CHAPTER 1

Tat ca toan hoc o thé dugc mé ta bang tap hop. biéu nay cang tré nén rd rang hon k
hi ban di sau hon vao toan hoc. N6 s& duoc the hi¢n rd rang trong hau hét cac khoa h
oC cap cao hon ciia ban va chic chin Iatrong khoa hoc nay Ly thuyet tap hop lamot
ngdn ngit hoan toan phl hop dé mé ta va giai thich tat ca c&c loai cau tric toan hoc.

1.1 Gidi thiéu vé Bo
Mot bo lamét tap hop céc su vat. Nhirng thir duoc goi 1a phan tir caatap hop. Ching

ta.chu yéu quan tam dén cac tap hop c6 cac phan tir 1a céc thyc thé toan hoc, chang h
an nhu sb, diém, ham, v.v.

Mot tap hop thuong duoc biéu dién bang cach liét ké cac phan tir ciano gitra cac
dau phay, dugc bao boc bsi dau ngogc nhon. Vi du: tap hop {2 4, 6, 8} lamot tap hg
p ¢ bbn phan t lacac o 2,4,6va8. Mot s6 tap hop ¢6 vo sb phan tir. Vi du, hdy x
em xét tap hop tat ca céc sd nguyén,

{...,-4,-3,-2,-1,0,1,2,3,4,...}.

O d&y cac dau cham biéu thi mot déy sb tiép tuc mé méi theo ca chiéu duong vachi
éu am. Mét tap hop duoc goi latap hgp vé han néu nd ¢6 vé s6 phan tir; nguoc lai n
0 duoc goi lamot tap hgp hitu han.

Hai tap hop béng nhau néu ching chira c&c phan tir gidng hét nhau. Do d6 {2,4,
6, 8} = {4, 2, 8, 6} vi mic dii chiing dugc liét ké theo thir ty khac nhau nhung cac pha
n'ta van giéng hét nhau; nhung {2, 4, 6, 8} # {2, 4, 6, 7}. Ciing

{...—4,-3,-2,-1,0,1,2,3,4...} ={0,-1,1,-2,2,-3,3,-4,4,...}.

Chiing ta thuong dé chir in hoathay cho tap hop. Khi thao luan vé tap {2, 4, 6, 8}
, chiing ta co thé khai bao A = {2, 4, 6, 8} roi sir dung A dé thay thé cho {2, 4, 6, 8}. D
& biéu thi rang 2 lamot phan tr caatap hop A, ching taviét 2 € A vadoc 1a“2
is an element of A,” hoac “2isin A,” hoac chi “2in A.” Chingtacingcé4€ A, 6
€ Ava8e A, nhung cd 5 ¢ A. Ching tadoc biéu thirc cudi ciing ndy 1a“5
is not an element of A” hoic “5 not in A”. Cac biéu thirc nhu 6, 2 € A hoac 2, 4, 8
€ A dugc dung dé biéu thi rang c6 nhiéu thir nim trong mot tap hop.
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Mot so bd quan trong dén mirc chiing t6i danh nhirng ky hiéu dac biét cho ching.
Tap hop céc s6 tu nhién (tic la cac sb nguyén duong) duogc ky hiéu AN, nghiala

= {1’2’374)5,6,7,...}.

Tap hop sd nguyén
z={...,-3,-2,-1,0,1,2,3,4,...}

lamot tap hop co ban khac. Ky hiéu R laviét tit cuatap hop tat ca cac sb thyc, mot t
ap hop chic chian quen thugc véi ban trong mon gidi tich. Cac bo dac biét khac s& du
oc liét ké sau trong phan nay.

Céc bo khong nhit thiét chi c6 c&c sb 1am phan tir. Tap hop B = {T, F} bao gom
hai chix céi, co thé dai dién cho cac giatri “true” va“false”. Tap hop C = {a,e,i,o0,
u} bao goém céc nguyén am viét thuong trong bang chir cai tleng Anh. Tap hop
D ={(0,0), (1, 0), (0, 1), (1, 1)} c6 cac phan tir labdn diém goc cua hinh vudng trén
mit phang toa do x-y. Do d6 (0, 0) € D, (1 0) € D, v.v,, nhung (1, 2) ¢ D (chang han
) Tham chi co kha nang mét tap hop co cac tap hop khac |&m phan tir. Hay xem xét

= {1, {2, 3}, {2, 4}}, co baphan tir: s 1, tap hop {2, 3} vatap hop {2, 4}. Dod6 1
€ Eva{2 3eEva{2,4leE.Nhungluuyrang2 ¢ E,3¢ Eva4 ¢ E.

XéttapM={[33],[59].[19]} cnabamatran hai nhan hai. Ching taco
(98] e M nhung co [§ 1] ¢ M. Céc chir céi co the dongval tro laky hiéu biéu thi cac
phantu:Cuataphorp Neua=[338].6=[39] vac=[}9] thiM={a,b,c}.

