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LOI NOI PAU

Dé dap tng yéu cau nang cao chit lugng dio tao, Trung tim Pao tao
tir xa — Pai hoc Hué da td chirc bién soan céc tai lidu huéng dan 6n thi tdt
nghiép cho tit ca cic nganh dao tao cta trung tim. Cubn sach Hurdng dan
on thi tot nghiép dai hoc nganh Gido duc Tiéu hoc (phan Todn cao cdp va
Phwong phap day hoc mon Todan o tiéu hoc) 1a mot trong sb cac tai liéu do.

Cudn tai liéu duge bién soan trén co s dé cuong On thi tbt nghiép
danh cho sinh vién nganh Gido duc Tiéu hoc da duoc Trung tam Dao tao tur
xa — Pai hoc Hué ban hanh. Tai liéu bao gém hai phén:

Phén I: Toan cao cp

Phan II: Phuong phap day hoc mon Toan & tiéu hoc

M&i phan déu dugc trinh bay theo hai muc: Tom tat 1i thuyét (theo yéu
cau ctia dé cuong 6n tap) va cau hoi, bai tip kém theo hudng dan cach giai
nham gitp sinh vién co thé chu dong tu on tap theo tai liéu hudng dan nay.

Muc Tém tat li thuyét trinh bay nhing kién thirc va ki ning co ban ma
sinh vién can ghi nhé dé van dung vao giai cac bai tap. Sinh vién duoc phép
str dung cac kién thirc va ki ning co ban nay dé lam bai tap va bai thi tdt
nghiép ma khong can phai ching minh lai. Muc Bai tap trinh bay cic dang
to4n co ban ma sinh vién cin biét cach giai. Day 1a cac bai tap dé sinh vién
luyén tip va 1am co s dé giang vién tham khao khi xay dung d¢ thi.

Mic du di c6 nhiéu ¢ gang, nhung tai liéu nay chic chian khong tranh
khdi nhiing thiéu sot nhéat dinh. Ban Giam dc Trung tam Pao tao tur xa —
Pai hoc Hué va cac tac gia rat mong nhan duoc nhiing v kién déng gop chan
thanh ctia ban doc, dac biét 1a doi ngti giang vién, sinh vién cua Trung tam
dé tiép tuc hoan thién tai li¢u nay.

Tran trong cam on.

Cac tac gia
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Chuong 1

QUAN HE

TOM TAT LY THUYET

1.1 QUAN HE HAI NGOI
1.1.1. Dinh nghia

Cho hai tap hop X va Y. Mot quan hé hai ngéi tir X dén Y 1a mot tap
con R cua tich Descartes X x Y. Ta néi phan tr x € X ¢6 quan hé R voi phan
tr y €Y néu (x,y) e R vaviét1a xRy . Pic biét, néu R = X2 thitandi R1a
mot quan hé hai ngoi trén X .

1.1.2. Dinh nghia

Cho R 1a mdt quan h¢ hai ngoi trén tap hgp X . Khi d6 ta noi:

- R c6 tinh phan xa néu Vxe X, xRx:

- R c6 tinh d6i xtmg néu Vx,y € X, xRy = yRx;

- R c6 tinh phan d6i xting néu Vx,ye X, xRy va yRx=>x=y;

- R c6 tinh bic cau, néu Vx, v,z€ X, xRy va yRz = xRz .
1.1.3. Thi du

1) Quan hé “bang nhau” (=) trén mot tdp hop X tuy ¥ cb cac tinh
chat: phan xa, doi xtng, phan dbi xtmg va bic cau.

2) Quan hé < trén tip hop N céc s tu nhién ¢ céc tinh chit: phan
xa, phan dbi ximg va béc cau.

3) Quan hé “bao ham” (<) trén tdp hop P (X) gdm tit ca cac tap hop
con ctia X 1a mdt quan hé hai ngdi co cac tinh chit: phan xa, phan d6i xtng
va béc cau.

4) Quan hé ddng dang trén tap hop cac tam giac co cac tinh chat:
phan xa, dbi xtmg va béc cau.

5) Quan hé “nguyén t& cing nhau” trén tip hop N cic s6 nguyén
dwong chi co tinh chat ddi ximg.



