QUAN HE
(Relation)

e Khai niém
e Quan hé tuong ducng
e Quan hé tJ tu



KHAI NIEM

MOt quan hé hai ngoi giltra tap A va tap B (tu' A dén B) Ia
mot tap con R cua tap A x B

= Néu (a, b) € R, ky hiéu a R b, ta néi a quan hé€ R vGi b

= MOt quan hé gilra A va A dugc goi la quan hé trén A



KHAI NIEM

e Vidul:ChoA=10,1, 2}, B={a, b}
thi R={(0, a), (0, b), (1, a)}
la mot quan hé hai ngoi gilrta A va B



KHAI NIEM

e Vidu 2: Cho n > 1, dinh nghia quan hé:
aRb < a-bchiahétchon
thi R la mot quan hé hai ngon trén Z

Quan hé nay dudc goi la quan hé dong du modulo n trén
/

Néu a R b thi ta viet a=b (mod n)
Véin=5,2R 7vi2-7chia hét cho 5 hay 2 = 7(mod 5)



QUAN HE TUONG DUONG

e MOt quan hé hai ngoi R trén tap A co tinh chat
= Phan xa: néu vX € A= xR x
= POi XUng: néu VX, y € A, XRy=YyRx
= Baccau: néuvx,y,ze A, xRyvayRz=xRz
e Quan hé R o tinh chat phan xa, doi xirng va bac cau
dudc goi la quan hé tueng duadng, ky hi€u la ~; n€u xRy
thi ta ndi x tueng ducng voi y va viet x ~ y



QUAN HE TUONG DUONG

Vidu 1:

e Cho quan hé ¢ trén tap so thuc R dugc xac dinh nhu sau: vx, y
e R, Xopy< Xy e Z Ching minh ¢ la mot quan hé tucng
ducng

e Chirng minh: ¢ cd tinh phan xa, doi x{fng, bac cau

= VXe R, x-x=0 € Z = x ¢ x (phan xa).
= VX,Yye RvaxopythixyeZ=yxeZ =vyox (doi xi’'ng)

= VX, Y, XeRvaxoy yozthixyeZ y-zeZ = xz=(x-
y)+(y-z) € Z = X ¢ z (bac cau)



QUAN HE TUONG DUONG

e Cho R la mot quan hé tuong duong trén A va x €A, tap
hdp {yeA |y ~ x } dugdc goi la I6p tuong ducng chua x, ky
hiéu X, x/~ hay [x]. Tap tat ca cac I6p tuong ducng goi la
tap thuong, ky hiéu A/~

e Vidu: xét quan hé xRy < x - y nguyén, thi

> [x]= {yeA |y - X nguyén }
» [1.5]={..., -1.5, -0.5, 0.5, 1.5,...}



QUAN HE TUONG DUONG

e Pinh ly 1: Gia st R la mot quan hé tucong ducng trén A
khi ay:
» VX e A, X e [X]
> VX, Yy € A, XRy < [X] = [y]

> Hai I0p tucng duong cua x va y sao cho [x] " [y] # & thi
[x] =[]



> LOp
> LOp
> LOp

QUAN HE TUONG DUONG

Vi du 3: Xét quan hé = (mod 3) trén Z thi

0]
1]
2]

={.,-6,-3,0,3,..}
={.,-5-2,1,4,..}
={.,-4-1,2,5,..}

= Luu y: moi x e Z déu thudéc mot trong 3 IGp trén. Tap Z bi phan
hoach thanh 3 I6p d6i mot roi nhau. Z/~ = {[0], [1], [2]}

= Khai quat: quan hé = (mod n) phan hoach Z thanh n I6p tuong
duaong, ky hiéu Z, = {[0], [1], ...[n-1]}



QUAN HE THU TU

MOt quan hé hai ngoi R trén tap A cd tinh chat phan doi xirng
néuvx,y e A, XRyvayRXx= x=y

Quan hé R co tinh chat phan xa, phan doéi x(rng va bac cau
dudc goi la quan hé th tu, ky hiéu la <

