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1 Otoémat va ngén ngit chinh quy (Automata and Regular Lan-
guages)

Mot bdng chit cdi (alphabet) ¥ 14 tap hitu han, khong rong cac ky hiéu. T céc ky hiéu do, ta tao
ra cdc zdu hay chuoi (string). Mot ngon ng@ hinh thite (formal language) L trén ¥ 1a mot tAp con
clia ¥, titc tap nhimg xau dugce xét. Khi da mo td L, ta can kiém tra mot xau cu thé c6 thude L
hay khong.

Do d6 cau héi quan trong la:

Lam thé nao xay dung mdt “may” cé thé xic dinh mét xau cé thudc mot ngdn ngix
hay khong?

D6 1a bai todn ma 6témat (automaton, sé nhidu: automata) duge dung dé nghién citu.
o Mot xau w c6 thé thude hodc khong thude L; may can chdap nhdn (accept) hodc ti chdi (reject)
xau dé.

e May nhdn (recognize) ngoén ngit L khi né chadp nhan ding nhitng xau thudc L.

1.1 Ky hiéu va cach doc
Truéc khi xem dinh nghia mdy, nén nhéan dién cac ky hiéu sé lap lai trong cong thitc. Phan dudi 1a
cach doc, con ¥ nghia cu thé sé xuat hién & ting dinh nghia.

Tén doc ciia cic ky hiéu (tiéng Anh):

3. = sigma, w = omega, € = epsilon, 6 = delta, qo = q-zero, ¥* = sigma-star.

Ném duge ddm nay thi doc khodng 80-90% cong thitic DFA dau chuong sé d6 vudng han.

1.2 2" nghia 1a gi?

Khi lam viéc v6i xau, ta con ding ky hiéu liy thita dé viét ngdn phép nbi lip lai. Pay khong phai
phép liiy thita sb hoc.

Véi xau (string),

xk

nghia 14 ndi xdu  v6i chinh né k 1an. Ching han, néu = = ab thi 2® = ababab; con z° = ¢ 14 chudi

rong.

1.3 Dinh nghia 6témat hitu han don dinh (DFA) bang b6 5 thanh phan

bay la cong thitc phai thudc:
M = (Q7E763 QOaF)'



DFA (deterministic finite automaton): nam thanh phan

@ Tap hitu han céc trang théi (states).

Y Béang chit cai dau vao (input alphabet).

§  Ham chuyén trang théi (transition function) § : Q x ¥ — Q.
go Trang thai bat dau, ¢ € Q.

F  Tap céc trang thai chiAp nhan (accepting states), F C Q.

Slide dinh nghia DFA bang dting 5 thanh phan nay. DFA doc timg ky hiéu dau vao, chuyén trang
thai theo 0, roi kiém tra xem trang théai cudi cé thuéc F hay khong.

Piém dé nham

Pon dinh (deterministic) khong ¢6 nghia 14 mdi trang thai chi ¢6 mot mii tén di ra. V&i moi
cdp (q,a), DFA phéi xéc dinh ding mot trang théi ké tiép §(q,a).

Q: tap hitu han cic trang thai.

Vi du:
Q = {q, a1 }-

Vi du DFA nhé: Xét ¥ = {a,b} vA ngdn ngit gdbm cic xau cb it nhat mot ky tw a. DFA cé thé
duing hai trang thai: g (chua thiy a) va ¢; (da thiy a).

Néu doc bbab, may di tir gg sang ¢ khi gip a va chdp nhan chudi. Pay 1a vi du minh hoa b6 sung,
doc lap véi bang NFA & phan tiép theo.

1.4 Chuyén 6tdémat hitu han khong don dinh (NFA) sang DFA

DFA c6 ding mot trang thai ké tiép cho méi cap (trang thai, ky hiéu), con NFA (nondeterministic
finite automaton) c6 thé cé nhiéu trang thai ké tiép, hodc khong cé trang thai nao. Dé mo6 phéng
NFA bang DFA, ta gom cic trang thai ma NFA ¢4 thé dang ¢ thanh mot trang thai méi ctia DFA.
Khéi quat cdch chuyén NFA — DFA theo ding ki¢u thay/Sipser nhu sau.

