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1.1. Cac nguyén ly dém co ban

Q@ Nguyén ly cong
@ Nguyén ly nhan

@ Nguyén ly Dirichlet
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1.1.1. Nguyén ly cong

Gia st ta phai thyc hién mot cong viéc bang cach chon mot trong k syt
lira chon céc phuong phap khac nhau T4, Th, ..., Tj,. Dé thuc hien T;
(1 <i<k) tacon; cach. Vay s6 cach thiyc hién cong viéc trén 1a

ni1+nz+-- -+ ng.

v

Vi du. Mot sinh vién chon mot dé tai tit mot trong 3 danh sach cac dé
tai. S6 dé tai trong cac danh sach lan lugt 13 23, 15, 19. Héi sinh vién
c6 bao nhiéu céch chon dé tai?

Dap an. 23 415+ 19 = 57 cach.

Nhan xét. Quy tic cong c6 thé phat biéu dusi dang ciia ngon ngit tap
hop: Néu Ay, A, ..., A 14 cac tap hitu han déi mot roi nhau, khi do

|A1UA2UUAk|:|A1|+|A2|—+—+|Ak|
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1.1.2. Nguyén ly nhan

Gia st mot thi tuc bao gom k cong viéc ké tiép nhau 11,15, . .., Tk.
Néu cong viec T} c6 thé duge thyc hién theo nq céch, va sau khi chon
cach thyc hién cho T; ta c6 no cach thuc hién 75, v.v...cho dén cudi
cung, sau khi chon cach thyc hién cac cong viec 11,715, ..., Tp_1 ta cb ng
cach thyc hien Tj,. Vay s6 cach thyc hién tht tuc nay 1a

1 X ng X ... X Ng

Vi du.

Héi ¢6 nhiéu cach di tit A dén C?

Dap an. 3 x 2 = 6 cach.

1lviuyen@hcmus.edu.vn
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Nhan xét. Quy tic nhan c6 thé phat biéu dudi dang ctia ngén ngit
tap hop: Néu Ay, As, ..., A 1a cac tap hitu han, khi d6

|A1 X A2 X ... X Ag| = |A1| X |A2| X ... X |Ag|.

Vi du. C6 bao nhiéu chudi bit c¢6 do dai 8? J

Giai. Mbi bit ¢6 2 céch chon: 0 hoic 1. Dé tao ra mot chudi bit ¢6 do
dai 8 ta lan lugt chon gia tri cho 8 bit. Theo nguyén Iy nhan ta c6 s6
chudi bit c6 do dai 8 1a 28 = 256.

Vi du. Cho tap A gom 6 phan ti va tap B gom 10 phan tit. Hobi
a) C6 bao nhiéu anh xa tit A vao B?
b) Cé bao nhiéu don &nh tit A vao B?

Giai. a) V6i mdi phan ti z ctia A ta c6 10 cach chon anh (vi B ¢6 10
phan tit). D& tao ra mot anh xa tit A vio B ta lan lugt chon anh ctia 6
phan tt cia A. Theo nguyén ly nhan ta c6 10% anh xa tit A vao B.
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b) Gidi st A = {x1,x2,...,2z¢}. Ta chia bai toan thanh 6 budc:

Bué6e 1. Chon anh ctia 1 ¢6 10 cach.
Buée 2. Chon anh cta x9 ¢6 10 — 1 = 9 cach.

Bué6e 6. Chon anh ctia zg ¢6 10 — 5 = 5 céch.
Vay s6 don dnh tit A vao B 1la: 10 x 9 x 8 x 7 x 6 x 5 = 151200.

Vi du. Mat khau méy tinh dai tit 6 dén 8 ky tuw. Mbi ky tu c6 thé la
chit s6 hodc chit hoa. M&i mat khau phai c¢6 it nhat mot chit s6. Hoi ¢6
bao nhiéu mat khau?

Giai. Goi Lg, L7, Lg 1 tong s6 mat khau c6 chiéu dai tuong tng 1a
6,7,8. Ta co

Le = (10 +26)% — 26°, Ly = (10 +26)" — 267, Lg = (10 + 26)% — 26°
Duing nguyén 1y cong ta c¢6 tong sdé mat khau la

P = L+ L7+ Lg = 365+ 36" +36% — (265 4+ 267 4-26%) = 2684483063360.
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1.1.3. Nguyén ly Dirichlet (chuéng bd cau)

Vi du.
e Trong 367 ngudi thi c6 it nhat 2 ngudi c6 cling ngay sinh nhat.

@ C6 20 chim bo cau & trong 7 cai chuong. Khi dé sé c6 it nhat 1
chudng c6 3 con trd lén.

Dinh nghia. Gid tri tran cta z, ky higu 1a [z], 14 s6 nguyén nho
nhat ma 16n hon hay bang .

