Toan rdi rac

Chuong 2

Quan hé
(Relations)

Ths. Tran Quoc Viét

1. Mt sb khai niém va dinh nghia

1.1 Quan hé 2 ngbi (Binary relations)
§ Cho2tapA, B bitky
§ Quanhé 2ngoi R gitta 2 tap hop A va B lamét tap con caa
A'B TTF
Vidu 1.1 A={a,a} vaB={xy,z} e
Ri={(a,y).(a1,%).(a1,2)}
R~-{(ay).(@2} —o |
&2 quan hé gitaA vaB
§ Mot quan hé gitra A va A goi lamét quan hé trén A
s Ki hiéu: aRb ndi rang (ab)i R (mot bo ciaR)

1. Mgt sb khai niém va dinh nghia

Vi du 1.2 Cho:
A=Quan-huyén = { Di An, Bén C&t, Quan 1,Qu4n 3, Tan
Binh}
B=Tinh-TP={TPHCM, Binh Duong}
Xét quan hé R° “Thugc tinh_TP” giita A vaB.
Taco: (Di An, BinhDuong) T R
(TanBinh, TPHCM)T R
(Quan 1, Binh Duong)l R

1. Mt sb khai niém co ban

Quan c6 thé trinh by ¢ dang bang:

Quan-Huyén Tinh-TP
Quan 1 TPHCM
Quan 3 TPHCM
Téan Binh TPHCM
Bén Cét Binh Duong
DiAn Binh Duong




1. Mgt sb khai niém co' ban

Vidy 1.3: Cho: A={cé&c sinhvién} ={sv1, sv2, sv3, sv4}
va B={ca monhoc} ={TRR, LTM1, PPS, Triét}
Xét quan hé R °” Bang ky mén hoc” dugc dinh nghia:
"xI A"yl B, xRy U “x c6 dang ky mén hocy”
i1 Néu sv2 dang ky mon PPS thi (sv2, PPSS) T R
i1 Néu svl dang ky mon TRR thi: (svl,todn RR) 1 R
i1 Néu sv1 khong dang ky mén Triét, thi: (sv1,Triét) | R

U,...

1. Mt sb khai niém co' ban

Vi dy 1.4: Trén tap sd nguyén z, xét quan hé:
aRb U a—bchiahét cho5
U avabcé cing sb du khi chiacho 5
U a° b(mod 5).
(HayR={(-14), (38), (27),...})
@ Tong quét: Trén tap sb nguyén z, cho trude s6 n>1. Quan
hé: aRb U a-bchiahétchon
U avabcé cing sb du khi chiachon
U a° b(mod n).
goi laquan hé déng du modulo n.

1. Mgt sb khai niém co ban

Biéu di&n quan h¢ 2 ngdi bing db thi:
Vi du 1.5: Cho A={4,5,6} B={1,2,3} vaR={(4,1), (4,2), (5.2),
(6,3)}. COthé biéu dign R bang db thi:

° R
A B
3 |
4. 1
E R TR —
5. 2

1. Mt sb khai niém co ban

Biéu dién quan hé 2 ng6i bing ma trén:
Cho 27tapﬂhtru han A, B vaR lamét quan hé gitta A vaB.
Céthé biéudién R béng matran zero-one M nhu sau:
Véi méi il Avajl B
Néu (i,j)l Rthim; =1
Néu (i,j) T Rthim;=0
Vi du 1.6: Matran biéu di&n cho quan hé trong vi duy trén
e 10
M = 910
@ 0 14




1. Mgt sb khai niém co ban (tt)

1.2. Quan hé n ngbi:
Mot quan hé n ngdi R trén cac tap A A,, ... A, lamot tap
conA;” A, ...7 A, Céctap A, A,,..., A, goi lacac mién
cuaR.
Vi du 1.7: Cho A,=céc chuyén tau = {S1, S2, S3, LH2}
A,=Cécga={NT, DN, TH,BD}
A= Gio ={0,1,2,...23}
A,=Phit ={0,1,2,...59}
Xét quan hé:
LichTau={ (x,y,z,t)/tdu x c6 dén (dirng) tai gay ltc z gio t phit}

