
T~p chi Tinn9c va Dieu khi€n h9C, T.18, S.l (2002), 35-43

lING Dl;JNG KHOANG CACH HAUSDORFF TRONG PHAN TIcH
TRANG TAl LIEU

LUO"NG CHI MAl, DO NANG TOA.N

Abstract. This paper dealts with a method for using Hausdorff distance to analyse the page layout based on
bottom-up approach through Qo relation. Firstly, objects were isolated by out-contours. Then, the objects
have the size smaller than a given tolerance would grouped by nearest Hausdorff distance to create a region.
The other, which has smaller size, would be analysed as a document image.

T6m t~t. Bid bao nay de c~p dgn ph an tich trang van bdn h5n hop thanh cac than h phan theo tigp c~n
dU'lyilen nher vi~c su' dung khodng each Hausdorff giira cac d5i tirong <inh thOng qua quan h~ Qo. Ban dau
cac di)i tircng <inh dU'qc tach bd'i chu tuyen ngoai, Sau do, cac d5i ttro'ng co kich thuxrc hlnh chir nh~t ph d
nho hon m9t ngircng nao do se du'o'c nhom voi nhau theo Ian c~n gan nha:t du-a vao vi~c su' dung khodng
each Hausdorff thOng qua quan h~ Qa M tao ra cac khfii, con cac d5i urong <inh con I,!-i se dU'qc tigp tuc
phan tieh nhir 111.d5i vo'i m9t trang van bdn kich thiro'c nho ho:n.

1. GIOl THI~U

M9t trong nhirng nhiem vu CO' bin cua nhan dang cac trang van bin noi chung va cac trang van
ban c6lh cac doi ttrong khac nhir anh, SO' do, bie'u do v:v . [hlnh 1) la phai tach dtro'c chiing.

Trong bai bao nay chung toi dE;e~p de'n each phan tich van bin theo tie'p e~n dtnri len [4,5]
nho'vi~c stl:dung khoang each Hausdorff gifra cac doi tirong inh [1]. Ban d'au cac doi ttro'ng inh se
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2.1. Mc?t so khai ni~m cd ban

Anh va ai~m anh,
Anh la mot mang so thuc 2 chieu (aij), kich thiro'c (m X n), trong d6 mc3iphan ttr ail' i = 1, ... , m,

j = 1, ... , n bie'u thi mire xarn ciia anh tai vi tri i, j turrng irng.
Mot anh dtro c goi la nhi phfin neu cac gia tri aij ciia n6 chi nhan gia tr~ 0 ho~e 1.
Mi?t hh bat ky e6 the' dira v'e dang nhi phan bhg phep dt ngufrng. Ta kf hieu J la t%p cac

die'm 1 (die'm vimg] va J la t%p cac die'm 0 (die'm n'en).

Cec ai~ m 4- va 8-1ang gi"eng

Gii SU' (i, j) la m9t die'm anh, cac die'm 4-lang gieng la cac die'm true tiep ben tren, duxri, trai,
phai cii a die'm (i,j):
N4 = {(i - 1,j), (i + 1,j), (i,j -1), (i,j + 1)},
va nhirng die'm 8-lang gieng gam:

Ns = N4u
{i -l,j -1), (i - 1,j + 1), (i + 1,)' -1), (i + 1,j + 1)}.

Vi du trong hmh 2 cac die'm 0, 2, 4, 6 la cac 4-lang
gi'eng cua die'm P, con cac die'm 0, 1, 2, 3, 4, 5, 6, 7 111.
cac 8-lang gi'eng cii a P. Hinh 2. Matran 8-lang gieng cti a P

Doi iuo ng anh
Hai die'm PI, P2 E E, E ~ J ho~e J diro'c goi 111.8-lien thong (hay 4-lien thong) trong E neu

tan tai t~p cac die'm diro'c goi 13 "duong din (io,)o) ... (in,jn) sao eho (iQ,)o) = PI, (in,jn) = P2,

(ir')~) E E va (ir,jr) la 8-lang gi'eng (hay 4-lang gieng) cua (ir-l,jr-d vOi r = 1,2, ... ,no
Quan h~ uk-lien thOng trong E", k = 4, 8, la m9t quan h~ phan X'iL, doi xirng va b~e can Mi

v~y la m(lt quan h~ tirong dtro'ng. ve sau ta se goi mc3i krp tirong dtro'ng cii a n6 la mi?t doi tu-ong
hh.

