LOI MO PAU

Cubdn sach “Pai s6 tuyén tinh” dugc bién soan nham dap tmg doi hoi ngay cang
cao vé chat luong day va hoc moén Pai ) myén tinh & bac Pai hoc. Noi dung cudn sach
gém niam chwong;

Chuong 1 trinh bay vé tap hop, quan hé va anh xa.

Chuong 2 trinh bay phép toan va so lugc cac cAu trac nhom, vanh, truong, xay
dung trudng s6 phirc va mé dau 1y thuyét khong gian vecto.

Chuong 3 tap trung vao cac van dé vé ma tran, dinh thic, hé phuong trinh tuyén
tinh.

Chuong 4 dé cap dén ma tran cia mot hé vecto va ma tran chuyén co sé trong
khong gian hiru han chiéu. Tiép d6 trinh bay anh xa tuyén tinh, tri riéng, vecto riéng va
van d& chéo héa ma tran.

Chuong 5 trinh bay khai niém vé cac dang song tuyén tinh, dang toan phuong va
cac phuong phép dua dang toan phuwong vé dang chinh tic. Xay dung cac khai niém
tich v6 hudng, h¢ truc giao, khong gian Euclide va ung dung vao hinh hoc gidi tich.

Vi viée trinh bay chat ché, truc quan, cung hé théng vi du minh hoa va bai tap
phong phu, ching t6i hy vong ring cudn sach s& dap tmg nhiéu dbi trong ban doc &
trinh d6 khac nhau. Dic biét nhim gitp cac ban sinh vién ty hoc t6t mon Pai s6 & nam
thir nhit, trong chimg minh ciia nhiéu dinh 1y, chung t6i da dua ra cac giai phap khac
nhau nham dép tng cach tu duy phong phu ciia nhiéu ban doc. Ban doc hoan toan c6
thé tiép can 1y thuyét va lya chon hé théng bai tap phit hop voi kha nang ciia minh. Cac
bai tap c6 danh dau “*” dwoc xem 1a nhimg bai tap kho, dé giai dugce doi hoi phai hiéu
biét sau sic ly thuyét. Ciing can luu y rang, trong nhiéu phan ciia cudn sach, cac ddi
tuong tuy dwoc xem xét trén mot trudng bat ky nhung néu ban doc chua quen véi khai
niém truong thi co thé xem n6 nhu tap s6 thuc hodc sb phuc.

Cubn sach c6 thé dugce st dung lam tai liéu giang day, hoc tap cho sinh vién hé
chinh quy cling nhu hé dao tao k¥ su chuyén nganh cua cac truong dai hoc thudc

khéi k¥ thuat hoac kinh té noi chung va Truong Pai hoc Bach khoa Ha Ndi noi riéng.



Vi cach trinh bay hoa quyén giita cu thé va triru tuong, gitra c6 dong va dién giai,
chung t6i hy vong riang cudn sach nay ciing con 1a tai liéu tham khéao hitu ich cho sinh
vién cac nganh Toan, Toan — Tin cua cac truong dai hoc thude khédi Khoa hoc co ban,
ctia cac k¥ su cling nhu nhitng ngudi giang day Pai s6 tuyén tinh.

Cac tac gia chan thanh cam on TS. Tran Viét Diing, nguoi da doc ban thao mot
cach tuong tan va da dong goép nhitng ¥ kién bd ich. Mic du di duoc bién soan cong
phu, xong cudn sach khong thé tranh khoi thiéu sot, cac tac gia rdt mong nhan dugc

nhiéu y kién dong gop cta ban doc dé cuon sach dugc hoan thién hon.

Céc tac gia
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Chuong 1
TAP HQOP, QUAN HE VA ANH XA

Tap hop, quan h¢ va anh xa la vat li¢u va cong cu co ban dé xdy dung nén hau
hét cac ddi tuong toan hoc. Trong chwong trinh nay ching toi chu truong trinh bay cac
khai ni€ém nay mdt cach don gian va thiét thuc, nham phuc vu ban doc mdi lam quen
v6i toan hoc cao cap.

§1. TAP HOP

1. Tap hop va phan tir ciia mét tap hop

Tdp hop va phan tir cia mot tap hop duge coi 1a cac ddi twong co ban, con phan
tir thudc (€) tap hop duoc coi 1a twong quan co ban. Cac ddi twong co ban va twong
quan co ban tuy khong dugc dinh nghia, nhung chung duoc thé hién 16 qua cac vi du
cu thé.