Mot s6 khai niém co ban (tt)

UTryc quan, c6 thé xem quan hé LichTau nhu bang

ChuyenTau Ga Gio Phat
Mbi dong la 1S1 NT 13 30
mot b0 cua R

S3 DN 4 40

S1 TH 17 45

LH2 BD 4 0

Mot s6 khéi niém co ban (tt)

u LichTau laquan hé 4 ngbi
1 Néu tau S1 dén vadirng tai ga NT IGc 13h30, thi:
(S1,NT,13,30) T LichTau

i1 Néu tau S3 dén va dirng tai ga DN 1Gc 4h40 thi
(S3,DN,4,40)T LichTau

i1 Néu tau S1 khong ding tai ga TH 18h30 thi
(S1,TH,18,30)i LichTau

1 Néu tau S1 dén ga Tuy hoallc 17h45 thi :
(S1,TH,17,45)1 LichTau

Mot so khai niém

Vidy 1.8: Trén cac tap Sinh_Vien={sv1, sv2, sv3},
Mén_hoc = {trr, csdl, mmt}, Biém={0,1,2,3,4,5,7,8,
9, 10}. Xét quan hé “Két_qua”:

(sc;m)i Két_qua U sinh vién sco két qua moén clam diém.

Sinh_Vién | Mén_hoc | Biém

svl csdl 8 . L . N
w2 osdl 5 Két_qua la quan hé 3 ngdi
svl mmt 3

sv3 trr 9




Mot sb6 khai niém

p TapK={A A At T {AL, A,... A} goi lakhod caa
quan hé R néu véi moi giatri (Kiy, Kipe, Ki)1 Al A oo’
A, chi co t6i damot bo codang (... , Kiy, ..

Ko ) TR

2. Mgt sb phép toan quan hé

2.1 Phép chon (selection): Cho C lamot diéu kién, phép
chon s<(R) laphép lay racéc bo tir R thoa dieu kién C

Vidu 2.1
Ket_Qua S Mon="csdl" ( Ket — qua)
Sinh_Vién |Mén_hoc | Biém Sinh_Vién | Mon_hoc | Diem
svl csdl 8 svl csdl 8
sv2 csdl 5 sv2 csdl 5
svl mmt 3
sv3 trr 9

2. Mt sb phép toan quan hé

Viduy 2.2
Lich_Tau S Gio>12UGa="TH" (Li Ch_Tau)
ChuyénTau | Ga | Gio | Phat ChuyénTau | Ga | Gio | Phat
i NT | 13 | 30 LH2 TH| 4 | 0O
3 DN| 4 | 40
i TH| 17 | 45
LH2 TH| 4| 0O

2. Mot sb phép toan quan hé

2.2.Phép chiéu (Projection):

s Chotruéc cactap Ay, A, ..., A,. Anhxa chiéulén cic
thanh phan thi iy,iy, ..., iy, (M £n) dugc dinh nghia:

Piiyi ACA LA ®AT
(@ a . a)al,

5 Khi do, véi Rlamét quanhé tren Aq, A, ..

Goi laquan hé chiéu

A LA

a, .. a)

S A thi:




2. Mgt so phép toan quan hé

Vi du 2.3: Xét quan hé trong vi du 1.7. Néu chi mudn biét thong tin
vé chuyén tau va céc ga dén (khéng cin quan tam dén thoi diém),
taxét quan hé chiéu:

p ChuyenTau,Ga ( R)
LichTau p Chuyen_tau,Ga ( R)
Chuyentau| Ga Gio | Phat ChuyenTau Ga
S1 NT 13 30 S1 NT
S3 DN 4 40 S3 SG
S1 TH 17 45 S1 TH
LH2 BD 4 0 LH2 BD

3. Mot sb tinh chat cia quan hé

Mot quan hé R trén A c6 thé c6 cac tinh chét sau day:
a) Tinh phan xa (reflexivity):
R phan xa (reflexive relation)U " al A, aRa

Vidu3.1: Cho A={1,2,3,4,5},va A
quan hé R trén A: 5

R={(1,1),(2,2).(2,3),(3,3).(3,4),
(3,5),(4,2) ,(4,4), (5,1), (5.5)}

P R c6 tinh phan xa.

