THANH PHO HO CHI MINH e A
Mon thi : Cau tric roi rac

Dé tham khdo
Thoi gian lam bai: 75 phiit

KHOA/VIEN: Cong Nghé Thong Tin
HoO ten: ..ovvveeeeeeeeeeeeeeeeeeeeeeeeeeve, MSSV e

Cau 1. (3 diém) Giai hé thic dé quy sau day:

a, =-1,a, =-26,

{a . =2a,,+15a, +2"(49-15n), Vn2>0.

Cau 2. (3.5 diém) Xét tap hop A={1,2,4,5,10,12,20,25} va dinh nghia quan hé¢ hai ngdi
x R y néunhu x chia hét cho y.
a) Chung minh rang R 12 quan hé thir tu.
b) V& biéu d6 Hasse cho tap A dua trén quan hé R. Tur do chi ra (céc) phén ttr tdi dai va
toi ti€u cua A.
¢) Ching minh ring A ¢6 phan tir nhé nhat nhung khong ¢ phan tir 16n nhat. Hoi ¢6 bao
nhiéu s6 nguyén duong nho hon 2023 c6 thé thém vao A d€ A c6 phan tir 16n nhat?
Cau 3. (3.5 diém) Cho ham Bool f theo bon bién nhu sau:

[y, 2,)=xyZVXZtVYZIVXIVXYZIVYZ L.

RN " 1A X Xy | x X X
a) Dya theo biéu d6 Karnaugh bén canh, hay biéu dién _ Y 4 Y Y
ham f trén va x4c dinh 6 té bao 16n cia nd. zt
foon zt
b) Tim cdng thirc da thuec t6i tiéu cho f . 7t
¢) V& mach logic cho ham f & dang ti tiéu. 7t

HET

Sinh vién dwoc ding tai liéu gidy
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Hudéng din giai.
1) Cho a0 =-1, al =-26, a(n+2) = 2.a(n+1) + 15.a(n) + 2*n.(49 — 15n), moi n >=0.
Budc 1: xét PT dac trung t"2 =2t+ 15 > t=5,t=-3.
Nghiém chung c6 dang: a(n)* = A.5"n + B.(-3)"n.
Budc 2: & day, phan khong thuan nhat c6 dang (an+b).c n véi ¢ khéc ca 2 nghiém ctia PT
dic trung = truong hop dé. Néu nhu bi tring 1 1an = ta nhan n vao céng thirc: n(an+b).c*n
con néu tring 2 1an (PT dic trung c6 nghiém kép trung ¢) = ta nhan n*2 vio.
Nghiém riéng c6 dang: an” = (Cn+D).2”n.
Budc 3: thay vao dé va tim C, D:

[C(n+2)+D].2*A(n+2) = 2.[C(n+1)+D].2A(n+1) + 15.[Cn+D].2”n + 2*n.(49-15n)
& [C(n+2)+D].4 = 2.[C(n+1)+D].2 + 15.[Cn+D] + (49-15n)
Hudng 1 = khai trién ra roi rit gon.
Hudng 2 = dé nhu thé, xong réi thay cac s6 n cu thé vao rdi giai hé.
Ta lam theo hudng 1:
& 4C(n+2)+4D = 4C(n+1)+4D + 15Cn+15D + 49-15n
& 4Cn+8C+4D =4Cn +4C +4D + 15Cn + 15D + 49 — 15n
< 4C=15D +49 + 15Cn — 15n.

n=0->4C = 15D + 49.
n=1->4C=15D +49 + 15C — 15. Bim mdy giai hé duoc: C = 1, D = -3 nén nghiém
riéng la:

a(n)™ = (n-3).2"n.
Budc 4: nghiém tong quat = nghiém riéng + nghiém chung

a(n) = a(n)* + a(n)™ = A.5"n + B.(-3)"n + (n-3).2”n.
a0 =-1, al =-26.
n=0->-1=A+B+(-3).
n=1--26=5A-3B —2.271. Giai hé tiép dugc A =-2, B = 4.
Vay nghiém tong quat can tim la:
a(n) =-2.5"n + 4.(-3)"n + (n-3).2"n.
//ta c6 thé tinh thir a0, al, a2 va dbi chiéu véi cong thiic xem c6 triing khép khong?
n=0 2 a2 =2.(-26) + 15.(-1) + 270.(49-0) = -52-15+49 = -18.
Thay vao cong thirc:
a2) =-2.5"2 +4.(-3)"2 + (2-3).2"2=-50+ 36 -4 =-18.

Sau khi thir thiy dung thi kha chic chin kq 14 dang (phan tht lai ndy khong céan trinh bay
vao bai thi).
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Bai 2.

a) Kiém tra tinh chét cta quan h¢ thur ty:

- Phan xa: véi moi a thi a R a <> a chia hét cho a, dang.

- Phan xtmg: v6i a, b thudc A thi a R b va b R a <> a chia hét cho b va b chia hét cho a, chi
xdy ra khi a=b.

- Bic ciu: véi a, b, ¢ thudc A thia R b vab R ¢ < a chia hét cho b va b chia hét cho ¢ =>
a chia hét cho ¢, do d6 a R c.

b) Ta c6 biéu dd sau day:

I—»z’?aﬁ/_}**ilgv

. %l/o -
N “r]".]_
Khi ky hiéu: ta viét 2 R 1 (vi 2 chia hét cho 1).
e Téi dai: 12, 20, 25.
e Tditiéu: 1
e L&n nhat: khong c6, do khong c6 phan tir nao chia hét cho tat ca cdc sé (khi da co
16n nhét thi d6 cling 13 phan tr toi dai duy nhat).
e Nho nhét: 1.
¢) SO x ¢6 thé 1am phan tir 16n nhat = ta can c6 x chia hét cho 12, 20, 25. Ta cén ¢6 x 1a
bdi chung cta ca 3 s6 (viét 12 = 3.4, 20 = 4.5, 25 = 5.5) = 3.4.5.5 = 300, 600, 900, 1200,
1500, 1800. C6 tat ca 6 s6 thoa man.

Bai 3. (Cdch gidi bén diwdi chi mang tinh tham khdo, méi GV dé c¢é huéng dan cdch trinh
bay riéng cho tung lop).
a/ V& biéu d6 va danh s6 nhu bang bén phai:

XYy | Xy | Xy | Xy XYy | Xy | Xy | Xy’

7T’ 1 1 1 1 7T’ 1 2 3 4
7T 1 ZT 5
Z’T 1 Z’T 6 7 8
7T 1 1 1 Z’T 9 10 11

Céc TBL la:

X7’ gém c0: 6,7,9,10; 7T gém co: 1,2,3,4; XT’ gém co: 1,2,9,10;

Y’Z’ gdm c6: 6,8,9,11;  Y’T” gdm cé: 1,4,9,11; X’YZ gdm c6: 3,5.

b/ Xac dinh cdc TBL bat budc phai chon:
. XZ’ chi chtra 7 cua riéng 7;
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. X’YZ chi chtta 5 cta riéng né;
. Y’Z’ chi chtra 8 cua riéng no.
Phu t6i tiéu gom XZ° v X°YZ v Y’Z’ (con céac 6 ty do: 1, 2, 4).
SH 1 thudc vé: ZT' vaXT’ va Y'T .
(1) X2 vXYZVvYZ v ZIT.
(2) X2 vXYZVvYZ vXT vYT.
C6 2 da thirc thoa man nhu trén, trong d6 chi co (1) 1a da thirc téi tiéu.
X2 v XYZVvYZ v ZIT.

¢) V€ mach logic cho ham f ¢ dang tdi tiéu: SV tu va.
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TRUONG PAI HQC CONG NGHIEP P i s
THANH PHO HO CHi MINH DAP AN DE THI CUOI KY

KHOA CONG NGHE THONG TIN

Moén thi : CAU TRUC ROI RAC
Lép/Lép hoc phan : DHTH17
Ngay thi: 05/12/2022

Thot gian lam bai : 75 phat

Noi dung tra loi Pi¢m

Giai hé thie dé quy tuyén tinh khong thuan nhat : 3.5
Giai hé thirc d¢ quy tuyén tinh khong thuan nhat
Xps1 = 3X, —2X,_4+2"+2n  Vn =1
{ Xo=3,X, =4

Heé thtrc d¢ quy tuyén tinh khong thuan nhat
Xp+1 = 3X, — 2X,4+ 2"+ 2n (1)
Hé thirc dé quy tuyén tinh thuan nhét 1a :
Xns1 = 3Xn +2Xp 1 =0 (2)
Phuong trinh dic trung ctia (2) 1a: A2 - 304 +2 =0 (*) c6 2 nghiéma A1 =1, =2
Nghiém tong quat cia (2)1a: X, = C; + C, (2) ™ (3) (0.5 d)

Xét X, —3X, +2X,,_, =2" (1)
Mot nghiém riéng cua (1°) :
fn1 = 2" c6 dang B" . P«(n) véi B = 2 va da thirc bac r = 0 theo n.