Cho mot tap hop c6 nghia la cho mot 1€nh nhim “tu tap” cac vat nao do. Chéng
han: cho tap hop cac sé tw nhién N ta hiéu d6 1a tap cic sb nguyén dwong, tap cac sb
nguyén Z, tip cac sd hitu ty O, tap cac sb thuc R, tip cic cong dan nam trong mdt tinh
nao do...

Céc vt cua tap A duoc goi 1a cic phan tir ciia A. Néu a 13 phan tir ciia tp A thi
ta viét 1a a e A4, phu dinh cta thudc 14 khong thudc, b khong phai 1a phan tir ciia 4 thi
viét1a b ¢ A, doc 1a b khong thudc 4.

Néu tap 4 gé)m cac phﬁn to a1, az,..., a, thi ta ky hiéu:

A=A{a, as,..., an}.

Truong hop 4 1a mot tdp ma toan bd cac phan tir ciia n6 thoéa man mot tinh chat
P nao @6 thi ta viét:

A= {a|acétinh chit P}.

Trudng hop B 1a tap cho trude, A 1a tip gdm cac phan tir cia B thoa mén tinh
chét P thi viét la:

A= {a € B|acétinh chat P}.

Vi du: Téap cac nghiém thyc cua phuong trinh f(x) =01a {a € R | f(a) = 0; tap
cac nghiém nguyén cua bat phuong trinh f(x) <014 {a € Z | f(a) < 0}; tap cac diém



nam trén duong thing ax + by + ¢ = 0 cia mat phing toa d6 Oxy 1a {M(x, y) | ax + by +
c=0j}.

Tap khong c¢6 phan tir nao duoc goi 14 tap rong va ky hiéu 1a &, chang han:
{a’e R | ¥ +1=0} = D, {x e R | sinx =2} = . ’M(f)t chan 1y hién nhién hay duoc
nhac téi la: “Tap cac doi tugng théa man moi tinh chat cling 1a mét tap rong”.

2. Tap con va hai tap bang nhau

Dinh nghia 1.1. Tap 4 khac rong dugc goi 1a tap con cua tip B va ky hiéu 1a
A < B néu nhu moi phin tir cia 4 déu 13 phan tir cua B. Khi 4 14 tip con cia B ta ciing
co thé viétla B> 4.

Quy udc: Tap & duoc coi 1a tap con ctiia moi tap hop.

Vidu:

()NcZcQcR

(i1) "l:eflp cac diém cua duong thing trong mat phing 1a tp con cua tip cac diém
cua mat phang do.

Luwu y: A= {a\, as,..., a,} thi a1 1a phin tir ciia 4, c6 nghia 1 a; € 4 con {a1} 1a
mot tap con clia A tic 14 {a1} < 4 va néu viét a; = 4 hoic {a;} € 4 thi déu sai.

‘ Dinh nghia 1.2. Hai tip 4 va B duoc goi la bang nhau néu 4 1a tap con cua B

dong thoi B cling 1a tap con cua 4.

Nhdn xét:

bé chirng minh 4 — B, ta can chi ra réng, voi moi a € A thi a € B hoac véi moi
x ¢ Bthix ¢ 4.

pé ching minh hai tap béng nhau 4 = B, ta cn ching minh 4 c BvaBc A4
hodc can chimg minh x € 4 khi va chi khi x € B.

3. Cac phép toan trén cac tap hop
Gia sir 4 va B 1a hai tap hop cho trudc thi:
Phép hop: A U B dgc 13 4 hop B 1a mot tap hop ma cac phan tir ciia nd hoic
thudc 4 hoac thudc B, ta viét:
xe A
L € B}

Phép giao: A N B doc 13 4 giao B 1a mot tp hop gdm nhimg phan tir dong thoi

thudc 4 va thudc B:
xed
xeB

Hai tap hop co6 giao bang & dwoc goi 1 hai tp hop rdi nhau.

AuBz{x

AmB:{x

10



Phép trir: A\ B doc 13 A trir B 1a mot tap hop gdm nhimng phan tir thudc 4 nhung
khong thudc B.

xeAd
A\B= {x { }
x¢B
Hiéu doi xieng: A A B=(4\ B) U (B\ 4) doc 13 hiéu di xtmg cua tap 4 va
tap B.
Dinh Iy 1.3. V6i A, B, C, D 1a cac tap tuy ¥ cho trude, ta co cac ding thic sau
day:

i) AuB=BUAd,AnNB=BNA,AAB=BAA.