NEu xRy thi ta noi x “nho hon y” va viét x < y

Tap A vdi quan hé thd tu' R goi la mot tap co tha tu
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QUAN HE THU TU

Vidu 1:

e Quan hé “"<" thong thudng trén tap so thuc R la mot quan hé
thd tu

e Goi ¢ (X) la tap cac tap con cua tap X, trén ¢ (X) ta dinh nghia
quan hé

A<B< AcB
thi quan hé “<" la mot quan hé th tu trén o (X) (bai tap)
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QUAN HE THU TU

Vidu 2:

e Goi R Ia quan hé hai ngoi trén N xac dinh: vm,ne N,nRm <
n|m (n chia hét m), chi’ng minh R la mot quan hé thd tu trén
N
e Chirng minh: R c6 tinh phan xa, phan doi x{fng, bac cau
= ¥Yne N, n|n = n R n (phan xa)
= ¥Ym, n € Nva nRm, mRn = n|m, m|n thi n = m (phan d6i x{frng)
= ¥Ym, n, p € Nva nRm, mRp thi njm, m|p = n|p = nRp (bac cau)
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QUAN HE THU TU

Luuy:

e MOt quan hé thlr tu < trén A goi la toan phan néu vx, y e
A thi x < y hoacy < x, ngudc lai goi la quan hé thd tu bo
phan

e Vidu: Quan hé “<" trén R la toan phan con quan hé
(chia hét) la bo phan

II| 144
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QUAN HE THU TU

e Chotap Avaquan héthdty < trén A, giast Bc A
= Phan tU' m e B goi la nho nhat cua B ky hiéu min(B) néu Vvx
e Btacom < x
= Phan tU' n € B goi la I6n nhat cua B ky hiéu max(B) néu vx
eBtacox<n

= Phan tU' a €A goi la mot chan trén cua B néu vx € B ta co
X < a

= Phan tU' b € A goi la mot chan dudi cia B néu vx e B ta co
b < X
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QUAN HE THU TU

Vi du 3:

e Chotap X ={a, b, c}, A= o(X) va quan hé thl tu trén A Ila:
VX, Yy e A, X<y Xcy(xvay lacactap con cua X)

o Xét B = {{a}, {a, b}, {a, c}}, thi

> min(B) = {a}, khong co6 max(B)

> Chan duGi cua B la & va {a}, B c6 mot chan trén la {a, b, c}
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QUAN HE THU TU

e Chotap Avaquan héthdty < trén A, giast Bc A
= Tap B dugc goi la bi chan trén néu B cd it nhat mot chan
trén
= Tap B dugc goi la bi chan dudi néu B cd it nhat mot chan
dudi

= Tap B dugc goi la bi chan néu B vua bi chan trén vua bi
chan duGi

16



QUAN HE THU TU

e Chotap Avaquan héthdty < trén A, giast Bc A
= Gia sU B bi chan trén, thi phan tU bé nhat néu co cua tap
cac chan trén cua B goi la chan trén nho nhat cua B, ky hiéu
supB
= Gia sU B bi chan dudi, thi phan tr I6n nhat néu co cua tap
cac chan dudi cua B goi la chan dudi I6n nhat cua B, ky hiéu
infB
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QUAN HE THU TU

Vi du 4:
e Chotap X ={a, b, c}, A= P(X) va quan hé t tu trén A la:
VX, Y eA, X<y Xy
e Xét B = {{a}, {a, b}, {a, c}}, thi
= Tap cac chan trén cua B la {{a, b, c}}, supB = {a, b, c}
= Tap cac chan duGi cua B la {, {a}}, infB = {a}
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QUAN HE THU TU

e ChotapAvaquan héthirtu < trén A, giast Bc A
= NEu min(B) ton tai thi infB = min(B)
= NEu max(B) ton tai thi supB = max(B)
= NEu infB ton tai va infB € B thi min(B) ton tai va min(B) =
infB
= NEu supB ton tai va supB e B thi max(B) ton tai va max(B)
= supB
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