3 2 1

4 P 0

5 6 7
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diro'c tach bo-i ehu tuyen ngoai [2,3,4]' cac dO'i tirong e6 kich thuoc hinh chir nh~t phu nho ho'n m(lt
ngufrng nao d6 se diro'c nh6m lai voi nhau theo Ian e~n gan nHt dira vao vi~e str dung khoang each
Hausdorff de' tao ra cac khdi, con cac doi tuxrng hh con lai se dircc tiep tuc phan tich nlur la doi
vOi m(lt trang van bin.

N(li dung cii a bai bao ducc the' hien qua cac phan tiep theo nlnr sau:
Pharr 2 dtra ra cac khai niern va chtrng minh m9t sO' tinh chat lien quan den ehu tuyen. Phan

3 trlnh bay nhirng tinh eHt CO' ban cti a khOng gian Hausdorff vo'i khoang each Hausdorff va khoang
each Hausdorff giira cac dO'i tu'o'ng anh. Phan 4 trlnh bay ki thuat phan tich trang van ban theo tiep
e~n diro'i len nho' sU' dung khoang each Hausdorff giira cac doi ttrong anh. Cudi cling la nhirng ket
luan v'e irng dung khoang each Hausdorff trong phan trang ti!.i li~u.

2. CHU TUYEN CUA MQT DOl TU'Q'NG ANH

2.2. Chu tuyen cda mc?t doi ttro'ng anh

Dinh nghia 2.1. [Chu tuyen]
Chu tuyen cu a m(lt doi ttro'ng anh la day

cac die'm cii a doi tirong anh PI,'" Pi,>. ,Pn

sao eho Pi va Pi+l la cac 8-lang gi'eng cu a
nhau (i = 1, ... , n - 1) va PI la 8-lang gi'eng
cua Pn, Vi 3Q khOng thuoc doi tiro'ng anh va
Q la 4-lang gieng cua Pi. Ki hi~u (PIP2 •.• Pn).

T5ng cac khoang each giira hai die'm ke Hinh S. Vi du ve ehu tuyen cua m(lt dO'i tuong anh
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tiep nhau ciia chu tuyen la d9 dai ciia chu tuyen va huang PiPi+1 la huang chin (l~) neu Pi+1 la
digm 8-lang gieng chin (l~) cua Pi. Kf hi~u d9 dai cua chu tuyen G la LenG. Hinh 3 bie'u di~n chu
tuyen ciia anh, P la die'm kho-i dau chu tuyen.

Dinh nghia 2.2. [Chu tuyen doi ngh]
Hai chu tuyen G = (Pll2 Pi ... Pn) va GJ.. = (QIQ2 ... Qj ... Qm) diro'c goi la doi ngh cua

nhau neu va chi neu Vi (i = 1, ,n - 1) 3j (j = 1, ... ,m), 3k (k = 1, ... ,m) sao cho:
1. Pi va Qj la 4-lang gi'eng cua nhau.
2. PHI va Qk la 4-lang gieng cii a nhau.
3. Qj va Qk la 8-lang gieng cii a nhau.
4. Cac di~m Pi la vung thi Qj, Qk la nen va ngtro'c lai.

Djnh nghia 2.3. [Chu tuyen ngoai]
Chu tuydn G dtro'c goi la chu tuyen ngoai [hlnh 4a) neu va chi neu d9 dai cua chu tuyen G nho

hen d9 dai chu tuyen doi ngh GJ.. cii a no.

Dinh nghia 2.4. [Chu tuyen trong]
Chu tuyen G dtro'c goi la chu tuyen trong [hlnh 4b) neu va chi neu d9 dai chu tuyen G Ian hon

d9 dai chu tuyeri doi ng~u GJ.. cii a no.

Chu tuyen C
"''' "' '-" ,"" ...•" Chu tuyen Cl.....~
••••••••

~....
~

Chu tuyen Cl.

a) Chu tuyen ngoai b) Chu tuyen trong

. Hinh 4. Chu tuyen trong, chu tuyen ngoai

Djnh ly 2.1. Gid s'l1: E ~ J ta mi}t ilOi tuC(ng dnh va G la chu tuyen ngoai ciia E. Khi aa G la duy
nhctt.