(i) AuB)UC=A4UBUC),ANB)NC=ANnBNC),
(AAB)AC=AABACQC).

(iii)) ANnBUO)=ANnB)UANO),
AUBNO)=(AUBN(AVQO).

(iv) Céc cong thuc De Morgan
D\N(AuUB)=(D\A) N (D\B),
D\NANB)y=(D\A) v (D\B).

Chirng minh: Sau day s& ching minh mot dang thirc dai dién, con cac ddng thirc
khéc ban c6 thé chiing minh nhu céc bai tap.

Ching han can chimg minh ding thirc D\ (4 U B) = (D \ 4) N (D \ B) ta can
ching minh hai bao ham thtc sau:

D\(AUB)c(D\A) N (D\B) (1)
D\NAN(D\B)ycD\(4UB) 2)

Trudc hét ta chiing minh bao ham thirc (1).

Lay a 1a mot phan tir bat ky cia tdp D \ (4 U B). Theo dinh nghia cta hiéu, ta c¢6
aeDviag (AUB),nghialaae Dvadongthoiae Aviag B.Thae Dvaag A
kéotheoa e D\ A,a € Dvaa ¢ Bkéotheoa €e D\ B;nhuvaylaa € (D\A4) N
(D \ B). Ta nhan dugc (1).

Tiép theo ta ching minh bao ham thirc (2).

Ly b la mot phan tir bat ky cua tap (D \ 4) N (D \ B). Theo dinh nghia ctia giao
thib e (D\A)vab e (D\B). Cuthéhonlab e D vaddng thoi b ¢ 4 va b ¢ B. Mit
khac b ¢ Avab ¢ Bthib ¢ (4 U B). Tu nhiing didu trén suy rab € D\ (4 U B) va (2)
duoc chung minh.

Chii y: Ta ciing c6 thé trinh bay vin tit nhu sau:

11



{xeD
xeD
=<x

D\(4UB) xeD y xeg A
|\ =X =< X = =
X x¢B

I ¥ by~ B
- xeD\B =( el )

4. Tich Descartes cua cac tap hop

Hai bd bang nhau: (a1, as,..., an) = (b1, ba,..., by) néu va chi néu n = m va dong
thoi a1= b1, ax = bo,..., a, = by.

Dinh nghia 1.4. Cho Ay, Aa,..., A, 1a céc tap cho trudce, ta co thé xay dung mot

n
tapmdi C =4 x4, x...x 4, = HAl. nhu sau:
i=1

i Cc=g néu mot trong cac tap 41, Az,..., An1a .

(i) C=Anéun=1.

(i) C={(ai1, az,..., an) | ai€ Aivéii=1,2,...,n}ynéun>1vacac 4 #D.

Tap C khi d6 dugc goi la tich Descartes cua n tap 41, A»,..., A, theo trat tu trén.
Trudng hop dic biét khi cac tap bang nhau 4; = A =... = A, = A ta c6 thé viét gon la
c=4"

Vidu:

(1) Cho 4 = {a, b, c} va B= {x, y} thi:

A x B={(a,x),(a,y), (b, x), (b, y), (¢, x), (¢, »)},
BxA={(x,a),(,a), (x,b), (v, b), (x, 0), v, ©)}.

Nhén xét: Khi 4, B khac nhau va khac rdng thi 4 x B # B x A4, diéu nay noi lén
rang: tich Descartes cta hai tdp hop no6i chung la khong c6 tinh chat giao hoan.

(i1) Goi R 1a tap s6 thuc thi R" = RxRx..x R duoc goi la khong gian thuc n

n lan

chiéu.

(iii) Cho 4 = [a, b], B = [c, d] 1a cac doan théng, tich Descartes 4 x B biéu thi
tap diém cua hinh chit nhat trong mat phang toa do xOy (hinh 1.1a).

(iv) Cho 4 1a tap diém cua hinh tron thudc miat phing Oxy, B 1a tap diém cua
doan [0, /] cua truc Oz trong hé truc toa do vudng goc Oxyz thi 4 x B biéu thi tap diém
cta khéi tru ¢6 chiéu cao / va ddy 1a hinh tron 4 (hinh 1.1b).
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