3. Mot sb tinh chat cia quan hé (tt)

Vidu 3.2: Cho A ={1,2,3,4} va quan h¢ Rtrén A:
R={(1L.1),(21).(31). (3.2), (4.4).{33)}
Tathay $21 A nhu (2,2)I R, nén R, khong cd tinh
phan xa.
Vidu 3.2: Chq A={ Ngu(}i}, xét quan hé R trén A dugc dinh
nghia: " x,yl A, xRy U “x quen biét véi y”
Taco: “" xI A, x quen biét voi x” (hién nhién)
Hay " xI A, xRx nén R ¢ tinh phan xa.
Vidy 3.4: Quan hé “£" trén R ¢06 tinh phan xa. Vi:
"X R, x£x

3. Mot sb tinh chat caa quan hé

b) Tinh déi xing (Symmetry):
R dbi xing (symmetric relation)
U "abl A,aRbb bRa

Vi du 3.5: A={1,2,3}, xét quan hé trén A
Ry;={(L1), (32), (1,3), (3,1), (2,3)} laquan h¢ dbi xing
R,= {(2,1), (1,2), (3,2), (1,3), (3,1), (3,3)} laquan hé khong
doi xang




3. Mot sb tinh chat cia quan hé

Vi du 3.6: Cho tap A={Con nguoi}, Xét quan hé R° “Quen
biét” dugc dinh nghia nhu sau:
"xyl A, xRy U “x quen biét vsi y”
Quan hé nay c6 tinh phan xa, va dbi xung

Vi du 3.7: Xét quan hé R:*Lang giéng” trén tap T={ céc tinh-
Théanh phé} dugc dinh nghia:
“xyl T,xRy U “x c6 phan ranh gisi chung véi y”
Quan hg “Léng giéng” ciing c6 tinh déi ximng.

Vi du 3.8:Quan hé “=" trén tap A bét ky quan hé c6 tinh ddi
xing

Vi du 3.9: Quan hé “£* trén R khong ¢6 tinh déi ximng.

3. Mot sb tinh chat cia quan hé

c) Tinh phan xitng (Antisymmetry):
R phan xung (Antisymmetric relation)
U " abl A, (aRb) UbRa) b a=b
Vi du 3.10: Quan hé “£” trén tap sd thuc R, c6 tinh phan xtng.
Vii"xyl R, (xEy )U(Y £X) b x=y
Vidy 3.11: Chotap A={1,2,3,4} vaquanhé Rtrén A |1&:
R,={(1.1),(2.3),(2,2),(4,3).(44)}
R, khdng c6 tinh phan xa, nhung cd tinh phan xang.
R,={(1,1),(3,3),(4,4)} : Bdi xting, phan xing

3. Mét sb tinh chat caa quan hé

d) Tinh bt ciu (Transitive):
Rcotinh bat chu U " x,yl A (xRy UyRz) b xRz
Vidu3.12:
Cécquanhé “=",“ £” trén R |ac4c quan hé co tinh bét cau
Quan hé "1” trén R khong c6 tinh bit cau?
Quan hé “//” trén L |a quan hé c6 tinh bét ciu.
Quan hé “ A" trén L |aquan hé khong co tinh bit cau.

Quan h¢ dong dw modulo n trén Z 12 quan hé c6 tinh bit
cau.