1.2 QUAN HE TUONG DUONG
1.2.1. Dinh nghia
Quan h¢ hai ngéi R trén tdp hop X duoc goi la mot quan hé tuong
duong trén X néu R thoa man ba tinh chat phan xa, d6i xtng va bac cau.
Chang han, quan hé bang nhau va quan hé dong dang nhu trong Thi
du 1.1.3 1a nhiing quan h¢ twong duong.
1.2.2. Dinh nghia
Cho R 1a m¢t quan hé tuong duong trén tap hgp X vaa € X Tép
hop {x e X |xRa} dugc goi 1a [6p twong duong cia a (theo quan hé R ), ki
hi¢ula a hay [a] hay C(a).

MJi phan tir cia mot 16p twong dwong goi 1a mot dai biéu cua 16p
tuong duong do.

1.2.3. Ménh dé

Cho R la mét quan hé twong duong trén tap hop X. Khi d6 moi 16p
twong duong déu khac rdng va hai 16p twong duong bat ki hodc roi nhau
hodc trung nhau.
1.2.4. Dinh nghia

Mot phan hoach cua tap hgp X 1a mot ho (X ; )ie s gdm céc tip con
khac réng cia X sao cho

X=UX,XNX,=0(Vi,jel,i#j)

iel
1.2.5. Ménh dé

Mobi quan hé twong duong trén tip hgp X xac dinh mot phan hoach
cua X boi cac 16p tuong duong.

Diéu nguoc lai ciing ding. Cy thé 1a mdi phan hoach (X;) _ cua tap
hgp X xac dinh mét quan h¢ twong duong R trén X , sao cho mdi X, 1a
mot 16p twong duong. Quan hé R duogc xac dinh boi: xRy néu cé iel sao
cho x,ye X,.

1.2.6. Dinh nghia

Cho X la mot tap hop va R 1a mot quan hé twong duong trén X . Tap

hop céc 16p tuong duong phan biét cia X do1 véi quan hé R dugce goi la
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tap hop thuong cua X theo quan hé twong dwong R ,kihi¢ula X /R.
1.2.7. Thi du
1) Cho tap hop X ={1,2,3,4} va xét quan h¢ hai ngdi R trén P(X)
nhu sau:
VA,BeP(X),ARB< |4 =|B|.
(Ki hiéu |A| dé chi s6 phan tir cia 4 ). D& dang chimg minh duoc R
la mét quan hé tuong duong trén P (X). Cac 16p twong duong theo quan hé

R la: C,={D} (thp hop con cua X khoéng c6 phin tir nao),
a-{12.01
C, ={{1,2},{1,3},

2}
t), C, = {{1,2,3},{1 {1 3 4} {2,3,4}} (cac tap con cua X co ba phén
{

{4}} (chc tdp con cua X c6 mot phan tir),
{,

1 } {2 3} {2,4},{3,4}} (cAc tap con cia X c6 hai phan
t), C, { L2, }} (tap con ctia X c6 bdn phan tir). Tap hop thuong cua

P(X) theo quan hé R 1aP(X)/R={C,,C,,C,,C,,C,}.

2) Cho 7 1a mét sb nguyén 16n hon 1 va xét quan hé hai ngdi sau trén

tap Z cac sO nguyén va goi 1a quan h¢ dong du modulod 7:
Vx,yeZ,x=y(modn)< x—y 1abdisé cua n.

D¢ dang chimg minh dugc =(modn) 1a mot quan hé tuong dwong
trén Z. Voi méi xeZ, ton tai duy nhit hai sé nguyén ¢ va r sao cho
x=gn+r voi 0<r<n va khi d6 x=r(modn). Do d6 cac 16p tuong
duong theo quan hé nay la 6:{qnlq EZ} , T:{qn+1|q eZ}, -
n—1={gn+n-1/qgeZ). Tap hop thuong cia Z theo quan hé¢ ddng du
moduld 7 1a {6, Tﬂ} va thuong ki hidu 1a Z,, mdi phan tir Z, goi la

mot s6 nguyén moduld ».

1.3. QUAN HE THU TU
1.3.1. Dinh nghia

Quan h¢ hai ngdi < trén tap hop X dugc goi la mot quan hé thur tu
9



néu nd théa méin cac tinh chét phan xa, phan ddi xing va bic cau. Khi d6 ta
ndi X 14 tdp duroc sdp thir twbdi <. Néu x < y , tandi x dimg trude y. Néu x < y
va x #ythita vidt x < y . Tap con Y < X dugc goi la duoc sd'p thir tw toan phdn
(hay dugc sap thy tu tuyén tinh) néu véi moi x,y €Y, tacd x<yhoic y<x.