Do B trung véi mot nghiém ctua phuong trinh dac trung (*) nén (1) c6 mdt nghiém riéng dang
X, =n2"C (4" (0.5 a)

Thé (4°) vao (1°) ta duoc :
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M+ 1) 21 C—3n2"C+ 2(n—1)21C = 20
Chon=0tac6:2C—2.2"C=1=C=1
Mot nghiém riéng cia (1°) 1a: X, = n 2™ (5') (0.5 d)

Xét X, —3X, +2X,_, =2n(1")
Mot nghiém riéng cua (1°) :
fn2 = 2n c6 dang B*. Pi(n) v6i B = 1 va da thirc bac r =1 theo n.

Do B trung v&i mot nghiém cua phuong trinh déc trung (*) nén (1°’°) c6 mot nghi¢ém riéng dang
: X, =n.(an+ b) (4") (0.5 d)

Thé (4°*) vao (1°°) ta dugc :
n+1).(an+1)+b)—3n(an+b)+2(n—1).(a(n—1)+b) =2n
Choni=-1vanm=1 tacéd:

{3(—a+b)—4(—2a+b)= —29{5(1_[3= —2©{a=—1
22a+b)—3(a+b)= 2 a—b= 2 b =-3

Mot nghiém riéng cta (1’°) 1a: X, = —n(n + 3) (5") (0.5 d)

T (3), (5°) va (5”) ta c6 nghiém tong quat caa (1) 1a
X,=C+ C,2"+ n2" —n(n+3)(6)(0.54d)
Thay diéukién X, = 3,X; =4 tacé:

{ 3=Cl+CZ {3=Cl+62 {61:0
4= Ci+2C+2-4T16=C,+ 2C, T 1C,=3

Thé vao (6) ta duoc nghiém riéng can tim caa (1) 13
X,=3.2"4+n2" —n(n+3)
X, = (n+3).(2" —n) (0.50)
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2 Cho quan h¢ 2 ngdi R trén Z dugc dinh nghia nhu sau : 3
Vx,yeZ xRy 3|(4x-y) < (4x - y) chia hét cho 3
a) Chung minh R 1a quan hé tuong duong.
b) Phan hoach Z thanh cac 16p twong duong.
a) |+VxeZ3|(@x-x)< xR x=R cotinh phin xa. (0.5 diém) 2
+Vx,ye A,xRye3|(@x-y) < 3| (16x - 4y) & 4| (15x+x-4y)
<3| x-4y)=3|@y-x)<=yRx
= R ¢6 tinh ddi xtng. (0.75 diém)
+V x,y,2z€ A, xRy 3| (4x-y)
yRz< 3| @y -2)
<3 |@x-y+Hdy-z) <3| (4x+3y-2) < 3| (4x-z) & xRz
= R ¢6 tinh bac cau. (0.75 diém)
= R 1a quan hé tuong duong
b) | Phan hoach Z thanh céac 16p twong duong. 1
[x]r ={yeZ:yRx}={y eZ:3]|(4y—x)} (0.25 diém)
(0Jr ={yeZ:yRO}={yeZ:3|(4y-0) }={yeZ:34y}={yeZ:3|y}=
={..,6,3,0,3,6,...} (025 diém)
(Nr={yeZ:yR1}={yeZ:3[(@4y-D}={yeZ:3|(y-D]}=
={.,-5,2,1,4,7,...}(0.25 diém)
[21r ={yeZ:yR2)={yeZ:3|(4y-2) }={yeZ:3[(y-2)}
={.,-4,-1,2,5,8,... }(0.25 diém)
3 Cho ham bool 4 bién : 3.5 diém

f(x,y,z,t) = yzZ(xzZv Xt)vztv xyt

a) (0.5 diém) Dung biéu d6 Karnaugh bén canh dé biéu dién ham bool trén.
b) (2.5 diém) Xac dinh cac té bao 16n va cac cong thire da thire tdi tiéu cla
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ham bool trén bang biéu d6 Karnaugh.
c) (0.5 diém) V& mach logic ctia ham f (t6i thiéu)

f(x,y,z,t) = yzZ(xzZv Xt)vztv xyt
f(x,y,z,t) = XyZ vXyzZtvztv xyt

Xy | xy | Xy | Xy 0.5 diém
zt | 1 1 1 1
zZt 1
zt | 1 1
zZt 1
Cac t€ bao 16n 2 diém
111]111 1 1
1 1
11 111 1 1
1 1
zt X7t yZt Xy zZ Xyt xyt xyZ
Hai cong thire da thuc t6i tiéu : 0.5 didm
o _ Xytvxyz
fx,y,z,t) =ztvyztv {xj_/tvxyf
V& mach logic cua ham f (toi thiéu) 0.5 diém
TONG PIEM 10 didm
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TRUONG PAI HQC CONG NGHIEP

PAP AN PE THI CUOI KY

THANH PHO HO CHI MINH
KHOA CONG NGHE THONG TIN Mbn thi : CAU TRUC ROI RAC
Lép/Lép hoc phan : DHTH17TT
Ngay thi: 05/12/2022
Thot gian lam bai : 75 phat
Cau Néi dung tra loi Pi¢m
Giai hé thie dé quy tuyén tinh khong thuan nhat : 35

Giai hé thirc d¢ quy tuyén tinh khong thuan nhat :
{xnﬂ = 3X, — 2X,_;+n2" Vn >1
XO =1 'Xl =0

Heé thtrc d¢ quy tuyén tinh khong thuan nhat
Xpe1 = 3X, — 2X,_1+n2" (1)
Heé thirc dé quy tuyén tinh thuan nhét 1a :
Xns1 = 3Xp + 2K,y = 0 (2)
Phuong trinh dic trung ctia (2) 1a: A2 -3 +2 =0 (*) c6 2 nghiémladi=1,2,=2(0.5d)
Nghiém tong quat cia (2)1a: X, = C; + C, (2)™* (3) (0.5d)

Xét X, —3X, + 2X,,_1 =n2" (1)
Mot nghiém riéng cua (1) :
fn = n2" c6 dang B" . Pi(n) v6i B =2 va da thitc bac r = 1 theo n.

Do B trung véi mot nghiém ctiia phuong trinh dac trung (*) nén (1) c6 mdt nghiém riéng dang
Xp=n2"(an+b) (4) 1 d)

Thé (4) vao (1) ta dugc :
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m+1)2(an+1)+b)—3n2"(an+b)+ 2(n—1) 2" (a(n—1) + b)
= n2"

Choni=-1vany=1 taco:

3 4 1 —3a+3b+4a—-2b= —1
E(_a+b)_1(_2“+b)__§<:>{ 16a + 8b — 6a — 6b = 2
2.4QR2a+b)—3.2(a+b)= 2

a+b=-1
<:’{10a+2b=2 3

Mot nghiém riéng cua (1°)1a: X,, = n 2" (%n — g) = n2"1(m-3)(5)(0.54d)
Tix (3), (5) ta c6 nghiém tong quat cia (1) 14 :

X,=C+ C,2%+ n2"1(n—23)(6)(0.5d)
Thay diéukién X, = 1,X; =0 tacé:

{ 1=C1+Cz {1=C1+CZ {Cl=0
0=Ci+2C—-212=C+2C"1C,=1

Thé vao (6) ta duoc nghiém riéng can tim caa (1) 13 ;
X, =2"+ n2"1(n-3)
X,= 2"1n?-3n+2)=2"1(n-1)(n-2) (0.5d)

2 Cho quan hé 2 ng6i1 R trén Z dugc dinh nghia nhu sau :
Vx,yeZ xR ye 3| (dy-x) < (4y - x) chia hét cho 3
a) Ching minh R 14 quan h¢ tuong duong.
b) Phan hoach Z thanh cac 16p tuong duong.
a) |+VxeZ3|@x-x)< xR x=R cotinh phan xa. (0.5 diém)

