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LOI NOI PAU

Hién nay cdc hoc vién cua Trung tdm Pao tao Tir xa thudc Pai hoc
Hué (TTDTTX), ¢c6 mot s6 hoc phdn vé todn, déu trong cho mot hé thong
cdc sdch bai tdp voi loi gidai chi tiét hodc hudng ddn gidi dé c¢é thé giip
ho hiéu bai tot hon va tir dé c¢é thé gidi duoc cdc dé thi theo yéu cdu ciia
TTDTTX. Pdc biét la cdc hoc vién nganh gido duc tiéu hoc, véi s6 luong
ngay cang dong, dang rdt can mot bo sach nhu thé. Hon thé nita, cho dén
nay van chua cé tai liéu hudng dan én thi tét nghiép dai hoc nganh gido
duc tiéu hoc phan todn cao cdp.

Trong tinh hinh véi yéu cdu biic thiét nhu thé, chiing toi ¢6 gdng hoan
thanh tai liéu phuc vu cho viéc én thi 16t nghiép va cdc yéu cau ndi trén.
Day la tuyén tdp gom cdc bai tdp vé dai s6' va xdc sudt thong ké danh cho
cdc hoc vién cua TTPTTX nganh gido duc tiéu hoc on tdp dé chudn bi thi
16t nghiép. Noi dung cua tai liéu nay duoc bo tri trong 7 chuong, ¢ moi
chuong gém hai phdn : tém tdt li thuyét va cdc bai tdp voi loi gidi
chi tiét. Pé la cdc chuong vé quan hé, dnh xa, nhém, vanh-truong,
bién co ngau nhién va xdc sudt, bién ngdu nhién va phdn phéi xdc
sudt, thong ké todn hoc. Toan bo noi dung déu bam sdt chuong trinh maoi
cua TTDTTX va Bo Gido duc va Pao tao vé todn cao cdp danh cho nganh
gido duc tiéu hoc. Tai liéu nay con cé thé ding lam tai liéu tham khdo t6t
cho cdc sinh vién nganh todn va gido duc tiéu hoc cia cdc truong dai hoc
va cao ddng.

Cdc tdc gia xin chdn thanh cdm on TTDPTTX va Khoa Todn-Co-
Tin hoc (Truong Pai hoc Khoa hoc-Pai hoc Hué) vé su gilip dd quy bdu
va tao diéu kién thudn loi cho viéc xudt bdan cuén sdch nay.

Cdc tdc gida mong nhdn dugc su chi gido ciua cdc dong nghiép va
doc gid vé nhitng thiéu sét khé tranh khoi cua cudn sdach.

Hué, thang 04 nam 2002



CHUONG I : QUAN HE

TOM TAT Li THUYET

1.1. QUAN HE HAI NGOI

1.1.1. Dinh nghia

Cho hai tap hop X va Y. Mot quan hé hai ngoi tir X dén Y la mot tap
con R cla tich Descartes X x Y. Ta néi phan to x € X ¢é quan hé R véi
phan thr y € Y néu (x, y) € R va viét 1a xRy. Dic biét, néu R < X thi ta néi
R 1a mot quan hé hai ngoi trén X.
1.1.2. Dinh nghia

Cho R 1a mOt quan hé hai ngoi trén tap hop X. Khi d6 ta néi

— R ¢6 tinh phan xa néu Vx € X, xRx ;

— R ¢é tinh d6i xing néu Vx, y € X, xRy = yRx ;

— R c¢6 tinh phan d6i xing néu Vx,y € X, xRy va yRx > x =y ;

— R ¢6 tinh bdc cdu, néu Vx, y, z € X, xRy va yRz = xR:.
1.1.3. Thi du

1) Quan hé “bing nhau” (=) trén mot tip hop X tuy y ¢6 céc tinh chét :
phén xa, d6i ximg, phan d6i xiing va bac cau.

2) Quan hé < trén tap hop N cédc s6 tu nhién c6 céc tinh chit : phan
xa, phan d6i xing va bac ciu.

3) Quan hé “bao ham” (<) trén tap hop P(X) gom tat ca céc tap con
cia X la mot quan hé hai ngo6i ¢6 cdc tinh chét : phan xa, phan do6i xing
va bic cdu.

4) Quan hé déng dang (~) trén tap hop cdc tam gidc c¢6 cdc tinh chét :
phan xa, d6i xdng va bac cau.



1.2. QUAN HE TUONG PUONG

1.2.1. Dinh nghia

Quan hé hai ngodi R trén tdp hop X dugc goi 1a mot quan hé twong
duong trén X né€u R c6 ba tinh chat phan xa, d6i xting va bic cau.