3. Mot sb tinh chat cia quan hé (tt)

Vi du 3.13: Xét quan hé ddng du modulo n trén z.
"abl z,@b(mod n) U ab chiahétchon.
§ Taco:"d z, aa=0chiahétchon. Hay " a z, & a(mod n)
Vay ° (mod n) c6 tinh phdn xa.
s "abl z,®@b(modn) U abchiahétchon
b a-b=kn voi kI z b b-a=-kn
b b-achiahét chonb b°a(mod n)
Vay © (mod n) cé tinh ddi xiting
s "ab,cl z,a b(mod n) vab° c(mod n)
U a-b=k;nvab-c=knvai k;, k21 z
b ac = (ab)+(b-c)=(k,+k,)n hay a-c chiahét chon.
Hay &° c(mod n) . vay ° (mod n) ¢ tinh bt cdu




3. Mot sb tinh chat cia quan hé

Vi du 3.14: A={ Céc tinh/Thanh phé}
R: “Léang giéng” (xem vi du truéc)
R: c6 tinh phan xa, di ximng, nhung khong cé tinh phan
xirng, vakhdng cd tinh bat cau.
Vi du 3.15: A={Ngudi}; R:”Quen hiét” (xem vi du trugc)
R: Khéng ¢4 tinh bét ciu
Vi du 3.16: A={ngudi}, Xé quan hé¢ R:”Anh em” dugc dinh
nghia:
"xyl A, xRy U x c6 cling chame vai y
R: c6 tinh phan xa, d6i xung va béc ciu.

4. Quan hé twong dwong

binh nghia 4.1: Quan hé R trén tap hop A goi laquan hé
tuong dwong néu thoa cac tinh chat: Phan xa, doi xing va
bac cau

Vi du 4.1: Xét quan hé R trén tap sb nguyén z duoc dinh
nghia: " mnl z, mMRn U “m ciing tinh chét chin 1¢ vai n”

Taco:

§ "ml z,mcingtinh chinlé véi chinh nd. Vay R phan xa.

s "mni z, mRnU “mcingtinh chinlé vsi n” b “n cing
tinh chdnlé vsi m” b nRm. Vay R ddi xung.

s "mnkl z
mRn U “m cung tinh chan & véi n” B m-n=2r (kT z)

M 6t sb tinh chat ciia quan hé

p Nhan biét quan h¢ co tinh phan xa, phan xing, déi xing qua
matran biéu di&n quan hé:
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4. Quan hé twong dwong (tt)

s nRk U “ncungtinh chanlé véi k” b n-k=2t (tl z)
P m-k = (m-n)+(n-k)=2(r+t) P “m vak ving tinh chan 1&”
P mRk. C6 tinh bit ciu .

Két lugn: R phan xa, déi xing va bic ciu nén R 1a quan hé
tuong duong trén Z.

Vi du 4.2: Quan hé Rtrén tap S gdm cac chudi ki tu dwoc
dinhnghia: " s;,5,1 S, 5,Rs, U len(s))=len(s,).
laquan hé tuong duong.




4. Quan hé twong dwong

Vi du 4.3: A={ Con nguvi}, Quan hé R trén A 1a“Quen biét”

khéng phai 1a quan hé tuong duong. Vi khdng ¢ tinh bét cau.

Vidu 4.4 Quan hé “song song” trén tap L cac dudng thing
trong mét phang la quan hé twong duong.

C/m:

" LT L, L//L (hién nhién). Vay R phan xa

"Lyl L, L,RLU Ly//L, b L/, hay L,RL,. Vay R ddi
xirng

"Ly, LoLal L, (LA/L2) W(L,JIL3)b L/, Vay R bét ciu.

Két luan: “Song song” 1a quan hé twong dwong trén L

4. Quan hé twong dwong

Vi du 4.5: Quan hé | trén Z* khdng la quan hé tuong duong vi
khéng cd tinh déi xirng.

Vi dy 4.6:Quan hé ddng du modulo n trén tap sd nguyén Z 1a
guan hé tuong duong.
Chtrng minh?