+Vx,ye A,xRye3|(@y-x)< 3| (16y —4x) < 4| (15y+y-4x)
<3| (y-4x) =3 |(@x-y)<yRx
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= R ¢6 tinh d6i xtng. (0.75 diém)

+V x,y,2€ A, xRy 3|4y -x)
yRz<3|(@z-y)
<3 |@y-x+4z-y) <3| By +4z-x) = 3| (4z-x) & xRz
— R ¢6 tinh bic cau. (0.75 diém)

= R 1a quan h¢ tuong duong

b) | Phan hoach Z thanh cac 16p twong duong. 1
[x]r ={yeZ:yRx}={yeZ:3|(@dx—y)} (0.25 diém)
01r ={yeZ:yRO}={yeZ:3|(4.0-y)}={yeZ:3[(y) }={yeZ:3|y]=
={...,6,-3,0,3,6,...} (0.25 diém)
[1]R={y€Z¢yR1}={y€Z¢3|(4-l-y)}={y€ZZ3|(4-y)}={y€Z:3|(1-y)}
={yeZ:3|(y-D}=1{.,-5,2,1,4,7,..}(0.25diém)
[2]R={y€Z'yR2}={y€Z‘3|(4 2-y) )= yeZ:3|(87-y)}={y€ZZ3|(2-y)}
={yeZ:3|(y-2)}=1{.,-4,-1,2,5,8,... }(0.25 diém)
3 Cho ham bool 4 bién : 3.5 diém
f(x,y,zt) =xy(ytvzt)vyzv xzt
a) (0.5 dlem) Dung biéu d6 Karnaugh bén canh dé biéu dién ham bool trén.
b) (2.5 dlem) Xac dinh cac té bao 16n va cac cong thirc da thuc tdi tiéu cua
ham bool trén bang biéu d6 Karnaugh.
c) (0.5 diém) V& mach logic ctiia ham f (t5i thiéu)
a) f(x,y,z,t) =xy(ytvzt)vyzv Xzt
f(x,y,z,t) = xyt vXyztvyzv Xzt
Xy | xy | Xy | Xy 0.5 diém

zt | 1
zZt 1 1 1
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Zt 1 1 1
Zt 1 1
b) | Cécte bao l6n 2 diém
1
1 1 11 1 1
1]1 1]1 1
111
yZ Yzt Xzt Xzt Xy z Xyt xyt
Hai cong thirc da thtrc toi tiéu 0.5 diém
_ _ xXzZtvxyt
xX,V,Z,t) =yzvXx ZV{_ Z
f ( y ) Y Y xztvxzt
¢) | V& mach logic ctia ham f (t6i thiéu) 0.5 diém
TONG PIEM 10 diém
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ON TAP TONG HQP
Bai 1. Cho ham bool 4 bién :
f(x,y,z,t) = yZ(xzZv Xt)vztv xyt
a) (0.5 diém) Dung biéu d6 Karnaugh bén canh dé biéu dién ham bool trén.
b) (2.5 diém) Xac dinh cac té bao 16n va cac cong thuc da thuc toi ti€u cua ham bool trén bang
biéu do I?amaugh. ’ q
¢) (0.5 diém) V€ mach logic cua ham f (t61 thi€u)

xy xy | Xy Xy xy xy | xy Xy
zt 1 1 1 1 zt 1 2 3 4
zt 1 zt 5 6 7 8
Zt 1 1 1 Zt 9 10 11 12
zt 1 zt 13 14 15 16

Ta co: f(x,y,z,t) =x.y.2’ v X’yz’t vzt’ v xy’t
Xac dinh TBL (1 cum gom 1, 2, 4 hodc 8 & lién tiép, ké nhau sao cho chiing khong nam trong TBL
nao khac, trong d6 dau cuodi ké nhau).
zt’:1,2,3,4 xy’z: 1,5 xy’t: 5,9
xz’t: 9, 10 yz’t: 10, 11 xyz’: 10, 14 xyt’: 2, 14.
Céc TBL nhat thiét phai chon (chira 6 cua riéng né):
zt’ vi ¢ chira s6 3 (cua riéng nod), yz't chtra s6 11
Do d6, ta c6 2 phii tdi tiéu 14 zt’ v yz’t va TBL da phu duogc 1, 2, 3, 4, 10, 11; con 3 6 chua dugc
phula: 5,9, 14.
Ta s& kiém tra xem con nhitng TBL nao can 1dy thém dé pha dugc 3 con lai.
Xy’t v xyz’ hodc xy’t v xyt’.
Vay nén cong thirc da thirc tdi tiéu la:
zt’ vyz’'t vxy’'t vxyz’ hodc

' vyzZ’tvxy't v xyt’.
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Bai 2. Giai hé thtic dé quy tuyén tinh khong thuan nhat :
{Xn+1 = 3X, — 2X,_1+ 2"+ 2n Vn =1
Xo=3,X,=4
PT dac trung lat"2 =3t -2 > t=1 hoac t = 2.
Nghiém chung la: A.1"n + B.2”n 2 A + B.2”n.
Nghiém riéng (1) ing vdi 2”n (cong thitc P(n).d”n > P(n) =1 vad =2):
n.C.2”n (vi bj tring 1 1an).

sl

h

Thay vao (chi quan tam nghi€m riéng nay):
(n+1).C.22n+1) = 3.n.C.2"n — 2.(n-1).C.2%(n-1) + 2”n

< (n+1).C.2=3n.C—-(n-1).C+ 1.
Thay n=0 > 2C=C+1 & C=1.
Nghiém riéng (2) tng véi 2n (cong thitc P(n).d*n = P(n) =2nvad = 1):

n(Cn + D).
Thay 1én trén va giai tiép (lam trong 5p)
(n+1).[C(n+1)+D] = 3n.(Cn+D) — 2(n-1).[C(n-1)+D] + 2n.

Thay n=-1: 0 =-3(-C+D) + 4(-2D+D) - 2.
Thay n=0: ...
Giai duoc C =-1, D = -3. Vi thé CTTQ s& c6 dang:

Xn=A +B.2"n + n.2”n + n(-n-3)

BT tuong ty: Giai hé thirc dé quy tuyén tinh khong thuan nhét :
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{xnﬂ =3X, — 2X,_;+n2" vn >1
Xo=1,X,=0
Cho biét dang ctia nghiém riéng?
P(n).d*n 2 P(n)=nvad=2.

PT déc trung ciing c6 nghiém la 2 = nghiém riéng sé la: n.(Cn+D).2n.

Quan h¢ thir tu:
Xét tap hop A ={1,2,4,5,10,12,20,25} va dinh nghia quan h¢ hai ngéi x R y néu nhu x
chia hét cho y.
a) Chirng minh rﬁng R 1a quan h¢ thu tu.
b) V& biéu db Hasse cho tap A dua trén quan hé R. Tur d6 chi ra (céc) phﬁn ttr toi dai va
ti ticu clia A.
¢) Chting minh rang A c6 phan tir nhd nhat nhung khong c6 phan tir 16n nhat. Hoi c6 bao
nhiéu s6 nguyén duong nhé hon 2023 c6 thé thém vao A dé A c6 phan tir 16n nhat?
//a: théa man 3 diéu kién: phan xa, phan xtng va bic ciu.
//b: v& mili tén tir phan tir ndy sang trdi truc tiép cia né:
1->2, 125, 224, 412, 420
5> 10. 5> 25, 10 = 20.
Téi dai: 20, 12, 25.
Téi tieu: 1
//c: nho nhat 14 1, dé thém phan tir x 12 16n nhét thi can x chia hét cho 12, 20, 25 = x = 300 va céc
bdi s6 cua X.
| —>d —> 4 =13,
N \1 - 0
6Rﬁ 10"

qu]‘g

Bai 4. Cho chudi ky tu s = “daihoccongnghiep” va tdp hop A = céc chudi con c6 2 ky tu lién tiép
léy tur s. Xét quan hé thu tu R trén A, trong d6: a R b < a c6 thu ty tur dién nho hon hoic béng b.
a) Chirng minh rang R 1a quan hé thir ty.

b) V& biéu d6 Hasse va cho biét phan tir tbi dai, toi tiéu. Nhan xét vé dic diém cua biéu dd nay?
A = {‘da’, ‘ai’, ‘ih’, ‘ho’, ‘oc’, ‘cc’, “’co’, ‘on, ‘ng, ‘gh’, ‘hi’, ‘ie’, ‘ep’}

Quan hé tir dién 12 quan h¢ thur tu, tham chi 1a thu tu toan ph:‘?m do moi cip tur déu so sanh duoc
véi nhau.

