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nham chit cai dau "1" thanh "n" va nguoc lai. Quy trinh gom budc x4c dinh cac chit
bat dau boi chit cdi "1" hodc "n" va céc chit xung quanh né, tie'p n6i bang budc x4c
dinh xem li¢u xac sudt ma chit nay dugc sira lai, thay chit cai dau tr "1" thanh "n"
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chit bat ddu bang "n" va c6 chit cdi lién sau 1a "g", "h", hodc tu dong thu thap va sir
dung thong tin théi quen ding tix cia nguoi diing dé 1am tang d6 chinh x4c cla viéc
stra 161, ma khong doi hoi ngudi ding phéi chi dong cung cap thém thong tin gi.

cau tiéng Viat
cin sira

Buéc 100: Tach ciu
thanh chudi c4c chir

Buwéc 102: Lan lugt chon
tirng chi¥ cin sira

cin siva

Chir dang
Xét c6 thé
can sira

Buéc 104

Tra ciru ra X4c suft ma chi¥ dang xét xudt hién ciing cic chi
xung quanh

‘Tra citu ra Xac suft ma chir dang xét 43 duoc thir sira xudt
hién cuing cdc chir xung quanh

Sira néu X4c suft ma chir dang xét 4 dwoc thir sira xust hién
cling cac chit xung quanh> X4c suft ma chir dang xét xust
hién cling cé4c chi¥ xung quanh




20552

Linh vue ky thuit dwoce dé cap

Sang ché dé cap dén quy trinh tu dong stra 161 vin ban tiéng Viét chira nhimg chir
bi ghi nham chit c4i dau "1" thanh "n" va nguoc lai.

Tinh trang ky thuit ciia sing ché

V6i xu hudng dich chuyén twong tac gitta ngudi dung v6i may tinh sang dang sir
dung ngén ngft noi ty nhién, mdy tinh can ¢ kha niang hiéu duoc ngdn tir duge dua
ra boi ngudi ding, bao gdm ca nhitng cach st dung ngén tir khdng theo quy udce
chuan.

Trong tiéng Viét, mdt dang st dung ngdn tir khéng theo chuén, nhung lai c6 do
phd bién nhat dinh, 13 sir dung nhidm "n" thanh "I" hay nguoc lai. Khi nhitng nguoi
ding ¢6 thoi quen sir dung nhdm nhu vay néi chuyén véi may tinh, giong néi cia
ngudi ndy van c6 thé dugce chuyén héa nguyén vin thanh vin ban, thong qua céc
quy trinh xr 1y thong tin dugc biét dén rong rai trong linh vuc goi chung 1a chuyén
tiéng néi thanh van ban (speech to text). Nhitng van ban nay trude khi duoc st
dung can duge chuin hoa, tirc 13 tu déng stra cic chd nham thanh cach ding chuan.

Trén thé gi6i da c6 rat nhidu cong bd vé cac quy trinh ty dong sira chita cac chir sai
chinh ta. Pa phan cac quy trinh d& dugc cong bd déu thuc hién it nhat mot cong
doan 14 tra céc tir trong van ban trong mot tir dién. Vi du hd so dang ky sang ché
US 8176419 B2 va US 7076731 B2 ctia Microsoft cho thay cach str dung vong lap
dé tra tir dién va xdy dung lai van ban dung chinh ta gidng nhat v6i mot van ban ¢o
18i chinh ta dau vao. Mot sb sang ché khac tan dung thém théng tin ngit canh, tirc
la nhitng tir ngit xuat hién xung quanh tir dang duogc kiém tra, dé hd tro cho viée tu
stra chinh ta. tir dang dugc kiém tra. Vi du hd so sang ché US 8365070 B2 cua
Samsung ngoai viéc xdy dung va st dung tir dién con xay dung va sir dung ca co
sO dit liéu ngilr canh, trong viéc ty dong stra chinh ta.
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Céc sang ché di co trong linh vuc ndy ap dung cho céc truong hop sai chinh ta néi
chung, nhung chua thuc sy dat hi€u qua cao nhét cho bai toan cu thé 12 sai chir cai
"n" thanh "I" va nguoc lai. Ly do la:

tht nhét, véi bai todn cu thé 13 sai chit cai "n" thanh "I" va nguoc lai, sb
luong cac lua chon khi tim céach ty dong sua la rat gidi han; vi du voi chit
"lam", chi cdn xem xét hai kha niang "Idm" va "nam"; thay vi phai xem xét
mot dai rong hon cac lya chon; néu quy trinh stra ty dong chi tap trung va 30
lugng nhé céc lya chon, viée sta tu dong s& nhanh hon, va nhidu khi chinh
xac hon;

thir hai, céc tlr tiéng Viét c¢6 ty 1& tir ghép boi nhidu chit kha cao, vi du "sai
1am" ghép bai hai chit, do d6 viéce tra tir dién chi mét chit, trong vi du nay la
chir "14m", ma khong xét dén cac chit xung quanh s& cho hiéu qua thép;

thir ba, va 1a 1y do quan trong nhét, 1a viéc ding nhdm chir cai "I" va "n" phu
thudc rat 16n vao théi quen ngdn ngir ctia ca nhan, do dé mot quy trinh c6
thé tu dong sir dung duoc thong tin lich sir st dung ngén tir ctia ngudi ding
s& c6 kha nang stra chinh ta nhanh va chinh xac hon;

cudi cung, mot s6 dac diém rat dac trung cua tiéng Vi€t cd theé dugc tan dung
dé lam nhanh qud trinh xr ly thong tin, chdng han v4i nhiing tir bat dau bang
"n" va co chit cai lien sau 1a "g", "h" thi c6 thé duoc coi la khong can sira.

Trong cac séng ché dd duoc dé cap trén thé gidi, viée tich hop théng tin thoi quen
st dung ngdn tir cia ngudi dung, mot cach hoan toan tu dong chir khéng can dén
su cht tdm cua nguoi dung, chua duoc quan tdm. Pon ding ky sang ché US
4797855 A da co y tudng st dung thong tin lich sir cia nguoi dung trong viéc goi
y nhiing tlr viét ding chinh ta. Tuy nhién sang ché nay doi hdi nguoi ding phai chu
dong nhép vao nhiing lya chon dung chinh ta dé may moc ghi nhén lai nhitng lya
chon ndy va sir dung céc thoéng tin dd ghi nhén dé hd tro cho 14n goi y tir dung
chinh ta sau d6. Vi bai todn cu thé 14 sira sai chit cai "n" thanh "1" va nguoc lai, co
thé hinh dung dén mot phuong 4n hoan toan tu dong thu duoc thong tin théi quen
sir dung ngdn tir clia nguoi ding ma khong doi héi ngudi dung phai dé y va nhép
thong tin vao may moc.
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Ban chit k§ thuit cia sang ché

Muc dich clia sang ché 1a dé xuit vat ghi doc dugc bang may tinh c6 chira cac 1énh
duoc mé hoa dé thuc hién quy trinh t dong sira 161 van ban tiéng Viét chira nhimg
cum tir bi ghi nham chit cai "1" thanh chir c4i "n" va nguoc lai, c6 kha nang tu dong
ghi nhén va str dung duoc thong tin vé théi quen sir dung ngon tir ctia ngudi dung,
lién quan dén "I" va "n", ma khong can gdy su cha y cta ngudi dung, khong doi
hoi nguoi diing phai cht dong cung cap thém théng tin gi.