Chang han, quan hé bang nhau va quan hé déng dang nhu trong
Thi du 1.1.3 1a nhitng quan hé tuong duong.
1.2.2. Dinh nghia

Cho R la mét quan hé tuong duong trén tdp hgp X va ¢ € X Tép hop
{x € X| xRa} goi la lop tuong duong clia a (theo quan hé R), ki hiéu la @
hay [a] hay C(a).

Mbi phdn tir chia mot I6p tuong duong goi 1a mot dai biéu cla 16p
tuong duong do. / )
1.2.3. Ménh dé

Cho R 1a mo6t quan hé tuong duong trén tap hop X. Khi d6 moi 16p
tuong déu khdc réng va hai 16p twong duong bat ki hoac roi nhau hoiac
trung nhau.
1.2.4. Dinh nghia

Mot phdn hoach cta tap hop X1a mot ho (X),  , gdbm céc tap con khic
réng cua X sao cho

X = ‘UIX,,,X,.mX/:@(Vi,je],i;tj).
1€

1.2.5. Ménh dé

M6bi quan hé tuong duong trén tap hop X xac dinh mot phan hoach
ctia X bdi cdc 16p twong duong.

Diéu nguoc lai ciing ding. Cu thé 1am méi phan hoach (X), ¢ , cua tap
hop X xdc dinh mot quan hé twong duong R trén X, sao cho méi X, 1a mot
16p tvong duong. Quan hé R dugc xdc dinh bai : xRy néu cé i € I sao cho
X,y € X.



1.2.6. Dinh nghia

Cho X la mot tap hop va R la mot quan hé tuong duong trén X. Tap
hop cdc 16p tuong duong phan biét cua X d6i véi quan hé R duoc goi l1a
tap hop thuong cua X theo quan hé tuong duong R, ki hiéu 1a X/R.

1.2.7. Thi du

1) Cho tap‘h(_)p X =11, 2, 3, 4} va xét quan hé hai ngoi R trén P(X)

nhu sau :

VA,B e P(X).ARB < |A| = |B|.

(Ki hiéu |A| dé chi s6 phén tir cha A.) D& dang ching minh duoc R 13 mot
quan hé tuong duong trén P(X). Cac 16p tuong duong theo quan hé R 1a :

C, = {QD} (tap con cua X khong co phan tlr nao). C, = {{1}, {2}, {3}, {4})
(cac tap con cua X c¢6 mot phan t). C, = { {1, 2}, {1, 3}, {1, 4}, {2, 3}, {2, 4},
{3,4)} (cdc tap con cta X c6 hai phan tu). C, = {{1, 2, 3}, {l‘, 2,4}, {1,3,4},
{2, 3, 4}} (cdc tap con cua X ¢6 ba phan tr). C, = {{1, 2, 3, 4}} (tap

con cua X c6 bon phan tlr). Tap hgp thuong cta P(X) theo quan hé R la
73(}()/R = {C()’ Cls CZ» C}v C4}

2) Cho n la mdt s6 nguyén 16n hon 1 va xét quan hé hai ngoi sau trén

tap Z cédc s6 nguyén va goi 1a quan hé dong du modulé n :
Vx,y € Z,x=y(mod n) < x —y la boi s6 cta n.

Dé dang ching minh dugc = (mod #) la mot quan hé tuong duong trén

Z.V6i mdi x € Z, ton tai duy nhat hai s6 nguyén ¢ va r sao chox=gn + r

v6i 0 <'r < n va khi d6 x = r (mod n). Do d6 cic 16p tuong duong theo quan hé

nayla 0 ={gn|qeZ), T={qn+1|qeZ},...n—1 ={qgn+n—1|qeZ).

Tap hop thuong cta Z theo quan hé déng du modulé n 1a {0, 1, ..., n—1}

va thudng ki hiéu 1a Z,, méi phan tir cua Z, goi 1a mot s6 nguyén modulo n.

"



1.3. QUAN HE THU TU

1.3.1. Dinh nghia

Quan hé hai ngoi < trén tap hgp X duoc goi 1a mot quan hé thir tu trén
X néu né c6 cac tinh chit phan xa, phan d6i xing va bac cau.

Tap hgp X dugc trang bi mdt quan hé tht tuy < dugc goi 1a mot
tap dugc sdp thir ty. Néu x < y, ta néi x ding truéc y. Neu x < y va x # y
thi ta viét x < y. Tap con Y < X dugc goi 12 duogc sdp thir tu toan phdn
(hay dugc sdp thit tu tuyén tinh) néu v6i moi x, y € ¥, ta c6 x < y hodc y < x.
Trong trudng hop nguoc lai ta ndi Y duge sdp thi tu bo phan.

1.3.2. Thi du

1) Quan hé < thong thuong trén cac tap hop s6 N, Z, Q, R la quan hé
thit tu toan phan.

