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CHUONG 1

Toan bo toan hoc c6 thé dugc mé ta bang cac tap hgp. Pidu nady cang trd nén rd rang hon va
Diéu nay cang trd nén rd rang hon khi ban di sdu vao todn hoc. N6 sé& hién nhién trong

hiu hét cac khoa hoc clp cao clia ban, va chic chin 1a trong khéa hoc nay. Ly thuyét tap hgp 1a

mot ngdn ngld hoan toan phi hgp d& m6 td va gidi thich tdt ca cac loai chu truc toan hoc.

1.1 Gidi thiéu vé& tap hgp

Tap hdp 1la mdt tép hdp cac sy vat. Cac su vat nay dugc goi la cac phén td cla tép hgp. Chung
ta chii yéu quan tam dén cac tap hgp ma cac phdn td clia ching 13 céc thyc thé toan hoc, ching
han nhu sé, diém, ham sé, v.v.

Mot tap hgp thudng dugc bidu diln bdng cach 1liét ké cac phan td cia né gida
cac dau phéy, dugc bao quanh bdi déu ngodc nhon. Vi duy, tap hdp 2,4,6,8 1la mdt
tap hdp cé bbn phadn t, 1a cac sb 2, 4, 6 va 8. Mot sb tap hdp cé vo sb phan tir.

Vi dy, hdy xem xét tap hgp t&t ca cac sb nguyén,
., 4, 3, 2, 1,0,1,2,3,4,...

¢ day, cac ddu chdm bidu thi mot day sé tidp didn vé tan theo ca chidu dudng va chidu am. Mét
tap hop dugc goi 1a tap hgp vé han néu né c6 vé sb phan tl; ngudc lai, né dugc goi 1a tap hgp
httu han .
Hai tap hdp dugc coi 13 bing nhau néu ching chlia chinh xdc cac phdn ti gidng hét nhau.
Vi du: 2,4,6,8 = 4,2,8,6 vi mdc du thd tu cac phén td khac nhau, nhung ching giéng hét
nhau; con 2,4,6,8 = 2,4,6,7 .

4, 3, 2, 10,1,2,3,4... =0, 1,1, 2,2, 3,3, 4,4,...

Ching ta thudng diing chif cai viét hoa dé dai dién cho cac tap hgp. Khi thao luan vé tap
hgp 2,4,6,8, ching ta cé thé viét A = 2,4,6,8 va sau dé dung A aé dai dién cho 2,4,6,8 .
pé dién dat rdng 2 13 mét phdn ti cla tap hop A, ta viét 2 A, va doc 1a “2 1a mét phan
tif cta A,” hodc “2 ndm trong A,” hodc don gidn 13 “2 trong A.” Ta cling cé 4 A, 6 A va
8 A, nhung 5 A. Ta doc bidu thic cubi cing nay 1a “5 khéng phai 1a mot phan tdi cta A,”
hodc “5 khdéng nam trong A." Cac bidu thdc nhu 6,2 A hoac 2,4,8 A dugc sd dung dé chi

ra rang c6 nhidu phdn tif trong mot tap hop.
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M6t sé bd suu tap c6 y nghia quan trong dén mic ching t6i danh riéng nhiing ky hiéu dic biét cho chung.

Tap hgp cac sé ty nhién (tdc 13 cac sé nguyén dudng) dudc ky hiéu la N, nghia 1la,

N=1,2,3,4,5,6,7,...
Tap hgp cac sé nguyén

Z=...,3, 2, 1,0,1,2,3,4,...

R 1a mét tap hgp cod ban khac. Ky hiéu R dai dién cho tap hgp t&t ca cac sé thuc, mot tap hop
chic chén ds quen thudc vdi ban tU gidi tich. Cac tap hgp dac biét khac sé& dugc liét ké sau
trong phan nay.