Cu thé quy trinh tu dong stra 18i van béan tiéng Viét chira nhiing chit ghi nhdm chit
cai dau "I" thanh "n" va nguoc lai, tir mot cau tiéng Viét ddu vao, gbm cac bude:

phén tach cau dau vao thanh chuoi cac chit; chang han nho cac dau cach;

lan luot kiém tra cac chit, theo mot tht tu nhét dinh, vi du tir dau t6i cudi
chudi cac chit, xem c6 bt diu bang chit cai "I" hodc bit ddu bang chit cai
"n" va sau chit cai "n" khong phai chit cai "g" hodc "h" khong, hoic kiém tra
xem cac chit ¢o bat dau bang chit cai "1" hodc bit dau bing chit cai "n" va
chit cai thtr hai sau "I" hodc "n" 1a nguyén am khong;

v6i moi chit théa méan dieu kién kiém tra & budc trén thi thuc hién:

léy ra chit ndy, goi 1a wy, va a chit ding trude chit wotrong chudi cac
chit, goi 1a w_y, W_gs1, ..., w_;, va b chit ditng sau w, trong chudi céc
chit, goi 1a wy, wo, ..., wp, vOi a va b 1a hai sb nguyén da dinh trudce, vi
du a=1vab=1; trong truong hgp khong cé du a chir ding trudec wy
hodc khong c6 du b chit diig sau wy, thi cac chit con thiéu duoc mic
dinh bang gi4 tri rdng, c6 thé dugc ky hidu dic biét, ching han
"NULL";

dua wg va W_g, W_gs1, ..., W_ V& Wy, W, ..., W, vao mOt bang tra d3 1ap
san dé tra ra mot con sb tuong Ung vdi bd cac chit cho vao, goi la
PW_g, W_gi1s «ooy Wo1, Wo , W1, Wa, ..., Wp); bang tra nay goi la bang B;
chang han duoc xy dung bang cach théng ké lai tir mot lugng 16n céc
cau tiéng Viét, trong do:
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) PW_gy W_g1y ooy W_1, W0, W1, Woy ey Wp) bﬁng v6i s6 1an xuit
hién chudi cac chit w_g, W_gi1, ..., W_1, Wo , W1, W2, ..., W, chia cho
sb 1an xuét hién chudi w_,, w_ge1, ..., w_y trudc mot chit ndo dé
roi tiép dén 1a chudi wy, wa, ..., W

hodc:
SO P(W_gy W_gt1y +eey W_1, Wo , W1, W2, ..., Wp) bAng vOi:

sO lan xuat hién chudi cac chir w_,, w_s41, ..., Ww_1, Wy chia
cho

so0 lan xuat hién chuoi w_,, w_g1, ..., w_q trudc mot chit
nao dé nhan véi

Y
A

sO lan xuat hién chudi cac chit wg, wy, wy, ..., w;, chia cho

r N I'4
~ n

s0 lan xuat hién chuoi wy, ws, ..., w, sau mot chit nao do;

trong phép théng ké dé xay dung bang B nhu vira néu, khi khéng c6
dt a chir dimg trude hay b chit ding sau mot chit nhét dinh trong cau
& dir lidu thong ké, cac chit bi thiéu cling dit bing gia tri rdng, c6 thé
dugc ky hiéu dac biét, chéng han "NULL";

tao ra tap hop 7, chia tat ca cac chuoi dugce sinh tir chuoi w_,, w_s41,
ey W_1, Wo , W1, Wa, ..., W, bang céch thay thé mot hodc mdt so cac chir
trong chudi nay, théa man dicu kién kiém tra & budc thir 2 cua quy
trinh, bang chir c6 chit cai dau khac di nhung van la "1" hodc "n";
tra tur bdng B ra cac gia tri P(¢);

néu co chuoi ¢ thudc 7, théa man P(f) oy, @, Oy Oy oy O

a+b+1)
>P(W—a: W_gtly ooy Woi, Wo , Wi, Wo, ..o Wb) f(a"l": Qryry aw_aa sees aWO’ sees

awb), thi:
stra toan b0 chudi w_,, W_gi1, ..., W_i, Wo , W1, Wa, ..., W, thanh £;

tdng gié tri o thém mat gid tri bang véi s cac chit trong ¢ khac
vOi chudi g0C Wy, W_gi1, <oy W_1, Wo , W1, Wa, ..., W, V1 bi thay thé
chir cai dau tur "I" thanh "n";
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tang gia tri o, thém madt gid tri bang vadi sd6 céc chit trong ¢
khac v&i chuodi goc w_y, W_git, ...y Woi, Wo », Wi, Wo, ..., Wy Vi bi
thay the chit cai dau tu "n" thanh "1";

tang gia tri o, thém 1, cho moi t;, i thudc 1, 2, ... at+b+1, khac
voi chit tuong ung trong chudi goc w_,, W_gi1, ...y W1, Wo , W1,
Wo, vevy Wp,

v6i #; 1a chit thtr nhat trong chudi £, £, 13 chit tht hai trong chudi ¢, ...
tip+e1 18 chit thr a+b+1 trong ¢; 0w, oy VA @, vO1 w dugc dung dé chi
mdt chit ndo dé, 1a tham sb duoc luu trit khi quy trinh duoc ap dung
lap di lap lai riéng cho mot ngudi ding nhét dinh, trong d6 a. ¢6 gia
tri bang sd 1an ma quy trinh d3 ty dong sira cac chit bét ddu bang "n"
thanh bat diu bang "I"; aw» co gia tri bing sb 1an ma quy trinh di tu
dong sira cac chit bt dau bang "I" thanh bt diu bang "n"; a,, c6 gid
tri bang s6 1an ma quy trinh d3 tu dong stra thanh w; con f1a ham sb ¢
a+b+3 bién, c6 gia tri bing 1 khi cac awpy, oy VA ay, bing 0, va ting
dan khi ap, ang Va a,, tang.