- Phan xa: voi rp(_)i s thuoc A this R s.
- Pl}én g;ﬁng:l néu sl, s2 thuoc A thi sl R s2 va s2 R sl thi sl =s2.
- Bac cau: ncu sl, s2, s3 thuéc A ma sl R s2 va s2 R s3 thi s1 R s3.
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V& biéu db ra:

‘ai’ 2 ‘cc’ 2 ‘co’ > ... > ‘on’.
Biéu d6 nay c6 dic diém 1a 1 day lién tiép cac dinh, khong ré nhanh vi dy 14 quan hé thi ty toan
phén.

- BT thuong ky cudi: 1am dén 12h. ., , _,
- Trong tuan s€ c6 bang diém tong hop = gui 1én group zalo dé hoan tat bang diém.
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CAU TRUC ROI RAC — BUOI 7 (28/9)
1) Nhic lai vé khéi niém quan hé.
Quan hé (relation): giita 2 tdp hop A, B = xét quan hé giita cdc phan tir trong A va B.
VD: A =tap hop cac SV, B = tap hop cac GV - quan hé = “day va hoc”. Chon SV a trong
tap A va GV b trong tap B, khi d6 néu “a c6 hoc b” thi ky hi¢u a R b.
S6 mbi quan hé téi da 1a: |A| x [B|.
Dai khi, ta con xét quan h¢ trén cung 1 tap hop.
VD: A = tap hop cic SV cta IUH = quan hé “hoc ciing 16p”, “quen biét nhau”.
VD: X ={1,2,3,4,5}, liét ké cac mdi quan h¢ a R b vdi a, b thuoc X ma a+b la $b nguyén
t0; chd y khi xét cap so6 trong quan h¢ thi phai xét ca (a, b) lan (b, a).
2 (1,1),(1,2),(1,4),(2,1),(2,3),(2,5),(3,2),(3,4), (4, 1), (4, 3), (5, 2).
//Suy cho cung: quan hé dugc hiéu 1a mot tinh chat xem trén tap hop nao do, ta co thé dinh
nghia mot quan h¢ theo cac cach:

- M ta tinh chét.

- Liét ké.
- V& bang 6 vudng, danh s 0, 1 cho biét 2 phan ti i, j ¢6 quan hé véi nhau khong.
1121]3]4]5
111 ]o]1]o0
21 lof1]o0]1
3jof1]o]1]o0
411]of1]o]o
5/o0(1]o]0]0
S6 cdc sb 1 bén trong bang = s6 mdi quan hé.

Mot quan hé sé c6 mdt s6 tinh chat:

e Phan xa: a R a véi moi a thudce tap hop da cho.

e Dbi xtng: néu co aR b thi ciing b R a.

e Biccau:néucéaRbvabRcthicingcoaRe.
VD: quan h¢ R = “cung ho”:

e acung ho vai chinh a > R ¢6 tinh phan xa.

e acung ho voi b thi b ciing ho véi a > R ¢6 tinh dbi xtmg.

e aciing ho véi b, va b cling ho vdi ¢ thi a ciing cung ho véi ¢ = R ¢6 tinh bac cau.
VD: quay tré lai vi du vé tong 1a SNT: ¢6 dbi xig, thiéu phan xa, thiéu bac cau.

2) Quan hé tuong duong:

Mot quan hé R théa man ddng thoi ca 3 diéu kién trén > quan hé tuong duong.

9% ¢

VD: quan hé R = “cling 16p”, “d6ng huong”, “thi bang diém”, ...
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Dé d& kiém soat, ngudi ta dinh nghia thém 16p twong duong, phan 16p ra.
Quan hé ciing ho > 16p twong dwong s& 12 ho Nguyén, ho L&, ho Tran, ... ky hiéu nhu
sau: xét SV “Hoang Thanh TG” ¢6 ho Hoang -
[“Hoang Thanh Tu”]r = {cdc SV c6 cung ho vdi ban SV nay}.
VD: xét tap hop A = {1,2,3,...,100} va R 1a quan h¢ a va b c6 cung chi s6 tan clng.
a) Cmr R 1a quan hé tuong duong.
b) Liét ké cédc phan tir ciia 16p twong duong [23]r.
Giai.
a) Ta kiém tra duoc cdc tinh chat:
e acung chit s6 tan cling v6i chinh s6 a > phan xa.
e Néu a c6 ciing chit s6 tan cling véi b thi b ciing c6 clng chir s6 tan cling véi a >
doi xing.
e Néu a ciing chir s6 tin cling v6i b, con b cling chit sb tdn ciing véi ¢ thi a ¢6 cling
chir soO tan cung véi ¢ = bac cau.
Do do, day la quan hé tuong duong.
b) Céc phan tir trong 16p twong duwong da cho 1a {3, 13, 23, ..., 93}.
Ta thiy rang 2 s6 c6 cling chir s6 tan ciing thi ¢6 cling s6 du khi chia cho 10. Mot céch tong
quét, ta goi 2 sO X, y cung sO du khi chia cho s6 m 14 “x dong du y modulo m”, doc modulo

ngén gon la mod (mét).

Ching han s 8 chia 5 du 3, va 2023 ciing chia 5 du 3 nén 8 va 2023 dong du v6i nhau theo
modulo 5.

VD: xét A 1a tip hop céc s6 nguyén Z. V6i x, y thudc A, dinh nghia x R y < x — y chia
hét cho 8.

a) Cmr R 1a quan hé tuong duong.

b) Liét ké 5 phan tir 1a s6 nguyén < 0 thudc 16p twong duong [2023]r.

Giai.

a) Kiém tra 3 tinh chét cia quan hé twong duong ddi v6i quan hé R:

- Tinh phan xa: x R x ¢ x — x = 0 chia hét cho 8, dung.

- Tinh d6i xémg: x R y ¢ x-y chia hét cho 8 ¢ y-x ciing chia hét cho 8 < y R x.

Hoic c6 thé trinh bay 1a: x Ry <» x —y = 8k v6i k 12 s6 nguyén, do d6 y-x = -8x nén ciing
chia hét cho 8.

- Tinh bac cau: x R y vi y R x thi x — y = 8k vd y — z = 8h v&i k, h 1a cdc s6 nguyén. Do
do: x — z = (x-y)+(y-z) = 8k+8h = 8(k+h) cling chia hét cho 8, do d6 x R z.

C6 quan hé tuong duong.
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b) Chii y: 2023 R 7, s6 am chia 8 du 7 = dau tién 12 s6 -1, tiép theo 12 -9, -17, -25, -33, ...
day la céac so thudc cung 16p tuong dwong can tim.

/lta c6 thé dit van dé&: dém sd phan tir cua 16p twong duong.

VD: X = {1,2,...,50} va quan hé R théa mdn a R b <> a— b chia hét cho 11. Hoi ¢4 phan tr
thudc 16p twong duong cua [50]r?

Tiép theo, ta xét thém mot tinh chat “phan xing” = a R b va b R a ciing liic xay ra khi
a=b; con néu a khdc b thi ¢6 t61 da 1 trong 2 mdi quan hé duoc xay ra.

VD: R = “diém cao hon”, “map hon”, ... cac quan hé c6 tinh chét so sanh thi phan xung.
Chi ¥: R ¢6 phan xtng thi R khéng c6 dbi xing.

VD: v6i mdi quan hé sau day, kiém tra xem n6 c6 céc tinh chat nao trong 4 tinh chat: phan
xa, doi xing, phan déi xirng va bac cau?

1)RI = {(a, b) véia,blasdthuc|a<b}.

2)R2={(a,b) voia,bla ) thuc| a?2 = b 2}.

3) R3 = {(a, b) vodi a, blahai SV|a vab hoc chung nhau dung 2 mon}.

4) R4 = {(a, b) véi a, b 12 hai SV| a c6 chiéu cao khéc b}.

5)R5={(a,b) véia,bla s6 thuc| a — b nguyén}.

6) R6 = {(a, b) vdi a, b 12 hai SV| a c6 chiéu cao khdng qué chiéu cao ctia b}.

7) R7 = {(a, b) véi a, b 12 hai s6 nguyén duong| a + b khac 5}.