ChUng minh. Ta kf hieu in(Q, G) de' chi die'm Q n~m trong chu tuyen G, va out(Q, G) de' chi die'm
Q n~m ngoai chu tuyen G. "Ix E E, ta chimg minh in(x, GE). Th~t v~y, gi<i s11-out(x, GEl, vi x E E
nen ton t,!-i m9t day Xi E E (i = 1, ... ,m) sao cho Xi, Xi+ I la cac 8-lang gieng cti a nhau, Xm la
8-giang gieng cua X va in(xI' GE). VI X n~m ngoai GE nen 3k sao cho out(Xi, GE) (Vi> k), khi do
ho~c Xi E GE, ho~c in(xi, GE). Vi GE la chu tuyen ngoai cii a E goi GEN la chu tuyen lang gieng
tirong rrng cua GE, GE n~m trong GEN nen trong d. hai trirong hop ta co in(xi, GEN). M~t kh ac,
out(Xi+l, GE) nen out(Xi+l, GEN)'

Do do theo dieu ki~n Jordanve die'm trong thl XiXi+1 se clit GE tai mc$t so l~ Ian (~ 1). Nhir
v~y giira Xi va Xi+1 se co m9t so die'm (~ 1) xen giira, nhirng Xi va XHI la 2 die'm lang gi'eng cua
nhau di'eu do dh den mau thuh. V~y in(x,GE).

Gii s11-ton tai chu tuyen Gk cling la chu tuyen ngoai cua E ta di chirng minh GE == Gk. Th~t
v~y, gi<l.s,r ton tai X E Gk m a X f/:: GE, VI Gk ~ E ma GE la chu tuyen ngoai nen theo chimg ~~nh
tren ta co in(x, GE) t ir do suy ra in(x, GE) ("Ix E Gk)' tirong tv' ta cling co in(x, Gk )(Vx E GEl, di'eu
do d~n den mau thuh.

V~y GE la duy nhat.
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3. KHOANG CACH HAUSDORFF GIUA cAc DOl TUQ'NG ANH

3.1. Khoang each Hausdorff'

Djuh nghia 3.1. [Khoing each tit m9t diim den m9t t~p]
(X, d) HI. khOng gian metric daydli, ki hi~u H(X) la t~p cac t~p con compact ciia X. G9i x E X

va B E H(X), khi d6 khoang each tu: diim x t61. t~p B dircc dinh nghia la: d(x, B) = min{d(x, y) :
y E B}.

D!nh nghia 3.2. [Khoing each giira 2 t~p ho'p]
(X, d) la khOng gian metric day du, A, BE H(X), khi d6 khoang each tit t~p A t&i t~p B dircc

dinh nghia boi: d(A,B) = max{d(x,B) : x E A}.

D!nh nghia 3.3. [Khoang each Hausdorff]
(X, d) la khOng gian metric day duo Khoang each Hausdorff giira cac diim A, B E H(X) diroc

xac dinh nhtr sau: h(A, B) = max{d(A, B), d(B, A)}.

Dlnh ly 3.1. h [a metric tren H(X).

Chung minh.
(i) h(A, B) = max{d(A, B), d(B, A)} = max{d(B, A), d(A, B)} = h(B, A).

(ii) Ai- B E H(X) ~ c6 thi tlm diroc a E A, a rf. B : d(a, B) > 0 ~ h(A, B) ~ d(a, B) > O.

(iii) h(A, A) = max{d(A, A), d(A, A)} = d(A, A) = max{d(a, A) : a E A} = O.
(iv) Va E A ta c6 d(a, B) = min{d(a, b) : s e B} ~ min{d(a, c) + d(e, b) : t e B} Ve E C

~ .d(a, B) ~ d(a, C) + min{d(e, b) : s « B} Vx E C
~ d(a, B) ~ d(a, C) + max{min{d(e, b) : bE B} : e E C}
~ d(a, B) ~ d(a, C) + d(C, B).