2) Trén tap hop N cdc sO tu nhién, xét quan hé hai ngoi chia hét (“|”)
nhu sau :

Vx,ye Nyx#0,x|y<>Jk e N, y=kx.

Quan hé nay c6 hai tinh chét : phan d6i xung va bac cdu, nhung
khong c6 tinh chat phan xa (ta khong c¢6 0]0). Vi vay, quan hé chia hét

khong phai 1a quan hé tha ty trén N. Tuy nhién, quan hé chia hét lai la
mot quan hé thit e trén tap N* cdc s6 tu nhién khdc khong. 3 day quan
hé chia hét sip thit tu bo phan tap N*,

3) Quan hé bao ham (“<”) sdp thi tu bo phan tap P(X) gém céc tap
con clia X.
4) Cho X 1a tap hop dugc sdp thit tu toan phan bdi quan he <. Trén X",
ta dinh nghia quan hé hai ngoi D nhu sau :
VX = (X Xy oo X,), Y= (Vs Yoo o ¥,) € X"

XDy x=yhoac i, x; =y, s X,y =Yy X, < Vi



Khi d6 X' dugc sip thit tu todn phan bdi quan hé D. Quan hé nay duoc

goi 12 quan hé thir tu tir dién.

1.3.3. Dinh nghia

Cho X la tap hop dugc sdp thit tu bdi quan hé tht tv < va A c X
Ta néi :

Phan tr a € X1a phdn tir 167 dai ciia X néu
VxeXasx=>x=a;

Phan tir b € X1a phdn tit t6i tiéu ctia X néu
VxeX x<b=>x=b;

Phan td m € X 1a phdn tir I6n nhdt cha X néu
VxeX x<m;

Phan tir n € X 1a phdn tit nho nhdt cha X néu
VxeX n<x;

Phantic € Xla‘;;hci‘n twe chdn trén cua A néu
Vxe A, x<c;

Phan tlr d € X1a phdn tir chdn dudi ctia A néu
Vxe A, d<x;

Phén tlr nho6 nhat cua tap hop tat ca cac phan tir chan trén cua A 1a cdn trén
cua A trong X, ki hiéu la supA ;
X

Phan tr 16n nhat cua tap hop tat ca cdc phan tir chan dudi cua A la
cdn duoi clia A trong X, ki hiéu 1a inf A.
N

1.3.4. Chii y
Phan tlr [6n nhat hay nho nhat (néu c6) 1a duy nhat.

Né&u c6 phan tir I6n nhét thi d6 ciing la phén tir t6i dai duy nhat. Tuong
tu, n€u c6 phén tir nhd nhat thi dé cling 12 phdn ti t6i tiéu duy nhat.



Can trén cua A thudc A khi va chi khi né Ia phdn tir I6n nhét cia A.
Tuong tu, can dudi cua A thudc A khi va chi khi né 14 phén tir nho nhit cta A.

1.3.5. Dinh nghia

Cho tap hop X duoc sap thit tu boi quan hé <. Ta néi X dugc sap thir tu tot
boi quan hé nay néu moi tap con khdc rong ctia X déu c6 phan tir nho nhat.

1.3.6. Thi du

1) Xét tap duoc sép thit tu N* bdi quan hé chia hét () va A = {1, 2,

4,6,7,8,9,10, 11, 12}. Tap A khong c6 phan tir 16n nhit, nhung ¢ phan
tir nho nhat va cling 12 phén tr t6i ti€u duy nhét 12 1, cdc phén tir t6i dai 1a

7,8,9, 10, 11, 12. Can trén cta A trong N* la BCNN (1, 2, 4,6, 7,8, 9,
10, 11, 12) va can dudi ctia A trong N* ]a [.

2) Xét tap dugc sap thir tu P(X) boi quan hé bao ham (“c”), trong dé6
X 1a mot tap khac ré/r]g. Phan tir I6n nhat va nhd nhat cua P(X) lan lugt 1a
X va @. Céc phdn tir t6i tiéu cha P(X) \ {D} 1a céc tap {a} véi a € X. Céc
phan tir t6i dai ctia P(X) \ {X} la cac tap X\ {a} v6i a € X. Can trén va can
dudi cia A = {A,, A,, ..., A,} trong P(X) lan lugt 12 A, U A, U ... U A, va
ANAN.NA,

3) Tap hop sap thit tu (N, <) 12 mot tap sip thir tu t6t. Cdc tap hop sap
thtt tu (R, <), (Z, <) khong phai 1a cdc tap sép tht ty t6t. Tap sép thi tu

(N* | ) khong phai 1a céc tap sap thi tu tot vi tap con A = {2, 3, 5} khong

c6 phan tir nho nhat.
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BAI TAP VA LOI GIAI