Mo ta van tat cac hinh vé

Hinh 1 thé hién so dd khéi ctia mot phuong an thuc thi co ban cta quy trinh dé
xuét boi sang ché;

Hinh 2 thé hién so d6 khdi cia mot phuwong an thuc thi clia quy trinh d& xuét boi
sang ché, c6 ghi nhan va st dung thong tin lich st théi quen ding tir ciia ngudi
dung.

M5 ta chi tiét sang ché

Phuong an co ban

Hinh 1 mé ta so dd khéi ctia mot phuong 4n co ban nhét cho quy trinh dugc dé
xuét boi sang ché nay. Pau vao cta quy trinh 1a mot doan van ban cén tu dong stra
nhiing chit bi ghi nham chit cai dau "I" thanh "n" va nguoc lai.



20552

O bude 100, van ban dau vao duogc phén tach thanh céac chit, nho d4u céch, hodc
dau ngét cau (nhu ddu phay, diu cham phay).

O buée 102, 1an luot tir dAu téi cudi, kiém tra xem céc chit c6 bat dau béng chir cai
"' hodc bét diu bing chit cai "n" va sau chit cai "n" khong phai chit cai "g" hoic
"h" khong. Cling c6 thé, theo mot phuong 4n khac, 1a kiém tra xem céc chit ¢6 bét
d4u bang chir cai "1" hodic bit dau bang chit cai "n" va chit cai thir hai sau "l" hodc
"n" la nguy€n 4m khong.

O bude 104, vi moi chit théa man diéu kién kiém tra & budc 2, tic 14, vi du, bat
dau bang chir cai "I" hodc bat dau bang chit cai "n" va sau chit cai "n" khong phai
chit cai "g" hodc "h", thi thuc hién:

léy ra chit nay, goi la wy, va a chit ding trudc chit w,trong cau dau vao, goi
la w g, w_gi1, ..., woq, va b chit ding sau wy trong cau dau vao, goi 1a wy, wy,
...» Wp, VO1 @ va b 13 hai s6 nguyén da dinh trude, vidua =1 va b = 1; trong
truong hop khong co6 da a chit dung trude wy hodc khong c6 da b chir dung
sau wy, thi cdc chit con thiéu duoc mic dinh béng gia tri rdng, c6 thé dugc
ky hiéu dac biét, chéng han "NULL";

dua wy va W_g, W_ge1, ..., WiVaWy, Wo, ..., W, vao mot bang tra da lap san dé
tra ra mdt con sd tuong Ung véi bd cac chit cho vao, goi 1a P(w_,, w_gi1,
W_i, Wo , Wi, Wa, ..., Wp); bang tra nay goi la bang B, dugc xay dung béng
cach théng ké lai tir mot luong 16n cac cdu tiéng Viét nao dé, vi du tir hang
tram triéu cau tiéng Viét c6 trong céc bai bao dién tu, trong d6 s6 P(w_,,
W_gtly vees W_l, W0 » W1, Wa, weey Wp) béng v6i sb 1an xuét hién chudi cac chit w_,
Wegily -y W_1, W0 , W1, Wa, ..., Wy chia cho s 1an xudt hién chudi w_, w_.q, ...,
w_, trudc mot chit ndo d6 rdi tiép dén 13 chudi wy, Wa, ..., Wpitrong phép
thdng ké dé& xay dung bang B nhu vua néu, khi khong c6 da a chit ding
trudc hay b chit diing sau mot chit nhat dinh trong cdu & dit liéu thdng ke,
cac chit b thiéu cling dit bang gia tri rong, ¢ thé dwoc ky hiéu dic biét,
chang han "NULL";

ceey

tao ra cht mai wy', 1a chit wy cé chit cai dau khac di nhung van 1a "1" hodc

tra tor bang BraP(W_q, W_gil, «.., W1, Wo' , W1, Wa, ..oy Wp);
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A 1
neu P(W_a, W_gtls oy Wi, Wo 5 Wi, W, .oy Wb) >P(W—a> W_gt1s <oy Wi, Wo , Wi,
Wa, ..., Wp) thi stta wy thanh wy'.

Phuong an co ban néu trén da tap trung khai thac chi hai lga chon chinh t& cho bai
toan, t4n dung thong tin cta cic chit xung quanh chit cdn xem xét sira, va tin dung
dic trung cua tiéng Viét dé xtr Iy nhanh nhing chi bét ddu bang "n" va c6 chit cai
lién sau 12 "g", "h". Tuy nhién, phuong 4n nay chua tin dung thong tin thoi quen st
dung ngoén tur cia nguoi dung.

Phuong 4n st dung théng tin vé théi quen cta ngudi ding

Hinh 2 m6 ta so dd khéi ctia phuwong an ¢ tu dong thu thap va st dung thong tin
thoi quen dung tr cia nguoi dung, ma khong doi héi nguoi dung phai chu dong
cung cp thém thong tin gi. Y tudng co ban la:

khi quy trinh dugc lap lai nhidu 1an vé6i nhing cu dau vao tir cling mot
ngudi dung, sb 14n can sira, hay khong can sira s& phan 4nh théi quen ding
tlr clla ngudi dung, ring d6 1 nguodi thuong dung ding chinh ta, hay do 1a
ngudi thuong néi nham "n" thanh "1", hay d6 1a ngudi thudng néi nham "1
thanh "n", ... tong cong c6 4 loai nguoi dung;
xac sudt phai stra lai, hay khong phai sira lai, trong lan chay tiép theo cta
quy trinh s& bi anh hudng béi phan loai ngudi ding; ching han x4c suét phai
stra "1" thanh "n" tang 1én néu ngudi ding thudc loai hay néi nhdm "n" thanh
"1". |
Mot phuong an cu thé thuc hién theo so dd khdi trinh bay trén Hinh 2 ¢6 hai budc
dau tién, budce 200 va budc 202, gidng véi phuong 4n di trinh bay trén Hinh 1, va
budc 204 chi c6 khac biét voi budc 104 cua phuong an da trinh bay trén Hinh 1 &
cong doan cubi cung, d6 1a:

A '
ncu P(W—aa W_gtls ooy W1, Wo , W1, W2, ..oy Wb) logb(a1v0'[1]+b)>P(W—aa W_g+15 «eo

W_1, Wo , Wi, Wa, ..oy Wb)logb(awo[l]+b)thi:
stra wy thanh wy';

cong thém 1 vao gia tri choawov[]];
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voi wo[1] va wy'[1] 1a cac chit cai dau ctia wo va wy', thudc vao mot trong hai
kha nang "I" hodc "n",ap V& awy 13 tham s6 duge luu trit khi quy trinh duoc
ap dung lap di 1ap lai riéng cho mot ngudi dung nhat dinh, trong dé acé gia
tri bang sd 1an ma quy trinh d3 tu dong sira cac chit bat ddu bang "n" thanh
bét dau bang "1"; va aw» c6 gid tri bang s6 1dn ma quy trinh da tu dong stra
cac chit bat ddu bang "1" thanh bt dau bang "n"; con b 1a mot sb duong nhét
dinh, vi du 6 =10.