Tap hgp khong nhit thiét chi c6 cac sé lam phdn td. Tap hop B = T,F bao gdm hai chil cai, c6 thé

Headn

dai dién cho cac gid tri “ddang” va “sai”. Tap hdp C = a, e, i, o, u bao gdm cac nguyén am viét thudng

trong bang chil cai tiéng Anh.

Tap hgp D = (0,0),(1,0),(0,1),(1,1) cb6 cac phén td 1a bbn goc cla mdt hinh vudng trén mat phéng toa do

xy . Do dé , (8,8) D, (1,8) D, v.v., nhung (1,2) D (chdng han). Tham chi mot tap hdp c6 thé c6
cac tap hgp khac 1am phan td. Xét tép hop E = 1, 2,3, 2,4 c6 ba phan td: sé 1, tap hgp 2,3 va tép hop

2,4 .Dods, 1 E, 2,3 Eva24 E. Nuungluuy rdng2 E, 3 Evad E.

] 1 1

Xet tgp hdp M = c6 @0 M, nhung 11 @00 ,00 1,011 9ombanmatran hai nhan hai. Ching ta M. Cic chil cai c6 thé

0 phan tu: Néu

a= dung 1lam ky hiéu bidu thi @ 1 b = va c = cla mot tap hop
0 1 1 ;a2
000, 201 011 ,KI11 do M = a, b, C

Néu X 1a mot tap hdp hiiu han, thi sé phdn tli ( cardinality ) cGa n6é 1a sé phan td ma né cé, va sb
nay dugc ky hiéu 1a [X|. Do d6, déi véi cac tap hop trén, A| =4, B =2, | C| =5, p| =4, E| =3
va M| = 3.

C6 mét tap hgp dac biét, tuy nhé nhung dong vai trd rdt quan trong. Tap hgp rdng 13 tap
hgp khéng cé phan ti nao. Ching ta ky hiéu né 1la . Bat c khi nao ban,&hdy ky hiéu , né cé

nghia 14 . Luu y rang || = @. Tap hgp rdng 1a tap hogp duy nhat cé sé phdn td bang khong.

Hay cén than khi viét tap hdp réng. Ding viét khi ban muén néi
Hai tap hgp nay khéng thé bang nhau vi khéng chia gi trong khi chda mot thd, cu thé 1a tap hgp réng. Néu didu nay gay kho hiéu, hay nghi vé mot
tap hgp nhu mdt cai hop chda dd vat bén trong, vi du, 2, 4, 6, 8 1a mét "hop” chia bén sb. Tap hgp réng = 1 mot hop rdng. Ngudc lai, 1a mot hop
c6 mot hop rdng bén trong. R6 rang, c6 sy khac biét: Mt hop réng khong gidng véi mot hop co mét hép rdng bén trong. Do d6 = . (Ban ciing c6 thé

1uu ¥ || = @ va = 1 nhu bing ching bd sung cho thdy = .)

Sach Ching minh cda Richard Hammack
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vi du v& chiéc hép nay cé thé giup ching ta suy nghi vé cac tap hop. , ,
Tap hgp F = c6 vé la nhung thyc ra rat don gian. Hay nghi vé& né nhu mot chiéc hop chda ba
thd: mét hop rdng, mot hop chda mdt hop rdng, va mdt hdp chda mdt hdp chda mét hoép rdng. Do
d6 |F| = 3. Tap hgp G = N,Z 1a mdét hop chia hai hop, hép sé ty nhién va hop sb nguyén. Do
a6 6] = 2.

Mot ky hiéu dac biét goi 1la ky hiéu xay dung tdp hgp dugc su dung dé mo ta cac tap hogp
qua 16n hodc qua phuc tap dé liet ke gitta diu ngoac nhon. Hay xem xét tap hogp vo han cac sbé

nguyén chdn E = ..., 6, 4, 2,0,2,4,6,... . Trong ky hiéu tap hdp, tap hdp nay

dugc viét 1a

E=2n:n z

Ching ta doc diu ngodc nhon ddu tién 1a “tap hgp tat ca nhiing thi c6 hinh dang”, va
ddu hai cham 1a “sao cho”. Vi vay, biéu thic E = 2n : n  Z dudc doc 1a “E bing tap
hgp tat ca nhiing thd c6 hinh dang 2n, sao cho n 13 mdt phdn ti cGa Z”. V tudng 1a E
bao gdm tat cad cac gi& tri c6 thé c6 cda 2n, trong dé n nhan t&t ca cac gia tri trong Z.

Nhin chung, mdt tap hgp X dugc viét bang ky hiéu xay dyng tap hgp cé cl phap nhu sau:
X = biéu thic : quy tic

trong d6 cac phdn tl cla X dugc hiéu 1a tat ca cac giad tri cda “pidu thic” dugc xac dinh béi
“quy tic”. Vi dy, & trén E 1a tap hdp tit ca cac giad tri cda biéu thic 2n théa man quy tic n
Z. C6 thé c6 nhidu cach @@ bidu diln cung moét tap hgp. Vi dy, E=2n :n Z=n : n 13

sé nguyén chdn = n : n = 2k,k  Z. Mot cach viét phd bién khac 1a

E=n Z:nlasbchn

Hay doc “E 13 tap hgp tit cd cac phan td n trong Z sao cho n 13 sé chin.” Mot sé tac gid sd dung dau
gach ngang thay vi diu hai cham; vi du: E=n  Z | n 1a sé chdn. Ching ta sd dung dau hai chim.
Vi du 1.1 Dudi day la mot sé hinh minh hoa khac vé ky hiéu xay dung tap hdp.

1. n : n 1a sbé nguyén té6 = 2, 3, 5, 7, 11, 13, 17,... 2. n

N : n 1a sé nguyén té = 2, 3, 5, 7, 11, 13, 17,...

23.n :n 7=0,1,4,916,25,...

6. X Z: x| <4= 3, 2, 1,0,1,2,3 7. 2x :

x Z,x| <4= 6, 4, 2,0,2,4,6
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C4c muc 6-8 & trén néu bat sy xung d6t vé& ky hiéu ma chung ta luén phdi luu y. Bidu thic |X|
c6 nghia 13 gia tri tuyét déi néu X 1a mot sé va 1a sé lugng phan ti néu X 1a mot tap hdp. Sy khac
biét nay ludn phdi rd rang tU ngd canh. Xét x Z: x| <4 trong Vi du 1.1 (6) & trén. O day x
Z, vi vay x 1la mét sbé (khéng phai 1a mét tap hdp), va do dé ddu gach ngang trong |x| phai cé nghia
13 gia tri tuyét déi, chd khéng phai sbé lugng phdn td. Mat khac, gid st A = 1,2 , 3,4,5,6 , 7 va B
=X A: [X| <3 . Cac phan td cla A 1a cac tap hgp (khéng phai 1a sb), vi vay [X| trong bidu thic

cho B phai c6 nghia 13 sé lugng phan t&. Do d6 B = 1,2 ,

Vi dy 1.2 M6 td tép hgp A = 7a + 3b : a, b Z Gidi: Tap hdp nay

chita tdt ca cac sé co dang 7a + 3b, trong dé a va b 1la sé nguyén. M3i sé nhu vay (7a + 3b)

déu 1a sb nguyén, vi vay A chi chdfa cac sé nguyén. Nhung 1a nhiing sé nguyén nao ? Néu n 13 bit
ky s6 nguyén nao, thi n = 7n + 3( 2n), suy ran=7a + 3b , trong d6 a=nva b = 2n. Vi
vdy, n  A. Ching ta da ching minh dugc ring A chi chda céc sé nguyén, va moi sb nguyén déu
1a phan tlf cua A.

Do d6, A = Z.

Ching ta két thic phan nay véi phan tom tét vé cac tap hgp dic biét. Pay 1a cac tap hop
Nhiing thd phd bién d¢én mic dudc dat tén va ky hiéu riéng.
« Tap hgp rdng: =
« Cac s tu nhién: N =1, 2, 3, 4, 5,...

+ Cac sd nguyén: z = ..., 3, 2, 1,0,1,2,3,4,5,...
7 - R m
* Tap hgp céac s6 hiiu ti: Q = x : x = —, trong dé m, n Zvan-=20

. Cac con sb thuc té: R

Ching ta hinh dung tap hgp R cac sb thyc nhu mdt dudng thdng sé dai vé tan.

4 3 2 101234

Hay luu y rdng Q 1a tap hdp tdt ca cac sé trong R c6 thé dugc bidu dién dudi
dang phan sé cta hai sé nguyén. Ban c6 thé biét r3ng Q = R, vi 2 Q nhung 2 R.
(Néu khong, diém nay sé& dudc d& cap trong Chuong 6.)

Trong gidi tich, ban da gap cac khoang trén truc sé. Gidng nhu R, day ciing 1a nhing tap hgp
s vo han. Bat ky hai sé a, b R véi a < b déu tao ra nhidu khodng khac nhau. V& mat db thi,
ching dugc bidu dién bang mét doan théng dam trén truc sé gila a va b. Mot hinh tron dac & mot dau

mat cho biét sé d6 nim trong khoang. Mot hinh tron rdng cho biét moét diém khong ndm trong khoang.

Sach Ching minh cda Richard Hammack
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Mot b
+ Khoadng déng: [a,b] = x R:a<xz<hb ® ®
Mot b
+ Khodng m3: (a,b) = x R:a<x<b O
Mot b
+ Khodng nlta mgd: (a,b] = x R:a<x<b 4
Mot b
+ Khodng nlta mgd: [a,b) = x R:as<x<b @ o—>
+ Khoang vé han: (a,») = x R:a<x >
+ Khodng vé han: [a,») = X R:a=<x @ >
b
+ Khodng vb cuyc: ( e,b) = x R:x<b =3 O
b
+ Khodng vb han: ( «,b] = x R:x<b - *

M8i khodng nay 1a mdt tap hgp vo han chda vo sb sb 1am phan td. Vi du, mic du
d6 dai ngén, khodng (0,1, @,2) chda vé sb s, tuc 1a tdt cd cac sb nam gitla 0,1
va @,2. That khéng may 1a ky hiéu (a,b) cé thé bidu thi cd mét khodng md trén
dudng thang va mot dim trén mit phdng. Sy khac biét thudng rd rang ti ngdl canh.
Trong phin tiép theo, chung ta s& thdy mot y nghia khac cta (a,b).

Bai t&p cho Phan 1.1

A. Viét mbi tap hgp sau bang cach 1iét ké cac phdn tlf cla ching trong diu ngodc nhon.

1. 5x 1 : x z 9. X R : sinmx = @
2. 3x+2 @ X z 10. x R :cos x=1
3. % Z: 2=<x<7 11. x Z: |x] <5
4. x N: 2<x<g7 12. x Z: 2x] <5
2 5. x R:x=3 13. x Z : l6x| <5
26. x Rt x =9 14. 5x : x Z,2x| < 8
27. % R : x +5x = 6 15. 5a+2b : a,b z
X R : x +5x =2 &« 16. 6a+2b : a,b z
B. Viét mbi tap hop sau day bang ky hiéu tap hgp. 17. 2,4,8,16,32,64,... 23.
3,4,5,6,7,8 18. 0,4,16,36,64,100,... 24. 4, 3, 2, 1,0,1,2 19. ...,
6, 3,0,3,6,9,12,15,... 25. 20. ..., 8, 3,2,7,12,17,... 21. ©,1,4,9,16,25,36,...
22. 3,6,11,18,27,38, ... T 12,48,
26. L = 13,0,27,
27. ..., m, Z—,@,% ,n,lrz“' SzL
8. 5.,y Sl 805
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