Trong trudng hop nguoc lai ta ndi ¥ dugc sép thir tu b phan.
1.3.2. Thi du

1) Quan hé < thong thuong trén céac tap hop N, Z, Q, R 1a quan hé
thir tw toan phan.

2) Trén tap hop N céc s6 tu nhién, xét quan hé hai ngdi chia hét (" | ")
nhu sau:

Vx,yeN,x#0,x|y<JkeN, y=kx

Quan hé nay c6 hai tinh chit: phan ddi xting va bic cau, nhung khong
c6 tinh chat phan xa (ta khéng c6 0]0). Vi vy, quan hé chia hét khong phai
la mdt quan h¢ thir ty trén N. Tuy nhién, quan hé chia hét lai 12 mot quan h¢
thir tw trén tap N* cac sd tu nhién khac khong. O ddy, quan hé chia hét sap
thir ty bo phan tap N”.

3) Quan hé¢ bao ham (" C ”) sép thtr ty by phan tap P (X) g(‘A)m cac tap
concua X .

4) Cho X la tap hop duoc sap thi ty toan phan boi quan hé <. Trén
X" ta dinh nghia quan hé hai ng6i D nhu sau:

Vx:(xl,xz,...,x”),y=(y1,y2,...,yn)eX”,
xXDy< x=y hodc 3i,x,=y,....,x,, =V, ,, X, < V..

Khi @6, X" duoc sép thr tu toan phén boi quan h¢ D. Quan hé nay
duoc goi la quan hé thir tw tur dién.

1.3.3. Dinh nghia
Cho X 1a tp hop duoc sip thir tw boi quan hé thi ty < va 4 1a mot
tap con khac rong cta X. Ta noi:
Phan tir a € A 13 phan tir t6i dai cia A néu
VxeAd,a<x=>x=a;
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Phén tir b € A 1a phdn tir t6i tiéu ctia A néu
Vxe A, x<b=x=b;
Phan tir m € A 1a phdn tir [6m nhdt ciia A néu
Vxe A, x<m;
Phan tir n € A 1a phan tir nhé nhat ciia A néu
Vxe A, n<x;
Phan tir ¢ € X 1a phdn tir chan trén ciia A néu
Vxe A, x<c;
Phan tr d € X 14 phan tir chan dwdi cia A néu
VxeA,d<x;
Phén tir nho nhit cta tap hop tit ca cic phan tir chin trén ciia 4 (néu
c6) goi la cdn trén cua A, kihi¢ula sup 4;
Phan tir I6n nhét cta tap hop cac phan tir chan dudi cia 4 (néu co)
goi 1a can dudi ciia A4, ki hi€u la inf 4.

1.3.4. Chu y

Phén tir 16n nhét hay nho nhat (néu c6) ciia 4 1a duy nhat.

Néu A4 c6 phan tir 16n nht thi d6 ciing 1a phan tir t6i dai duy nhét.
Tuong tw, néu A c6 phan tir nho nhit thi d6 ciing 13 phan tir tdi tiéu duy nhét.

Can trén ciia 4 thudéc A4 khi va chi khi n6 1a ph@m ttr 16n nhit coa 4.
Tuong tu, can dudi cia 4 thudoc A khi va chi khi n6 Ia ph@m tr nho nhat
cua 4.

1.3.5. Dinh nghia

Cho tap hop X duoc sap thir tu boi quan hé <. Ta ndéi X duogc sip
thir tu t6t boi quan hé nay néu moi tp con khac réng ciia X déu cé phan tir
nho nhét.

1.3.6. Thi du
1) Xét tip duogc sip the tr N° boi quan hé chia hét ("|") va

A4={1,2,4,6,7,8,9,10,11,12} . Tap 4 khong c6 phan tir 16n nhét, nhung c6
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phan tir nho nhat va ciing 1a phan tir t6i tiéu duy nhat 1a 1, cac phan tir toi dai
14 7,8,9,10,11,12. Can trén ciia 4 trong N Ia BCNN(1,2,4,6,7,8,9,10,11,12)
va can dudi cua 4 trong N 1a 1.