Phan xa Doi xtmg Phan xtng Bic cau

R1 khong khong co co

R2 cO cO khong co

R3 khong co khong khong (*)
R4 khong co khong khong
R5 co co khong co

R6 co khong co co

R7 co co khong khong

(*) chéng han a hoc chung b mon {X, Y} va b hoc chung ¢ moén {Y, Z}.
7) Giai thich:

a+a = 2a 12 sd chin nén ludn khac 5;

1+2 khac 5 va 2+4 khac 5 nhung 1+4=5.

Mbt mbi quan hé R thiéu di mot s6 tinh chat > ¢6 thé bd sung thém dé co duoc tinh chit
d6, nhitng quan hé bd sung thém duoc goi “bao dong” (closure) R tng véi tinh chat do.
VD: X =1{1,2,3.45} vaR = {(1,1), (1, 3), (3, 4), 4, 2), (4, 4), (3, 3), (5,5)} trén X.
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e Phan xa: thiéu cap (2,2) 2 bd sung thém cdp nay thi dugc nén (2,2) thudc bao dong
phan xa cua R.
e Ddi xtng: bao dong doi xung s€ gém céc cdp quan h¢ (3, 1), (4, 3), (2, 4).
Khong xét bao dong phan xtimg, nhung van c6 bao dong bic cau; tuy nhién, viéc xac dinh
nay khé, chi thyc hién duoc (thu cong) néu kich thude cia X 13 twong ddi nho; tong quit,
dé giai quyét day du thi cin diing thuat todn Floyd cua 1y thuyét db thi.
O bai nay, ta chi ra dugc bao dong béc cau gém: (1,4), (1,2).

Tro lai viéc bi€u dién quan h¢ R bang ma tran nhi phan:

0 (i,j) ¢ hang i cot j diénsd 1 ¢ i R j; nguoc lai dién s6 0.

a|b|c
a 1
b |1
c

e R ciing d6i xtirng <> Ma tran nay ddi xing.
e R phan xa & Ma tran ¢6 duong chéo chinh dién toan bo 1.
e R phan xing ¢ 2 6 d6i ximg nhau qua dudng chéo khong thé cing lic 1a 1 (mot
trong hai 1 0, hodc ca hai déu 12 0).
Ngoai ra, s6 lugng s6 1 trén ma tran thi bang véi s6 lugng quan hé trong R.

3) Quan hé co thu tu.

Quan hé R ¢6 céc tinh chat: phan xa, phan xtirng va bic cau > quan hé thu tu.

VD: aR b ¢ “a c6 diém thi <= diém ctia b”, hodc “chiéu cao”, “can ning”.

- Phan xa: aR a ¢ a c6 diém thi <= diém cta a, dung.

- Phéan xtmg: gia st c6aRbvabR a < aco diém thi <= b va b c6 diém thi <= a, chi xay
rakhia=b.

- Bic cu: gia stc6aR b vabR ¢ <> diém a <= diém b <= diém c, diing.

VD: xét A 1a mot tap hop cdc s6 nguyén véi s6 lugng tity ¥. Goi R 1a quan hé trén céc tap
nhu thé sao cho “X R'Y <> X 1a tdp con cia Y” = ¢/m R 13 quan hé thir tu.

- Phéan xa: X R X dting vi X 1a con cta chinh né.
- Phéan xting: gidstc6 XRYvaYR X & XlatdpconcuaY mayY cling 1a tdp con
X, diéu nay chi xay ra khi X = Y.
- Biccau: giastc6 XRYvaYRZ ¢ X1aconY, vaY Iacon Z nén két hop lai 1o
rang c¢6 X la con Z.
VD: thir t tir dién - hai tir bat ky ludn so sanh dugc véi nhau, nguyén tic:
S=sls2s3..5sk
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R =rl r2 13 ... rk (néu tir ndo ngén hon, ta coi cac ky tu phia sau né 1a trong, va quy udc
ky tu trong nay s€ nho hon tat ca ky tu khéc).
Di tir bén trdi sang phai, néu gip vi tri dau tién ma si khdc ri:
Néusi>ri> S>R;connéusi<ri>S<R.
VD: S=“VU”, R=“VUI” > S<R; S=“ABCDEF”’vaR =“XYZ” 2> S <R.

SUA PE GIUA KY
Cau 1. (1.0 diém) Trong 16p Cau tric roi rac KHDL18A, goi A 1a tdp hop céc sinh vién cia
16p con B 1a tap hop céc bai kiém tra thudng ky. Xét vi tir: P(x,y) = “x khong lam y . Hay

chuyén ménh dé sau thanh mot cau phat biéu cu thé:
Ix,x, € A, x, # x,,Vye B: P(x,,y) AP(x,,Y).

Tbn tai hai sinh vién (khédc nhau) cua 16p CTRR khong lam moi bai kiém tra thuong ky.

Cau 2. (2.0 diém) Cho cdc bién logic p,q.r,s. Trinh bay cac budc ching minh cho so dd suy

dién bén dudi (moi budc can mo ta ré quy tac nao dwoc dp dung):

E —>r
q
s —>q
(rvs)—p
(1) q (gia thiét)
(2) s 2> q’ (gia thiét)
(3) s’ (quy tic phu dinh)
(4) s' > r (gia thiét)
(5) r (quy tac khéng dinh)
(6) 1 v s (tinh chét ciia phép tuyén)
(7) (rvs) > p (gia thiét)
(8) p (quy tic khéng dinh)
Cich khéc: s > r (gia thiét) c6 s v r, tir d6 co ngay p.

Cau 3. (2.5 diém) Cho biéu thuc logic sau day
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T=(pvr)—>(pArg.
C@Ev)vptq
S@Err)vepnq
Spt(’va).
pAT=T
a) Hay rit gon T (két qud chi chira téi da 1 ddu ngodc).

b) Lap bang chan trj cho T (sir dung biéu thitc goc hay biéu thirc da rit gon déu dirge) va cho
biét ¢6 bao nhiéu trudng hgp ma pAT =0? = 5 dong.

Caud. 4.0 diém ) Goi A la tén tinh thanh cta anh / chi, con B 1a s6 dién thoai cta anh / chi
(SV thay cdc gid tri nay ung voi thong tin cd nhan). VD: A 1a BENTRE va B 1a 0357577422.
Gia sir can dit mat khau cho trang web Ims bang cdch sir dung céc ky tu ¢6 trong A va B. Tinh
sO cach dat mat khau trong mdi trudng hop sau: (SV chon gidi BON trong NAM )

a) Mat khAu 12 hoén vi cdc chit cdi trong A.

Hodan vi lap: 6!/ 2!

b) Mat khau c6 7 ky tu gidng hét nhau véi céc ky tu duoc 1y tir A va B.

Trong tén: {B, E, N, T, R}, trong sdt: {0, 2, 3,4, 5,7} = c6 11 loai ky tu khac nhau.
Pap sd1a 11.

¢) Mat khau 12 s6 nguyén c6 8 chit s6, khong nhat thiét phan biét 1y tir B va sé d6 chia hét
cho 5.

abcdefgh = 1a mat khau thoa mén. Ta c6: a khdc 0, h chia hét cho 5 = h thudc {0,5}.
Sb a c¢6 5 cdch chon, con 6 sb & gitta chon tily ¥ nén c6 6°6.

S6 h ¢6 2 cdch chon > 5.676.2

d) Mat khau d6 dai 9 va chi chira ding 2 chir cai phan biét léy tr A, VD: BBBBBTTTT.
Trudc hét, chon 2 trong 5 chit cai > 5C2 = 10 céch.

Céch 1: chia 7 truong hop, chir thir nhat xuat hién 1, 2, ..., 7 1an = hodn vi lap cho timg lan
(dung t6 hop).

Céch 2: chon tity y, mdi vi trf c6 2 cdch nén c6 279 cich, trir hai trudng hop vi pham (toan chir
thr 1, hodc toan chir thu 2) > 229 —2 = 510.

Kq = 10 * 510.

Downloaded by Phiuc Lam H



e) Mat khau c6 d6 dai 10, chaa ding 3 chir cai phan bi¢t trong A, con lai la cic chix )
khong nhat thiét phan biét trong B sao cho khong c6 chit cai nao dting canh nhau, VD:
2EO0ONOOT77.

Chon 3 chir cdi phan biét trong A - 5C3 = 10.

C6 7 chit s6 = ¢6 677 cach chon > **##%#% y6i 7 chir s6 ndy, ta c6 tat ca 8 khoang trong,
ta chon ra 3 khoang dé dat vao 3 chit cii, c6 8C3.

