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VE GIAI THUAT SO SANH HAI TU TRONG
THUAT TOAN TRUY NGUYEN PONG NHAT

PHUONG MINH NAM(), LE TIEN VUONG(2)

Abstract. The problems for automatical indentification algorithm in databases with
Latinized names has discussed overview in [2], [3], this paper is issuing detail algorithms
that compares words of Latinized name following occurrences probability.

Trong cic hé théng thong tin khong diy du, viéc tim kiém, dong nhat mot
déi twong dua trén mot sé dic trung nao dé ludn 12 mot van dé dwoc nhiéu nha
nghién cru quan tim va cé nhiéu huéng gidi quyét khdc nhau. Cic phin mém
co s& dir liéu (CSDL) thuong ph&m nhu SQL Server, Oracle, Sysbase... déu cai
dit céc todn tir tim kiém théng minh nhw LIKE, MATCH, SOUND... M6t trong
céc cach ti€p cin duwoc tip trung nghién ciru 13 sir dung ly thuyét tip mo d€ biu
dién va tim kiém thong tin kha thanh cong.

Trong [3] 44 dua ra mdt cach ti€p cén tim ki€m mo& dya trén co sé Iy thuyét
théng ké chon miu va 14p ma tran sai sét (ma tran dé do cla sai léch). Viéc dong
nhét hai d8i twong bat ky trong mét CSDL c6 thé phdi st dung téi mét s6 thude
tinh ndo d6. Khéng lam mit tinh tong quat, & day chi dwa ra cich thic dong
nh&t dya trén viéc so sanh hai xau ki tu bi€u dién ho va tén cda ddi twong.

1. PAT BAI TOAN

Gid st rang thudc tinh ho va tén c6 dé dai trung binh khéng qué 24 ki tur.

X, Y la hai gid tri cda thudc tinh nay véi X = (X1 X,..X,) vaY = (Y1Y2...Y,,),
trong d6 X, Y;, ¢, 7 < 24 1a ki hiéu cho tirng ki ty thuéc xdu X va Y. Goip(X, Y)
13 ham dd do gitra hai xau X va Y'; 6 1a mét s6 cho trwdc. Khidé néu p(X,Y) < 6
néi rang X va Y la cing mét 16p theo ngudong 6.

Van dé can gidi quyét 1a :

- Xéc dinh nguong d6 do 6.

- X4c dinh thuit toan chdp nhin dwogc dé€ so sanh hai sau (hai gia tri ho va
tén ) theo ngudmng dé do da cho.

Trong bai nay chiing t6i quan sit va gidi quyét trong truomng hop cédc gia tri
thuoc tinh ho va tén thudc ho La tinh hodc da phién am ra La tinh.
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2. MA TRAN SAI SOT VA PHAN LOP KY TU

Trong [3], [4] d4 trinh bay mét thuit toan dé truy nguyén doéng nhdt tén ho,
goi 13 thudt todn truy nguyén codfonetics (truy nguyén theo ma phéat 4m). Thuat
todn niy con khd nhiéu khiém khuyét khi st dung & Viét Nam. D€ khic phuc
nhirng han ché cda thuit todn, da tién hanh cdc quan st phin tich trén khodng
25 ngan cip maiu tén ho, da 13p dwgc ma tran dé do sai sét (goi tat 1a ma trén
sai s6t) bi€u thi tin sudt sai léch gitra cac ki tu trong bang chir cdi 4 — Z.

Cé thé liét ké moét s6 nguyén nhan chinh dan dén sai léch gitra cdc ki tu da
néu nhu sau:

- Viét tén ho theo phét am.

- Ngén ngir khic nhau din dén cich viét khic nhau.

- Yéu t6 tam Iy, khi mét mdi thudng viét 14n dic biét & cudi tir.

- G nhim trén ban phim.

- Sai s6 trén duwdng truyén.

Goi P(X;, X;),1<1,5 <26 la do do sai s6t cda ki tu & vi tri thi ¢ sang ki
tir & vi tri th& 5 trong bdng chir cdi Latin tir A dén Z, P(X;, X;) chinh la mét
phan t& trong ma tran dd do sai sét. X4c dinh ham R(X;, X;) nhu sau:

P(Xi, Xj) + P(XJ" Xi)
2

R(X;, X; =1- (2.1)

Ham K(X;, X;) do d6 “gan” gitra X; vd X; xac dinh nhu sau:

1 1
K(X:, X;) = _ = 22
(X:, X5) 1+ a*R(X;, X;)? 1+a<1_ P(X.',XJ~)+P(XJ‘»X£))2 (2.2)
2

Y 1
O'dayazig.

Trong [3] da st dung thuit todn phén loai tw déng véi cdc cong thic (2.1),
(2.2) d€ phan loai bang chir c4i trong ving tén ho thanh cidc nhém, méi ki tu
trong nhém c6 d6 sai léch trung binh sang céc kf tu ciing nhém la lén nhit so véi
céc ki ty cda nhém khic.