Néu X lamat tap hiru han, sb phan tir hoac kich thuéc cuand 1asb phan tr mané
cO vasb nay duoc ky hiéula|X|. Do d6, dbi voi cac tap hop trén, |A| = 4, |B| =
IC|=5,|D|=4,|E|=3valM|=3

C6 mot bo dac biét, tuy nho nhung lai dong mot vai tro 16n. Tap trong latap {} k
hdng c6 phan tir néo. We denoteit as @, so0 @ = {}. Bat ctr khi no ban nhin thay ky h
ieu @, no laviét tat chia {}. Quan sét || = 0. Tap tréng latap duy nhét c6 sb luong b
ang O.

Hay can than khi viét tap hop tréng. ping viét {} khi y ban la @. Céc tap hop n
ay khong thé bang nhau vi ¢ khong chira gi trong khi {@} chi chramot thir, d6 latap
tréng. Néu diéu nay gay nham 13n, hdy coi mot tap hop nhu mot ChIeC hop chiracact
htr bén trong, chang han nhu {2, 4, 6, 8} lamot “hop” chira bén sb. Tap rong @ = {} I
amot hop rong. Nguoc lai, {gz)} lamot cai hop co mot cai hop tréng bén trong. R3 ran
g laco sy khéc biét: Hop rong khong glong hop c6 hop rong bén trong. Nhu vay
@ # g @}. (Ban cling co thé luu y |@] = 0va |{g}| = 1 dé lam bang chiing bb sung cho
@ #{2}.)
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Su tuong tu véi chiéc hop nay c6 thé gitp ching ta nghi vé céc tap hop. Tap
F={p, {o}, {{#}}} nhin co vé la nhung thyc rarat don gian. Hay tuéng tuong N6 n
hu mot cai hop chira ba thir: mot cai hop rong, mot cai hop chiramot cai hop rong, v
amét cai hop chiramot cai hop chiramot cai hop rSng. Dodé |F|=3.Tap G ={N,
Z} lamét hop chirahai hop, hop so tu nhién vahop so nguyén. Do d6 |G| = 2.

Mot ky hi¢u dac bi¢t goi laky higu set-builder dugc sir dung dé mo ta cac tap ho
p qué lén hoic phuc tap dé liét ké giira cac dau ngodc nhon. Xét tap vo han cac sd ng
uyénchinE ={...,-6,-4,-2,0,2,4,6,...}. Trong ky hiéu set-builder, tap hop
nay duoc viét la

E={2n:n€Z}.

Chung ta doc dau ngoac nhon dau tién la “the set of all things of form” vadau ha
i cham la“such that”. Vi vay, biéuthucE = {2n : n € 7} docla“

E equals the set of all] things of form 2n, such that n is an element of 2.”
Y tuong |la E bao gom tat ca cac giatri co thé c6 cua 2n, trong d6 n dam nhan tat ca
Cac giatri trong Z.

N6i chung, mot tap hop X duogc viét bang ky hiéu set-builder c6 cii phép
X = {expression :rule},

trong d6 céc phan tir cia X dwoc hiéu latat ca cac giatri cua“biéu thic” duoc chi di
nh béi “quy tdc”. Vi du: & trén E 1atap hop tat ca cac giatri chiabiéu thirc 27 thoam
&n quy tic n € Z. C6 thé co nhiéu cach dé dign dat cung mot tap hop. Vi du: E = {2n
n €7} = {n:nlasdnguyénchin} = {n : n = 2k, k € Z}. Mot cach viét pho bién k
hac la

E={neZ:nis even},

doC “E is the set of all n in Z such that n is even.” Mot sb nguoi viét sir dung d
au gach ngang thay vi dau hai cham; vi du: E = {n € Z | n lachan}. Ching tdi sir dun
g dau hai cham.

Vi dyu 1.1 Duéi day 1amot sd minh hoathém vé ky hiéu set-builder.

1. {n:nlasdnguyéntd} ={2,3,5711,13,17,...} 2
{neN:nlasdnguyéntd} =1{2,3,5,711,1317,...} 3.
n?:nez}={0,1,4,916,25...} 4 {xeR:x2-2=0
' =4V2,-V2} 5. {x€Z:x®-2=0l=¢6.{xeZ: |xI< 4
1=1-3,-2,-1,0,1,2,3} 7. {2x:x€Z, |xI <4} ={- 6,
~4,-2,0,2,4,6} 8. {xeZ:|2x|<4={-1,0,1}

Free PDF version [@) ev-nc-no ]



6 Sets

Céc muc 6-8 ¢ trén néu bat mot xung dot vé ky hi¢u ma chQng taphai ludn cénh
giac. Biéu thuc | X | cd nghialaabsolute value néu X lamét sé vacardinality néu
X lamét tap hop. Sy khéc biét phai ludn rd rang tir bol canh. Xét {x e Z : |x| < 4} tro
ng Vidu 1.1 (6) & trén. O déy x € Z, vi vay x lamot sd ((khdng phai mot tap hop) vad
0 d6 céc thanh trong |x| phai c6 nghialagiatri tuyét déi, khong phai sd lugng phan t
. Mat khéc, gia st A = {{1, 2}, {3, 4, 5, 6}, {7}} vaB={XeA:|X|<3}. Cé phan
tr ciaA la cac tap hop (khong phai s6), vi vy |X| trong biéu thirc caa B phai ¢6 ngh
ialasd lugng phan ta. Do d6 B = {{1, 2}, {7}}.