Do d6 d(A, B) = max{d(a, B) : a E A} ~ d(a, C) + d(C, B) ~ d(A, C) + d(C, B).
Thong tv" c6 d(B, A) < d(B, C) + d(C, A)

h(A, B) = max{d(A, B), d(B, A)}
~ max{d(A, C) + d(C, B), d(B, C) + d(C, A)}
~ max{d(A, C), d(C, A)} + max{d(C, B), d(B.C)}
~ h(A, C) + h(C, B). o

3.2. Khoang each Hausdorff' giira cac doi trro'ng anh

M5i doi tircng inh trong t~p hh la t~p k-lien thOng va la t~p hiru han diim nen n6 chinh liL
t~p compact trong khOng gian cac diim hh. Do v~y ta c6 thi ap dung khoang each Hausdorff d€
tinh khoang each gifra cac doi nrong anh.

Vi~c tinh khoang each Hausdorff giira cac doi tucng hh la plnrc tap va ton kern do cac doi
ttro'ng nay c6 thi clnra nhieu diim khac nhau. Dinh ly sau giup ta giam bat vi~c tinh toano

B5 de 3.1. Cid sti E ~ J [a mqt aoi iu o nq dnh va C [a ehu tuyen ngoai ciia E, Mo [a mqt aie"m
nfim ngoai C (Mo ~ E). Khi a6 khodng each tV: Mo aen 1 aitm dnh etla E agt c1fc tri tgi C.

ChUng minh. G9!. die'm dat circ tri la P, c'an phai chirng minh P E C. Th~t v~y, neu P ~ C thl do
C la chu tuyen ngoai nen P la diim trong cii a C. Ta xet cac trtrong hop:

+ P la die'm cue tie'u
Vi P la diim trong cua C nen P Mo se cll.t·C t.ai m9t so Ie die'm. Gilt suoN la m9t trong nhimg

giao die'm khi d6 ro rang ta c6:
d(Mo, P) = d(Mo, N) + d(N, Pl.
Vi Pi- N nen d(Mo, N) < d(Mo, Pl·
Do d6 P khong phai la diim ClJ.·C tiiu. (*)
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+ P Ii die'm circ dai
Vi P Ii die'm trong nen phan mra dirong thltng MoP keo dai ve phia P se cltt C tai m9t so I~

digm. Gia stl' N Ii m9t trong nhfrng giao die'm khi d6 ro rang ta c6:
d(Mo, N) = d(Mo, P) + d(P, N),
Vi P f:. N nen d(Mo,N) > d(Mo, P).
Do d6 P khc3ng phai la die'm ClJ.'C dai.

Tir (*) va (**) suy ra P khc3ng phai la die'm cu-e tri, dieu nay trai v&i gia thidt,
d1f<!c chirng minh.

(** )
Do d6 b5 de

o
Dinh ly 3.2. Gid sJ: U, V ~ J la cdc iloi tuq-ng dnh va Cu la chu tuyen ngoai ctla U, Cv la chu
tuyen ngoai cd« V. Khi aD h(U, V) = h( cu, Cv).

CMng minh. "Ix E U, theo dinh nghia ta c6 d(x, V) = min{d(x, y) : y E V}. Vi U, V la 2 doi tiro'ng
oinhkhac nhau nen x n~m ngoai C1 theo B5 de 3.2 ta c6:

d(x, V) = min{d(x, y) : y E Y} = min{d(x, y) : y E Cv} = d(x, Cv).

Do d6
d(U, V) = max{d(x, V) : x E U} = max{d(x,Cv : x E U} = d(U,Cv. (1)

M~t khac, Vy E Cv, theo dinh nghia ta c6 d(U, y) = min{d(x, y) : x E U}, y n~m ngoai C nen
theo B5 de 3.2 ta c6:

d(U, y) = min{d(x, y) : x E U} = min{d(x, y) : x E C} = d(C, y).

Do d6
d(U, Cv) = max{d(U, y) : y E Cv} = max{d(C, y) : y E Cv} = d(C, Cv). (2)

Tlr (1) va (2) suy ra d(U, V) = d(C, Cv).
V~y:

h(U, V) = d(U, V) v d(V, U) = d(C, Cv) v d(Cv, C) = h(C, Cv). 0

4. trxc DVNG KHOANG CACH HAUSDORFF TRONG PHAN TicH
TRANG TAl L:r$U

4.1. Quan h~ Qo

Djnh nghia 4.1. [Lien ket Qo]
Cho triro'c ngufrng e, hai doi tircng cinh U, V ~ J ho~c J diro'c goi la lien kgt theo e va kf hieu

Qo(U,V) neu ton tai day cac doi tiro'ng anh XI,X2, ... ,Xn saD cho:
(i) U == Xl,
(ii) V == Xn,

(iii) h(Xi, Xi+l) < e Vi, 1::; i ::; n - 1.