4. Quan hé twong dwong (tt)

Pinh nghia 4.2(16p twong duong): Cho R la mét quan hé tuong duong ‘trén
Avaxl A, 16p tuong duong chirax | tap con caa A gdm nhitng phan
t c6 quan hé R véi x.
N6i cach khac: Lop tuong duong chirax latap con cia A dugc dinh

nghia: [X]g={yl AlyRx}
Vidy 4.7: Trén Z dinhnghiaquan hé R: " abl z,aRb U “acung tinh
chin lé véi b

R: la quan hé tuong duong (xem vi du trugc)
L6p tuong duong chira 2 1& [2]={ Cac sd chin}
={...-4,-2,0,2,4,...}
L6p twong duong chira 1 1& [1] ={Céc sb 1e}={...-5,-3,-1, 1, 35,...}

4. Quan hé twong dwong (tt)

Vi du 4.8: Quan hé ° (mod 4) trén Z
C6 4 16p twong dwong Z,={[0],[1],[2],[3]}
[0]={ni Z/nchiahétcho4}={.....-8,-4,0,4,8,...} ={4k/KI Z}
[1]={nl Z/nchiacho 4 du 1}={...,-7,-3,1,5,9,...}={4k+1/Kl Z}
[2]={nl Z/nchiacho 4 du 2}={...,-6,-2,2,6,10,...} ={4k+2/ki Z}
[3]={nl Z/nchiacho 4 du3}={...,-5,-1,3,7,11,...} ={4k+3/kl Z}

Téng quat: Quan hé © (mod n) trén Z 6 n 16p tuong duong.
Z=[0][2],....[n-1]}




4. Quan hé twong dwong (tt)

DPinh Iy 4.1: Cho Rlamét quan hé twong duong trén tap A. Ta
co:
)" x A, Xl [X]
i"xyT A xRy U [x]=[y]
iil) " xy T A, [XICLyl# &P [X]=[y]
Cim?.
i Rphinxanén" xi A, xRx b xI [x] (theo dinh nghia)
i) mMAR ddi xangnénxRy b yRx b yi []

L 6p twong dwong va cac phan hoach

Pinh nghia 4.3: Chotap hop SvaA,, A,, ..., A, lacactap
con cua Sthoa céc tinh chit:

ALE "il {1,2,....n}
ACA = E T {12,...n}, 0]
AEAE...EA =S

Thi A, A, ..., A, goi lamot phén hoach cia S

Mét phan hoach
s Cula S thanh 7
« Tap con

L 6p twong dwong va cac phan hoach

Vi du 4.8: Cho S={0,1,2,3,4,5,6,7} vaA={1,3,5,7}, B={2,4,6},
C={0}.
Tacé: Al & Bt £vaCl £
ACB=/ ACC=/ BCC=£
AEBEC=S
Vay A, B, C lamét phén hoach cia S

L ép twong dwong va cac phan hoach (tt)

Dinh ly 4.2: Cho R1amét quan hé twong duong trén A. Khi dé
céc 16p teong duong ciia R s& tao nén mot phan hoach caa
A.Nguoclai, néuA,, A,, ..., A, lamét phan hoach cia A
thi tdn tai quan hé trong duong R sao cho {A;} 1a tap cac
16p twong duong caaR.

Vi du 4.9: Quan hé “cting tinh chin I¢” trén tap sd nguyén Z
(xem vi du trugc) phan hoach Z thanh 2 16p teong duong:

[1={.../5-3-1,1,35,...} S
={...-4-2-0246....} ~

(2] Tap s chdn




L ép twong dwong va cac phan hoach (tt)

Vi dy 4.9: Trén z, tap céc |op twong dwong ciia quan hé déng
du modulo 4: z, ={[0], [1], [2],[3]} 1&mot phén hoach caa
z.

Phan hoach

Vi du 4.10: Cho tap A={ &y, &, &, a4, 8, 8} vacactap concuaA: E;={ay, as},
E,={&,a, as}, E5={ a}. Hay tim mot quan h¢ tuong duwong trén A nhan E1,
E2, E3 lam céc 16p tuong duong?