Vidu1.2MotatapA = {7a+3b:a,beZ}.

Gidi: Tap hop ndy chiratat ca cac sb ¢o dang 7a + 3b, trong dd a vab |asd nguyén.
Mbi 0 7a + 3b nhu vy lamot SO nguyen nén A chi chira céc sb nguyén. Nhung
which s6 nguyén? Néu n 1asd nguyén any thi n = 7n + 3(-2n), vay n = Ta+ 3b tro
ng dda=nvab=-2n.Dodon e A. Bay gio ching tadachi ra rang A chi chtra cc
s6 hguyén vamadi sb nguyén ciing lamot phan tir ciaA. Do do A = Z.

Chiing toi két thic phan nay biang mot ban tom tit cac b dic biét. Pay lanhiing
bo phd bién dén mirc ching dugc dat tén vaky hiéu dic biét.

*  Taptréng: ¢ ={}

e CasdtgnhiemN=1{1,234,5,...}

e Casonguyén:z=1{...,-3,-2,-1,0,1,2,3,4,5,...}
. Cécséh&uti:Q):{x:x:%,trongd()m,nEZvén;éO}
e Sithuc:R

Chuing ta hinh dung tap R s6 thuc dugi dang mot ddy sb dai vo han.

-4 -3 -2-1 0 1 2 3 4

Luuy rang Q Iatap hop tat ca cac sb trong R ¢6 thé duoc biéu dién dudi dang ph
an sb ciiahai s6 nguyén. Ban co thé biét rang Q # R, 12 v2 ¢ Q nhung v2 e R. (Néu k
héng, diém ndy s& duoc dé cap ¢ Chuong 6.)

Trong giai tich ban gap phai cac khoang trén truc 6. Giéng nhu R, day ciing lan
hitng tap hop so v han. Hai s6 batky a, b € R véi a < b deu taoracac khOang khéc
nhau. Vé mat do hoa, chling dugc the hi¢n bang mot doan ti trén truc so gittaa vab

- Mgt vong tron lien nét tai diém cudi cho biét sd d6 dugc bao gom trong khoang. Vo
ng tron rdng biéu thi mot diém khdng nam trong khoang.
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*  Khoang thoi gian déng: [a, b] = {x€R:a <x < b} . l.’
e Khoangmo: (e, b) ={xeR:a<x<b} s 4
e Khoang thoi gian ntamo: (e, b] ={xeR:a<x<b} s 4
*  Khoang thoi gian ntamo: [a, b) = {xeR:a <x < b} . 4
e Khoang v han: (@, c0) = {x€R :a <x} s >
e Khoangvd han: [a,00) ={xeR:a<x} . >
e Khoang v han: (—oo, b) = {x e R : x < b} € 4
e Khoang v han: (—oo, b] = {x e R : x < b} € l.’

M3i khoang nay lamot tap v han chiravo sb so 1am phén tir. Vi du, mac di do
dai cuané ngan nhung khoang (0,1, 0,2) chira vd sb b, nghialatat ca cac sb nam tro
ng khoang tir 0,1 dén 0,2. That |amét sy triing hop dang tiéc vé mat ky hiéu khi (a, b
) c6 thé bicu thi ca mot khoang me trén dwong thang vamét diém trén mat phang. S
u khéc biét thuong ré rang tir bbi canh. Trong phan tiép theo chiing ta s& thay mot y
nghia khéc cua (a, b).

Bai tap cho phan 1.1
A. Viét mdi tap hop sau bang céach liét ké cac phan tir caa ching gitta cac diu ngoic nhon.

1{5x 1: xEZ}2{3x+2 xEZ}3{x€Z —2<x<7}42{x€l\|
1—2<x<T7}5. {xEIR x®=3}6.{xeR:x2=9} 7. {xeR:x*+5

x——6}8 {xE[R 2+ 52=-6 9.{x€|R.S|nﬂx=0}10.{x€[R:
cosx=1}11. {x€Z : |x|< 5} 12. {x€Z : |2x| < 5} 13. {x € Z : |6x| <
5014, {5x:x e 7,2¢] < 8} 15. {Sa + 2b  a, be 7} 16. {6a+ 2b : a,

bez}

B. Viét mdi tap hop sau day bang kydhiéu set-builder ion.

17. {2,4,8,16,32,64,...} 18. {0,4,16,36,64,100,...} 19. {...,-6,-3,0,3,6,9,12,15,...} 20.
{.,-8-3271217,.} 21. {0149162536 } 22, {3611182738 23.{3,4,5,
6,78} 24. {- 4,-3,-2,-1,0,1,2} 25. {... 111248 }26{ i§§13927
1'-'}27'{' oI, gyolgy 13%127[ sz }2 { 1_%1_41 l%!%I3IT1§! }
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