C6 thé thay ham sb logy(awp+b) va logy(ame+b) bang nhitg ham s khac phu thudc
VA0 0t VA 0ty 820 cho céc ham nay ¢6 gid tri bang 1 khi aw» va oy bang 0, va ting
dan khi o va gy ting.

Phuong 4n vira néu trén ngdm dinh rang sb 1dn ma quy trinh d3 tu dong sira cac
chit bat dau bang "1" thanh bét dau bang "n", hodc nguoc lai, tic dong gidng nhau
1én moi lan stra tiép theo "1" thanh "n", hodc ngugc lai. Co thé tiép tuc cai tién
phuong 4n nay, khi nhan xét ring thoi quen dung tir nham chit cai bt dau "1" sang
"n" & mot s& ngudi khong nhat thiét 13 dong déu cho moi tir ¢6 chir cai bat dau
bang "I" - trong tu v&i thoi quen ding tir nhim chir cai bat dau "n" sang "I" - ma
6 thé thuong bi nham hon véi mot sd tir nhit dinh. Nhu vay, mot phuong an cai
tién s& can dam bao ghi nhan sé 1an ma quy trinh d3 tu dong sira céc chir bit dau
bang "I" cho riéng ré timg chit.

Mot phuong 4n cu thé dé thuc hién cai tién vira néu, theo so dd khéi trinh bay trén
Hinh 2 ¢6 hai budc dau tién, budce 200 va bude 202, gidng véi phuong én da trinh
bay trén Hinh 1, va budce 204 chi c¢6 khac biét voi bude 104 ciia phuong an di trinh
bay trén Hinh 1 ¢ c6ng doan cubi ciing, d6 la:

néu P(W—m W_gtls ooy W, WO' s Wi, Wa, ..., Wb)f(WO'[l]a awO') >P(W—a: W_gtls «o)

W_1, Wo » Wi, Wa, ..oy W) Awo[1], O) thi:
sura wq thanh wy';
cong thém 1 vao gia tri cho Oy’

voi wol 1] va wg'[1] 1a céc chit cai dau cia wy va wy', thude vao mot trong hai
mn_1mn,

kha nang "1" hodc "n"; a,, v6i w dugc dung dé chi w, hodc wy, 1a tham sd
dugc luu trlt khi quy trinh dugc 4p dung lap di 1ap lai riéng cho mot nguoi
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ding nhat dinh, ¢ gié tri bang s6 1an ma quy trinh di tu dong sira chir khac
thanh chit w; con {"1", a,,) va A"n", a,,)1a cac ham s ¢6 gia tri bang 1 khi a,,
bang 0, va ting dan khi a,, tang.

Mot phuong 4n téng quat hon nita dé thuc hién cai tién tuong tu, theo so dd khbi
trinh bay trén Hinh 2 c6 hai budc déu tién, budc 200 va bude 202, gidng véi
phuong an da trinh bay trén Hinh 1, va budc 204 chi ¢ khac biét vai bude 104 cua
phuong 4n dé trinh bay trén Hinh 1 & cong doan cudi clng, d6 la:

N€U P(W_g, Wgit, ooy Woi, Wo' 5 Wi, Wa, wooy Wp) fIWo'[1], atugriys @ug) >P(Woss

Wogtls wees Woiy Wo 5 Wi, Wa, ooy Wp) IWo[ 1], a1, Og) thi:
stra wo thanh wy';
cong thém 1 vao gia tri cho Owg's
cong thém 1 vao gia tri cho ayqy;

v6i wo[1] va wo'[1] 14 cac chit cai dAu ctia w, va wy', thude vao mot trong hai
kha nang "I" hodic "n"; awmam: VA o, v6i w duge dung dé chi wy hodc wy), 1a
cac tham sb duoc luu trit khi quy trinh dwoc ap dung lap di lap lai riéng cho
mdt ngudi dung nhét dinh, trong d6 a.+ ¢6 gia tri bang s6 1an ma quy trinh
da ty dong stra cac chit bat diu bang "n" thanh bét dau bang "I", aw cb gid
tri bang s6 1dn ma quy trinh d& ty dong stra céc chit bat ddu bang "1" thanh
bét ddu bang "n", a,, c6 gia tri bing sb 1dn ma quy trinh da tu dong sira chit
khéc thanh chit w; con A"1", oy, a,)va A", o, a,,) 1la cac ham sb ¢co gia tri
béng 1 khi oo va a, bé'mg 0, va tdng dankhi o, a0 VA @, tdng.

Trong quy trinh trén, vi du cho ham f co thé 1af"1"x,y) = A'n"xy) =
log, (x+b1)log,,(+b>) v6i x va y 14 hai bién sb ciia ham, b; va b, 14 hai s6 duong;
ch:fmg han 5;=100, 5,=10.

Vi du khéac cho ham f'c6 thé 1a ["1",amp, an,) =A"n",000, a,) = (v, + by,)/b,, V61 b,
c6 thé 1a so lan xuat hién chuoi cac chit w_,, w_gi1, ..., Wi, W, Wy, Wy, ..., Wytrong
cung dit liéu dung dé xay dung bang B.
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Céc phuong an khac

Céc ndi dung & trén da trinh bay cac phuong an co ban va phuong an cé st dung
thong tin vé théi quen ctia ngudi ding clia quy trinh dé& xuit boi sang ché. Trong
cac phuong an trén, mét sd tinh hubng c6 thé gay ra kho khan trong x4c dinh cach
viét chit cai dau "1" hay "n" cho tir cn sta.

Tht nhat, mic du chit dang can xem xét sira ¢6 thé 1a wy, cac chit xung quanh né,
nhu w., hay wy, ciing ¢ thé dang chira 151 nhim 14n chi cai dau "n" thanh "1" hoic
nguoc lai. Thuc té, khi 1an luot stra 161 tir ddu cau dén cubi cdu dau vao, chir dimg
sau c6 kha ning chua duoc stra va c6 kha ning chira 16i cao hon.