1. Xac dinh xem quan hé R trén tap Z cdc s6 nguyén c6 tinh phan xa, déi

xing, phan déi xing, bic cau khong ? V6i xRy néu va chi néu :
ax#y;
b)xy>1;
c)x=y+lhayx=y-1;
d)xlabdisdchay;
e) x va y cung am hoac cung khong am ;
Hx=y;
g) x>y’
Giai
a) R chi c6 tinh d6i xdng.
b) R c6 tinh d6i xing va bac cau.
¢) R chi c6 tinh d6i xdng.
d) R c6 tinh phan xa va bac cau.
e) R c6 tinh phan xa, d6i xing va bac cau.
f) R chi ¢6 tinh phén d6i xing.
g) R c6 tinh phan d6i xing va bac cu.

2. Cho tap hop X = {0, 1, 2, 3, 4, 5} < Z. Hay liét ké tdt ca ciac phan tu

cua quan hé R sau trén X va xét xem quan hé R cé cdc tinh chat nao ?

a) Vx,y € X, xRy < x + y la s6 chan.

b) Vx,y e X, x#0, xRy < x| y.

Giai

a) R = {(0, 0), (0, 2), (0, 4), (1, 1), (1, 3), (L, 5), (2, 0), (2, 2), (2, 4),
(3, 1), (3, 3),(3,5), (4,0), (4, 2), 4, 4), (5, 1), (5, 3), (5,5)}. Dé dang
chimg minh dugc R c6 cdc tinh chat : phan xa, d6i xdng va bac cau.

b) R = {(1, 1), (1, 2), (1, 3), (1, 4), (1, 5), (2, 2), (2, 4), (3, 3), (4, 4),
(5, 5), (1, 0), (2, 0), (3, 0), (4, 0), (5, 0)}. Dé dang c6 dugc R c6 cic tinh
chat : phan d6i xiing va bac cau.
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3. Mot quan hé R trén tap X duoc goi 1a quan hé vong quanh néu xRy va
vRz kéo theo zRx. Chiing minh rdng quan hé R l1a phan xa va vong quanh
néu va chi néu R 12 mot quan hé tuong duong.

Giai

(=) Ta di co R 1a phan xa. Vx, y € X, xRy = xRy A yRy = yRx (do
tinh vong quanh), titc 1a R c6 tinh doi xing. Vx, y, z € X, xRy A yRz =
zRx = xRz, titc 12 R ¢4 tinh bic cdu. Vay R 1a mot quan hé tuong duong.

(<=) R ia mot quan hé tuong duong nén R cé tinh phan xa. Vx, v, z € X,
XRy A yRz = xRz = zRx, tic 1a R c6 tinh vong quanh.

4. Cho L, 12 mot dudng thing cho trudc trong mat phing R>. Mét quan hé

R trén tap L tit ca cdc duong thang trong mat phang R? duoc xdc dinh
nhu sau :
VL,L,e L,LLLRL, L, NL,#OvalL,NL,# .
Xdc dinh xem R c6 1a mot quan hé tuong duong hay khong ?
Giai
R c6 tinh doi xing va bac cdu, nhung R khong c6 tinh phan xa. Do d6
R khong 1a mét quan hé tuong duong. Tuy nhién, néu £ 1a tp cac duong

thang trong mat phang R? cét L, thi R 12 mot quan hé tuong duong trén L.

5. Cho M la mot tap hop khac réng va a € M. Trén X = P(M), ta dinh
nghia quan hé hai ng6i nhu sau :
R={(A,B) e X’|A=Bhaya e ANB).

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

Giai
Tit A=A, tacé (A, A) € R hay R c6 tinh phan xa.
VA, Be X, A, B)e R>A=BvacANB=>B=AvaeBNA>

(B, A) € R, tirc 1a R ¢6 tinh dai xing.
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VA,B,C e X (A,B) e R A(B,C)eR=>(A=BvacANB AB=Cv
aeBNC)=>A=BAB=C)v(A=BraeBNC)viae ANBAB=C)

vi@eANBAraeBNC)=>A=CvaeANC=AC)eR ticlaRcod
tinh bac cdu. Vay R 12 mot quan hé tuong duong.

Vi mbdi A € X, néua ¢ A thi (A, B) € R < A = B nghia 12 |3p tuong
duong A = {A} vanéu a € A thi (A, B) € R < a € B nghia la 16p tuong
duong A = {B € X|a € B}. Do dé6 tap thuong cia X theo R Ia

X/R={{A}|AcM,ae AU {{AeX|ae A}l

6. Goi X la tap hop moi ham thuc bi€n s6 thuc. Ching t6 quan hé R sau la
quan hé twong duong trén X :

a)Vx,y € X, xRy & 3C >0, x(t) = y(1), Vt e R, |t] < C.

b) Vx,y € X, xRy < 11mM

=0, trong d6 n € N cho trudc.
-0 t

Giai

a) Vx € X, x(t) = x(¢), Vt € R, nghia 1a R ¢6 tinh phan xa, Vx, y € X,
XRy < 3C >0, x(1) =y(1), Vi e R. || < C = AC > 0, y(r) = x(1), Vt € R,
|t| < C = yRx, nghia la R cé tinh d6i xing.

