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* Quan hé¢ va cac tinh chat

Quan hé n-ngol va nhirng ng dung
e Biéu dién cac quan hé

* Bao dong cua cac quan hé
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7.1 QUAN HE VA CAC TINH CHAT
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* (CoOnhiéu quan hé gitra cac phan tir cua cac tap hop

* (Cac mo1 quan h¢ gitra cac phan tr dugc biéu dién bang cach dung

mot cau trac goi1 la quan hé
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Dinh nghia 1:

Cho A va B 12 hai tap hop. Mot quan hé hai ngéi tir A dén B 13 mot
tap con cua AxB

- Quan hé hai ng6i tir A ¢én B 1a tap R cac cip duoc sap, phan tir

dau thudc A, phan tir thir hai thuéc B

- Kihiéu: aRb dé chi (a,b) e R
aRb déchi(ab) ¢ R
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Vidu: _ A ap cac sinh vien

- B : tdp cac mon hoc

- R : quan hé bao gom cac cip (a,b) véia e A, beB
Sinh vién MOnN hoc Quan hé
Tuén Toan roi rac (Tuan, Toan roi rac)
Tuén Vit ly (Tuan, Vat 1y)
Hoa Toan roi rac (Hoa, Toan roi rac)
Nga Méac (Hoa, Méc)

Todn roi rac
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Dinh nghia 2:

Mot quan hé trén tap A la quan hé tr A to1 A

- Quan h¢ trén tap A la mot tap con cua A x A
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Vidu:

- A={1, 2, 3,4}

- R ={(a,b) | ala wéec cua b}
Khi do:

R=1(11),(1.2), (1.3),(1.4), (2.2), (2,4), (3.3), (4,4)}

1 2 3 4 R 1 2 3 4
® o ® I | X X X X
2 X X
3 X
®
4 X
1 2 3 4
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CAC TiNH CHAT CUA QUAN HE

Dinh nghia 3:

Quan hé R trén tap A duoc goi 1a 6 tinh phdn xa néu (a,a) € R

Vi du: Xét cac quan hé sau trén tap {1, 2, 3, 4}
quan h¢ nao co6 tinh phan xa?

Ry ={(1,1),(1,2),(2,1),(2,2),3,4), (4, ), (4, D)},

Ry = {(1, 1), (1,2), (2, D},

Ry ={(1,1),(1,2),(1,4),(2,1),(2,2),3,3), 4 1), 44},
Ry=1{2,1),(3,1),3,2),4 1), 4.2), (4, 3)},

Rs ={(1,1),(1,2),(1,3),(1,4),(2,2), (2,3),(2,4),3,3), 3.4, 4, D},
Re = {(3, )}
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CAC TiNH CHAT CUA QUAN HE

Dinh nghia 4:

Quan h¢ R trén tap A duogc goi la co tinh doi Xung .
néu (a,b) e Rthi (b, a) eR

Quan hé R trén tap A dugc goi 1a phdn doi xirng
néu(a,b) eRva(b,a) eRthia=b

Vi du:
Ry ={(1,1),(1,2),(2,1),(2,2), (3,4), (4, 1), (4, 4)},
Ry ={(1,1),(1,2), (2, D},
Ry ={(1,1),(1,2),(1,4),(2,1),(2,2),(3,3), (4. 1), (4, 4)},
Ry ={(2,1),(3,1),(3,2),(4,1), (4,2), (4,3)},
Rs ={(1,1),(1,2),(1,3),(1,4),(2,2),(2,3),(2,4), (3,3), (3. 4), (4,4},
Rs = {(3,4)}.

Todn roi rac
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CAC TiNH CHAT CUA QUAN HE

Dinh nghia 5:

Quan h¢ R trén tap A duogc goi la co tinh béic cau:
ncu (a,b) e Rva(b,c) eRthi(a,c) eR

Vi du:

- Quanhé R={(2,1),(3,1),(3,2), (4, 1), (4, 2), (4, 3)}
Trén tap A ={1, 2, 3, 4} c6 tinh bac cau
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7.2 QUAN HE N-NGOI VA UNG DUNG
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QUAN HE n-NGOI

Dinh nghia 1:

Cho A, A, ..., A, la cac tap hop. Mot quan hé n-ngéi trén cdc tap
nay la mot tap con cua A, X A, ... x A_

-AL A, o, A gol la mién cua quan hé

- N got1 la hdc cua quan hé

Vi du:

- Quanhé R gombd 5 (A, N, S, D, T)
- Trong d6: A: hang hang khong

- N: S6 chuyén bay

- S: noi xudt phat

- D: noi dén

- T: thoi gian xudt phdt
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CcO' SO DU LIEV

Mot co so dit liéu gdm cac ban ghi nhu mot quan hé n-ngoi.