Nhu vay, thay vi chi sira wy, mot giai phap pht hop hon dé giai quyét tinh hudng
nay 1a stra cing lic ca wy va tat ca céc chit xung quanh wy ¢b nguy co chira 16i
nham 1an chit cai dau "n" thanh "1" hodc nguoc lai.

Cu thé, phuong 4n téng quat stra cling 1ac ca wy va tit ca cac chit xung quanh wq co
nguy co chtra 16i nham 13n chit cai dau "n" thanh "1" hodc nguoc lai, theo so dd
khéi trinh bay trén Hinh 2 ¢6 hai bude dau tién, bude 200 va bude 202, gibng véi
phuong an da trinh bay trén Hinh 1, va budc 204 chi c6 khac biét véi budce 104 cia
phuong 4n d4 trinh bay trén Hinh 1 & ba cdng doan cudi ciing, d6 1a:

tao ra tap hop 7, chia tat ca cac chudi duoc sinh tir chudi w_y, w_geq, ..., W1,
Wo , Wi, Wa, ..., Wp béng cach thay thé mot hodc mot sd céac chit trong chudi
nay, thoa man diéu kién kiém tra & budc thi 2 cua quy trinh, bang chit c6
chir cai dau khac di nhung van 13 "1" hodc "n";

tra tir bang B ra cac gia tri P(¢);

néu c6 chuodi ¢ thudce 7, thoa man P(¢) flomy,omr, @y Ouyy oo O pir) “PWa
W_gtls ey Wo1, W0, Wi, Wo, ..oy Wb)f(a"l") Qrpry aw_aa ) awO: ooy awb)a thi:
stra toan b0 chuodi w_,, w_gi1, ..., W_1, Wo , W1, Wa, ..., Wy, thanh ¢;

tdng gia tri a-pthém mot gid tri bang véi so cac chit trong ¢ khac véi
chudi goc w_g, W_git, <oy Woi, Wo », Wi, Wo, ..., Wy VI bi thay thé chit cai
dau tir "1" thanh "n";
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tang gia tri o+, thém mdt gia tri bang vdi s6 cac chit trong ¢ khac vai
chudi goc w_y, W_yi1, .., W1, Wo , W1, Wa, ..., W, Vi bi thay thé chit cai
dau tr "n" thanh "1";

tang gia tri o, thém 1, cho moiz;, i thudce 1, 2, ... atb+1, khac véi chir

v

tuong Ung trong chudi g0c W_g, W_gi1, ooy Wo, Wo » Wi, W2, ..ey Wp;

véi ¢ 1a chit the nhét trong chudi ¢, t, 1a chit thir hai trong chudi ¢, ... t,ps; 12
chitr thtr a+b+1 trong t;0mp, oy va a,,, voi w duge dung dé chi mot chit nao
do, 1a tham sé duogc luu trit khi quy trinh duoc ap dung lip di lap lai riéng
cho mét ngudi dung nhit dinh, trong d6 aw c6 gia tri bang sb 1an ma quy
trinh da tu dong sua cac chi bét dau béng "n" thanh bat dau bé“mg "I'"; Qe €O
gi4 tri bang s6 1dn ma quy trinh di tu dong sira cac chit bat dau bang "1"
thanh bit diu bang "n"; a,, c6 gia tri bang sé 1dn ma quy trinh da ty dong stra
thanh w; con £1a ham sé ¢6 a+b+3 bién, c6 gia tri bang 1 khi cac o, an va
Oy béng 0, va tang dan khi o, angr va @, tang.

Thir hai, dir liéu ding dé xdy dung bang B c6 thé doi khi khong chira chudi w.,
W_gtls -y W1, Wo 5 Wi, Wa, ..., WpVaA CAC chudi trong 7. Viéc nay dan dén phép so
sanh P(W_g, W_gt1y e Wo1, Wo , W1, Wa, ..., Wp) VO1 P(f) cho céc ¢ thude 7, khong cé y
nghia, vi so sanh 0 vdi 0.

Co thé giam kha nang x4y ra tinh huong nay bang céach thay vi dung P(w_,, w_g+,
cees W_l, W0, W1, Woy ooy Wp), thi dUng P(W_y, W_gi1, ..vy Wy, Wo)X P(Wg , Wi, Wo, ..., Wp),
voi:

Pw_g, W_gi1, -.., W_1, W) bang véi sO lan xuat hién chuoi cac chir w_,, w_gsi1,
..., W_1, Wo chia cho s0 lan xuat hién chudi w_,, w_g1, ..., w_; trudec mot chiy
nao do, trong dit liéu xay dung B;

P(wgy , wi, wa, ..., wp,) bang v&i s0 lan xuat hién chuoi cac chit wy , wy, wy, ...,
w chia cho s6 lan xuat hién chudi wy, wy, ..., w, sau mdt chit nao do, trong
dir liéu xay dung B;

trong phép théng ké vira néu, khi khong c6 du a chit ding trude hay b chi
ding sau mot chir nhat dinh trong cau & dit liéu théng ké, céc chit bi thiéu
cling dit bang gia tri réng, co thé dugc ky hiéu dic biét, ching han "NULL".
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Céac P(f) khac cling duoc thay bang tich cua hai biéu thirc theo k§ thuat néu trén.
K§ thuat nay dat hiéu qua vi chudi ngén, nhu w_g, W_gi1, ..., W_i, W hay wy , wi, wo,
..., Wy d& xay ra hon so v&i chudi dai, nhu w_g, W_gity ooy Woi, Wo , Wi, Wo, oy W,
trong dit liéu ding dé xay dung B.
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Yéu cau bao hg

1. Vét ghi doc dugc bing may tinh c6 chtra céc 1énh dugc ma hoa dé thuc hién quy
trinh ty dong stra 16i van ban tiéng Viét chira nhimng chit bi ghi nham chit cai dau
"" thanh "n" va nguoc lai, tir mot cau tiéng Viét déu vao, quy trinh nay bao gdm
cac budc:

phén tach cau dau vao thanh chuoi cac chit; chang han nho céc dau cach;