Vx,y,z € X, xRy A yRz = 3C,, C,> 0, (x(t) = y(1), VI € R, || < C)) A
y(¢) = z(¢). YVt € R, |t| < C,) = 3C = min (C,, C,), x(t) = z(¢), Vt € R,

t| < C, nghia la R ¢6 tinh bic ciu. Vay R 1a quan hé tuong duong.

x(t)—x(¢)
t"

b) Vx € X, lir{)l = 0 hay xRx, nghia 1a R c6 tinh phan xa.

Vx,y e X rRyzlnmwzojan

1—0 t" 1-0 t"

= 0 = yRx, nghia

{)—y(t
la R c6 tinh d6i xung. Vx, y, z € X, xRy A YRz = lim L()—y()=0/\

(—0 t"

13



1—0 t” /-0 t” -0 [" 150 —t”

= xRz, nghia 1a R c6 tinh bic cdu. Vay R |a quan hé tuong duong.
7. Xét quan hé hai ngoi R trén N nhu sau :

Y(m,, n,), (my, n,) € N?, (m,, n,) R (my, n,) < m, + n, = m, + n,. Chiing
minh ring R 12 mot quan hé tuong duong trén N2. Hay chi ra tap hop thuong.

Giai

RO rang R c6 tinh phan xa. V(m,, n,), (my, n,) € N?, (m,, n,) R (m,, n,)

D> m+n,=my+n, = m+n =m +n,= (my,n,) R(m,n,), nghiala R
c6 tinh d6i xing.

Y(m,, n)), (m,, n,), (my, ny) € N2, (my, n,) R (m,, n,) A (m,, n,) R (m;, ny)

SmAn,=m+rnAm+ny=my+n,=>m +n,+m,+n,=m+n +
my + n, = m, + ny = my + n, = (m,, n,) R (m,, n;), nghia 1a R c6 tinh bac
cdu. Vay R la mot quan h¢ tuong duong.

V(m, n) € N?, 16p tuong duong

(m,n) = {(m’,n)ye N*|m’—n’=m - n}. /

Tap hop thuong 12 N>/ R = {(m,n) | (m, n) € N*} va chinh 12 tap Z

cdc s0 nguyén.
8. Trén Z x N*, xét quan h¢ hai ngoi sau :
V(z,, n,), (25, hy) € Z x N*,(z,, n)) R (z,, ny) < z,n, = 7,n,.
Chitng minh ring R 12 mot quan hé tuong duong trén Z(x N*, Hay chi

ra tap hop thuong.
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Giai

Ro rang R cé tinh phan xa. V(z, n)), (z,, n,) € Z x N*,(z,, n)) R (z,, n,) -
= 2,1, = 2,1, = Z,n, = 2,n, = (2,, 1,) R (z, n,), nghia la R ¢6 tinh daéi xung.

Y(z,, ny), (25, 1), (23, n3) € Z x N* (z,, n) R (25, 1)) A (2, n,)

R (2, n3) = 2,0, = 2,1, A 2,053 = 230, = 21,2014 = 21,230, = 212,03 = 2,231,
néu z, # 0 thi zny; = zyn, n€u z, = 0 thi zw, = 0 (= z, = 0) va
z;n, = 0 (=z; = 0) nén z,ny = z;n, = 0 hay (z,, n,) R (z3, n;), nghia 1a R c6
tinh bac cdu. Vay R 1a mot quan hé tuong duong.

V(z, n) € Z x N* 16p tuong duong

(z, n) ={(z', n') € Z x N* | i, =),
n n

Tap hop thuong la (Z x N*) /R = {(z, n) | (z, n) € Z x N*} va chinh
la tap Q céc s6 hitu ti.

9. Trong mat phang c6 hé toa do vuong goc, hai diém P (x,, v,), Py(x,, ¥,)
dugc goi 1a quan hé véi nhau bdi R néu va chi néu x,y, = x,y,. Ching to
ring R 12 mot quan hé tuong duong va tim cédc 16p twong duong. Bay gid
néu dinh nghia
P,SP,o xy,=xy,vaxx, 20 /

thi § con 1a mot quan hé tuong duong nita khong ?