2) Xét tap dugc sép thtr ty P (X) bdi quan h¢ bao ham (" C ") , trong
dé X 1a mot tap khéc r6ng. Phan tt 16n nhit va nho nhat caa P (X) 1an luot
la X va @. Céc phén tir ti tiéu cua P(X)\{D} 1a céc tap {a} véi ae X.
Céc phan tir t6i dai cia P(X)\{X} 1a céc tap X \{a} véi ae X . Can trén
va cin dudi cua A={4,4,,...,4,} trong P(X) lan luot Ia
AVA V.. UA vVaANnAN..NA4,.

3) Tép hop sdp thtr tw (N,<) la mot tap sdp thir tu tét. Céc tap hop
sdp thtr ty (Z,<), (Q,<) khong phai 1a céc tp sdp tht ty tot. Tap sap thi tw
(N",]) khong phai la tap sdp thir tir t5t vi tap con 4 ={2,3,5} khéng co
phan tr nho nhat.

BAI TAP VA LOI GIAI
1. Xac dinh xem quan hé R trén tap Z cac s6 nguyén c6 tinh phan xa, d6i
ximg, phan ddi ximg, bac cau khéng? Véi xRy néu va chi néu:
a) x#y;
b) xy=1;
c) x=y+1 hay x=y-1;
d) x 1aboisb cua y ;

e) x va y cung am hodc cung khong am;

f) x=y%;
g) xxy*.
Giai

a) R chi co tinh d6i xtmg.
b) R co tinh ddi xtmg va bic ciu.
¢) R chi cé tinh dbi ximg.
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d) R c6 tinh phan xa va bic cau.

e) R co tinh phan xa, doi xing va bac cau.

f) R chi c6 tinh phan dbi ximg.

g) R co tinh phan do6i xting va bac cau.
2. Cho tap hop X ={0,1,2,3,4,5} = N. Hay liét ké tat cd cac phan tir cta
quan hé R sautrén X va xét xem quan hé R co cac tinh chat nao?

a) Vx,y e X, xRy < x+y la sd chan.

b) Vx,ye X,x#0,xRy & x| y.

Giai
a)
R={(0.0).(02).(0.4).(11).(13).(1.5).(20).(22).(2:4).(3.1).(3.).

(3,5).(4,0),(4.2).(4.4),(5.1).(5,3).(5.5)} . D& dang chimg minh dwoc R
c6 cac tinh chat: phan xa, di xing va bic cau.

b)
R={(11),(1,2),(13),(1.4).(15).(2.2),(2.4).(3.3).(4.4).(5.5).(1,0),
(2,0).(3,0),(4,0),(5.0)} . D& dang thdy R co cac tinh chat: phan ddi

xtng va bac cau.
3. Mot quan hé R trén tdp X duoc goi 13 quan hé vong quanh néu xRy va
YRz kéo theo zRx . Chimg minh ring quan hé R 14 phan xa va vong quanh

néu va chi néu R 1a mdt quan hé tuong duong.
Giai

(:>) Ta da c6 R la phan xa. Vx,ye X, xRy = xRy A yRy = yRx
(do tinh vong quanh), tic 1la R ¢ tinh ddi xung.
Vx,y,z€ X,xRy A yRz = zRx = xRz, tlrc 1a R ¢6 tinh bic cau. Vay R la
mot quan hé tuong duong.
(<:) R 1a mdt quan h¢ tuong duong nén R co tinh phan xa.
Vx,y,z€ X, xRy A yRz = xRz = zRx, tc 1a R co6 tinh vong quanh.
13



4. Cho L, 1a mot duong thing cho trudc trong mat phing R*. Mot quan hé

R trén tap L tt ca cac duong thing trong mit phing R dwoc xac dinh nhu
sau:

VL,L,eL, LRL, &> LNnL,#d va L NL #J

Xac dinh xem R c6 la mot quan hé tuong duong hay khong?

Giai

R c6 tinh d6i xtmg va bic cau, nhung R khong c6 tinh phan xa. Do
d6 R khéng la mot quan hé tuwong dwong. Tuy nhién, néu L 1a tdp cac
dudng thing trong mit phing R? cét L, thi R 1a mot quan h¢ tuong duong
trén L.
5. Cho M la mot thp hop khac rdng, aeM . Trén X =P (M), ta dinh
nghia quan h¢ hai ng6i nhu sau:

R={(4,B)e X’| A=B hay ac AN B}

Ching minh rang R 1a mot quan hé tuong dwong trén X . Hay chi
ra tap hop thuong.