14n luot kiém tra céc chit, theo m¢t th@ tu nhat dinh, vi du tir dau ti cudi
chuéi céc chit, xem c6 bit dau bé“tng chit cai "1" hodc bat dau bé‘lng chir cai
"n" va sau chit cai "n" khong phai chit cai "g" hodc "h" khong, hodc kiém tra
xem cac chit c6 bt ddu bang chir cai "I" hoic bt dAu bang chir cai "n" va
chit céi thir hai sau "1" hoac "n" 1a nguyén am khong;

v61 moi chit thoa man diéu kién kiém tra & budc trén thi thuc hién:

léy ra chit nay, goi la wy, va a chit ding trudc chit w, trong chudi cac
chit, goi la w_,, w_giy, ..., woq, va b chit diing sau wy trong chudi cac
chi¥, goi l1a wy, wy, ..., wp, vOi a va b 1a hai s6 nguyén da dinh trudce, vi
du a =1 va b = 1; trong truong hop khoéng cé du a chit ding trude wy
hodc khong c6 di b chir ding sau wy, thi bé qua cac chit con thiéu
hodc c4c chit con thiéu duoc mic dinh bang gid tri rdng, co thé duoc
ky hiéu dic biét, ching han "NULL";

dua wy va w_y, W_gst, ..., W VA W, Wa, ..., W, Va0 mOt bang tra da 1ap
san dé tra ra mot con sd twong tng véi bd cac chir cho vao, goi 1a
PW_gy Wity ooy Wo1, Wo , W1, Wa, ..., Wp); bang tra nay goi la bang B;
chang han duogc xay dung biang cach thdng ké lai tir mot lwong 16n cac
cAu tiéng Viét, trong do:

sb PW_gy W_gily ey Woi, Wo , W1, Woy ey Wp) béng voi sb 1an xuét
hién chudi cac chit w_,, W_gs1, .., W_1, Wo » W1, Wa, ..., W, chia cho
s6 14n xuét hién chudi w_,, w_gi1, .., w_y trudc mot chir nao do
roi tiép dén 1a chudi wy, wy, ..., wp;
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hodc:
SO P(W_gy W_gi1y ooy W1, W , W1, W, ..., Wp) bang vOi:

sO lan xuat hién chuoi cac chit w_,, w_s41, ..., w_1, wo chia
cho

s0 lan xuat hién chuoi w_,, w_gi1, ..., w_; trudc mot chir
nao dé nhan voi

r Y r
A n

sO lan xuat hién chuoi cac chit wy, wy, wa, ..., wp, chia cho
sO lan xuat hién chudi wy, wy, ..., w, sau mot chit nao do;

trong phép thong ké dé xay dung bang B nhu vira néu, khi khéng c6
da a chir dimg trude hay b chit dimg sau mot chit nhat dinh trong céu
& dit liéu thdng ké, céc chit bi thiéu cling duoc bd qua hodc dit bang
gia tri rong, ¢6 thé duoc ky hiéu dic biét, chang han "NULL";

tao ra chlt méi wy', 1a chit wy c6 chit cai dau khac di nhung van la "1"

hOéC nnn;

tra tir bang B ra P(W_y, W_gi1, ...y W1, W', W1, Wo, ..oy Wp);

stra wy thanh wy' n€u P(W_g, W_gi1y vy Wog, Wo' , W1, Wo, ..., W) >P(w_g,
W_gt1s ooy W1, Wo , Wi, W2, ., Wb)‘

2. Vit ghi doc duge bang méy tinh c¢6 chira cac 1énh duge ma hoa dé thuc hién quy
trinh ty dong sira 161 van ban tiéng Viét chira nhiing chit ghi nhdm chit cai dau "l"
thanh "n" va nguoc lai, tir mot cau tiéng Viét diu vao, quy trinh bao gom céc budc:

phén tach cau dau vao thanh chuoi cac chit; chang han nho cac dau cach;

lan lugt kiém tra cdc chit, theo mot thtr tw nhat dinh, vi du tir dau t6i cudi
chudi céc chit, xem c6 bat dau bang chir cai "I" hodc bit dau bang chir cai
"n" va sau chit cai "n" khong phai chit cai "g" hodc "h" khéng, hodc kiém tra
xem cac chit c6 bt dau bang chit cai "1" hodc bit dau bang chit cai "n" va
chit cai thir hai sau "I" hodc "n" 1a nguyén am khong;

v61 moi chit thda mén diéu kién kiém tra & budce trén thi thuc hién:
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ldy ra chit ndy, goi 1a wy, va a chit dimg trudce chit wy trong chudi cac
chit, goi 1a w_g, W_gs1, ..., w_i, va b chit dimg sau w, trong chudi céc
chit, goi 1a wy, wa, ..., wy, vOi a va b 1a hai ) nguyén da dinh trudc, vi
dua=1vab = 1; trong trudng hgp khéng c6 du a chir ding trudc wy
hodc khong cé du b chit ding sau wy, thi bé qua cac chir con thiéu
hodc céc chit con thiéu duoc mac dinh béng gi4 tri rong, co thé duoc
ky hiéu dac biét, chéng han "NULL";

dua wo va w_,, W_gs1, .., W1 VA Wy, Wy, ..., W, Va0 mOt bang tra da 1ap
sin dé tra ra mdt con sb twong Ung véi bd cac chir cho vao, goi la
P(W_g, W_gs1, ooy W_1, Wo , W1, Wa, ..., Wp); bang tra nay goi la bang B;
chang han duoc xay dung bang cach thdng ké lai tir mot luong 16n cac
cdu tiéng Viét, trong do:

sb P(W_gy W_gily vees W_, Wo , W1, Wo, ooy Wp) bé‘mg véi s6 1an xudt
hién chudi cac chit w_g, W_gs1, -.., W_1, Wo , W1, W, ..., W, chia cho
sb 1an xuét hién chudi w_,, W_gi1, ..., w_; trudc mot chit nao dé
roi tiép dén 1a chudi wy, wy, ..., w;

hodc:
SO P(W_gy W_gi1s - W1, Wo , W1, W2, ..., W) bang voi:

sO lan xuat hién chuoi cac cht w_,, w_gi1, ..., w_i, wy chia
cho

sO lan xuat hién chudi w_,, w_gq, ..., w_; trudc mot chir
nao do nhan véi

s6 lan xuat hién chuoi cac chit wy, wy, wa, ..., w;, chia cho
sO lan xuat hién chuoi wy, wo, ..., w, sau mot chit nao do;

trong phép théng ké dé xay dung bang B nhu vira néu, khi khéng co
du a chit ding trudc hay b chit dimg sau mot chit nhat dinh trong cau
& dit ligu thong ké, cac chit bj thiéu ciing duge bd qua hodc dit bing
gié tri rdng, c6 thé duoc ky hidu dic biét, chdng han "NULL";
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tao ra chit mé1 wy', 1a chit wy ¢é chir cai dau khac di nhung van la "I"
hOéC unn;

tra tir bang B ra P(W_g, W_gi1, -oes W_1, Wo' , Wi, W2, vy Wp);

néu P(W—a) W_gtly «oes W-1, WO‘ > Wi, Wa, ..oy Wb) f(WO'[l], awo'[l]a awO')