Gia st NFA:
N = (Q7Z757QO)F)'

Ta xay DFA:
‘D - (Q/7 27 6/7 q67 F/)‘

Nam budc cia phuodng phip xiy dyung tip con (subset construction)
1. Tao cac tap trang thai — 2. tim trang thai bit dau — 3. tinh chuyén trang thai — 4. xic
dinh trang thai chdp nhan — 5. giit cdc trang thai c6 thé dat t6i va vé DFA.
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1. Tao céc trang thai c6 thé cé ciia DFA
Mboi trang thai cia DFA 1a mot tap cdc trang thai ctia NFA:

Q' =PQ).

Ky hiéu P(Q) 1a tdp liy thita (power set), tiic tdp tat cd cic tdp con ciia Q. Day 1A tap trang thai
c6 thé xay dung; khi vé DFA thuc té, ta chi can gi@t nhitng trang thai dat t6i duge tit trang thai
bit dau.

Néu NFA c6 n trang thai thi DFA c6 t6i da 2" trang thai.

2. Xac dinh trang thai bit diu méi

Néu khong c6 e:
a0 = {ao}-

Néu c6 phép chuyén ¢ thi ldy bao déng epsilon (epsilon-closure):

9 = E({q0})-

Trong d6 E(R) 1 tap tat ca cac trang thai dat t6i dude tit mot trang thai trong R qua 0 ho#ic nhicu
phép chuyén e (khong doc ky hi¢u dau vio).

3. Tinh ham chuyén cho timg trang thai méi

Day 14 phan quan trong nhat.
Véi moi
ReqQ
va, moi
a €,
ta lay tap trang thai ké tiép clia moi trang thai nam trong R, roi hop cac tap dé lai.

Néu khéng c6 epsilon:

§'(R,a) = | J 8(r,a).

reER

Neéu c¢6 epsilon:

§'(R,a)=FE ( U atr, a)) .

reR

Bang chuyén trang thai (transition table). Vi du dudi diy xét NFA cé cic trang thai {1,2,3}.
M&i hang 1& mot tdp trang thdi ctia NFA; hai cot a, b cho biét DFA sé di dén tap nao sau khi doc
ky hiéu tuong ting. Néu liét ké toan bo 23 tap con thi c6 8 hang:



Trang thii DFA R doca docbd
16/] %] %]

{1} Z {2}
{2} 2,3 {3}
{3} {1,34 @
{1,2} {2,3 {2,3}
{1,3} {13} {2}
{2,3} {1,2,3} {3}
{1,2,3} {1,2,3} {2,3}

Poc thit bang ngay trén. Néu trang thai bat dau ciia NFA 1a 1, ta bit dau tai {1}. Chudi
ba lam DFA di theo {1} LN {2} & {2,3}. Néu tap trang thai chdp nhan ctia NFA 1a F = {1},
dudng di nay khong duge chip nhan vi tap cudi khong chita 1. Nguge lai, bba cho {1} % {2} &
{3} % {1, 3}, nén dugc chap nhan.

4. Xéac dinh cac trang thai chdp nhan méi

Mot trang thai cia DFA 1a trang thai chap nhan néu tap tuong tmg chita it nhat mot trang thai
chap nhén ctia NFA:
F'={RCQ|RNF #a}.

Vi du NFA cé:
F={1},

thi cac trang thai DFA
{1}, {1,2}, {1,3}, {1,2,3}
déu 1a trang thai chap nhan.

5. Vé DFA va b6 cac trang thai khong dat t8i dugc

Sau khi cé bang:

Trang thai DFA a b

Ry
Ry

thi vé so do trang théi (state diagram).

Cudi ciing, trang thai nao khéng dat tdi dugc tir gp thi c6 thé bo. Pay 1a budce loai cic trang
thai khong dat t6i duge (unreachable states).

1.5 Hai chiéu

Vi ta mé phéng duge NFA bang DFA va chi¢u ngudc lai thi tric tiép (DFA ciing 1a mét trudng hop
diic biét ctia NFA), hai loai may nay nhan ding cling mot 16p ngén ngit, du s6 trang thai cé thé
khéac nhau.

Ngoén ngt chinh quy = nhitng ngon ngit dugc 6téomat hiru han nhan
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1.6 Chiimg minh mdt ngoén ngit khong chinh quy

Céc phép dung may & trén gitp chting minh mét ngon ngit 1a chinh quy. Nhung dé ching minh
mot ngén ngit khong chinh quy, ta thudng ding b6 dé bom (pumping lemma) cho ngén ngit chinh
quy. Pay 13 diéu kién can, khong phai diéu kién di dé két luan mot ngén ngit chinh quy.