Giai

Dé dang ching minh dugc R c6 tinh phan xa, d6i xing va bac cdu,
nghia 12 R 12 mot quan hé twong duong. V6i diém P(a, b) trong mat

phang, 16p tuong duong P(a, b) = {P'(x, y) | xy = ¢} (vV6i ¢ = ab). Néuc =0
thi P(a, b) chinh 12 hai truc toa d6 x =0 vay = 0. Néu ¢ # 0 thi P(a, b)
chinh 1a hyperbol c6 phuong trinh xy = ¢. Tap hgp thuong 1a tap

{{P(x,y) |xy=c}]|c e R}.
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S khong 1a mot quan hé tuwong duong vi né khong cé tinh bic cdu
(1,008 (0, 1), (0, 1) S (-1, 0) nhung khong c6 (1, 0) S (-1, 0)).

10. Trén tap hgp R cac s0 thuc, xét quan hé hai ngoi R sau :

Vx,ye R,xRy o x' =y  =x-y.

Chiing minh rang R 12 mot quan hé twong duong. Tim céc 16p tuong
duong va tim tap hop thuong.

Giai

Vx,y,z€ R, x*—x*=x—-x=0, tic 12 xRx hay R c6 tinh phan xa ;
X -y =x-y=y - x=y— xtic la xRy = yRx hay R c6 tinh
dixiing ; X -y =x-yvay -Z2=y-zx -2 =0 -y)+
(y'—z)=(x—y)+ (y-2z) = x -z tiic 1a xRy vd yRz = xRz hay R ¢ tinh
bac cdu. Vay R 1a mot quan hé tuong duong.

VaeR,a={xeR|x-a'=x-a)

={xeR|(x-a) (P +ax+d-1)=0}.

2 2
Néua< ——= haya> — thi a = {a} ;
J3 V3

2 1 2 ]
Néua= -——=haya=—thia ={-—, —=1};
BT 3743
2 1 2 |
Néua= — haya=——4thia ={—,-—1};
Nl 3 37 3

—a-\4-3a" -a+VJ4-3d’

a ={a, ,

2 2 g

11. Cho f 12 mot don 4nh tir tap X vao tap N céc s6 tu nhién. Ching minh

ring quan hé R dugc xédc dinh béi :
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Vx,y € X, xRy < flx) < f(y)

la mot quan hé thit tu toan phan trén X.

Giai

Vx,y, z € X, flx) < f(x) hay R c6 tinh phan xa, néu f{x) < f(v) va f(y) <
f(2) thi flx) < f(z) hay R c6 tinh bic cdu. Ngoai ra, néu f(x) < f(v) va f(y) <
f(x) thi fix) = f(y) va do f la don anh nén x = y hay R ¢é tinh phan déi
xng. Vx, y € X, ta ludn c6 f(x) < f(y) hoac f(y) < f(x) hay xRy hoic yRx.
Vi vay, R la mot quan hé thit tu toan phan trén X.
12. Cho tap hop X = {2, 4, 6, 7, 8, 10, 11, 12}. Hay xac dinh phan ti tGi
dai, toi tiéu, 16n nhat va nho nhat cla tap hop X v6i quan hé thi tu. chia
hét “” va cta tap hop P(X) \ {J} v6i quan hé thit tu bao ham “c”.

Giai

Do6i v6i quan hé thi tu chia hét “” trén X, cdc phan ti t6i dai 1a 7, 8,
10, 11, 12, cdc phan tir t6i tiéu 1a 2, 7, 11, khong c6 phan tir I6n nhét ciing
nhu nho nhat.

D6i v6i quan hé bao ham “c” trén P(X) \ {J}. Phan tu t6i dai duy
nhat ciing nhu phén tir 16n nhat 1a X, cdc phan tir t6i tiéu 1a cdc tap con c6
mot phan tlr cua X, khong c¢6 phén tir nho nhat.

13. Xét quan hé chia hét trén tap hop N* va cdc tap con A = {4, 8, 12},
B=1{2,3,4,5}.

a) Tim cdc phén ti 16n nhit, nhd nhat ciia A va B.

b) Tim cdc phan tir t6i dai, t6i tiéu clia A va B.

¢) Tim cac phan t can trén, can dudi ciia A va B.

Giai

a) A khong c6 phan tr 16n nhat va ¢é phan tir nho nhat la 4. B khong
¢6 phan tlr 16n nhat hoac nho nhat.

b) A c6 cdc phdn t6i dai 1a 8, 12 va t6i ti€u duy nhdt 1a 4. B ¢6 cac
phan tir t6i dai 12 3, 4, 5 v ¢6 cdc phan tir t6i tiéu 12 2, 3, 5.