>P(W_gy W_gls ees W_1, Wo 5 Wi, W, ooy Wp) AWo[1], w115 awo) thi:
sua Wy thanh Wo';
cong thém 1 vao gia tri cho Owg's
cong thém 1 vao gia tri cho a,, p;

voi wo[1] va wy'[1] 1a cac chit cai dau ctia wy va wy', thudc vao mot
trong hai kha nang "1" hoac "n"; om0 va a,, véi w dugc dung dé chi
wo hodc wy', 13 cac tham sd duge luu trir khi quy trinh dugc ap dung
lap di lap lai riéng cho mot ngudi dung nhat dinh, trong d6 oy c6 gid
tri bang sé 14n ma quy trinh da ty dong sira cac chit bét dau bing "n"
thanh bét ddu bang "I", aw ¢ gid tri bang sb 14n ma quy trinh da& tu
dong sira cac chit bat dau bang "1" thanh bit dau bang "n", a,, c¢6 gid
tri bang sb 14n ma quy trinh da ty dong stra chir khac thanh chit w; con
A", oo, @) VA A", v, @) 13 cac ham s ¢6 gia tr bang 1 khi
O, Qv VA Olyy bffmg 0, va khong giam khi a0 va a, tang.

3. Vit ghi doc dugce bang méy tinh ¢ chira cac 1énh duge ma hoa dé thuc hién quy
trinh tu dong sira 18i van ban tiéng Viét chira nhitng chit ghi nhim chi cai dau "l"
thanh "n" va nguoc lai, tir mét cau tiéng Viét diu vao, quy trinh bao gém cac budc:

phan tach cau dau vao thanh chuoi cac chit; chang han nho cac dau cach;

lan lugt kiém tra céc chiy, theo mdt tht ty nhéat dinh, vi du tir d4u t6i cudi
chudi céc chit, xem c6 bat dau bang chit cai "I" hodc bit dau bang chit cai
"n" va sau chit cai "n" khdng phai chit cai "g" hodc "h" khéng, hodc kiém tra
xem céc chit c6 bt dau bang chit cai "I" hodc bit dau bing chir cai "n" va
chit cai thur hai sau "I" hoac "n" la nguyén am khong;

voi moi chit thda man diéu kién kiém tra & budc trén thi thuc hién:

-17-



20552

ldy ra chit nay, goi 14 wo, va a chit diing truée chit wytrong chudi cac
chit, goi la w_,, w_yiq, ..., w1, va b chit ding sau wy trong chudi cac
chit, goi la wy, wy, ..., wp, v&i a va b 1a hai sd nguyén da dinh trudce, vi
du a =1 va b = 1; trong truong hgp khong c6 du a chit dimg trude wy
hodc khong c¢6 di b chit dimg sau wy, thi bé qua cac chit con thiéu
hoiic cac chit con thiéu duoc mic dinh bang gia tri rdng, c6 thé duoc
ky hiéu déc biét, chang han "NULL";

dua wo va w_g, W_gi1, ..., W_1 Va W, Wa, ..., W, Vao moOt bang tra da lap
sdn dé tra ra mot con sd tuong ung véi bd cac chit cho vao, goi la
P(W_gy W_gi1s -y W_1, Wo , W1, Wa, ..., Wp); bang tra nay goi la bang B;
chéing han duoc xdy dung bing cach théng ké lai tir mot lwong 16n céc
clu tiéng Viét, trong do:

) P(W_gy W_gily ooy Wi, Wo 5 Wi, W, ey Wp) béng v6i s6 1an xuét
hién chudi cac chit w_g, W_gi1, -.., W_1, Wo , Wi, W, ..., W, chia cho
s6 14n xuét hién chudi w_, g1, ..., w_; trudc mot chit nao doé
roi tiép dén 12 chudi wy, wa, ..., Wp;

hodc:
SO P(W_gy W_gt1y -eey W_1, Wo , W1, W2, ..., Wp) bANg vOi:

s0 lan xuat hién chudi cac cht w_,, w_g41, ..., w_1, wo chia
cho

sO0 lan xuat hién chuoi w_,, w_g41, ..., w_ trudc mot chiv
nao do nhan véi

DY
A

s0 1an xuat hién chudi cac chit wg, wy, wy, ..., w;, chia cho

r N r
/\1/\ A

s0 lan xuat hién chuoi wy, w,, ..., w, sau mot chit nao do;

trong phép théng ké dé xdy dung bang B nhu vira néu, khi khong c6
dd a chir ding trude hay b chlt ding sau mot chit nhét dinh trong ciu
& dir liéu thdng ké, cac chir bi thiu ciing duoc bd qua hodc dit bang
gié tri rdng, c6 thé dugc ky hiéu dic biét, chang han "NULL";
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tao ra tp hop 7, chtra tAt ca cac chudi duge sinh tir chudi w_, w1,
ooy Woi, Wo , W1, Wa, ..oy Wp béng cach thay thé mot hodc mot s6 céc chit
trong chudi nay, thoa mén diéu kién kiém tra & budc thtr 2 cia quy
trinh, bang chit ¢6 chir cai dAu khéc di nhung van 1 "I" hodc "n";

tra tr bang B ra céc gia tri P(?);

néu co chudi ¢ thude 7, thoa man P(¢) >P(W_4, W_gs1, ..., W_1, Wo , W1,
Wy, ..., Wp) thi stra toan bd chuodi w_,, w_gty, ..., W_1, Wo , Wi, Wa, ..., W,

thanh .