Giai:

Taco: {E;, E,, Eg}lamot phan hoach caa A. Theo dinh ly 4.2, tdn tai quan mot
hé twong duong trén A nhan E,, E,, E; lam céc [6p tuong duong.
Goi R laquan h¢ twong duong can tim.
Do R c6 tinh phan xa nén R c6 dang:
R={(ay, 2, (@ &), (3. ). (@ 2. (3, a), (3, &)} EX
E, lambt 16p twong duong cua R nén R phai ¢ chira céc cap: (ay,as), (8s,8y)
E, lamot 16p twong duong cua R, nén R phai cd chira céc cap: (ay,a,), (a4,a),
(22,25), (35,20), (34, ), (86,24)
Vay Reantim co the & R={(ay, &), (2, &), (25, a).(as, 8),(25, 3), (6 20)}
E {(a1.89), (320, (B.2), (0,2, (2:%), (86,8), (4, @), (35,8)}

5. Quan hé thir ty:

Dinh nghia 5.1: Quan hé R trén tap A goi laquan h§ thﬁ tu
khi va chi khi R c6 tinh Phan xa, phan xang va bat cau.

Ghi cha: Thuong ki hiéu quan hé thir te boi < va (A,<) goi latap
cO thur tu.

Vidu5.1: Chotap A={&,&, &, a, &, 8, &}, Xé cé&c quan hé:
Ri={(au, 8, (a2.8,), (83,8).(84,24).(85,35).(36,36) . (37:87), (81,39),
(83, 8).(84,35), (a5:&), (aa.8), (an.a7)}

R={(ay, &), (a22), (85,83),(as,24).(35,85)(8:36) (37,8, (8,84),
(2, 3).(a0,39), (aga), (33,8), (ay.7)}

R; ¢6 phdi |a mgt quan h¢ thae tu trén A?

R, cd phdi |a mgt quan hé thir tw trén A?

Quan hé thi tw (tiép theo)

s Tathdy:
"d A, aR,a nénR, phan xa
"abl A, aR;bP a=bnén R, phan xiang
"abcl A, aRbUbR,cb aR,cnénR, bit cau
Vay R; lamét quan hé thir tu trén A
§ R, khodng phai la quan hé thir tu vi khdng phan xang

Vi du 5.2: Quan hé £ (so sénh nhé hon hay bing théng thuang
trén R) trén tap sb thuc R 1amét quan hé thir ty. Tap (R, £)
latap cé thu tu.
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Quan hé thir tw (tiép theo)

Vi du 5.3:Trén tap P(E)={ cac tap con cua E}, xét quan hé R:
ARBU Al B
R laquan hé thi tu trén P (E). (c/m?)
c/m:
" Al P(E), Al Ap ARA.Vay R phanxa
" A,BI P(E), Al BUBI A) b A=B.Vay R phanting
" A,B,Cl P(E), Al BUBI Cb Al C.Vay R bit ciu
KL: T lamoét thi ty trén trén P(E) , (P(E), 1 ) l1atap co thu tu

Quan hé thir tw (tiép theo)

Vi du 5.4: Trén tap sd nguyén duong (Z*), xét quan hé chia hét
nhu sau:
"abl z*,abU bchiahétchoa

Chtirng minh | lamét tha tu trén Z+?

Giai:

"d z*, aa(hién nhién). Vay | cotinh phan xa

Quan hé thi tw (tiép theo)

Dinh nghia 5.2: Cho tap co thir tu (A,<) vax,y T A.

i) Néux<y thi y duoc goi lamét troi caax (hay x dwoc troi bai
y) ' ,

i)y 'y dugcgol |?.mc}t tructiep ciax neuy lamot troi cuax, hon
nirakhéngtontai zI A, z1xvaz!y sao chox<zvaz<y.

Vidu 5.5: Chotap co thir ty (Z,£). Ta co:
5lamét troi caa 3 (3 £ 5) nhung khong phai latroi tryc tiép
cua3vico4latroi cua3 (3£4) vas lai latroi caa4 (4£5)
Vidu 5.6: Chotap A={&a,&, &, a,, &, 8, &}, Xét quan hé:

R={(ay, @), (2,8, A(as,8),(ay,34),&(86,35),&(36:8).(37:),
(a1,8), (8, 3):(a1,8), (8s,3), (8g,37), (an,3)}

Quan hé thi tw (tiép theo)

