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CHUONG 1

Tap hop

oan bd todn hoc déu co6 thé dugc mod ta bang cac tap hgp. Diéu nay sé ngay cang
T tré nén rd rang khi ban ti€n sau hon vao Ilinh vyc nay. Ban sé thay ré diéu dé
trong hau hét cac khoéa hoc cap cao, va chac chan la trong khda hoc nay. Ly thuyét tap
hgp 1a mot ngdén ngl hoan hao dé mé ta va gidi thich moi loai cau trdc toan hoc.

1.1 Gii thiéu vé Tap hop

Mot tap hgp (set) la mét nhém cac déi tuogng. Cac déi tuogng nay dugc goi la phan tir
(elements) cda tap hgp. Ching ta chu yéu quan tam dén cac tap hgp ma phan t& cla
chiing 1a cac thuc thé toan hoc, chang han nhu cac con s6, diém, ham sg, v.v.

Mot tap hop thudng dugc bi€u dién bang cach liét ké cac phan tlr clia nd, cach nhau béi
dau phdy va dat trong cdp ddu ngodc nhon. Vi dy, nhém {2,4,6,8} 1a mot tap hop
gom bdn phan tl: cac s6 2, 4, 6 va 8. Mot sb tap hgp c6 vo s6 phan tur. Vi dy, hdy xét
nhém tat ca cac sé nguyén,

{...,—4,-3,-2,-1,0,1,2,3,4,...}.

O day, dau ba cham chi ra mot quy luat cac con s6 kéo dai vo tan vé ca hai phia am va
duong. Mot tap hop dugc goi la tap vé han (infinite set) néu né cé vd s6 phan tu;
ngugc lai, né dugc goi la tap hiru han (finite set).

Hai tdp hgp dugc coi la bang nhau (equal) néu ching chira chinh xac cac phan tlr giéng
nhau. Do d6 {2,4,6,8} = {4,2,8,6} vi du th& tu liét ké khac nhau, cac phan tir vany
hét nhau; nhung {2, 4, 6,8} # {2,4,6,7}. Tuong ty,
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{---—4,-3,-2-1,0,1,2,3,4..} ={0,-1,1,-2,2,-3,3,-4,4,...}.

Chung ta thudng dung cac chir cai in hoa dé dat tén cho tap hop. Khi thdo luan vé tap
hop {2, 4, 6,8}, ta c6 thé khai bdo A = {2,4, 6,8} va sau d6 dung A dé dai dién cho
{2,4,6,8}. Dé dién dat rang 2 la moét phan tlr cdia tap hgp A, ta viét 2 € A, va doc la "2
la mot phan t&r cia A", hodc "2 thudc A", hay don gian la "2 trong A". Taclingc6 4 € A
,6 € Ava8 € A,nhung b ¢ A. Ta doc biéu thirc cudi cing nay la "5 khéng phai la mot
phan t&r cia A", hoac "5 khéng thudc A". Cac cach viét nhu 6,2 € A hay 2,4,8 € A
dugc dung dé chi ra rang cé nhiéu doi tugng cung thuéc mét tap hop.

Mot s6 tap hgp déng vai tro quan trong dén murc chidng ta danh riéng nhirng ky hiéu
dac biét cho chdng. Tap hgp cac s6é tw nhién (tic la cac s6 nguyén duong) dugc ky hiéu
la N, cu thé 13,

N ={1,2,3,4,5,6,7,...}.

Tap hop cac s6 nguyén

Z={...,-3,-2,-1,01,23,4,...}

la mot tap hgp co ban khac. Ky hiéu R dai dién cho tap hop tat ca cac sé thuc, mot tap
hop chac chan da rat quen thudc véi ban tir mon gidi tich. Cac tap hgp dac biét khac sé
duoc liét ké & phan sau ciia muc nay.