¢) A va B lan lugt c6 can trén la BCNN(4, 8, 12) = 24 va
BCNN (2, 3, 4, 5) = 60, A va B lan luot c6 can duéi 1a UCLN(4, 8, 12) =4 va
UCLN(2, 3,4,5) = 1.
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14. Tap A dugc goi 1a sdp thi tu ddy di bdi quan hé thit ty < néu moi tap
con khdc réng cua A bi chin trén déu cé can trén.

a) Ching minh rang sap thy tu tot 1a sdp thi tv ddy do.

b) Chimg t6 rang N va R sdp thit ty ddy di boi quan hé < thong
thuong, nhung Q sap thi tw khong ddy du boi <.

Giai

a) Gia sir A dugc sdp thi tu t6t boi < va B 1a mot tap con tuy y khac
rong cua A cé chan trén. Khi dé tap C gbébm céc chan trén cua B 1a tap con
khéac réong ctia A. Vi vay, C c6 phan tir nhd nhit ¢ va ¢ chinh 1a can trén
cta B. Do dé A dugc sip thit ty day da boi <.

b) N 1a tap duogc sép thit tu t6t boi quan hé < thong thudng, nén theo

Cau a) N duoc sap thir tu ddy du boi quan hé nay.

Theo nguyén i vé can cua tap cdc s6 thuc R, moi tap con khdc réng cia R

bi chan trén thi c6 can trén. Do d6 R dugc sap thit ty ddy di boi quan hé <.

XéttapB=1{qg e Q|0<qg< 2} thi B#D vacéchan trén trong Q.
Né&u B ¢6 can trén 1a ¢ thi s€ dan dén vo Ii vi giita J2 va ¢ c6 vo 6 6
hitu ti (tinh chat tri mat cta Q trong R).

15. Cho X 1a mot tap khdc réng va M la tap cdc dnh xa tir X vao tap
{0, ®}. Trén M, xét quan hé R nhu sau :
Vf. g € M, fRg = Vx € X, fl)g(x) = flx).

Chiing minh rang R 1a mot quan hé thi tu. M c6 dugc sdp thi tu toan
phan bai R hay khong ? Hay xéc dinh cdc phén tir t6i dai va ti tiéu cua M.

Giai
Vi, g, heM,VxeX
f(x) f(x) = fx) hay fRf. Do d6 R c6 tinh phén xa ;
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4-HDOT PTCC

Néu fRg va gRf titc 1a fix) g(x) = fix) va g(x) fx) = g(x) thi flx) = g(x)
hay f = g, do d6 R c6 tinh phan d6i xing ;

Néu fRg va gRh tic la flx) g(x) = fix) va gx) h(x) = g(x) thi
fix) g(x) h(x) = fix) ; khi d6, néu g(x) = 0 thi f(x) h(x) = flx) = 0 va néu
g(x) = 1 thi f(x) h(x) = f(x) ; nghia 14, ta c6 fRh, do d6 R c6 tinh bic cAu.

Vi viy, R 1a mot quan hé thi tu trén M. Néu X chi c6 1 phén tir x thi
Vf, g € M, ta ludn c6 f(x) g(x) = fx) hoac g(x) flx) = g(x), tic 1a fRg hay
gRf, do d6 R la quan hé¢ thi tu toan phan. N€u X c6 hon 1 phén tir thi véi
x,, X, € X, x, # x,. chon f, g € M thoéa man f(x,) = 1, g(x,) = 0 va fix,) =0,
gxy)=1.Tacé(f, g) ¢ Rva(g,f) ¢ R. Do d6 R c6 quan hé thit tu khong
toan phan.

Chon a € M thoa man a(x) = 1, Vx € Xthi Vf € M, ta c6 flx) a(x) = fix)
hay fRa, do d6 a 1a phan tkr t6i dai duy nhat ciing 14 phén tir I6n nhat cia M.
Chon b € M thdéa man b(x) =0, Vx € Xthi Vf € M, ta cé b(x) fix) = b(x) hay
bRf, do d6 b la phén tir t6i ti€u duy nhét cling 14 phén tir nho nhat cia M.
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CHUONGII: — ANH XA
TOM TAT Li THUYET

2.1. KHAI NIEM VA CAC TINH CHAT

2.1.1. Dinh nghia

Cho hai tap hop A va B. Mot dnh xa f tit A vao B la mot su ghép doi
moi phan tir @ € A v6i mot phén tir duy nhét cua B, ki hiéu 1a f(a). Phan tir
fla) € B duoc goi la gia tri cla f tai a. A dugc goi la tdp nguon hay mién
xdc dinh va B goi 1a tdp dich hay mién gid tri. MOt dnh xa f tr A vao
B con duge goi 1a mot ham tr A va B va dugce ki hiéu bdi f: A — B hay
A—L > Bhayf:aecA — fla) € B.