Vidy. [21]=3;[19]=2; [4] =4 [-11] = —1;[-29] = -2

Nguyén ly Dirichlet

Néu c6 n vat duge dit vao trong k hop thi sé ton tai mot hop chita it
2 n N
nhat {%—‘ do vat.
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Chitng minh. Gi4 sit moi hop déu chita ft hon {%} vat. Khi d6 tdng

s6 vat nhé hon hoic biang

{([2]-1) <4(3) =

Diéu nay mau thudn véi gia thiét 1a c6 n vat can dat. [ |

.. [ 100
Vi du. Trong 100 ngudi thi c6 it nhat [E-‘ = 9 cung thang sinh.

Vi du. Trong mot 16p hoc phai cé it nhat bao nhiéu sinh vien dé cé it
nhat 6 sinh vién c6 cung tht bac hoc tap, biét rang c6 5 loai thi bac
A, B,C,D va E?

Giai. Goi s6 sinh vién ctia 16p 1a N. Theo nguyeén Iy Dirichlet ta c6
&7 > 6. Khi d6
N > 25.

Do do6 ta chon N = 26. Vay 16p phal c6 it nhat 26 sinh vién.
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Vi du. Chiing minh réng trong 10 s6 tu nhién bat ky ta c6 thé chon
hai s6 c6 hiéu chia hét cho 9.

Giai. Khi chia 10 s6 bat ky cho 9 ta sé c6 mdi s6 c6 mot s6 du trong 9
s6 du: 0,1,2,...,7,8. Do d6 theo nguyén 1y Dirichlet phai ton tai it
nhat hai s6 ¢6 cting s6 du. Khi d6 hiéu ctia hai s6 d6 sé chia hét cho 9. |

Vi du.(tu lam) Cho tap X = {1,2,3,4,5,6,7,8,9} va A la tap con ctua
X c6 6 phan tit. Khi d6 trong A sé chita hai phan ti c6 téng bang 10.

Huéng dan. Ta lap 5 hop nhu sau:

{1,9}, {2,8}, {3,7}, {4,6}, {5}.

Do A ¢6 6 phan tt nén khi sap xép cac phan ti nay vao 5 hop ta sé ¢
mot hop chita 2 phan ti. R6 rang téng 2 phan ti nay bing 10. [ |

Vi du. Trong mot phong hop c6 n ngusi, bao gic cing tim dugc 2
ngudi c¢6 sd6 ngudi quen trong sd6 nhitng ngudi tham dy hop 14 nhu nhau.
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Giai. S6 ngudi quen clia moéi ngudi trong phong hop nhan cac gia tri
tit 0 dén n — 1. Ro6 rang trong phong khong thé dong thdi c6 ngudi cé
s6 nguoi quen 1a 0 (tic 1a khong quen ai) va ¢6 ngudi ¢6 sd ngudi quen
la n —1 (tic la quen tat ca).

Vi vay theo s6 lugng ngudi quen, ta chi c6 thé phan n ngusi ra thanh
n — 1 nhém. Vay theo nguyén ly Dirichlet ton tai mot nhém c6 it nhét
2 ngudi, titc 14 luon tim duge it nhat 2 ngudi c6 s6 ngudi quen 1a nhu
nhau. |

1vliuyen@hcmus.edu.vn Chuong 1. 106 hgp co ban



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

2.2. T6 hop

Q@ Hoan vi
@ Chinh hogp

@ T6 hop

T6 hop co ban
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2.2.1. Hoan vi

Dinh nghia. Cho tap hgp A gom n phan tit. M6i cach sap dat co6 thi
tu n phan t cia A dudc goi 1a mot hodn vi ciia n phan ti.

Vi du. Cho A ={1,2,3}. Khi d6 A c6 cac hoan vi sau:

193 7132, B3, 231 312 321

Meénh dé. S6 cdc hodn vi clia n phan ti, ki hiéu P, la
P,=n!l=nx(n-1)xXx(n—-2)x...x1

Quy udc 0! = 1.

Vi du.(ty lam) Cho X = {1,2,3,4,5}. Hbi ¢6 bao nhiéu s6 ty nhien
gom 5 chit s6 khac nhau duge tao tit tap X?
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Vi du. Can sip xép 5 sinh vien A, B, C, D, E thanh mot day hang doc

a) Hoéi c6 bao nhiéu cach sap xép.

b) Hdi c6 bao nhiéu céch siap xép sao cho hai sinh vien A va B luon
ding 6 dau hang?

Giai. a) Dé xép 5 sinh vién theo mot day hang doc ta chi can xép 5
sinh vién dé theo tha ty. Vay c6 Ps = 5! = 120 cach.

b) Do 2 ban A, B diing dau hang nén c¢6 2! cach xép 2 ban A va B. