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4. Quan hé th tw, biéu dd Hass

.|


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

1. Pinh nghia ' '

Mot quan hé hai ngdi tir tap A dén tap B |a tap con cla tich Bé
cac R c Ax B. Chang ta sé viét a R b thay cho (a, b) € R.

Quan hé tlr A dén chinh né dwoc goi la quan hé trén A

R ={(a;, by), (a3, bs), (a3, by) }

.|
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1. Pinh nghia l

Vidu. A =tap sinh vién; B = cac Iép hoc.
R ={(a, b) | sinh vién a hoc |&p b}
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__1

1. Dinh nghia

Vidu. Cho A={1, 2, 3, 4}, va
R ={(a, b) | ala wéc cua b}

Khi do
R={1,1),(1,2),(@1,3), 14,2 2),(2,4), 3, 3), (44)
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2. Cac tinh chat cia Quan hé

Pinh nghia. Quan hé R trén A dwoc goi 1a phan xa néu:
VaeA,aRa

Vidu. Tréntap A ={1, 2, 3, 4}, quan hé:

“ R, ={(1,1), (1,2), (2,1), (2, 2)7\(SF)RET N
khong phan xa vi (3, 3) ¢ R,

“R,={(1,1), (1,2), (1,4, (2, 2), (3,3), (4, 1), (4, 4)} phan
xavi (1,1), (2,2),(3,3),(4,4) e R,

‘|
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" Quanhé <trén Zphan xa via<avdi moiae Z

" Quan hé >trén Z khéng phanxavil>1

=Quan hé&“|” (“wdc s6”) trén Z * 1a phan xa vi moi so
nguyén a la wdc cua chinh no .

Cha y. Quan hé R trén tap A 1a phan xa néu né chra dwéng
chéocua Ax A:
A={(a,a),a e A}
A

3
2

1 2 3 4 |
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2. Céc tinh chat ctia Quan hé “ |

Pinh nghia. Quan hé R trén A dwoc goi la déi xirng néu:
Vae AvVvbeA(@aRDb)—>(bRa)
Quan hé R dwoc goi la phan xirng néu
vacAvbeA@RDb) ABRA) - (a=h)

Vi du.
= Quanhé R, ={(1,1), (1,2), (2,1)} trén tap
A ={1, 2, 3, 4} l1a d6i xtrng
= Quan hé < trén Z khdng doi xirng.
Tuy nhién né phan x&ng vi
(@<b)a(b<a) > (a=Dh)

—
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2. Cac tinh chat cia Quan hé ” l

= Quan hé“|” (“‘wéc s0”) trén Z *+ khdng dodi xirng
Tuy nhién né co6 tinh phan xing vi
@l[b)a®d|a)—>(a=Db)
Cha y. Quan hé R trén A 1a doi xirng néu né dodi xirng nhau
gua dwdng chéo A cua A x A.

Quan hé R 1a phan x&ng néu chi co cac phan tlr nam trén
dwdng chéo la dbi xirng qua A cua A x A.
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2. Cac tinh chat cua Quan he

Pinh nghia. Quan hé R trén A co6 tinh bac cau (truyén) néu
va,b,ceA(@aRb)A(bRc)—>(@aRc)
Vi du.

Quan hé R={(1,1), (1,2), (2,1), (2, 2), (1, 3), (2, 3)}
tréntap A = {1, 2, 3, 4} c0 tinh bac cau.

Quan hé <va “|"trén Z c6 tinh bac cau
(@<b)Aa(b<c)—>(a<ge)
@l[b)a(|c)—>(alc)

>
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3. Biéu dién Quan hé l

Gioi thiéu
Ma tran

Biéu dién Quan hé

|
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Pinh nghia l

Cho R la quan hé tr A = {1,2,3,4} dén B = {u,v,w}:
R ={(1,u),(1,v),(2,w),(3,w),(4,u)}.

Khi dd R co thé biéu dién nhuv sau

Dong va cét

tiéu dé co
thé bd qua néu

khong gay hiéu
nham.

AW N -
— O O | S
& =0 O @ — | =
S = = O|Z

Pay |a ma tran cap 4x3 biéu dién cho quan hé R

¢
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-3_1

ieu dién Quan hé

Dinh nghia. Cho R la quan hé tir A = {a,, a,, ..., a..} dén
B={b,, b, ..., b }. Ma trdn biéu dién cla R |a ma tran cap
m x n Mg = [m;] xac dinh boi

0 néu(a;,b)eR

my; = .

Vidu. NéuR laquan hétr A={1, 2, 3} dén
B={1, 2} sao choaR b néu a> b. Khi 2

_ | =
R & | DO

dé ma tran biéu dién clia R la

14 3
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Bieu dién Quan hé —

1 néu(a,b)eR
0 néu (a,b)eR

Vidu. Cho R la quan hé tv A ={a,, a,, a;} dén
B ={b,, b,, bs, b,, b} dwoc bieu dién b&i matran

m; =

by, b, by b, b

0 1 0 O io]suE
M,=1 01 1 0
§ong - 1O =

Khi d6 R gém céc cap:
{(@1; by), (2, by), (ay, by), (a2, by), (A3, by), (a3, b3), (a3, bs)}

»
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'Bﬁ

ieu dién Quan hé

" Cho R laquan hétréntap A, khi dé My la ma fran vuong.

" R |a phén xa néu tat ca cac phan ti trén duong chéo cua

Mg déu bang1: m. = 1 v&i moi i

u v ow
u (\I1x1 0
v O\
w| 0 1

‘|
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ERTIe——

ieu dién Quan hé

R 1a doi xirng neéu Mg, la doi xirng

m;; = My, forall 1, |
u Vv w
ull 0 1
v, 00 1
A e
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ERTIe——

ieu dién Quan hé

R & phén xtrng néu My, thoa:

m; = 0orm;=0 If 1]

u vV W
u| 1 01
v 0 0 0
wl0 11

‘
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3. Quan hé twong dwong | I

Gigi thiéu
Quan hé tvong duong
Biéu dién sb nguyén

Lop twong duong

‘
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Dinh nghia '

Vi du.
Cho S = {sinh viéen cua 16p}, goi
R = {(a,b): a co cung ho voi b}

Hoi
R phan xa? Yes Moi sinh vién
A co cung ho
R do1 xirng? Yes

thudc cung mot
2 Al nhém.
R bac cau? Yes

‘
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3. Quan hé twong dwong l

Pinh nghia. Quan hé R trén tap A duoc goi la twong
dwong ncu no co tinh chat phan xa, doi ximg va bac
cau .

Vi du. Quan hé R trén céc chudi ky tu Xac dinh boi aRb
néu a va b c6 clng do dai. Khi @6 R 1a quan hé tuong
duong.

Vi du. Cho R la quan hé trén R sao cho aRbnéu a—b
nguyén. Khi d6 R la quan hé twrong duong

>
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3. Quan hé twong dwong l

Cho a va b 13 hai s6 nguyén. A duogc goi 1a udc ciia b hay
b chia hét cho néu ton tai s6 nguyén k sao a = kb

Vidu. Chom la sO nguyén duong va R quan hé trén Z sao
cho aRb néu a—b chia hét m, khi d6 R 12 guan hé twong
duong.

- R®& rang quan hé nay co tinh phan xa va doi x&ng.
- Cho a, b,csaochoa-bvab—-c chia hétchom, khi d6

a—c=a-b+b-cclng chia hét cho m. Suy ra R c6 tinh
chat bac cau.

- Quan hé nay dworc goi la dong dw modulo m va chdng
ta viét

a=Db (mod m)
thay vi aRb

>
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Lép twong dwong " l

Dinh nghia. Cho R la quan hé trong duong trén A va

phan ttr a € A . Lép twong dwong chira a duogc Ky hiéu
bdi [a]k hoac [a] la tap
[al,={b € A|bR a}

»
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Lép twong dwong " l

Vidu. Tim cac 16p twong duong modulo 8 chira 0 va 17

Giai. Lop tuong du:crng, modulo 8 chira 0 gom tat ca céac
sO nguyén a chia hét cho 8. Do do
[0]s={...,—16,-8,0,8, 16, ... }
Tuong tu
[1]s={a|achia8 du 1}
={...,—15-7,1,9,17, ... }

‘|
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Lép twong dwong ” l

Chu y. Trong vi du cudi, cac I&p twong dwong [0]g va [1]g &
rol nhau.

Tong quat, chung ta co

Pinh ly. Cho R la quan hé twong dwong trén tap A va a,
b e A, Khido

() a R b néu [a], = [b]s
(ii) [a]g # [b]r néu [a]g N [b]g = &

Chuy. Cac lop twong dwong theo mot quan hé twong
dwong trén A tao nén mot phan hoach trén A, nghia la
chung chia tap A thanh cac tap con roi nhau.

—
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Lop twong dwong

Chuy. Cho{A, A, ... }|la phan hoach A,thénh cac tap con
khéng rong, roi nhau . Khi dé c6 duy nhat quan hé twong
dwong trén A sao cho moi A, la mot I1op twong dwong.

That vay v&i mbia, b € A, ta dat a R b néu co tap con A, sao
cho a,b e A.

Dé dang chirng minh rang R la quan hé twong dwong trén
AVé. [a]R — Ai néu a e Ai

-
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Vi du. Cho m 1 s6 nguyén duong, khi d6 c6 m 16p dong

—To moauo Tl (1. ... [m—1]...

Chung lap thanh phéan hoach cua Z thanh cac tap con
ro’l nhau.
Chu y rang

[0],, = [m],=[2m],= ...

[1]., = [m + 1] = [2mEd] =

Im-1],,=[2m-1],=[3m - 1] = ...
Méi 1&p twong dwong nay dwoc goi 1a sé nguyén
modulo m

.Tap hop cac so nguyén modulo m dwoc ky hiéu bai Z,,

DA | 1) o By e L d ;
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__1

Gioi thiéu

Ther tw ttr dién

Biéu do Hasse
Phan tr toi tiéu, toi dai
Chan trén nhd nhat, chan dwdi Ion nhat

Sap xép topo

|
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Dinh nghia l

Vi du. Cho R la quan hé trén tap soé thwec:
aRb néu a<b

Hoi:

= R phan xa khong? Co
=R d6i ximg khdng? @Khong
= R phan xung khong? Co

=R bic cau khéng? Co

‘
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Pinh nghia " l

Dinh nghia. Quan he R trén tap A la quan hé thor tw (thor
fLP) néu no co tinh chat phan xa, phan xirng va bac cau.

Nguoi ta thuong Ky hiéu quan hé thu tu boi <
Cap (A, <) duoc goi la tap sap thir tw hay poset

Phan xa: a < a
Phan xing: (@< b)A (b< a)—(a = b)
Bic cau: (a< b)Aa(b< c)—>(a=< ¢

—
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Pinh nghia '

Vi du. Quan hé udc so ““ | “trén tap s6 nguyén duong 1a
quan hé thu tu, nghia la (Z*, | ) la poset

Phan xa?

Bac cau?

QCé,x|xv‘|x:1-x)

<Cé?>

-

a|bnghialab=ka, b|cnghialac=jb.
Khido c=j(ka)=jka:a|c

D

>
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T

Phan x(rng? co?

a|bnghialab=ka, b|anghialaa=jb.
Khi d6 a = jka
Suyraj=k=1,nghialaa=">b
Vidu. (Z,|) la poset? Khong phai

Phan x&ng? 3|-3, va -3|3,

<|: Khong ,—_D nhung 3 # -3.
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(P(S), <), & day P(S) latap hop cac con cua S, la mot poset? |

Phan xa? Q,AQA; YA P(S)

Béc cau? C

Co, la poset.

Co

Phan xirng? <

<A\§B, BcC. Suyra@

|

Co

AcB,BcA. SuyraA=B?

/

o
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Pinh nghia '

Binh nghia. Céc phan tir a va b clia poset (S, <) goi & so
sanh dwgc néua< b hayb< a.

Trai lai thi ta noi a va b khéng so sanh duworc.

Cho (S, < ), néu hai phan t& tly y clia S déu so sanh
duwoc voi nhau thi ta goi no la tap sap th tw toan phan.

Ta cling néi rang <1a thir tw toan phan hay thir tw tuyén tinh
trén S

—
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Vi du

Vidu. Quan hé "< " trén tap sO nguyén dwong la thi tw toan
phan.

Vidu. Quan hé wdc so “| "trén tap hop s6 nguyén dwong
khong la tht tw toan phan, vi cac s6 5 va 7 la khong so
sanh duorc.

.|
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Th tw tw dién ” '

Vidu. Trén tap cac chudi bit c6 do dai n ta cé thé dinh
nghia th& tw nhw sau:

a,a,...a, <b;b,...b,

néua <b, Vi

V&i thir tw nay thi cac chubi 0110 va 1000 la khéng
so sanh dwoc vé&i nhau. Ching ta khéng thé néi chudi
nao lon hon.

Trong tin hoc chung ta thuwdng s dung thi tw toan phan
trén cac chuobi bit .
Po la thu tw tw dién.

»
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Thi tw tw dién " '

Cho (A, <) va (B, <) la hai tap sap th tw toan phan. Ta dinh
nghia thr tv ~ trén A x B nhw sau :

(a1, by)< (2 b,) néu
a,<a,hay(a;,=a,vab,;<' b))

Dé dang thay rang day la thi tw toan phan trén A x B. Ta
goi no la thw tw tw dien .

Chu y rang néu A va B dwoc sap tot béi <va <’ twong
trng thi A x B cling dwoc sap tot boi thor tw <

Chung ta ciing c6 thé mé rong dinh nghia tren cho tich
Descartess cua hiru han tap sap th tw toan phan.

»
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Thi tw tw dién " '

Cho X Ia mét tap hiru han (ta goi la bang chir cai).

Tap hop cac chudi trén X, ky hiéu 1a =* , xac dinh boi
= )\ e X* trong do A la chudi réng.
= Néux e X, vaw e X* thi wx € 2*, trong d6 wx
|a két nbi w voi x.

Vi du. Chang han = = {a, b, c}. Thé thi
>*={\, a, b, c, aa, ab, ac, ba, bb, bc, ca, cb, cc, aaa,
aab,...}

‘|
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Thi tw tw dién " '

Gia s < la th&r ty toan phan trén X, khi dé ta cé thé dinh
nghia th tw toan phan < trén =* nhw sau.
Chos=a,a,...a,vat="Db,b, ... b, lahaichubitrén =*

Khidé s<t néu

Hodc a, = b, d6ivéil <i<m ,ticla
o t=aa, ... aybny 4 by - By
Hoac ton tai k < m sao cho
a,=b; voil<i<kva
.., <b.,,nghiala

S = A48, ... A8y, Ao EEEc
t=ajay...a b DS

‘|
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Thi tw tw dién " '

= Chung ta co thé kiém tra 14 tht tw toan phan trén =* Ta
goi no 1a ther tw tee dién trén **

Vidu. NéuZX I3 bang chi cai tiéng Anh voi thir tw: a<b < ...
< z,thi th& tw naoi trén la thtr tw thong thwong gilka cac ter
trong T dién.

Vi du
discreet~ discrete discreet
l €-Ean
discrete
discreet < discreetness discreet

discreetness
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Thr tw tw dién l

Vidu. Néu X ={0, 1} v&i 0 <1, thi < la th& tw toan phan trén

tap tat ca cac chudi bit * .
Ta co

0110 <10

0110 <01100

|
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Biéu dé Hasse |

Mbi poset co thé biéu dién bdi do thi dac biét ta goi
la biéu d6 Hasse

Dé dinh nghia biéu do Hasse chung ta can cac khai niém
phan tr trdi va trdi trwc tiep.

Dinh nghia. Phan t& b trong poset (S, <) dwoc goi la
phan ter tréi cia phantr a trong Snéua< b

Chung ta cling ndi rang a la dworc tréi béi b . Phan tl b
dwoc goi la trdi trure tiép cua a néu b la trdi cua a, va
khdng ton tai tri ¢ sao cho

a<c=<b, axc=#b

o
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Biéu do6 Hasse : l

" Tadinh nghia Biéu doé Hasse cua poset (S, <) la
do thi:

M®6i phan t&r cla S dwoc biéu dién b&i mot diém trén mat
phang .

Néu b 1a trdi truc tiép cla a thi vé mét cung di twr
a dén b.

d
b. a<b<d, a<c
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m A2

Bieu do Hasse

Vi du. Biéu dd Hasse cua poset ({1,2,3,4}, <) cO
thé v€ nhu sau

Chuing ta khong vé

mui tén véi qui wdc moi

cung déu di tir dudi 1én trén
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Vi du. Biéu do Hasse ctia P({a,b,c}) ,. |

va biéu do Hasse cua cac chudi1 bit do dai 3 vo1 thu tu tu
dién

1an.ch 111
{ab}  fac} S0 A - 011
1a}
P ) S -
001
< 000

Giong nhau khong!!! | ‘
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Phan tir toi dai va phan tir toi tiéu.

Xét poset c6 bieu d6 Hasse nhw dwéi day:
M&i dinh mau dod 1a toi dai.
Mbi dinh mau xanh |a toi tiéu.
Khong co cung nao xuat phat twr dlem toi dai.
Khéng c6 cung nao két thuc & diém toi tiéu.

OO
O

© ol
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Chuy. Trong mot poset S hiru han, phan tir toi dai va
phan tir toi tiéu ludn ludn tdn tai.

That vay, chung ta xuat phat tlr diém batky a, € S.
Néu a, khéng toi tiéu, khi do ton tai  a, < a,,
tiép tuc nhw vay cho dén khi tim dwoc phan ti téi tiéu .

Phan t& toi dai tim dwoc bang phwong phap twong tuw.

OO0
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Vi du. Tim phan tt toi dai, toi tiéu cha poset ({2, 4, 5, 10, 12,
2SN B

Giai. Tw biéu do Hasse, chung ta thay rang 12, 20, 25 la
cac phan ti toi dai, con 2, 5 1a cac phan t toi tleu

Nhw vay phan ti toi dai, toi tiéu clia poset cé thé khéng

duy nhat.
12(9 (R)a0
y 0

2 5

‘|
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Vi du. Tim phan tl toi dai, toi tieu ciia poset cac chudi bit d0
dai 37

Giai. Tl biéu d6 Hasse, chung ta thay rang 111 |a phan tt toi
dai duy nhat va 000 la phan t toi tiéu duy nhat.

: ) abalil
111 la phan tir I6n nhat va M)
000 la phan ttr nho nhat e
theo nghia: 110 101 011
000 < abc < 111
100 010

001

v&i moi chudi abc

000
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Chan trén, chan dwéi . l

Dinh nghla Cho (S, J laposet vaAcCS. Phan tlr chan
trén clha A laphantl x € S (co thé thudc A hoadc
knong)saocho VaeA a< x

Phan t&r chdn dwdi ctia A 1a phan tlr x € S sao cho
Vae A X<a

a b~ Vidu. Phan t& chan trén cla
{9.)} la a.
C d
Tai sao khéng phai la b?
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Chan trén, chan dw&i | l

51

DPinh nghia. Cho (S, <) la posetva A c S. Chan trén
nhé nhat cla A la phan tr chan trén x cua A sao
cho moi chdn trény cia A, tadéucd y > X

Chdn dwéi I&n nhat cha A |1a phan t& chan dudi x
cua A sao cho moi chan dudi ycua A, tacé
y < X

Chan trén nhé nhat cta : SupA
Chan dwdi I&n nhat:  infA

>
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Chan trén, chan dwoi ‘ l

Vi du Chan trén nho nhat cla {i,j} 1a d
Vi du. Chan dwdi chung I&n nhat cia
a b {9.j} la g1?
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Chan trén, chan dwéi : l

Chan trén nhd nhat (néu cé) cua A = {a, b} duwoc ky
hiéu b&diav b

Chan dwdi I&n nhat (néu co) cha A = {a, b} dwoc ky hiéu
bdiaab

Vidu ivij=d

Vidu.bac=f
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S

ap xép topo

Cha y. Mdi poset hiru han déu cé phan ti toi tiéu a,.

shoes belt jacket
socks trousers cravat watch
uwear shirt

Sau khi loai bd phan tir a, thi tap con lai van la poset

|‘
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e occommmmmm—

Sap xep topo

Goi a, la phan ti toi tiéu ctia poset mai.

shoes belt jacket
socks trousers cravat watch
uwear shirt

Khéng co6 chan trén cua a, va a,

‘
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Tiép tuc qua trinh nay cho dén khi khdng con phan t& nao nia

Va cudi cung chung ta sé cé 1 sw sap xép

a, Ay, ..., &
shoes belt jacket

socks trousers Caravat watch
uwear shirt

Goi la sap xép topo

‘
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