Thuc té ki€m dinh, phan bang chir c4di A — Z thanh 8 nhém véi cic dai dién
sau day 1a t8i wu:

Nhém1la A Nhém 5la V
Nhém 2 la M Nhém 6 la I
Nhém 3 la N Nhém 7 la Z

Nhém 4 la W - Nhém 8 la B
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Cdc nhém ndi trén dugc st dung dé tao codfonetics cho cdc tir trong thuéce
tinh tén ho.

Sai s6t theo vi trf va viéc chon ngudng

Céc ki tu & tirng vi tri khdc nhau trong tir, tin sudt sai sét cing khac nhau.
Théng ké trén 2 ngan cdp tén cé sai sét, 14p bang tin suidt sai sét theo vi tri; &
céc vi trf 1 - 3, d6 sai léch dao déng & khodng 5,1%, sai nhiéu nhat & céc vi tri
thr 5 va 6 sai léch té1 55%.

3. XAC PINH NGUONG PO PO

X duoc coi la trung véi Y néu:

- 3 ki tu ddu (cda X va Y) sai khidc nhau khong qué 1 ki tu (3.1)

- Sau ki tu thir 3, sai khdc nhau khong virgt qud 2 trong méi 5 ki twr  (3.2)

Ki hiéu s; 13 tdng s6 3 ki tu (dau khéc tring), 6; 13 s6 ki tu sai s6t trong 3 ki
tur ddu, s, 1a tong s6 ki tu sau ki tu thi 3 (khéac trdng), 8, 1a s6 ki tu sai trong
s6 xac ki twr thir 3. Khi d6 c6 thé viét:

n

3
=) p(X:,Yi), &=) p(X:Y)
=1

i=4
va do dé

n

p(X,Y) =) p(Xi, Vo) + ) p(Xi, Yi) =61+ 6, -
: i=1 i=4
o oA N A\ \ ~ 1 N 2
Hién nhién rang tir 3.1 va 3.2 suyra X =Y neéu 6; < 581 va 6, < gsz.
Vin dé con lai 13 tim gidi thuit so sdnh hai tir X va Y
4. THUAT TOAN
Goi tam gidc ldn cdn cia ki tu bat ky trong hai tir

XZ{X1X2X3Xn}, Y={Y1Y2Y3Ym}, n,m§24

1a kf tw cia tw ndy, dwoc zem zét vdi 3 ki ty trudc mdt, cung vda sau mot ki tw
cua ki tu trong t kia.
Vi du, tam gide ldn cdn cda X; 1a (Yi—1, Yz, Yit1).
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Quy t3c so sdnh hai tir dwoce xac 14p nhu sau:

Tién hanh so sdnh tirng ki tu gitra hai tir.

- Ki tu thudc tir ndy, so sdnh véi ki tu & tir kia trong pham vi tam gidc lin
cdn, goi 13 gidi thudt so sdnh chéo nhau, truéc hét 1 so sanh ki tu & vi tri thing
hang.

- Trudng hep céc tir do dai khac nhau thi so sdnh ldn cdn bt diu tir vi tri
dubi céc tir nguoc trd lai ddu tir, goi 1a gidi thudt so sdnh gidt lui.

Goi e; 1a s ki tu sai trong 3 ki ty dau, s; 13 tong s6 s6 ki ty (khac tring)
trong 3 ki tu dau, ey 13 s6 ki tu tir ki tu thi 4, s, 12 tong s6 s6 ki tu (khac tring)
tir ki tu thir 4.

Néu X =Y thi c6 c4c bi€u dién sau:

" 1 s P
- Véi 3 ki ty dau 6; < 581, khidé e; <1néus; =3
e; =0 néu s; <2 (4.1)
2 p
- Cac ki tu sau 6; < —5—32, khidé e3 <1néu3d3 <sy<4
e2<2néub5<sy<7 (4.2)
(truong hop tham khdo: e; <1 néue; =0va0 < s; < 2)

Thuat todn so sanh hai tir nhw sau:

Truomg hop 1: X thudc tron trong Y (X C Y)

Khéng gidm tong quét coi nhur X trung véi Y & doan dau, tir trdi sang sang
phai.

e1+ez = (m—n) va st dung quy tic (4.1) va (4.2) d€ quyét dinh xem X =Y
hay khong?