Vi du:

Ma sinh vien  Nganh hoc

Diém trung binh

Ackermand 2342234 Tin hoc 3,88
Adams 8773324 vat li 3,45
Chou 9834532 Tin hoc 3,49
Goodfriend 1093434 Toan 3,45
Rao 7673387 Toan 3,90
Stevens 9835345 Tamlihoc 2,99
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CAC PHEP TOAN TREN QUAN HE n-NGOI

Phép chon

Gia st R 1a mot quan hé n-ngdi va C la diéu kién ma cdc phén ti
trong R c6 thé théa mén. Khi 36 phép chon S, anh xa quan hé n-
ngdi R t&i quan hé n-ngdi gom tat ca cac bo n-thanh phan cua R
théa man dieu kién C do.

Vi du:

Quan hé nao dugc tao thanh khi dung phép chiéu P, 4 1én quan hé:

(sinh vien, mad sinh vién, nganh hoc, diém trung binh)
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CAC PHEP TOAN TREN QUAN HE n-NGOI

Phép chiéu

Phép chieu P; ;. ;  4nh xa bo n-phan tir (ay, &y, ... , a,) t6i bo

M-phan tt (a;,,a;,, a; ), trong d6 m<n

Vi du:

- Tim cac ban ghi c6 nganh hoc la Tin hoc
- Sur dung phép chon S, voi C la dieu kién
Nganh hoc = “Tin hoc”
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CAC PHEP TOAN TREN QUAN HE n-NGOI

Vidu: Héis& nhan dugc bang nao khi thuc hién phép chiéu P,

t&1 quan hé cho trong bang sau

Sinhvien | Nganhhoc __ Monhoc

Glauser Sinh hoc Bl 290

Glauser Sinh hoc MS 475
Glauser Sinh hoc PY 410
Marcus Toan MS 511
Marcus Toan CS 322
Marcus Toan MS 603
Miller Tin hoc MS 575
Miller Tin hoc CS 455
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CAC PHEP TOAN TREN QUAN HE n-NGOI

Phép két noi

Cho R la mot quan h¢ bac m va S 1a mot quan h¢ bac n.
Phép két ndi J (R S), voip <m vap <nla mot quan h¢ bac
m-+n — p chira tat ca cac bd (m + n —p) thanh phan:

(@1, 85, . @y p.,Cpy Cpeee ¢y, Dy, Dy oy )
VOl

-(@1,8,, - @ppiCpy €y .-. C) €R

-(Cy, Gy e €y by, By, B ) €S
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CAC PHEP TOAN TREN QUAN HE n-NGOI

Vidu: Hoi sé nhan duoc bang nao khi thuc hién phép chiéu két

no1 J, gitra 2 bang sau

Todn roi rac

Bang QH: Giang vién_Mon hoc Bang: Lich hoc_Phong hoc

Gido suw Khoa Mon hoc Khoa Mon hoc| Phong| Thai gian
Cruz Zoology 335 Computer Science 518 N521 2:00 p.M.
Cruz Zoology 412 Mathematics 375 N502 3:00 p.m.
Farber Psychology 501 Mathematics 611 N521 4:00 p.M.
Farber Psychology 617 Physics 544 B305 4:00 p.M.
Grammer Physics 544 Psychology 501 Al100 3:00 p.M.
Grammer Physics 551 Psychology 617 All0D 11:00 am.
Rosen Computer Science 518 Zoology 335 A100 9:00 A.M.
Rosen Mathematics 575 Zoology 412 Al100 8:00 am.
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CAC PHEP TOAN TREN QUAN HE n-NGOI

Bing quan hé: Giang vién_Thoi khoa biéu

Giao sw Khoa Mén hoc Phong Thaoi gian
Cruz Zoology 335 A100 9:00 A.M.
Cruz Zoology 412 A100 8:00 A.m.
Farber Psychology 501 A100 3:00 p.m.
Farber Psychology 617 A110 11:00 A.M.
Grammer Physics 544 B505 4:00 p.m.
Rosen Computer Science 518 N521 2:00 p.Mm.
Rosen Mathematics 575 N502 3:00 p.m.
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7.3 BIEU DIEN QUAN HE
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BIEU DIEN BANG MA TRAN

* Quanhé R ¢o thé biéu dién bé"tng ma tran My = [mij]

- {1 néu (a; b;) € R
™ =10 néu (a;, b;) ¢ R

Vidu: ChoA={1, 2, 3}, B={1,2}
R la quan hé tiv A dén B (a,b) sao cho a>b

0 o
Mr=1|1 0
I 1
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BIEU DIEN BANG DO THI

* Quan h¢ R trén tap A duogc biéu dién bé‘ing dd thi ¢ hudng

* (Cacdinhvacanhlacap(a,b) e R

Vi du: D6 thi c6 hudng ciia quan hé
R={(11),(123),(21),(223),(24),3,1),33)41),
(4, 3)}

Todn roi rac
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