Tathdy R 1amot quan hé tha tu trén A.
ag lamot troi ciia a,.(Hon niraag 1A troi tryuc tiép ciaa,)
ag cling lamot troi cia a, nhung khong latréi tryc tiép

Vi du 5.7: Cho U, ={al z*/al6}={1,2,3,6}, R laquan hé trén
U, dwoc dinh nghia: "abl U, aRbU ap
Taco: 2 va3lacac troi truc tiép cua 1
6 latroi tryc tiép cia2va3

6 latroi cua 1 nhung khong phai latrai truc tiép
cual.
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Thi tw toan phan

p Binh nghia 5.3: Mot thir tu trén A doi latoan phan néu moi
phan tr caa A déu cd thé so sanh dugc. Nghia l&:
" x,yl A thi x< y hay y< x.

Vi du 5.8: Quan hé £ trén R lamét the tu toan phan, vi:
"xyT R (XxEy) Uy £X)
Vidu 5.9: Quan hé | trén Z* lamgt thir tw trén Z nhung khong
phai latht tu toan phan vi 5 va 7 (chang han) khéng thé so
sénh duoc (5)7) va(7.45)

Céch vé biéu d6 Hasse

Biéu db Hasse caamét tap hitu han ¢ thir tu (A,<) bao gdm:
- Tap céc diém trong mat phang, mdi diém tuong tng |a
mot phan tir trong A.

- M6t cung c6 hudng tir x dén'y néu 'y lamét trgi tric tiép
cuax. 6

Vi du 5.10: Biéu dd Hasse cua
({1236}

@ PO thj biéu dién cta mét quan hé thi? tu
sau khi bd di cac khuyén va céac cau ta dugc 1
biéu dé Hasse

Biéu do Hasse ciia tap co thir tw

p Tadd piét céch biéu dign mot quan hé trén tap A hitu han
bang do thi.
p Déi véi @b thi tng véi mot thr ty < trén tap A hitu han:
n Moi dinh déu c6 khuyén
n Néu ngam hiéu c&c khuyén va c&c cung bit cau 1aluon cd,
taco thé don gién‘ bang cach khdng vé céac cung nay. Khi
d6 taduogc biéu do Hasse.
p Vidu: D6 thi biéu didn cia ({1,2,4,6,8,12},)?

Biéu dé Hasse (tt)

Vi du 4.6:

a) V& biéu db Hasse cho tap cd thir ty (A,]) véi
A={1,2,3,45,6,7,8,9,10,11,12} ?

b) V& biéu db Hasse cho tap ¢ thi t (P(E),1 ) voi
E={123}?

@ Biéu do Hasse ciiatdp thir tir toan phan |a mgt day chuyén.
Vi dy 4.7: Biéu db Hasse cia ({1,2,3,4,5}, £)

1 2 3 4 5
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Phan tir [6n nhat, phan tir nhé nhat

Dinh ngh#a 5.4: Cho tap co thir tu (A,<), vami A. m duoc goi
|aphan tir 16n nhét khi va chi khi ml1atroi coatit ca cac
phan tir khéc trong A.

Vi du 4.8: Tap c6 thir tu cho béi biéu dd Hasse:

L4
| e
o "N
‘ ag Qs ‘ ag
a, a Phan t&r I6n nhdt? &1

Nhd nhat? Phan tl I6n nhat?
Hy H, Nhd nhat?

Phan tir [6n nhat, phan tir nhé nhat

Dinh nghia 5.5. Cho tap ¢ thir tw (A,<). nl A goi laphan tir
nho nhit néu n dugc troi bai tat ca cac phan tir khéc trong A
Vi du 4.9: Cho tap c6 thir ty ({1,2,4,6,8,12} ). Biéu db Hasse

nhu sau: 12

1
Phian tlr t6i dai? T8i ti€u? I6n Nnhat? Nho nhat?

Phan tir toi tiéu va toi dai

Pinh nghia 5.6: Cho tap co thir tw (A <)
i) mi A goi laphan tir téi dai néu khdng c6 bt ky troi thuc
su ndo khéc ciam.
i)nl A go| |aphin tir tdi tiéu néu n khong |atréi caa bt ky
phan tr ndo khac