M~nh de 4.1. Quan h4 lien ktt Qo la mqt quan h4 tUO'ng auO'ng

ChUng minh.

(i) Phan xa: U ~ J hoac J ta c6 h(U, U) = 0 < e.
(ii) Doi xjrng: Gii stl· c6 Qo(U, V), c'an phai chirng minh Qo(V, U).

Th~t v~y, theo gii thiet ton tai day doi tiro'ng cinh Xl, X2, •.• , Xn sao cho:
U == Xl, V == x., h(Xi, Xi+l) < 0 Vi, 1::; i ::; n - 1.

Khi d6, v&i day doi tirorig cinh YI, Y2, .•• , Yn ma: Yi == Xn-i+l Vi, 1 ::; i ::; n ta c6:
V == YI, U == Yn, h(Yi, Yi+l) < e Vi, 1::; i ::;n - 1.

Suy ra Qo(V, U) (dpcm).
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,(iii) B~c cau: Cia sll' ta co Qe(U, V) va Qe(V, T), ta can chirng minh Qe(U, T),

Th~t v~y, VI Qe(U, V) nen t~n tai day dOi tiro'ng anh Xl, X2",. ,Xn sao cho
U == Xl, V == Xn, h(Xi' XHd < 8 Vi, 1::; i ::;n - 1.

Qe(V, T) ndn t~n tai day doi ttrong anh YI,Y2"" ,Ym sao cho:
U == YI, T == Ym, h(Yi, Yi+l) < 8 Vi, 1::; i::; m-1.

Khi do, day cac doi ttrcng anh Zl, Z2,'" ,Zn, Zn+l,'" ,Zn+m C:Jday: Zi == Xi Vi, 1::; i ::; n
va Zn+i == Yi Vi, 1 ::; i ::; m co cac tinh chat:

U == Zl, T == Zn+m, h(Zi' Zi+l) < 8 Vi, 1::; i ::;n + m - 1.

Suy ra Qe(U, T) [dpcrn].

4.2. P'han tieh tr ang tili li~u

ThOng thuong, viec tien hanh ph an tich dinh dang trang thirong diro'c tien hanh sau khi anh
diro'c xac dinh goc nghieng va quay ve goc 0,

Ph an tich dinh dang trang co th€ thirc hi~n tir durri len hay tir tren xudng. V&i phan tich tir
tren xuong, m9t trang diro'c chia tir nhirng phan Ion thanh cac phan con nho ho'n. Vi du no c6 th€
diro'c chia th anh m9t so C9t van ban, Sau do m6i c9t co th€ diro'c chia thanh cac dean, m6i doan
lai diroc chia th anh cac dong van ban", Tiep c~n theo cac huang nay co cac phirong ph ap: sll' dung
cac ph ep chidu nghieng, gan nhan chirc nang, phan tich khoang tr5ng trhg vv : U'u di~m krn nhfit
cua cac pluro'ng phap ph an tich tir tren xudng la no dung cau true toan b9 trang M giiip cho phan
tich dinh dang dtroc nhanh chong, Day la each tiep c~n hieu qua cho hau het cac dang trang. Tuy
nhien, v&i cac trang khong co cac bien tuyen tinh va co sa d~ l~n d. ben trong va quanh van ban,
cac phirong phap nay co th€ khOng thich hen>, Vi du, nhieu tap chi t ao van bin quanh quanh m9t
sa d~ 6- gifra, VI the van ban di theo nhirng diro'ng cong cua d5i ttro'ng trong sa d~ clnr khOng theo
diro'ng thlng,

Ph an tfch dinh dang tir duoi len blit d'au v&i nhirng phan nho va nh6m cluing vao nhirng phan
l&n hcrn ke tiep t&i khi moi khdi tren trang diro'c xac dinh. Tuy nhien khOng c6 m9t phiro'ng ph ap
t5ng quat nao di€n hlnh cho m9t ki thuat phan tich duoi Ien, Trong phan nho nay, ta ma d. m9t
each tiep c~n duoc coi la duci len nhimg su- dung nhirng phirong phap true tiep rat khac nHm dat
cling mvc dfch. Phlin nay cling dira ra y tUC:Jngve h~ thong phan mern hoan chinh d~ phfin tich dinh
dang trang.