Néu stt dung b6 dé bom dé chimg minh mét ngén ngit L khong chinh quy, cach 1ap luén thuong
theo khuén sau:

Gia stt L chinh quy — dung b dé bom — tao mau thuin

B6 dé bom (pumping lemma): ai chon diéu gi?

Bén quyét dinh Lya chon hoic diéu kién

B6 dé bom Béo ddm ton tai do dai bom (pumping length) n.
Ngudi chitng minh Chon w € L, |w| > n.

Moi céch phan tach hgp 16 Xét bat ky w = xyz véi |zy| < n, |y| > 0.

Ngudi chiing minh Vi ting cach phan téch dy, tim i > 0 lam zy'z ¢ L.

Buéc 1 — Gia st ngugc lai ring L chinh quy

Viét:
Suppose L is regular.

Khi d6, theo b6 dé bom, ton tai mdt dd dai bom (pumping length):
n>1

. A NG} 7 , A 3 ’ X PN R X
sao cho moi xdu du dai trong L c¢6 cach phén tach thoa cac dieu kién cia bo de.

Budc 2 — Chon mot xau dac biét w e L

Phai chon:
wl = n

va nén chon xau sao cho cau tric cua né phu thudc truc tiep vao n.

Vi du véi:
L = {d"* | k > 0}
ta chon:
w=a"b"
Vi
we L, lw| = 2n > n.

Budc 3 — Xét mot cach phan tiach (decomposition) bt ky
B6 dé bom bdo dam ton tai ciAch phan tach:
w=2xyz

thoéa:
lzy| < n, yF#e.



DPiém rat quan trong:

Khi chtmg minh khéng chinh quy, khéng dudc tity ¥ chon mét cdch phan tich thuan tién roi
chi xét cach do.

Phai chi ra rang véi moi céach phan téch hop 1&, déu c6 thé chon s6 1an bom lam xau roi khéi L.
Thtt ty ndy quan trong: ngudi chitng minh chon w, con cach phan tach x,y, z phai duge xét bat ky
mién thda cic dicu kién ctia lemma.

Véi:

w=a"b"

Vi
lzy| <n

nén cd x va y déu nam trong n chit a dau tién. Vi y khong réng, ta c6 thé viét y = ¥ véi k > 1.
Diéu nay gidi thich vi sao chi can xéa y 1a s6 chit a va b khéng con bang nhau.
Budc 4 — Chon mot i dé tao xdu khoéng thudc ngdn ngit

Bé dé bom yéu cau:
xy'z € L
cho moi

1> 0.

Vay dé tao mau thuan, ta chi can tim mét 4 khién:

xy'z ¢ L.
Thudng dé nhat la:
1=0
hoac:
1= 2.
Vi du chon:
1 =0.
Ta bd y.
Ban dau:
w=a"b"
ma
y=d",  k>1,
nén sau khi bé y:
zy'z = a"Fp".
Bay gio:
n—k#n
nén s6 a khac s6 b.
Do dé:
2’z ¢ L
7
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Budc 5 — Két luan mAu thuin

Nhung bé dé bom néi rang néu L chinh quy thi phai cé:
zy'z e L
v6i moi ¢ > 0.

Ta viura tim dugc:
xy’z ¢ L.

— mAu thuan.

Vay gia thiét ban dau sai:

L khong phai ngdn ngit chinh quy.

1.7 Phép ndi (concatenation) va biéu thitc chinh quy

Sau phan chitng minh khéng chinh quy, ta quay lai cach tao ngén ngw chinh quy. Can phan biét
phép todn trén ngon ngi va ct phap biéu thic chinh quy (regular expression) dung dé mé ta ching.

Phép nbi ctia hai ngén ngi
AoB={zy|xz €A, ye B}.

Nghia la: 1dy mot xau z tit A, mot xau y tit B, roi ndi x véi y.

Véi:
A = {good, bad}, B = {boy, girl},
ta dugc:
A o B = {goodboy, goodgirl, badboy, badgirl }.

Chu y:

AoB
la phép toan gitta hai ngdén ngi.
Vi du:

oul
biéu dién:

0,1}

Phép nbi trong biéu thic chinh quy

Cung thao tac nbi d6 cé thé viét truc tiép trong biéu thic chinh quy: néu R;, Ry 14 cic biéu thitc
chinh quy:

R0 Ry
ciing 13 mot biéu thitc chinh quy.
Vi du:
0ol
biéu dién:

{01},



Con o*
Dau * (phép déng Kleene, Kleene star) cho phép néi 0 hodc nhiéu xau thudc ngoédn ngit ban dau.
Trudng hgp dé nham 1 phép déng Kleene ctia ngdn ngit rong.
Slide viét:
o* = {e}.
Phép déng Kleene cho phép chon 0 xau dé ndi.

Dit @ khong c6 phan tit ndo, ta van cé trudng hop lay 0 lan:

E.

o = {e}]

1.8 Chuyén biéu thitc chinh quy (regex) sang NFA

Ta da biét biéu thtic chinh quy mé ta mot ngén ngir; bude tiép theo 14 bién mo td dé thanh mot
méy c6 thé nhan céc xau thudc ngén ngit Ay. Cach dung NFA bat dau tir vai truong hop don gian
roi ghép céc may nhé theo cau tric ciia biéu thitc.

C6 6 truong hgp co ban trong cach dung NFA tit biéu thiic chinh quy:

R=a, e, 9, RiURy, RiRo, RT

Trong d6 3 trusng hop dau 1a trudng hgp co s& (base cases), 3 trudng hgp sau 1a trudng hgp
dé quy (recursive cases) dua trén viéc ghép cdc mdy nho hon. Khi 6n, nén nhé theo hai nhém nay
thay vi hoc thudc sdu trudéng hop roi rac.

Téng quat nhu sau:

Regex Céach dung NFA

a Mbét phép chuyén mang nhan a
€ Trang thai bat dau ciing 13 trang thai chdp nhan
%] Khong c6 duong di chap nhan

RiUR, Phéan nhanh bang phép chuyén e
RiRy Né&i NFA; sang NFA, bing ¢
Ry Thém dudng lap qua e va dudng chadp nhén ¢

Ba phép dyng quan trong: phép hdp (union), phép ndi (concatenation) va phép lip Kleene
(star).

Ky hiéu thém: RT 1 cdch viét gon ctia RR*, tiic ¢6 it nhat mot lan xuat hién ctia R (khic R*, von
cho phép ca 0 lan).
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Vi du trén bang. Hinh duéi minh hoa céch ghép céc 6témat con dé di tit biéu thitc R = a(abb)*Ub
dén mot NFA nhén cling ngon ngit. Trude hét, ta xét truong hop don gidn nhat: 6tomat cho mot
ky tu a hoac b.

Ghi chi trén bing vé dung regex — NFA: R = a(abb)* Ub, L(N) = L(R), N = (Q,%,0,qo0, F), ¥ = {a,b}; cdc budc
cho a, b, ab, abb va (abb)*.
Budce 1: tao 6tomat cho a

Vi a € ¥, biéu thitc chinh quy @ m6 ta ngon ngit L(a) = {a}. NFA nhin ngén ngit nay chi can hai
trang thai va mot phép chuyén mang nhan a:

O ®

Doc a thi di t6i trang thai chdp nhén (accepting state).

Cac budc tiép theo. Tit NFA cho a va b, ta ghép céc mdy trung gian theo bing dung NFA phia
trén: ndi dé tao ab rdi abb; dung phép lip Kleene cho (abb)*; ndi véi a dé duge a(abb)*; cudi cling

hop véi b dé nhan R = a(abb)* Ub. Cac phép ghép dung chuyén e theo bang; hai so dd trén chi
minh hoa trudng hdp ca s, chua phai NFA cubi cling.

Tuwong tu véi b:

10



2 Ngo6n ngtwt phi ngit cAnh (Context-Free Languages)

Céc méy hitu han khong di dé ghi nhé mot sé quan hé phu thudc dai han, vi du sb chit a phai bang
s6 chit b. Day 1a 1y do ta chuyén tit ngén ngit chinh quy sang ngon ngi phi ngit cinh (context-free
languages, CFL), mot 16p ngdn ngit rong hon.
T la:

Regular Languages C Context-Free Languages.
Vin pham phi ngit cdnh c6 thé sinh ca nhitng ngdén ngit ma biéu thtc chinh quy khong biéu dién
dugc, chang han {a™b" | n > 0}.
Vi du cuc ky quan trong:

L ={a"b":n >0}

Vin pham (grammar) 13 hé quy téc sinh; ngon ngi ctia vin pham 13 tap tat ci cic xau chi gom ky
hiéu két thic c6 thé dan xuét tir ky hiéu bit dau.

Trong CFG, ky hiéu = biéu dién mot budc dan zuat (derivation), khong phai phép chuyén trang
thai cia 6t6mat.

2.1 Dinh nghia van pham phi ngit cAnh (CFG)

Dé mo t& cach sinh xau trong mot ngdn ngit phi ngit canh, ta dung vdn pham phi ngit cinh (context-
free grammar, CFG). Van pham gdm cac ky hiéu khong két thic, ky higu két thic, ky hiéu bat dau
va cac luat sinh.
Slide dinh nghia:

G=(V,¥X,R,S).

C6 4 thanh phan.
CFG (context-free grammar): bén thanh phan

Tap bién, con goi 1a cac ky hiéu khong két thiic (nonterminals).
Tap ky hiéu két thiic (terminals), tao nén xau dau ra.

Téap luat sinh (production rules), vi du S — 051.

Ky hiéu bt dau (start variable); S € V.

n iy M <

V: céc bién / ky hiéu khong két thic

Vi du:
V ={S, B}.

Day 1a cac ky hiéu c6 thé tiép tuc duge thay thé theo luét sinh.
Chiing con duge goi la: ky hiéu khéng két thiic (nonterminals).
S: ky hiéu bit dau

Ky hiéu khong két thic diing dé bat dau phép dan xuit.
Vi du:
S.

11
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R: tap luat sinh

La tap céc luat sinh (production rules).

Vi du:
R={S — 051, S— B, B— #}.

¥: cac ky hiéu két thic

¥ ={0,1,#}.

0, 1, # 1a cac ky hiéu két thic vi ching c¢6 thé xuat hién trong xau dau ra va khong duge thay thé
bang luét sinh.

Céc luat sinh ctia CFG chi thay thé ky hiéu khong két thiic, khong thay thé ky hiéu két thic.

2.2 Dang chuan Chomsky (Chomsky Normal Form, CNF)

Cling mot ngdn ngit ¢6 thé duge sinh bdi nhiéu van pham khiac nhau. Dang chudn Chomsky
(Chomsky Normal Form, CNF) chuan héa dang céc luat sinh, hitu ich khi phéan tich va thao téc véi
CFG.

Mot CFG thong thudng cé thé c6 cac luat sinh v6i nhiéu dang khac nhau:

S — ASA, A— B, B —e.

CNF gi6i han dang ludt sinh nhu sau:

Vin pham § dang chuan Chomsky néu cac luét sinh c6 dang:

A — BC
hoac:
A — a.
Trong dé:
e A,B,C la céc ky hiéu khong két thic.
e a la mot ky hiéu két thic.
Ngoai lé:
S —e

duge phép néu ngdn ngit chita xau réng €. Theo quy uéc CNF cho phép ngoai 1é nay, ky hiéu bat
dau S khong xuét hién & vé phai ctia bat ky lut sinh nao.

2.3 Vin pham phi ngit canh va 6témat diay xubng (CFG va PDA)

Néu CFG dung dé sinh ngdn ngit phi ngit canh, thi loai may nao cé thé nhdn 16p ngdén ngit nay?

Cau tra loi la:

Otémat day xudng (pushdown automaton, PDA)

Va ¥ 16n nhat clia toan bo Topic 2 la:

12



CFG = PDA

O day hiéu 1a vin pham phi ngtt cdnh va PDA khong don dinh (nondeterministic PDA) sinh/nhan
cting 16p ngoén ngit phi ngit canh, chit khong phai chiing cé cau tric hodc cich chay gidng nhau.

So sanh CFG PDA khoéng don dinh
Céach nhin Sinh xau béang luat sinh Nhéan xAu bang trang thai va
ngin xép
Céu trtc chinh Ky hiéu khong két thic, két thic, Trang théi, phép chuyén, ngin
luat sinh xép
Két qua L(G): tap xau dugc sinh L(M): tap xau dugc nhan

2.4 Dinh nghia PDA bing bd 6 thanh phin

Diém méi so v6i 6toémat hitu han 1a PDA c6 thém ngdn 2ép (stack) dé luu thong tin tam thoi. Vi
vy, ngoai trang thai va ky hiéu dau vao, phép chuyén con cé thé xét ky hiéu trén dinh ngin xép.
Slide dinh nghia:

M = (Q,E,F,(S, QO7F)'

Cé 6 thanh phan.
PDA (pushdown automaton): sidu thanh phan
Q Tap hitu han cic trang thai.
Y Bang chit cai dau vao.
I' Béng chit cii ngin xép (stack alphabet).
§ Ham chuyén trang thai, xét dau vao va dinh ngin xép.

go Trang thai bat dau.
F  Tap céc trang thai chap nhan.

Dinh nghia bd 6 thanh phan nay theo quy uéc ciia Sipser. Mot s6 gido trinh dung bd 7 thanh phan

khi quy dinh thém ky hiéu ddy ngan xép ban dau; hai cach dinh nghia khéng nén trén 1an khi lam
bai.

I': bang chit cii ngin xép

bay 1a cai mdi.

I' 1a tap céc ky hiéu dudgc phép luu trong ngan xép.

Vi du:

I' ={a,b}.
Khong nhat thiét:

r=%X%.

Hai alphabet ¢6 thé khéc nhau.
Vi du input la:

¥ ={0,1}
nhung ngin xép cé thé ding:

I ={X,$}.

13
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2.5 Phép chuyén trang thai va ciu hinh cia PDA

§(trang théi, ky hiéu vao, dinh ngin xép)
1
(trang thai mdi, thao tdc ngan xép).
Mot phép chuyén (transition) trong slide c6 dang:
((p,a,B),(a,7))-
Hiéu la: & trang thai p, doc a (hodic khong doc ky hiéu néu a = ¢), xit Iy 3 & dinh ngan xép, chuyén
sang ¢ va thay 3 bang . Véi dang 6 thanh phan néu trén, 8,7 € T' U {e}.

C6 ba thao tdc ngan xép co ban: push (day thém ky hiéu 1én dinh), pop (liy ky hiéu khoi dinh),
va khéng thay ddi ngin xép. Cach viét 3 — v trong mo6 hinh & day biéu dién viée doc/x6a ky
hi¢u dinh 3 rdi ghi v (m&i bén c6 thé 1a €). Néu gido trinh ding bién thé cho phép thay dinh bang
cd mot xau, can doc theo dinh nghia riéng ciia bién thé dé.

Hinh dung nhanh: véi ngin xép cé dinh & bén trai, tit ba cé thé push ¢ thanh cba, hoiic pop
b thanh a. Néu khong stta ngan xép thi van 1a ba. DAy 1a vi du thao tac, khéng phai phép
chuyén cu thé ctia PDA dang xét.

Mot cdu hinh (configuration) c6 thé biéu dién bang bo ba:

(trang thai, dau vao chua doc, noi dung ngin xép).

Vi du:
(q1,bba, bba)

nghia la:
e may dang & trang thai ¢i;
o dau vao chua doc 13 bba;
e ndi dung ngin xép hién tai 1a bba.

Tai liéu quy u6c ndi dung ngan xép dude viét:
dinh ngin xép dudgc viét bén trai (top-first)

Cho nén trong;:
bba

ky tu b dau tién 13 dinh ngan xép (stack top).
3 Ban d6 khai niém va thuiat ngi

Tém lai, c6 hai cdch nhin twong ting: Biéu thitc chinh quy/DFA/NFA ding dé mo t4 hodc nhan
ngdn ngt chinh quy; con CFG/PDA la cdp cong cu tuong tng cho ngdén ngit phi ngit cdnh. Ngon
ngt chinh quy la mot 16p con thuc su cta 16p ngdén ngit phi ngit canh.
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Lép ngbn ngiv Cach mo ta May nhan

Ngoén ngit chinh quy Biéu thttc chinh quy (regex)  DFA hoiic NFA
Ngoén ngit phi ngt canh Van pham phi ngit cAnh PDA khoéng don dinh
(CFG)

Vidu L = {a"b" | n > 0} 1a ngdn ngtt phi ngt cdnh nhung khéng chinh quy. Vi vy, moi ngén
ngit chinh quy déu la ngén ngit phi ngit cinh, nhung chiéu ngudgc lai khong ding,.
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