Giai

Tu A=4,tacod (4,4)€R hay R co tinh phan xa.

VA,BeX,(A4,B)eR=>A=Bvac ANB=>B=Avac BnA=(B,A)eR,
tirc 1a R c6 tinh dbi xtmg.
VA,B,Ce X,(4,B)e RA(B,C)eR
:>(A=BvaeAmB)/\(B=CvaeBmC)

:>(A=B/\B=C)v(A=B/\aeBmC)v(aeAmB/\BzC)
v(aeAmB/\aeBmC)
= A=Cvae AnC=(4,C)eR,

tirc 14 R c6 tinh bic cdu. Vay R 13 mot quan hé twong duong.
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Vi mbi AeX, néu ag A thi (4,B)eR< A=B nghia la 16p
tuong duong Z:{A} vanéu ae 4 thi (A,B)eR<:>aeB nghia 1a 16p
twong duong A :{B €Xla eB} . Do vay tap thuong cia X theo quan hé
R 1a

X/R={{4}|AcM,ag Afu{{AdeX|aec 4}}

6. Goi X la tap hop cac ham thuc bién sb thuc. Ching to quan hé R sau
la quan h¢ tuvong duong trén X :

a) Vx,ye X, xRy < 3C>0,x(¢) = y(¢),Vt e R, |t| < C.

x(1)— y(?)
tn

b) Vx,y € X, xRy < lim

t—0

=0, trong d6 n e N cho trudc.

Giai

a) VxeX,x(t)=x(),VteR, nghia 1a R c¢6 tinh phan xa,
Vx,y € X, xRy <>3C>0,x(r) = (1), Vt eR || <C=3C>0, (1) = x(1), Vt R |f| < C
= yRx, nghiala R c¢ tinh doi xung.

Vx,y,z€ X, xRy A yRz = 3C,,C, > 0,x(¢) = y(¢),Vt e R, |¢

<C, va

y(t)=1z(t), VteR,

t

<(C, = 3C =min(C,,C,),x(t) = z(¢),Vt € R,

1<c,

nghia 1a R c6 tinh bic cdu. Vay R 1a quan hé tuong duong.

b) Vx e X, lingLnx(t) =0 hay xRx,nghiala R c6 tinh phan xa.
t—> t

Vx,yeX,ny:lir%Lny(t):Ojlirroanxm:O:ny,
— t t—> t
nghia la R c6 tinh dbi xtmg.
Vx,y,zeX,nyAyRZSIirrgM=0 va lingLnZ(t)=0
1= t—> t
= lim MO ZO g MOV g YOZZO _ g, gz, nghia 1 R
t—> t = t = t

c6 tinh chit bic cau. Vay R 1a quan hé tuong duong.
7. Xét quan hé hai ngdi R trén N” nhu sau:

‘v’(ml,nl),(mz,nz) eNz,(m],nl)R(mz,nz):>m1 +n,=m,+n,.
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Chimg minh ring R 14 mot quan hé twong duong trén N2, Hay chi ra
tap hop thuong.

Giai
Rd rang R co tinh phan xa. V (m,,n,),(m,,n,) e N>, (m,n)R(m,,n,)
=>m+n,=m,+n = m,+n =m +n, = (mz,nz)R(ml,nl) nghia la
R c6 tinh ddi xtmg.
V(). (mo,m ) () €NF, (o) R(my,my ) v (o) R(ms,m)
:>ml +I’l2 =m2+n1 VE‘l n72+n3=mj+n2:>ml+n2 +m2 +}’l3 =m, +nl+m3+n2
:>(ml+n3 :m3+nl) :>(m1,nl)R(m3,n3), nghia 1a R co tinh bac
cau. Vay R 1a mot quan hé tuong duong.
V(m,n) e N?, 16p twong duong

W:{(m',n')eN2 |m'—n':m—n}.

Tap hop thuong 1 N/ R ={(m,n)|(m,n)e N} va chinh la tip Z
cac s6 nguyén.
8. Trén ZxN’, xét quan hé hai ngoi sau:

V(zl,nl),(zz,nz) € ZxN*,(zl,nl)R(zz,nz) & Zin, = Z,n,

Ching minh ring R 1a mot quan hé tuong duong trén ZxN’. Hiy
chi ra tap hop thuong.