Vay mot dnh xa hoan toan duoc xdc dinh boi tdp ngudn, tap dich va
gi4 tri tai moi phan ti cla tap ngudn. Vi li do d6, dang thic f = g giita hai
anh xa xay ra khi va chi khi f va g ¢6 cung tap nguon, cung tap dich va
fla) = g(a) v6i moi a thudc tap ngudn.

Cho anh xa f: A — B. Tap hop {(a, fla)) | a € A} goi la do thi cua
anh xa f, ki hiéu G..

2.1.2. Thidu

1) Cho A la mot tap hop va B la mot tap con ctia A. Phép tuong tng
f: A — A cho bdi f(a) = a 1a mot anh xa, goi 1a dnh xa dong nhdt, ki hiéu
id, hay 1, ; g : B —> A cho bdi g(a) = a cling 1a mot dnh xa, goi la phép
nhdp hay phép bao ham, ki hiéu i} .

2) Cho anh xa f: A — B, X1a mot tap con cua A va Y la mdt tap chia
A.Khidétacéoadnhxag: X— B cho boi g(x) = f(x) v6i moi x € X. Anh
xa g goi 1a thu hep cua f1én X, ki hiéu g = f| ,. Ngoai ra, néu c6 dnh xa
h:Y — Bsaocho h |, =fthi h goi la mot mo rong cua f.
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3)Cachams6y= /1 + x*, y = x/;,y= 1 1 xéc dinh 14n luot céc
+ x

4dnh xa sau :

fiR>R,g: Ry > R, iR\ {-1} > R.
trong dd R* = {x e R| x>0} va R} ={xe R|x2=0}.

4) Cho c4ac anh xa f, g, A : R —> R xdac dinh bai f(x) = |x| (tri tuyét doi
ctia x), g(x) = [x] (phan nguyén cua x), A(x) = x — [x] (phdn [é cua x),
trong d6 phan nguyén cua x 12 s6 nguyén [x] thod man [x] < x < [x] + 1.
Khide, f|,. =id,  glz=id,,h|,=0.

2.1.3. Dinh nghia

Cho f: A — Blamoét dnh xa, x € A, X1a mot tAp con cua A va Y la
mot tap con cua B. Khi d6 ta néi

e f{x) 1a anh clia x bdi f,
e f(X) = {f(a) € B|a e X} | dnh ciia X tao bdi f.
of'(Y)={a € A|fla) € Y} latao dnh ciia Y bdi .

Dic biét, v6i b € B, f'({b}) = {a € A|f(a) = b} va viét don gian 1a f'(b).
Maéi a € f'(b) goi 1a mot tao anh cla b bdi f. Khi X = A ta goi fiX) 1a dnh ciia
fvakihiéu l1a Imf. Khi X=J, ta c6 (J) = D.

2.1.4. Tinh chdt

Cho dnh xaf: A — B, Xva Y la cdc tap con cua A, S va T la cic tap
con cua B. Khi dé ta cé:

D Xcf(fX).
2)fF'($) < S.
3)AXUY) =f(X) UAY).

4) fXNY) < fiX) NAY).
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S ' SUD =S UfD.
6)f' SN =f (S NFD.

7) IANX) 2 LA \AIX)
8) F(B\S) = A\fYS).

2.2. PON ANH - TOAN ANH - SONG ANH

2.2.1. Dinh nghia

Anh xa f: A — B goi 1a mot don dnh néu véi moi a, a’ € A, a # o
kéo theo fla) # f(a') hay f(a) = f(a') kéo theo a = a’. Nguoi ta con goi don
dnh 12 4nh xa mot doi mot.

2.2.2. Dinh nghia

Anh xaf: A — Bgoilamot todn dnh néu v6imoi b € Bténtaia € A
sao cho b = f(a) hay f(A) = B. Ngudi ta con goi toan dnh f 14 4nh xa tir
A lén B.

2.2.3. Dinh nghia

Anh xa f: A — B goi 12 mot song dnh néu f vira don 4nh vira toan
dnh, nghia 1a véi méi b € B t6n tai duy nhat ¢ € A sao cho b = f(a).

2.2.4. Thi du

1) Cho A la mot tp hop va B 1a moét tp con cua A. Khi d6é anh xa
déng nhét id, cia A 12 mot song 4nh, phép bao ham i’ 12 mot don 4nh.

2) Anhxane Z —-ne Zlamotsong dnh. Anhxane Z —2neZ

12 mot don dnh nhung khong phai 1a toan dnh. AnhxaneZ »n*eZ
khong phai la don dnh cling khong phai 1a toan dnh.
3) Anh xa f: R — R x4c dinh bdi x > x* 12 mot song 4nh, nhung 4nh xa

g:Q — R x4c dinh bdi x > x’ 12 mot don 4nh va khong phai 1a toan dnh.
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