Truong hop thir hai: X va Y bat ky
e Néu n = m (hai tir c6 do bang nhau), thyc hién gidi thudt tim cdp chéo
nhau.
o Néu n # m (hai tir c6 d6 dai bdng nhau), thuc hién gidi thudt so sdnh
giat lui. ’

GIAI THUAT tim cdp chéo nhau

3
Buéc 1. Ba ki tu dau tinh ) p(X7, Y7)
1=1
So tuong ung X; vor Y;,
néu X; # Y, tdnge; 1én 1 (e =e; +1),tdngslén 1l (1 =7+ 1)
Véi mbi 7, ki€m tra e;
Néu e; > 2 thi hai tir khdc nhau, két thic so sdnh
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. A AR z
Néu 7 > 3, chuyén téi budc 2

Buéc 2. Céc ki tu sau ki tu thé 3, tinh i p(Xz, Y7)
i=4
Thuc hién gidi thudt tim cdp ki tu chéo nhau
Buéc 3. So sanh tung ki tu X; v6i Y;
Néu X =Y, tdng¢1én 1 (« = ¢+ 1), 18p lai buéc 3
Nguoc lai (X; # Y;), tdng ez 1én 1 (e2 = ez + 1) chuyén téi bude 4
Buéc 4. Sosanh X;; viY;
Néu X1 =Y;, ¢6 nia duong chéo trén (X;11,Y;)
Ghi nhan vi tri Y;
So sanh X; véi Y,
Néu X; = Yi41, ¢ néa dwong chéo dvdi (X;, Yiy1)
Ghi nhén vi tr{ X;
Ghi nhén cé cdp chéo cip, khéng tinh sai (e; = e; — 1)
Ting ¢ 1én 2 (¢ = ¢ + 2)
Ldp lar bude 8
Néu X; # Yi+1, X; 13 ki tu thira (chén), coi nhu sai
Téngilénl (1 =1+1)
Ldp lai buoce 3
Néu X; ) # Y;, so sanh X; véi Yiy
Néu X; =Y;41, ¢6 nia dudng chéo trén (X;, Yiiq)
Y; 14 ki tu thira (chén)
Ghi nhéan vi tri X;
Téngilénl (1 =1+1)
Ldp lai budce 2
Néu X; # Y;y1, c6 hai cdp déu sai 1a (Xi, i) va (Xit1, Yig1)
tdng ey 1én 2 (e2 = e3 + 2)
tdng ¢ 1én 2 (¢ = ¢ + 2)
Ldp lar budc 8
Trong qud trinh tinh todn, ey luon dwoc kiém tra véi nguong, néu vuot qud
nguéng ¢ bat cit budc ndo, déu diung, nguoe lai, két hop véi e; dé quyét
dinh zem X =Y hay khong.

GIAI THUAT so sdnh giat lui

Néun # m (hai t d6 dai khong bdng nhau), ta chi zét cdc tr hon kém nhau
khong veot qud 2 ki tu.
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Khéng mé4t tinh tong quat, gid st m = n — 1, tirc 13 X dai hon Y mét ki tu
(chinh 1a X,,).

3
Buéc 1. Ba ki tu dau, tinh ) p(X;, Y3)
i=1
So twong wng X; véi Y; nhu budc 1 thudt toan tim cdp chéo

Buéc 2. Céc ki by sau ki tw the 3, tinh 3° p(X;, Yi)
i=4

Thuc hién gid: thudt todn so sdnh “gigt lui”,

So sdnh X,, vé61 Y,

Néu X,, = Y,, thi X,, khog phdi 14 ki tu thira
B4 cdp ki tu (X,, V), thay Y, bdng ddu *
Quay lai truong hop so sadnh 2 chudi bing nhau
(X5 X5 wos X)) YOL (Vs Yoty 00 Yo )5 VO ¥y = %

Néu X, # Y,, thi X,, 1a ki tu thira, bd X, gdn e; = 1
Quay lai tredng hop so sanh 2 chudi bing nhau
(X1, Xa2,... X;n) v6i (Y1,Y2,... V)

5. DANH GIA THUAT TOAN

¢ Khdc phuc vé co ban céc han ché cda thuit todn No. 1 trong [3], nhit
la da tao codfonetics dd min, phan 4nh ddng thuc t&€ quy ludt sao sét
ngiu nhién; mit khac t4n dung cdc trudng hop khoéng did théng tin
nhung van tim kiém dé gitp viéc xdc minh dwgc thuc hién trén céc
tadp han ché vé sé luong.

e Tdc d6 tim kiém rit nhanh d8i v&i treong hop tén ho ¢é6 do dai bing
nhau.

e Da dong nhit hang triéu tredng hop, d6 chinh xéc cao.

e Tap hop dugc hang chuc ngan trwong hop tén ho, ndm sinh cb sai sét
va v&i 50 lrong mau dong nhit ndy, ma tran sai sét khéng ngirng dugc
hoan chinh va thuét toan lién tuc dwoc bd sung (tu hoc).

e Thuit toan trén dwoc tri€n khai cai dit trong hé thdng théng tin Bo
N6i vu dat hiéu qud t8t. Hodn toan cé gid tri tng dung trong céac hé
théng thong tin twong tu.
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