4. Vat ghi doc dugc béng mAy tinh ¢ chira cac 1énh dugce ma hoa dé thuc hién quy
trinh ty déng stra 16i van ban tiéng Viét chira nhitng chit ghi nhdm chir cai dau "1"
thanh "n" va nguoc lai, tir mot cau tiéng Viét ddu vao, quy trinh bao gdm cac bude:

phén tach cau dau vao thanh chuoi cac chit; chang han nho cac dau céch;

1an luot kiém tra céc chit, theo mét thi tu nhét dinh, vi du tir dau t&i cudi
chudi céc chit, xem c6 bét diu bang chit cai "l" hodc bit diu bang chit cai
"n" va sau chit cai "n" khong phai chit cai "g" hoic "h" khéng, hoidc kiém tra
xem céc chit ¢6 bat diu bang chit cai "1" hodc bt ddu bang chit cai "n" va
chit céi thir hai sau "1" hoac "n" 1a nguyén am khong;

v6i moi chit thoa man dieéu kién ki€ém tra & budc trén thi thuc hién:

14y ra chit nay, goi 1a wo, va a chit ding trude chir wq trong chudi cac
chit, goi 1a w_g, W_gs1, ..., w_;, va b chit ding sau w, trong chudi cac
chit, goi 1a wy, wy, ..., wp, vOi a va b 1a hai sb nguyén da dinh trudce, vi
du a =1 va b = 1; trong truong hgp khong cé di a chlt ding trude wy
hodc khong c6 di b chit diing sau wy, thi bé qua céc chir con thiéu
hodc cac chir con thiéu dugc méc dinh bang gia tri rdng, ¢ thé duogc
ky hiéu dac biét, chéng han "NULL";

dua wo va W_g, W_gsi, ..., W1 VA W1, Wy, ..., W, Va0 mOt bang tra d 14p
san dé tra ra mot con sb tuwong Gmg véi bd cac chit cho vao, goi la
PW_gy W_gs1y ey Wi, Wo , W1, Wa, ..., Wp); Dang tra nay goi la bang B;
chéng han duoc xdy dung bang cach théng ké lai tir mot lugng 16n cac
cau tiéng Viét, trong do:
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sb PW_gy W_gi1y vy W1, Wo , W1, Wo, ooy Wp) béng v6i s 1an xuét
hién chudi cac chit w_s, W_gi1, ..., W_1, Wo , W1, W, ..., W, chia cho
sb 1an xuét hién chudi w_,, W_gi1, ..., w_; trudc mot chit nao do6
roi tiép dén 1a chudi Wi, W, ooy Wh

hodic:
SO P(W_g, W—gt1s -e W1, W , W1, Wo, ..., W) bang voi:

s0 lan xuat hién chuoi cac chit w_,, w_g41, ..., w_;, wy chia
cho

sO lan xuat hién chuoi w_,, w_si1, ..., w_; trudec mot chi
nao do nhan véi

s6 1an xuét hién chudi céac chit wg, wy, wy, ..., w, chia cho
s6 14n xuét hién chudi wy, ws, ..., w, sau mot chit nao do;
trong phép thdng ké dé xay dung bang B nhu vira néu, khi khong co
du a chir ding trude hay b chit ding sau mot chir nhat dinh trong cau
o dir liéu théng ké, céc chit bi thiéu cling dugc bd qua hodc dat béng
gid trj réng, c6 thé duoc ky hiéu dic biét, ching han "NULL";

tao ra tap hop 7, chia tat ca cac chudi dugc sinh tir chudi w_y, w1,
ooy W_i, WO, W1, Wa, .o, Wy bé‘mg cach thay thé mot hodc mot sb céc chir
trong chudi ndy, thoa man diéu kién kiém tra & budc thir 2 cua quy
trinh, bang chit c6 chir cai diu khéc di nhung van 13 "I" hodc "n";

tra tor bang B ra céc gia tri P(?);

néu cé chudi ¢ thudc T, thda man P(¢) flowy, e, Otys gy ooy Oy 1)
>P(W_g, Wogtl, woy Wo1, Wo 5 Wiy Wo, ey W) O, Oty Oy vy Gy e

awb), thi:
stra toan bo chuodi w_,, W_gi1, ..., W_i, Wy , Wi, Wy, ..., w, thanh #

tang gia tri a-» thém mot gid tri bang véi s6 cac chit trong ¢ khac
v6i chudi goc W_g, W_git, ..., W_1, Wo , W1, Wa, ..., W, Vi bi thay thé
chir cai dau tur "1" thanh "n";
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ting gia tri o thém mot gia tri bang vdi sO cdc chit trong ¢
khac vGi chudi g0C W_g, W_gsty ooy W1, Wo , Wi, W2, ...y Wp, VI b1
thay the chit cai dau tr "n" thanh "1";

tdng gia tri a, thém 1, cho moi ¢, i thudc 1, 2, ... atb+1, khéc

v6i chit twong tng trong chudi goc w_y, W_gey <oy Wo1, Wo , Wi,
Wo, ooy Wp,

v6i £ 1a chit thi nhét trong chudi ¢, ¢, 1a chit thir hai trong chudi ¢, ...
tape1 1@ chit thr a+b+1 trong t; 0w, anyr VA @y, vO1 w duge dung dé chi
mdt chit ndo dé, 13 tham sé duoc luu trit khi quy trinh duoc 4p dung
lap di lap lai riéng cho mét ngudi dung nhét dinh, trong d6 e« c6 gia
tri bang sd 14n ma quy trinh da ty dong sira cac chit bét dau bang "n"
thanh bét ddu bang "I"; aw» c6 gid tri bing s6 1an ma quy trinh da tu
dong stra cac chit bat ddu bang "I" thanh bat dau bang "n"; a,, c6 gid
trj bang s 1an ma quy trinh d tu dong sta thanh w; con 13 ham sd
c6 a+b+3 bién, co gia tri bing 1 khi cdc awp, anm VA a, bang 0, va
khéng giam khi av, o va a,, tang.
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Hinh 1

ciu tiéng Viét
cin stra

Buwdc 100: Tach cau
thanh chudi cac chir

Chir dang
xét khong
cin stra

Buéc 102: Lan lwot chon

tirng chit cn stra —
chit can

stta

Chir dang
xét ¢ thé
can slra

4

Buéc 104

xung quanh

Tra ctru ra Xac suit ma chir dang xét xuat hién cung cac chir

v

Tra ctru ra Xac suit ma chir dang xét da dwoc thit stra xuit
hién cung cic chit xung quanh

Stra néu Xac suat ma chir dang xét da dwoc thlr stra xuit hién
cung cac chit xung quanh> Xac suit ma chitr dang xét xuit
hién cung céc chit xung quanh
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Hinh 2

ciu tiéng Viét
can stra

Buwdc 200: Tach cau
thanh chudi cac chir

Bwéc 202: Lan lwot chon

Chir dang
xét khong

tirng chit cin sira

can sira
Chir dang
xét c thé
can stra
Budc 204

Tra ctru ra Xac sudt ma chir dang xét xuit hién ciing cac chir
xung quanh

Tra ctru ra Xac sudt ma chir dang xét da dwoc thir stra xuit
hién cung cac chit xung quanh

Stra néu X4c sudt ma chir dang xét da dwoc thir sira xuat hién
cung cac chit xung quanh x Hé s6 chinh tir lich s > X4c suit
ma chit dang xét da dwoc thit stra xuit hién cling cac chir
xung quanh x Hé s6 chinh ti lich st ; cAp nhat lich st stra d6i
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