Hodn vi cho 3 chir cai 36 = 3!

Dap s6: 10 * 8C3 * 3! * 6.

Cau 5. (0.5 diém) Trong HAI chon MOT:

a) Dém s nghiém nguyén duong cta phuong trinh x, +x, +x, + x, = 20 sao cho c6 mot sb
bang tong ctia ba s6 con lai.

Chon s6 16n nhat (bang téng 3 sb kia) > ¢6 4 cdch chon.

Tong cta 3 s6 con lai 1a 10 > quy vé dém s6 nghiém duong cuia a+b+c=10 > 9C2.

Kq= 4 *9C2 = 144.

b) Trong hdp c6 25 vién bi, mdi vién dugc té bdi mot trong cac mau xanh / dé / vang va cé 4
murc trong lugng khac nhau. Ching minh rang ¢6 3 vién bi vira cling mau vira ning bang nhau.
Ta diing nguyén 1y Dirichlet 2 1an.

Tir 25 vién = 25/3 va lam tron 1én: 9 vién ciing mau. Tiép tuc trong 9 vién > 9/4 va lam tron
1én: 3 vién tiép tuc cling cin ning.

K¢é hoach 6 tuan téi (tinh ca tudn nay):
- Tuéan 10: sira bai GK + tiép vé quan hé c6 thir tu.
- Tuén 11: két thic chuong quan hé + thuong ky 1an 3 (trc nghiém online).
- Tuén 12: h¢ thirc dé quy tuyén tinh cap 1, 2, 3.
- Tuan 13: 6n tap hé thirc d¢ quy + chuong cubi vé Pai s6 Bool.
- Tuén 14: lam BT chuong cudi + thuong ky 14n 4 (tric nghiém online).
- Tuén 15: 6n thi cudi ky (quan hé + hé thirc ¢ quy + DS Bool).
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BUOI 10 (NGAY 19/10/2023)
3) Quan hé cé thit tu (tiép)

Nhic quan hé R ¢6 cdc tinh chat: phan xa, phan ximg va bic cau > quan hé thir ty.

VD: aR b < “a c6 diém thi <= diém cua b”, hodc “chiéu cao”, “can nang”.

- Phan xa: aR a ¢ a c6 diém thi <= diém cta a, dung.

- Phan xtmng: gia st c6 aRb vabR a < a c6 diém thi <= b va b c6 diém thi <= a, chi xay
rakhia=b.

- Bac cau: giastcoaRbvabR ¢ & diém a <= diém b <= diém c, dang.

Ta thiy quan hé c6 th ty: tip hop va tiéu chi dé so sanh > (S, <), trong d6 < 1a tiéu chi
so sanh, c6 thé 1a: “nhd hon hoac bang”, “chia hét”, “thtr ty tir dién”, “tap con”, ...
a<b =2 btrdi hon a.

e Phén tir 16n nhat = troi hon tit ca cdc phan tir khic = max(S).

e Phan tir nho nhat = céc phan tir khic thi tréi hon né6 > min(S).
Trong mot tdp hop vai ti€u chi so sdnh < cho trudce, cic phﬁn tr nhu trén 6 thé c6 hodc
khong, nhung néu c6 thi 1a duy nhat.
VD 1:S={-5,-4,-3,-2,-1,0, 1,2, 3,4, 5} vi quan hé < 1a “bé hon hoic bang”.
Phan tir 16n nhat 12 max(S) = 5, phan tir nho nhat 1 min(S) = -5.
VD2:S={1,2,3,4,5,6,7,8,9, 10} va quan hé < 13 “chia hét”.
Phan ttr 16n nhét 12 khong c6!
Phén tir nhé nhat Ia 1.
VD 3: S 1a tap hop tat ca céc tap con cua {1,2,3,4,5} va quan hé < 1a “chtra”.
max(S) = {1,2,3,4,5}.

min(S) = réng.

Mot tap hop S ¢6 xét thr ty trén d6 va ton tai phan tr nho nhat = sap thir t tot.
Tap hop s6 nguyén duong (v6i phép so sanh 16n hon, bé hon) c6 1 1a nhé nhat = sap thir
tur tot; nhung néu xét tp sé nguyén > khong sip thir tir tot.

Néu véi tiéu chi so sanh a < b, ta v& mot mili tén di tir a dén b (coi mdi sb trong tap hop S
12 mot diém biéu dién trén mat phéng) - khi d6, ta c6 biéu dd Hasse (d6 thi c6 hudng):

+ Pinh nio c6 mii tén hudng ra, nhung khong c6 hudng vao > diém tdi tiéu (“yéu” hon
so voi vai s6 khac, nhung khong “troi” hon ai hét).
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+ Pinh nao c6 miii tén huéng vao, nhung khong c6 hudng ra > diém tbi dai (“trdi” hon so
v6i vai s6 khac, nhung khong “yéu” hon ai hét).
Trong mét tap S, c6 thé ¢6 1 hodc nhiéu diém tdi tiéu & tdi dai.
VD: xét tap hop A = {2, 4, 5, 10, 12, 20, 25} va mdi quan h¢ “chia hét”.
X Ry € x chia hét cho y.
a) Cmr day la quan hé thur tu.
Phan xa: a R a < a chia hét cho a, ding.
Phan xtmg: gia stt c6 a R b va b R a < a chia hét cho b va b chia hét cho a &> a =b.

Bic cau: gia st cé aR b vabR ¢ € a chia hét cho b va b chia hét cho ¢ nén c6 a chia hét
choc<~ aRec.

Do c6 3 tiéu chi nay nén day la quan h¢ thu tu.

b) Tim (céc) phan tir tdi dai & tdi tiéu cia A.

Téi dai: 12, 20, 25.

Téi tieu: 2, 5.

Ta thtr thém 1 phan tir vira t6i dai, vira i tiéu: 7, 11, 13, ...

¢) Hoi A c6 phan tir 10n nhat & phan tr nho nhét hay khong? Néu chua c6, hiy thir bd sung
thém.

Ta thay khong c6 s6 nao chia hét cho tat ca cdc s6 con lai = ta c6 thém sé 300 = max(A).

Tuong tu cling khong c6 sd nao bi chia hét boi tat ca cac s6 con lai > thém 1 = min(A).

Ta thay v6i mot quan hé thr tir va 2 phan tir bat ky trong tdp ngudn, ta ¢ thé so sanh duoc
hodc khong.
+ Néu 1udn so sdnh > quan hé thir ty toan phan (poset).

+ Néu khong - quan hé ban phﬁn (partially ordering).

VD: quan h¢ so sanh gia tri “>=, <=", hodc thu tu tir dién, ... 1a quan h¢ thtr tu toan ph?ln.

VD: quan h¢ chia hét, tap con, ... la quan h¢ thu tu ban phﬁn.

BT ren luyén.
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Trong cée Baui tap tit 11 - 13 hdy xdc dinh xem quan hé duge biéu dién
bdicdcdbthicéwdngchodutﬁdaymiaqmnhenmxgdumgkw?
11. | 12. 13. -

aR b < c6 mili tén di tir a dén b.
11) c6 du tinh chat: phan xa, ddi xting nhung chua c6 bac cau.
12) ¢6 dua 3 tinh chat = quan hé twong duong.

13) van thiéu tinh chat bic cau.

14. Xac dinh xem cdc quan hé duge bifu difn bdi cic ma tran cho dudi
day cd la mét quan hé tuong duong khong ?

11 g 1 0 1 o
a o 1 S I B
1 1 1 1 0 1 o
i 0 1 0 1
1 1 1 o
o |t 1 1o
1 1 1 ¢
0 0 0 1

a) khong co tinh ddi xang;
b, ¢) co6 du ca 3.

1. Which of these relations on {0, 1, 2, 3} are partial order-
ings? Determine the properties of a partial ordering that
the others lack.

a) {(0,0),(1,1).(22), (3, 3)}

b) {(0,0).(1,1),(2,0),(2,2),(2, 3),(3,2),(3,3)}
¢) {(0,0),(L1),(1,2),(22), (3, 3)}

d) {(0,0),(1,1),(1,2),(1,3)(22)(23),3 3)}

e) {(0,0),(0,1),(0,2),(1,0)(1,1)(1,2),(20),
(22,3, 3)}

Downloaded by Phiuc Lam H



a) C6 du hét ca 3 tinh chat.

b) Ta cé: (2, 3) va (3, 2) 12 hai s6 khac nhau nhung c6 quan hé - vi pham tinh phan xung.
C6 (3, 2) va (2, 0) phai ¢6 (3, 0) nhung ¢ day chua c6 > khong cé tinh bic cau.