Cac phan tr cda tap hgp khéng nhat thiét phai la nhirng con sé. Tap hgp B = {T', F'}
gébm hai chir cdi, c6 thé dai dién cho cac gia tri "ding" (true) va "sai" (false). Tap hop
C = {a,e,i,0,u} bao gbm cac nguyén am viét thudng trong bang chir cai tiéng Anh.
Tap hgp D = {(0,0),(1,0),(0,1),(1,1)} c6 cac phan t&r la bén diém goc cla mot
hinh vudng trén mat phang toa doé x-y. Do d6 (0,0) € D, (1,0) € D, v.v., nhung
(1,2) € D (chang han vay). Thdm chi, mét tap hop 6 thé chira cac tdp hop khac 1am
phan t&r. Xét E = {1,{2,3},{2,4}}, tdp hop nay c6 ba phan ti: s6 1, tap hop {2, 3}
va tap hop {2,4}.vay 1 € Eva {2,3} € Eva {2,4} € E.Nhung luuyrang 2 ¢ E,
3¢ Evad¢ E,
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o 0O O |1 0] (1 O . A . .
Xét tap hop M = , , gbm ba ma tran kich thudc 2x2. Ta cé

0O O [0 1]"|1 1
0 0 1 1 ,
0 0 € M, nhung 0 1 ¢ M. Cac chir cai c6 thé déng vai tro la ky hiéu dai dién
- . o . 0 O 1 0] . 1 0 .
cho phan t cua mét tap hgp: Néu a = , b= va ¢ = , thi
0 O 0 1 1 1
M = {a,b,c}.

Néu X la mét tap hiru han, lwec lwgng (cardinality) hay kich thuéc (size) ctia n6 la sé
lurgng phan t&r ma né chira, va con sé nay dugc ky hiéu la | X|. Vay déi véi cac tap hop &
Al=4,|B|=2,|C| =5, |D| =4, |E| = 3va |M| = 3.

trén,

C6 mot tap hgp dac biét, tuy nhoé nhung déng vai tro rat I6n. Tap réng (empty set) la tap
hgp {} khéng chira phan t&r ndo. Ta ky hiéu né 1a (), do d6 ) = {}. B4t c& khi nao ban
thay ky hiéu (), n6 dai dién cho {}. Hay quan sat thdy rang || = 0. Tap réng la tap hgp
duy nhat cé lyc lugng bang khong.

Hay cdn than khi viét tap réng. Dung viét {0} khi ban muén néi dén (). Hai tap hgp nay
khéng thé béng nhau vi () khéng chira gi ca, trong khi {0} chira mét thi, d6 chinh 13
tap rong. Néu diéu nay gay nham lan, hay hinh dung tap hgp nhu mét chiéc hop chira
do vat bén trong, vi du, {2,4,6,8} 1a mot "chiéc hép" chra bon con s6. Tap rong
0 = {} 1a mot chiéc hop tréng khéng. Ngugc lai, {0} 1a mot chi€c hop cé chira mét
chiéc hop tréng bén trong né. RS rang la c6 su khac biét: Mot chiéc hép tréng khdng hé
giéng v&i mot chiéc hdp chira mot chiéc hop tréng bén trong. Do d6 0 # {0}. (Ban
cling ¢6 thé luu y rang |0] = 0 va [{0}| = 1 nhu mot bang chirng b sung cho thay

0 # {0}

Su lién tudng dén nhirng chi€c hdp nay cé thé gitip ching ta hinh dung vé tap hop. Tap
hop F' = {0, {0}, {{0}}} trong c6 vé ky la nhung thuc ra rat don giadn. Hay coi né nhu
moét chiéc hép chlra ba thd: mot chiéc hdp trong, mét chiéc hép chlra mot chiéc hop
tréng, va mot chiéc hép chira mot chiéc hop (ma bén trong chiéc hop dé lai la mot chiéc
hop trong). Vay |F| = 3. Tap hop G = {N, Z} 1a mot chiéc hop chira hai chiéc hop: hop
s6 tu nhién va hop s6 nguyén. Vay |G| = 2.

MOt cach viét dac biét goi la ky hiéu chi ra tinh chat dac trung (set-builder notation)
dugc sir dung dé mé td nhirng tap hop qua I6n hodc quéa phirc tap dé cé thé liét ké hét
trong ddu ngoac nhon. Xét tdp hgp vO6 han cac s6& nguyén chan
E={..,—6,-4,-2,0,2,4,6,...}. Bang ky hiéu chi ra tinh chat dac trung, tap hop
nay dugc viét la
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E={2n:ncZ}.

