b déu trén 4 nit, vi vy, mdi nit s&
c6 gid tri vé “tAm quan trong” 13 1/4. Xét vector v
= (1/4; 1/4; 1/4; 1/4) 1a vector biéu thi tAm quan
trong ctia viéc x&p hang ban diu. Mdi lién két
dé&n niit i sé 1am ting tAm quan trong clia 1 trang
web, vi vy & budc 1, ta sé cap nhat tim quan
trong clia tirng trang web bing cdch thém gid tri
hién tai clia “tAm quan trong” clia cdc lién két
dé&n. Viéc nay ddng nghia v6i phép nhan ma trin
v = Av; v, = A(Av) = A% v. Ta hoan toan c6 thé
ldp lai quy trinh cho t6i khi A% v = Ax*ly thi dirng
lai. Khi d6 Ak v dugc goi la vector page rank.

Biing sd db trén, ta ¢6 cdc phép nhin ma trin
sau day:

0.25 0.37 0.43
_[o2s) , [oo08) ., [0.12
v=1025 4" =033 4V= {027
0.15 0.20 0.16
0.35 0.39 0.39
0.14 0.11 0.13
3. _ 4, _ 5. _
AV=1029 AV =029 AV= {028
0.20 0.19 0.19
0.38 0.38 0.38
0.13 0.12 0.12
6p = 7y = 8, —
AV=102047V={029]" 4= {029
0.29 0.29 0.29
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Day cdc tinh todn trén s€ dirng tai A’v, vector
d6 dudc goi la vector page rank:

v¥=(0.38;0.12; 0.29; 0.29).

- B€ tinh vector page rank, ta c6 thé diing mot
cong cu khdc clia todn hoc, d6 1a dung Pai s6
tuyén tinh. Ta s& minh hoa cdch tinh vector page
rank trén, cu thé nhu sau:

+ Ky hiéu xy, X5, X3, X4 12 tAm quan trong cla
3 trang cin quan tim, vdi sd dd trong Hinh 1, ta
c6 hé phuong trinh tuy€n tinh sau day:

X, = 1 x3 + 0.5x,
1/3%;
x3=1/3x; +1/2x, +1/2x,

- 1/3x; +1/2x,

=
N)
Il

o
'S
|

N€u viét dudi dang ma tran, bai todn trén
trd thanh tim vector X = (X;, X5, X3, X4) sao cho
Ax = x. Piéu d6 c6 nghia 1a tim vector riéng ing
véi gid tri riéng 12 1 cia ma trin A. Bing ki€n
thitc ctia mon dai s6 tuy€n tinh, ta c¢6 thé dé dang
tinh todn dugc vector riéng d6 c6 gid tri la:

V*=1/31(12;4;9; 6) = (0.38; 0.12; -.29; 0.29)

Vector v* d6 dugc goi la page rank vector ctia
vi du trong sd dd cia Biéu dd 2.

+ Ngoai ra, ching ta c6 thé tim cdch x&€p hang
trang web theo quan di€m clia xdc suat:

TAm quan trong ctia mdi trang web dugc do
bing mic &6 phd bién clia n6 - c6 bao nhiéu trang
web lién k&t d&€n nd, nén ta c6 thé xem tim quan
trong cla trang i 12 xdc sudt ma mot ngudi luét web
ngiu nhién trén internet m§ trinh duyét t6i bat ky
trang nao va bit diu theo doi c4c siéu lién két, truy
cip trang i. Ta c6 thé dién gidi cdc trong s6 ma ta
gan cho cdc canh cda biu d6 theo cich clia xic
suat. Néu mot ngudi lu6t ngau nhién va hién dang
xem trang 2, ¢6 xdc suat 1a 0.5 s& truy cip trang 3
va 0.5 sé truy cap trang 4. Ta c¢6 thé 1ap md hinh
qud trinh nhu mdt bude di ngiu nhién trén dd thi.
M&i trang c6 xdc sudt 0.25 dudc chon lam diém bit
dau. Vivay, phan bd xdc sudt ban dau 1a vector v =
(0.25; 0.25; 0.25; 0.25). Xéc suit trang ma ta sé&
truy cdp & budc thtr 2 1a Av, budc 3 1a A%x,... Day
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vector nay s& hoi tu t6i 1 vector duy nhat v*, v*
dugc goi 1a page rank vector. Thanh phan thit i clia
v¥ 12 x4c sudt d€ tai mdi thdi di€ém, mot ngudi lu6t
web ngiu nhién cé thé truy cip vao trang i. Cic
tinh todn giéng hét tinh todn trong viéc tim page
rank vector khi ding quan di€ém hé dong luc. Tuy
nhién, phép gdn gid tri ta c6 thay d6i mot chiit. Ta
s& minh hoa cong viéc mot cdch tudng minh, bing
chinh vi du mo ta so d6 trong Biéu db 2.

Vector x&p hang trang v* ma ching ta tinh
todn & cdc phin trén, cho ta thiy trang 1 1 trang
c6 lién quan nhi't (cé thit hang cao nhat clia truy
van). Piéu nay c¢6 vé hoi la vi trang 1 ¢6 2 lién
ké&t ngudce, trong khi trang 3 ¢6 3 lién k&t ngudc.
Nhin vao sd dd ta thdy nit 3 chi c6 1 canh di ra
niit 1 nén né chuyén toan b tim quan trong sang
nidt 1. Tuong ty, khi mdt ngudi ludt web chi theo
ddi cdc siéu lién két truy cdp trang 3, khi dé
ngudi dung chi c6 thé s& truy cip trang 1. Luu y
ring thit hang clia mdi trang khong chi don gidn
12 téng trong s& ciia cdc canh di vao nit. Theo
cdm nhan § budc thd 1, mot nit nhan duge nhiéu
phi€u bau quan trong tir c4c niit 1dn cin tryc ti€p
cua nd, & bude 2 lai tir cdc nit 1An cin cda lan
can,.. Vi vay, viéc thay d6i bi€u d6 web c6 thé
din téi nhitng vin dé khd y nghia.

V6i nhitng dién gidi vé€ ng dung cla todn hoc
trong x&p hang trang web qua ng dung clia mot
linh vuc Todn hoc v cling quan trong - Dai s6
tuyén tinh - thong qua mot s6 vi du tudng minh,
gitip chiing ta phdn nao hi€u dugc Todn hoc c6
vai tro v cling quan trong trong moi linh vyc cia
ddi séng con ngudi, dic biét 1a trong ky nguyén
clia mdy tinh, thoi dai cong nghé 4.0.

5.Ké&tluan

Bai vi€t cho chiing ta thd'y Todn hoc ¢6 vai trd
to 16n trong cudc sdng clia ching ta. Pic biét cho
chiing ta hi€u dudc tudng minh trong mot trudng
hdp cu thé, cdch thitc Todn hoc duge tng dung
trong x&p hang trang web né thé hién nhu th&
ndo. Piéu d6 c6 vai trd rat tich cuc trong viéc tao
hing khdi cho ngudi tré yéu thich linh vyc khoa
hoc tu nhién hon nira |
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ABSTRACT:

This paper provides an overview of the sorting algorithm and describes its importance as well
as the application of linear algebra in website sorting algorithms. This paper is expected to help
users understand the role of mathematics in life and how to better use mathematics in sorting
algorithms to improve website rankings on Google.
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