¢) Pu ca 3 tinh chat.

d) C6 phan xa & phan xtng & bic cau.

e) C6 phan xa, nhung lai chira: (0, 2) & (2, 0) > thiéu phan xtng, c6 béc ciu.

Quy tac v€ miii tén: v& mili tén tir a 2 b néu nhu khong tim s6 ¢ ma: a < ¢ < b.

23. Draw the Hasse diagram for divisibility on the set

a) {1,2,3,4,5678). b) {1,235711,13).
¢) {1,2,3,6,12,24,36,48}.

d) {1,2,4,8, 16,32, 64}. p IO I
| < 4 L s
Dt_‘) ‘ 7.—-‘_—_—'>- ) \\ L
\@ 5
- %
3

c) \—\jé?‘éﬁlz__,gé__dﬂ
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BUOI 11 (NGAY 26/10)
On tap chwong 3 + sira cac BT, dé thi.
Quan hé 2 ngdi: gitta 2 phan tir = 2 phan tir ¢6 thé thudc ciing 1 tap, hoic Iy gitta 2 tap.
Quan hé¢ R trén A 2 al R a2 vdi al, a2 thudc A; quan hé¢ R gita AvaB > aRbvédia, b
lan luot thudc A, B.
Biéu dién mdi quan hé:
+ Mo ta: cac SV ddng huong, SV c6 cung ho, cdc sé dong du véi nhau modulo 5, ...
+ Bing ma tran: phan ttr i, j 6 quan hé < 6 (i, j) dién 1; nguoc lai dién 0.
+ Bang so d0.
+ Béng céach li¢t ké: xét tap A = {1,2,3,4} va cdc quan h¢
R ={(1,2), (1,1), (3,3), (3.4), (2,4), (4,2)}.
Céc tinh chat cua quan h¢ (xét trén 1 tap):
+ Tinh phan xa: a R a vi moi a thugc A = bao dong phan xa: thém cac quan hé dé du tinh
chat d6. VD: thicu (2,2) va (4,4).
+ Tinh d6i xtmg: a R b ¢> bR a. VD: thiéu (2,1) va (4,3), can thém cho du.
+ Tinh bic cdu: aR b vab R ¢ => a R ¢. Van ¢6 bao dong bic ciu, nhung kho tim, phai
dung cdc thuat todn 1y thuyét do thi mai tiép can dugc.
+ Tinh phan xtng: a R b thi khong dugc c6 b R a; trong VD trén: c6 (2.4) va (4,2) dong
thoi1 nén khong dugc.
Xét 2 loai quan hé quan trong:
1. Quan hé tuong duong: phéan xa, bic céu, doi xung > kiém tra 3 tinh chét.
BT: Cho A={0,1,2,3,4,5,6,7,8,9}. Trén A xac dinh quan h¢ nhu sau:

a,b thudc A vaaR b < a+b 12 sd chén.

a. Ching minh rang R 1a quan hé twong duong.
- Phan xa: v6i a thudc A, tacéaR a ¢ a+ a = 2ala sb chan, ding.
- Pbi xtrng: voi a, b thugc A,tac6aRb < a+b chan < b +achan & bR a, ding.
- Bic cau: véia, b, c thudc A, tac6aRbvabRc <> a+Dbvab +c chin, khi d6 thi cong
lai: (a+b) + (b+c)=a+2b+cchannéna+cchan & aRc.
Do d6, R 1a quan hé tuong duong.
b. Tim 16p tuong duong ung véi 6.
Ta c6: x thudc A ma x, 6 ciing 16p trong duong < x R 6 < x + 6 12 s6 chén. Ta liét ké
duogc cdc so: [R]s = {0,2,4,6,8}.

2..Quan hé thi tu: phan xa, bic ciu, phan xtng > tuong tu trén.
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Quan hé thir tw ¢6 lién quan dén viée sdp xép cdc phén tir: so sanh thir hang ctia SV trong
16p, hodc xép tir vao tir dién, ...
Ky hiéu: a < b cho biét b troi hon a.

e Thu ty toan phan: giita 2 phan ti, ta ludn so sanh duoc.

e Thir ty ban phan: ¢6 thé khong so sanh duoc.
Biéu dién quan h¢ thtr tu bé’mg biéu dd Hasse: c6 miii tén ndi tir a > b néu nhu b trodi truc
tiép cuia a (giita a, b khdng c6 phan tir khic chén vao).
Mot s6 khéi ni¢m:
+ T6i dai: khong 1a diém dau cua mili tén ndo, nghia 1a khong ai trdi hon né.
+ T6i tiéu: khong 1a diém cubi ctia mili tén nio, nghia 1a khong trdi hon sb khac.
+ Lon nhét: troi hon tit ca sb khéc.
+ Nho nhét: tat ca sd khac trdi hon né.
VD: Xét tap hop A ={1,2,4,5,10,12,20,25} va dinh nghia quan h¢ hai ngoi x R y néu
nhu x chia hétchoy = x tréi hony 2> y < x.

a) Chirng minh réng R 1a quan h¢ tht tu.

- Phan xa: véi moi a thi a R a < a chia hét cho a, dang.
- Phan x@mg: v6i a, b thudc A thi a R b va b R a <> a chia hét cho b va b chia hét cho a, chi
xay ra khi a =b.
- Béc cau: v6i a, b, ¢ thudc A thia R b va b R ¢ ¢ a chia hét cho b va b chia hét cho ¢ =>
a chia hét cho ¢, do d6 a R c.

b) V& biéu dd Hasse cho tap A dua trén quan hé R. Tu do chi ra (cic) phén ttr tdi
dai va tdi tiéu cua A. A=1{1,2,4,5,10,12,20,25)

I—»E'Q.ﬁ/_}**ilgv

NN

5 /0 /7‘
\J A5
Khi ky hiéu: ta viét 2 R 1 (vi 2 chia hét cho 1).
e Téidai: 12, 20, 25.
e Tbitiéu: 1
e Lon nhat: khong c6, do khong c6 phan tir nao chia hét cho tat ca cac s (khi da c6
160 nhét thi d6 ciing 13 phan tir tdi dai duy nhat).
e Nho nhat: 1.
¢) Ching minh A c6 phan tir nho nhat nhung khéng c6 phan tir 1on nhat. Héi ¢6
may sd nguyén duong nhé hon 2023 c6 thé thém vao A dé A c¢6 phan tir 16n nhat?
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S6 x c6 thé 1am phan tir 16n nhat - ta can c6 x chia hét cho 12, 20, 25. Ta can ¢6 x 1a boi
chung ctia ca 3 s6 (viét 12 =3.4,20=4.5, 25 = 5.5) > 3.4.5.5 = 300, 600, 900, 1200, 1500,
1800. C6 tat ca 6 s thoa man.
Stra cac dé thi cac nam.

5. (DHTH 17TT)

Cho quan h¢ 2 ngdi R trén Z dugc dinh nghia nhu sau :
VX yeZ xR y< 3| (4y-x) < (4y - x) chia hét cho 3
a) Ching minh R 1a quan hé twong duong.
b) Phén hoach Z thanh céac 16p tuong duong.

a) Phan xa: a thuc Z thi a R a <> 4a — a chia hét cho 3 <> 3a chia hét cho 3, dang.
Doi xing: a, b thudc Z, néu a R b <> 4b — a chia hét cho 3 ¢ ton tai s6 k nguyén dé
4b —a =3k <& b—4a =3k —3b-3a < 4a—b = 3a+ 3b — 3k = 3(a+b-k) chia hét cho 3
nén b R a.
Béc cau: a, b, ¢ thudc Z, néucéaRbvabRcthidb—a, 4c — b déu chia hét cho 3 < ton
tai k, h nguyén dé 4b — a = 3k, 4c — b = 3h = 16¢ — 4b = 12h. Cong véi dang thuc dau, ta
c6: 16c —a =3k + 12h ¢ 4c —a =3k + 12h — 12¢ = 3(k + 4h — 4c¢) chia hét cho 3.
b) Xét s6 x nguyén tity y, khi d6 x R y <> 4y — x chia hét cho 3 hay 3y + y-x chia hét cho
3 2 y-x ciing chia hét cho 3, hay néi cach khéac y, x dong du voi nhau theo mod 3.
Ma s6 du khi chia cho 3 1a: 0, 1, 2 nén ¢6 3 16p twong duong:

[0Olr={...,-6,-3,0,3,6,9, ...}

[Mr={...,-5,-2,1,4,7,10, ...}

Rlr={.....4,-1,2,5,8, 11, ...}
Lam ciu 6 va 9 = tinh diém cong; hodc la lam cau 7 va 8, lam t&i 11h.