Ta doc dau ngoac nhon md& dau la "tap hgp tat ca cac déi tugng c¢6 dang", va dau hai
chdm 1a "sao cho". Vay biéu thic E = {2n : n € Z} dugc doc la "E bang tap hop tat ca
cac d6i twgng c6 dang 2n, sao cho n 1 mdt phan tr cha Z". Y tudng & day 1a E bao
gom tat ca cac gia tri c6 thé co clia 2n, trong d6 n nhan moi gia tri trong Z.

Nhin chung, mét tap hop X dugc viét theo cach chi ra tinh chat dac trung sé cé c phap
X = {biéu thuc : quy tic},

trong d6 cac phan tr cdia X dugc hiéu la tat ca cac gid tri cda "bi€u thirc" dugc xac dinh
bdi "quy tac". Vidu, & trén E la tap hgp tat ca cac gia tri clia biéu thirc 2n thda man quy
tdc n € Z. C6 thé c6 nhiéu cach dé biéu dién cung mét tdp hogp. Vi duy,
E={2n:n€c€Z} = {n:nlamot sé nguyén chin} = {n:n =2k kc Z}. Mot
cach viét pho bién khac la

E ={n € Z:nlaséchin},

doc la "F la tap hop tat ca cac s6 n thubc Z sao cho n la sé chan". Mot s6 tac gia dung
dadu gach ding thay vi ddu hai chdm; vi du, E = {n € Z | nla s6 chin}. Chung ta s&
s&r dung dau hai cham.

Vi du 1.1 Dudi day la mot s6 minh hoa thém vé ky hiéu chi ra tinh chat dac trung.

1.{n: nlasénguyen té} = {2,3,5,7,11,13,17,...}
2.{n € N: nlasénguyen té} = {2,3,5,7,11,13,17,...}
3.{n?:n ez} ={0,1,4,9,16,25,...}
4{zcR:22-2=0}={v2,—-v2}
s.{xe€Z:2>2-2=0}=0

6.{rcZ:|x| <4} ={-3-2-1,0,1,23}

7.{2z:x € Z,|z| <4} = {-6,—-4,—-2,0,2,4,6}

8.{zx € Z:|2z| <4} ={-1,0,1}

Cac muc 6-8 & trén lam néi bat mot sy trung lap vé ky hiéu ma ching ta phai luén canh
giac. Ky hiéu | X'| mang nghta la gid tri tuyét déi néu X 1a mot con s6, va la luc lugng néu
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X la mot tap hgp. Su phan biét nay luon phai dugc lam ré dua vao nglr canh. Xét
{z €7 : |z| <4} trong Vidu 1.1 (6) & trén. J day = € Z, nén x 1& mdt con s6 (khéng
phai tap hop), va do d6 cac ddu gach ding trong |z| phai mang nghia 1a gia tri tuyét
d6i, chir khong phai luc lugng. Mat khac, gia s A = {{1,2},{3,4,5,6},{7}} va
B={X € A:|X| < 3}.Cacphan t&r ctia A la cac tap hgp (khéng phai con sd), vi vay
| X| trong biéu thirc clia B phai mang ngha la luc lugng. Do d6 B = {{1,2},{7}}.

Vidu1.2Moétatap hop A = {7a+ 3b:a,b € Z}.

L&i gidi: Tap hgp nay chira tat ca cac s6 c6 dang 7a + 3b, trong d6 a va b la cac so
nguyén. Moi s6 7a + 3b nhu vay déu la mét s6 nguyén, nén A chi chlra cac sé nguyén.
Nhung dé la nhitng s6 nguyén nao? Néu n la mét s6 nguyén bat ky, thi
n="Tn+3(—2n), toclan ="7a+ 3bvdia =nvab= —2n.Do don € A. Dén day,
ta da chirng minh dugc rang A chi chira cac sé nguyén, va déng thdi moi s6 nguyén
déu la mot phan tircia A. Hé qua la A = Z.

Chuang ta khép lai phan nay bang mét ban tom tat vé cac tap hgp dac biét. Pay la nhirng
tap hgp vo cing phd bién nén chiing dugc dat tén va ky hiéu riéng.
e Taprong: 0 = {}
Cacs6 tunhién: N = {1,2,3,4,5,...}
Cacsénguyén: Z =4{...,-3,—-2,-1,0,1,2,3,4,5,...}

Cacsé htruti: Q = {a:::v: -, trongdém,nEZVan;&O}

Cacso thuc: R

Chung ta hinh dung tap hop sé thuc R nhu mét truc s6 dai vo tan.