Giai

RO rang R co tinh phan xa. V(zl,nl),(zz,nz)erN*, (zl,nl)R(zz,nz)

& ZN, = Z,0, &> 2,0, = Z 1, = (22,n2)R(zl,nl), nghia la R co6 tinh
dbi ximg.

‘v’(zl,nl),(zz,nz),(z3,n3) eZxN, (Zl,n1 )R(zz,nz)A(zz,nz)R(z3,n3)
= Z Ny = ZyN A ZyNy = Z30y = Z N2,y = Z,1,231, = Z,Z,0y = Z,Z30;; néu

2z, #0 thi zn, =z, néu z,=0 thi zn,=0(=z=0) va z;n, =0 (= z,=0)

16



nén zn, =z,n, =0 hay (z,n)R(z,,n,), nghia 1a R c6 tinh bac cau. Vay
R 1a mdt quan hé twong duong.

V(z,n) e ZxN’, 16p tuong duong

(z,n)={(zv,n')esz*

z' z
n' n

Tap hop thuong 1a ZxN"/R = {(z,n)‘(z,n) € ZxN*} va chinh la tap

Q cac sb hitu ti.
9. Trong mit phang c6 hé toa do vudng goéc, hai diém B (xl, Y ) ,
P, (x,,y,) dugc goi la quan hé véi nhau béi R néu va chi néu x,y, = x,,.
Chung t6 rang R 1a mot quan hé twong dwong va tim cac 16p twong duong.
Bay gio néu dinh nghia
BSP, < x,y, =x,y, va x,x, 20

thi S con la mot quan hé tuong duong nira khong?

Giai

Dé dang chiing minh dugc R c6 tinh phan xa, dbi xtimg va béc cau,

nghia 1a R 1a mot quan hé tuong dwong. Véi diém P(a,b) trong mat
phang, 16p twong duong P(a,b)z{P'(x,y)|xy=c} (v6i c=ab). Néu

c=0 thi P(a,b) chinh la hai truc toa d6 x=0 va y=0. Néu c#0 thi

P(a,b) chinh 1a hyperbol c6 phuong trinh xy = ¢ . Tap hgp thuong la tap

{{P(x,y) |xy=cllce R}
S khong 1a mot quan hé twong duong vi né khong co tinh bic cau
((1,0)S(0,1),(0,1) S (~1,0) nhung khong co (1,0)S(~1,0)).
10. Trén tap hop R cac sb thuc, xét quan hé hai ngdi R sau:
Vx,ye R, xRy & x’ =y’ =x—y.

Chtng minh rang R 1a mot quan hé tuong duong. Tim céc 16p tuong
duong va tim tap hop thuong.
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Giai
Vx,y,ze R,x*—x*=x—x=0, tltc 1a xRx hay R c0 tinh phan xa;
X -y =x—y=y'—x*=y—x thcla xRy = yRx hay R co tinh ddi ximg;
Xy =x-y vd Y=y :>x3—z3=(x3—y3)+(y3—z3):(x—y)+(y—z):
x—z, thc 14 xRy va yRz = xRz hay R c6 tinh bic cau. Vay R 1a mot
quan hé tuong duong.
VaeR,E:{xeR|x3—a3 :x—a}
:{xeR|(x—a)(x2+ax+a2—l)=0}.
. 2 2 _
Néu a < ———= hay a>$ thi a ={a};

NE)
Néu a——i hay a = th1 a= { L}
NER BB

. 2
Néu a=—= hay a=—— thla—{ —}
N 5

; 2
Néu ——=<ax<

NN T
Ez{a —a—+4-3a’ —a+\/4—3a2}
’ 2 ’ 2 '

11. Cho f la mdt don anh tr tap X vao tap N cac s6 tu nhién. Chting
minh rfing quan h¢ R dugc xac dinh béi:
Vx,ye X, xRy < f(x)< f(y)

la mot quan hé thur tu toan ph'?m trén X .

Giai
Vx,y,ze X, f(x)< f(x) hay R c6 tinh phan xa, néu f(x)< f(»)
va f(»)< f(z) thi f(x)<f(z) hay R c6 tinh bac cau. Ngoai ra, néu
)< f(y) va f(»)Lf(x) thi f(x)=f(y) va do f la don anh nén
x=y hay R c6 tinh phan ddi xing. Vx,ye X, ta luén c6 f(x)< f(y)
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hodac f(y)< f(x) hay xRy hoac yRx. Vi vay, R la mot quan hé thur tu
toan phan trén X .