Viduy: Trong vi du 4.8, Hinh 1c6 1 phén tir cyc dai laa, va2
phan tir cuc tiéu laa, vaa,
Trong vi du 4.8, Hinh 2 ¢6 2 phan tir cuc dai laa, vaay, 2
phan tir cuc tiéu laa, vaa,

Trong vi du 4.9, tip A ¢4 2 phan tir cuc dai lA8val2val
phan tr cuc tiéu lal

Phan tir toi tiéu va toi dai

Pinh Iy 5.1: Chotip cd thi ty (A <)
i) Phan tir 16n nhit cia A (néu c6) 1a phan tir t6i dai duy
nhat Suy ra ciing |a phin tir I6n nhit duy nhat.

ii) Phin tir nho nhit cia A (néu c6) 1aphan tir ti tiéu duy
nhat Suy ra ciing |a phn tir nho nht duy nht.

Vidu 5.11: V& biéu db Hasse cho tap thir tu (A,R) Véi:

A={ay,8), 8, &, 8, &, a7}, R={(ay, &), (2,3), (85,:39), (a1,:34),
(85,25), (36:86), (87:27), (21,89), (8, B5), (21,86), (35:2y), (B3,),
(a.29)}

X&c dinh céc phan tir cuc dai, cuc tiéu cnaA? C6 ton tai phin
ttr 16n nhat, nho nhat hay khéng?
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Phan tir toi tiéu va téi dai

p Cho tap thir tu tng véi vai biéu 46 Hasse day:
10,

Bai tap

1) Chotap A={2,4,6} vaB={ab,c,d}

@ C6 bao nhiéu quan hé khéc nhau cé thé ¢ gitta A vaB?

b Cé bao nhiéu quan hé c6 chira cap (2,b)?

¢ Cobaonhié quan hé khong chiracap (1,8) va (3,b)?

d) C6 bao nhiéu quan hé c6 dung 5 cip (a,b) vai a A vabl B?

Xéac dinh cac phan tlr t6i ti€u va t6i
5 dai, phan tr I6n nhdt/nhd nhat (néu

a cé)
3 \ ] ]

2

/ ot
1 11 o
Bai tap

2) Béi vai tirng quan hé trén tap {1,2,3,4} dugc cho dudi day,
quan hé ndo c6 tinh:phan xa, déi ximng, bic ciu:

3){(2,2),(2,3),(24).(3.2),(3,3).(34)}

b) {(11),(1,2),(2.1),(2,2),(33),(4.4)}

0){(24), (4.2}

d){(12), (23), (3.4}

0){(11), (22),(33), (44}

€) {(1,3),(1,4).(2,3),(24),(31).(34)}

Bai tap

3). X&c dinh quan hé R trén Z |a phan xa, d6i xing, phan
xirng, bic ciu hay khong. Trong dé, (x,y) T R néu vachi
néu:

axly b) xy31
c) x=y+1 hay x=y-1 d) x° y (mod 7)
€) x.y>0 f) x=y?2




Bai tap

4) Cho tap A={1,2,3,4,5,6,7} vaquan hé trén A:
R={(6.1).(6:5).(1.4) . (32).(5.3). (3.7).,(4.3)}

a) Biéu dién quan h¢ d& cho bing d6 thi va matran.

b) Hay bd sung téi thiéu cac b vao R dé R trg thanh quan hé thi tu trén
A, tr dg’) xé&c dinh phﬁn tu cuc tiéu, cyc dai va phan ta nho va phan ta
16n nhat caa A (neu co).

5) Cho tap A={al,a2,a3,a4,a5} . Xét quan hé trén A:

R={(al,a2), (a3,82), (a4,a5)}

a Biéudi&n quan hé da cho bang db thi va matran.

b Hay bd sung sb lwong thi thiéu cac bo véo R dé R latra thanh mot
quan hé tueong duong trén A? Tir d6 x&c dinh cac 16p tuong duong.
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