A
Y

Luu y rang Q 1a tap hgp tat ca cac s6 trong R c6 thé bi€u dién dudi dang phéan s6 cla
hai s6 nguyén. Ban c6 thé da biét ring Q # R, vi v/2 ¢ Q nhung v/2 € R. (Néu chua
rd, diém nay sé dugc gidi quyét & Chuong 6.)

Trong gidi tich, ban da tirng lam quen vé&i cac khoang (interval) trén truc s6. Giong nhu
R, day cling la nhirng tap hop sé vo han. Bat ky hai sé a,b € R nao véi a < b déu tao
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ra cac khodng khac nhau. V& mat d6 hoa, ching dugc biéu dién bang mot doan in dam
trén truc sé gitta a va b. M6t diém tron dac tai dau mut chi ra rang con sé d6 dugc bao
gébm trong khodng. M6t diém tron réng chi ra mot diém khéng dugc bao gém trong
khoang.

Poan (Closed interval): [a,b] = {x € R:a < z < b}

A
®

A 4

Khoang (Open interval): (a,b) = {z € R:a < z < b}

Nlra khoang (Half-open interval): (a,b] = {x € R: a < x < b}

Nlra khoang (Half-open interval): [a,b) = {x € R: a < z < b}

|

Khodng vé han (Infinite interval): (a,00) = {z € R: a < z}

Nira khoang vé han (Infinite interval): [a,00) = {z € R: a < z}

A
o
A 4

Khodng vé han (Infinite interval): (—oo,b) = {z € R: = < b}
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e Nra khoadng v6 han (Infinite interval): (—o0,b] = {z € R : z < b}

Moi khodng/doan nay déu la mot tp vo han chilra vo s6 cac con s lam phan tdr. Vi du,
m&c du c6 do dai ngén, khodng (0.1,0.2) van chtra v s6 con s6, tirc la tat cd cac s6
nam gitra 0,1 va 0,2. That khdng may la do sy trung I1ap ky hiéu, (a, b) cé thé biéu thj ca
mot khodng ma trén truc sé 1an mot diém trén mat phang toa dé. Su khac biét nay
thudong dugc lam rd thdng qua nglr canh. Trong phan tiép theo, ching ta sé thay thém

Chwong 1: Tap hop

b

A

oO—

F N

mot y nghia nira cla (a, b).

Bai tap Phan 1.1

A. Viét cac tap hgp sau bang cach liét ké cac phan tlr ciia chiing trong dau ngoac

nhon.
1.

o.

10.

1.

12.

{bx —1:z €7}

{z € R : sinmz = 0}
{3z+2:2z€cZ}

{z € R:cosz =1}
{zeZ:-2<z<T}
{reZ:|z| <5}
{xeN: -2<z<7}
{z € Z:|2z| <5}

{z eR:z?>=23}
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13.

6.

14.

7.

15.

8.

16.

B. Viét cac tap hgp sau bang ky hiéu chi ra tinh chat dac trung.
17.
23.
18.
24.
19.
25.
20.
26.
21.
27.
22.

28.

Chwong 1: Tap hop

{x € Z:|6x| <5}
{zeR:z>=9}

{bx:x €Z,|2x| < 8}

{x eR:z’+ 5z = —6}
{ba +2b:a,bc Z}

{z € R: 2’ + 5z* = —6z}

{6a +2b:a,bc Z}

{2,4,8,16,32,64,...}
{3,4,5,6,7,8}

{0,4,16, 36,64, 100, ...}
{—4,-3,-2,-1,0,1,2}
{...,—6,-3,0,3,6,9,12,15,...}

{. . %13 1248,...}
{...,-8,-3,2,7,12,17,.. .}

{ ., 5,35,5,1,3,9,27,...}
{0,1,4,9,16,25,36,...}
{..,—m—%,0,5,m 5,2, 5,...}

{3,6,11,18,27,38,...}

3 3 3 3 9 15 9
{"'7_§a_17072357173aT7§7"'}

Richard Hammack - Book of Proof

127.0.0.1:61327/pdf_html_show/demo-file_924299.html

Phién ban PDF mién phi

8/8