12. Cho tap hop X ={2,4,6,7,8,10,11,12}. Hay x4c dinh phan tir t0i dai,
tdi tiéu, 16n nhit va nho nhét cta tap hop X vd&i quan hé thur tu chia hét " |"
va tap hop P(X)\D v6i quan hé tht ty bao ham "c".

Giai

Dbi v6i quan hé tha tu chia hét "|" trén X, cac phan tir t6i dai 1a
7,8,10,11,12, cac phan tir t6i tiéu 1a 2,7,11, khéng c6 phan tir 16n nhat
cling nhu nho nhét.

Doi voi quan hé thi tu bao ham "< " trén P (X )\, phén tir toi dai
duy nhét ciing nhu phan tir 16n nhit 13 Y , cic phan tir ti tiéu 13 cac tap con
c6 mot phan tir cia X , khong c6 phan tir nho nhat.

13. Xét quan hé chia hét trén tap hop N va céc tip con A= {4,8,12},
B={2,3,4,5}.
a) Tim cac phan tir 16n nhat, nhé nhat cia 4 va B.
b) Tim cac phan tir toi dai, ti tiéu cia 4 va B.
¢) Tim cac phan tir can trén ding, can dudi dung ctia 4 va B .
Giai
a) A khong co phan tir 10n nhét va c¢6 phan tir nho nhat 13 4.
B khong co phan tir 16n nhét hodc nho nhét.

b) A4 c6 phan tir toi dai 1a 8,12 va tdi tiéu duy nhit 1a 4. B c6 cac
phan tir toi dai 1a 3,4,5 va c6 cc phan tir toi tiéu 1a 2,3,5.

) 4 va B lan lugt c6 can trén la BCNN(4,8,12)=24va
BCNN(2,3,4,5)=60, 4 va B lan luot ¢ can dudi 1a UCLN(4, 8,12) =4
va UCLN(2,3,4,5)=1.

14. Tap A dugc goi la sép thur tu déy da boi quan hé thir ty < néu moi tap
con khac rong cia 4 bi chan trén déu c6 can trén.

a) Ching minh rang tap sap thir tu tot 1a tap sap tha tu day du.

19



b) Chimg to rang N va R siap thir ty ddy du boi quan hé < thong
thudng nhung Q sap tht tu khong day di boi <.

Giai

a) Gia sit 4 dugc sap thir ty tot boi < va B 1a mot tap con tiy y
khéac rong cia 4 bi chan trén. Khi d6 tap C gém cac chan trén cua B 1a tap
con khéc réng cia 4. Vi vdy, C c6 phan tr nho nhat ¢ va ¢ chinh la can
trén dung ctia B . Do d6 A dugc sip tht ty ddy du boi <.

b) N la tap duogc sap thir tu tot bai quan hé < thong thudng, nén theo
Cau a) N duoc sap tha ty ddy da boi quan hé nay.

Theo nguyén li vé cén cia tap cac sé thuc R, moi tip con khac rong
cua R bi chan trén thi ¢6 can trén dung. Do do R duoc sép thar tu dﬁy du bai
quan h¢ <.

Xét tap B :{q eQ‘0< q <\/§} thi B#O va cé chan trén trong Q.

Néu B ¢6 can trén ding 13 ¢ thi s& din dén vo 1i vi gitta ¢ va /2 ¢6 vo sb
hiru ti (tinh chit tri mat caa Q trong R).
15. Cho X 1a mot tp khac rong va M 1a tip cac anh xa tr X vao tap
{0,1}. Trén M , xét quan hé R nhu sau:
Vf,geM,ng@VxeX,f(x)g(x):f(x).
Chimg minh rang R 13 mot quan hé tha tu. M c6 dugce sap thir ty toan
phan boi R hay khong? Hay xac dinh cac phan tir toi dai va tdi tiéu ciia M .
Giai
Vf,g,he M,Vxe X,
f(x)f(x) = f(x) hay fRf.Do dd R co6 tinh phan xa;
Néu fRg va gRf ticla f(x)g(x):f(x) va g(x)f(x)zg(x) thi
f(x) = g(x) hay f=g,dodé R c6 tinh phan ddi xing;
Néu fRg va gRh tuc la f(x)g(x)zf( ) va g( )h( ) g(x) thi
f(x)g(x)h(x):f(x);khidé, néu g( ) 0 thi f ( ) ( ) ( ):0 va
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