Duxri day chiing tai d~c ta bhg ngon ngir RAISE (Rigorous Approach Industrial Software
Engineering) thu~t toan pageAN ALYSIS phan tich trang tai li~u theo tiep c~n du'o'i len nho' su- dung
quan h~ Qe da neu C:Jmuc tren. D~ tien hanh d~c d. bhg RAISE cluing tai dung cac ki~u CO" ban nhir
Nat - so tJ! nhien, Unit - ki€u r6ng, Bool - kie'u logic, Point - ki~u di~m triru ttrong , Point-list -
kigu danh dach va Orient - ki~u cac so t\l' nhien nho hon 8,

Cac bien str dung trong thuat toan

StartPT, NextPT
StartDir, NextDir
n White, nBlack
ArayDest

nCount

Digm cuat phat va digm tiep
Hinmg kh6-i tao va hucng tiep theo chieu xet duyet chu tuyen

D9 dai cua chu tuyen va chu tuyen lang gieng

Mang hru giii' chu tuyen trong (t~p hen> cac di~m NextPT)
S5 cac die'm cua chu tuyen trong thu diroc
co- xac dinh xem dOi tmmg hinh co phai la doi tucng tach duo c hay khong.fLag
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Cae ham stt dung trong thu~t toan

Init Thiet l~p cac tham so ban dau
FindNext Tim di~m ke tiep va hircng trong chu tuyen
LenWhite Tinh d9 dai cda chu tuyen lang gieng den di~m ke tiep

LenBlack Tinh d9 dai cua chu tuyen den di~m ke tiep

PutDest Liru gifr chu tuyen vao mdt mang khac dung cac thu tuc IsolateOBJECT
va Simplification

IsolateOBJECT Ham co l~p cac doi ttro'ng trong anh bhg each do theo cac chu tuyen
trong va ngoai cila doi tirong.

Classification Phan doi tircng vita tach vao nh6m dii c6 nho quan h~ Q(}. Trtrong ho p
khOng phan diro'c, t ao ra lap moi va b5 sung doi ttro ng vira tim diro'c
v ao lap d6

pageANALYSIS Cac bucc cua thu~t toan pageAN ALYSIS duo'c tien hanh nlnr sau: Kho'i
tao cac tham so bo'i thu tuc Init, roi co l~p cac doi tuo'ng hmh h9C bhg
thu tuc isolateOBJECT, sau d6 phfin doi tirong vira tach vao nh6m dii c6
nho' quan h~ Q(}. Truong h9'P khOng ph an diro'c, t ao ta lap mci va b5 sung
doi tu'o'ng vira tlm diro'c vao lap d6.

Thu%t toan diro'c xac d!nh trong so' do sau b~ng ngon ngir RAISE

scheme PAGEANALYSIS =
Class
type Oreint={ln:Nat:-(O ~ n) r. (n < 8)1},

Point, Object,
Area = Object-set
Point=Nato-c Nat, Object,
Area=Object-eet ,
Image,
PageStruct

variable
StarPT Point:= (0,0)' NextPT : Point:= (0,0),
StartDir Orient:= 0, NextDir: Orient:= 0,
nWhite : Real:= 0. 0, nBlack: Real:= 0. 0,
ArayDest : Area-list:= (... ),
nCoint : Nat:= 0,
1m : Image,
PgStruct : PageStruc t

channel I: Image, PgStruct _c: PageStruct

value
Init: Unit ~ in I

read 1m, StrarPT, NexPT, StartDir,
NextDir, nWhete, nBlack, ArayDest, nCount

write StarPT, NextPT, StarDir, NextDir, nWhite,
nBlack, ArayDest, nCount

Unit,
FindNext: Unit ~ write NextPT, NextDir Unit,
LenWhite, Lenblack: Point ~ Real,
PutDest: Unit ~ write NextPT Unit,
Classification: Unit ~ write ArayDest, nCount Unit,
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isolateOBJECT: Unlt -> in I
read StartPT, NextPT, StarDir,