6. (DHTH 15 dgi tra)
Xét quan hé R trén tdp Z dugc dinh nghia nhu sau :
Vx,yeZ,xR yeox* -y =k(x-y)voike Z~
a) (2 diém) Chirng minh R 13 quan hé trong dwong

b) (1 diém) Cho x € Z, xac dinh 16p twong duong [x]x
Cau 6
a. Tinh phan xa: Véimoi x € Z, tacd x"2 —x"2 =0=k (x - x) voi k € Z. Do do, x R x. Vay R
c6 tinh phan xa.
Tinh d6i xtmg: Véi moi x, y € Z, néu x R y thi ta ¢6 xA2 — y"2 =k (x - y) v6i k € Z. Nhan hai vé
v6i -1, ta duge y*2 — xA2 =k (y - x). Do d6, y R x. Vay R ¢6 tinh d6i xtmng.
Tinh béc ciu: Véimoix, y,z € Z, néux Ry va y R z thi ta ¢6:
M2 —y2=k(x-y)voik€Z+ (1)
y\2—z"2 =k(y-z) voik’ €Z + (2)
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Cong hai vé ctia (1) va (2), ta dugce: x22 —z"2 =k (x - y) + k(y - z) = k(x - z).
Do d6, x R z. Vay R ¢6 tinh bic cau.
Két luan: R 1a quan hé twong duong.
b) Cho x € Z, 16p twong duong [x]R 1a tap hop céc sb nguyén y sao cho x R y. Tir dinh nghia cia
quan h¢ R, ta cé:
[XIR={yEZ|x"2-y2=k(x-y),voikEZ+}
={y€Z|x+y)(x-y)=kx-y),voik€Z+}
={y€Z|(x+y)=khodac(x-y)=0,voik€E€Z+ }
={y€Z|y=k-xhodcy=x,voik€Z+}
={x}U{k-x|keZ+}.
Vay 16p twong duong [x]R 14 tap hop gom sb nguyén x va cic s6 nguyén c6 dang k - x voi k 1a
s6 nguyén duong bt ky.
9. (DHTH 13 TT)
A=1{1,2,3,4,5} x {1,2,3,4,5} va R la quan h¢ trén 4, sao cho:
xy)R(@Et)yex+ty=z+t

a) Kiém tra lai R 1a mot quan h¢ tuong duong (3d)

b) Xac dinh cac 16p twong duong [(1,2)], [(2,4)] va [(1,1)] (1d)

¢) Chi ra phan hoach cua A4 thanh cac 16p twong duong (1d)

a) Tinh phan xa: V&éi moi (x,y) €E A,tacé x +y=x +y. Do do, (X, y) R (x, y). Vay R c6 tinh
phan xa.

Tinh d6i xung: V&1 moi (X, y), (z, t) € A, néu x,y)R(z,t)thitacox+y=z+t. D6i chd hai vé,
tadugcz+t=x+y. Do do, (z, t) R (x,y). Vay R ¢6 tinh ddi xung.

Tinh béc cau: Vi moi (x, y), (z, t), (u, v) € A, néu (x, y) R (z, t) va (z, t) R (u, v) thi ta c6:
x+y=z+t(l) vaz+t=u+v(2)

Suyrax+y=u+v

Do d6, (x, y) R (u, v). Vay R c6 tinh bic ciu.

Két ludn: R 12 quan hé twong dwong.

b) Cho céc cap s6 thudc A sau:

[(L2)k={(x.Y)EA|x+y=1+2=3}={(1,2). 2 1)}

[2, D] ={x, ) EA|x+y=2+4=6}={(2,4),(42),(5, 1), (1,5),(3,3)}

(L D= {(x. ) EA|x+y=1+1}={(1, 1)}

c¢) Phan hoach cua A thanh céc 16p tuong duong la:

A/R = {[2]R, [3]R, [4]R, [S5]R, [6]R, [7]R, [8]R, [9]R, [10]R}, trong d6:

[2IR = {(1, D}

[BIR ={(1,2), (2, D}

[4IR = {(1, 3),(2,2), 3, D}

[5IR = {(1.,4),(2.,3),(3.,2), 4,1)}

[6]R = {(1.5),(2.,4),(3,3),(4.,2), 5.,1)}

[7IR ={(2.5), (3 .,4),(4.,3),(5.,2)}

[8IR ={(3.5), (4 4), (5.,3)}
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[9IR = {(4.5), (5 .4)}
[10IR = {(5.5)}

7.(DHTH 15 TT)

ChotaipA=1{-2,-1,0,1,2,3, 4}, xét quan h¢ 2 ngéi R trén A dugc dinh nghia nhu sau:
Vx,ye A,xR y&o x> +2y=y*+2x

a) Chung minh R 1a quan hé twong duong

b) Liét ké cac phé‘m tur cua tap quan hé R va phan hoach A thanh céc 16p tuong duong.

a) Phan xa: x R x & x"2 + 2x = x"2 + 2x.
DP6i xting: X Ry & xM2 +2y = y"2 + 2x & yA2 +2x =x"2 + 2y & yR x.
Bic cau: X Ry vayR z & X2 + 2y = yA2 + 2x, va yA2 + 2z = 22 + 2y.
Cong 2 dang thirc lai: XA242y+y 2427 = yA24+2x+27 242y & xM2+27 = 7"2+2X.
Dodoéx R z.
Vay R la quan h¢ twong duong.
b) Tacod: x Ry & x"242y = y"2+2x < x =y hodc x+y = 2.
R = {(-2,-2), (-1, -1), ..., (4,4), (-2, 4), (-1,4), (0,2), ...} > céc cdp bang nhau hoic tong = 2.
[-2]R = {-2, 4}
[-1]R = {-1, 3}
[0O]R = {0, 2}
[1IR = {1}
8. (DHTH 13 dgi trd)

Cho A={x=m+nv2|m,ne Z }. Quan hé¢ hai ngoi R xac dinh trén A nhu sau :
V x=(m+nv2),y=(p + qV2 ) € A, xRy <m+p va n+q la s6 chan.
a) (3 diém) Ching minh rang R 1a quan hé quan hé tuong duong trén A.
b) (1 diém) Xac dinh cac 16p twong dwong ciia quan hé R

//nhém, vanh, treong = Gng dung vao ma hoa.
Bétx=m+n.\/§,y=p+q.\/§,Z=r+s.x/5.
Phan xa: x R x & (m+n\/§ )R (m+n\/§ ) <> m+m va n+n la chin, dung.
Dbi ximg: x Ry © (m+n+2)R (p+q\/§ ) < m+p va n+q chin ¢ p+m va q+n cling
chian < (p+q\/§) R (m+n\/§ ).
Bic cau: tuong tu.
Xét x = m+n+2 vax’ =m’+n’2 thudc cung 16p tuong duong cua x
& m+m’ va n+n’ cung chin & m, m’ cung tinh chan 1&; n, n’ cung tinh chan 1é.
Quy vé xét s6 du 12 0, 1:

e [(0+ 1.«/5)]R ={m+ n+/2, véi m chin, n 1¢}.

e [(1+1.42)]R={m+n+2,véimlé, nlé}.
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e [(1+0.42)IR={m+n+2,véimlé nchin}.
o [(0O+ O.ﬁ)]R= {m + n+/2, véi m chén, n chan}.

BT tham khao.
(trong hom nay ai 1am dugc thi giri zalo = tinh diém cong).

Vi n 1a s6 nguyén duong, goi X 1a tip hop tat ca cac sd nguyén duong khong vuot qua
2n. Xét quan hé hai ngdi R trén X nhu sau: voi moi cap s6 a,be X, tacd a R b khi va

chi khi % 1a Ity thira cua 2 voi s6 mil nguyén. Vi du: 3R 12 vi 3. Ly liy thua

cua 2 voi s6 mii la 2.
a) Ching minh rang R 1a quan hé tuong duong trén X.

b) Ching minh rang voi moi n nguyén duong tuy y, s6 10p twong duong cua X
luén la n.
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