NextDir, nWhite, nBlack, ArayDest, nCount, 1m
write StartPT, NextPT, StartDir, NexDir,

nWhite, nBlack, ArayDest, nCount, 1m Unit
isolateOBJECTO is

Im:= I? j
do

FindNextOj nWhite:= nWhite +Len White (NextPT) j
nBlack:= nBlack + LenBaack(NextPT)j PutDest 0

until (NextPT=St artPRAN extDir=StartDir)
end,

pageANALYSIS: Unit ->

in I
read StartPT, NextPT, StarDir, NextDir, nWhite,

nBlacjk, ArayDest, nCount, 1m
out PgStruct_c
write StartPT, NextPT, StarDir, NextDir,

nWhite, nBlack, Aray Dest , nCount, 1m
Unit

axiom
pageANALYSISO is Im:= I? j

InitO j
isolateOBJECTO j
Classification 0 j
PgStruct _c!PgStruct

/*D9C anh vao" /
/*Kh&i tao tham so* /
/*Co l%p cac doi ttrong "/
/*Phiin IO,!-itai li~u*/
/*In cau true trang* /

end

M~nh de 4.2. Thuq,t totin. pageANALYSIS gom cac bu6"c co lq,p cac aoi tUC(ng, phan lc1p cdc ilOi
tuC(ng du:« vao khodng ciich. Hausforff theo quan. h~ Qo dung va cho k{t qud aung.

Chung minh. Vl so di€m cua chu tuyen va dOi tirong xac dinh b6i chu tuyen la him han nen burrc
xet duyet chu tuyen la dirng do d6 biro'c co l%p cac doi tiro'ng se dirng. So cac doi ttro'ng thu diroc
la hiru han nen vi~c phan lop cac doi tirong djra vao khoang each Hausdorff theo quan h~ Qo cling
dimg va do v~y thu%t toan pageANALYSIS la dirng.

Brro'c phfin lap cac doi tirong dua vao khoang each Hausdorff theo quan h~ Qo se cho ta ket qua
la cac lop doi ttrong ttro ng ma trong d6 cac doi tircng thuoc cung m9t lop se c6 khoang each giira
chung nho hem ngufmg () cho trurrc. Qo la m9t quan h~ ttrcrng durrng, tu· Muc 4.1 ta thay tinh dung
dltn cua thu%t toano

T5ng hop cac btro'c & tren ta c6 thu%t toan pageANALYSIS la dimg va cho ket qua dung. 0

5. KET LU~N

Trong bai bao nay chiing toi dE;c~p den each phan tfch van ban theo tiep c~n dirci len nhc vi~
srl' dung khoang each Hausdorff giira cac doi tirong hh. Ban dau cac doi tirong anh se diroc tie
bo·i chu tuyen ngoai. Cac doi tircng c6 kich thiroc hlnh chit nh~t phu nho ho'n m9t ngufmg nao d:
se diro'c nh6m voi nhau theo Ian c~n gan nhat dira vao vi~c srl- dung khoang each Hausdorff d€ t~1
ra cac khdi, con cac doi tirong hh con lai se diro'c tiep tuc phan rich nhir la doi vci m9t trang yam
ban.

Dinh ly 3.2 dii chi ra r~ng khoang each hausdorff giira hai doi tiro'ng hh chinh la khoang cac
hai chu tuyen ngoai ciia cac doi ttro'ng. Hen nfra, Dinh ly 2.1 con chi ra rhg ton tai duy nhat fig
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chu tuyen ngoai cho m~i doi tircng anh. Vi~c sl1-dung chu tuyen ngoai se giam dang kg thai gian
chophan tfch trang tai li~u theo tiep c~n dirci len.

Lm cdm 0'Il. Chung toi xin chan th anh earn on GS TSKH Bach Hirng Khang dil t~n tl.nh giup dO-
trong cong vi~c nghien ciru. Chung toi cling bay t6 long biet on den TS Ngo Quoc Tao dil dong gop
nhfrng y kien qui bau giiip cho cluing toi hoan thanh bai bao nay m9t each nhanh chong.
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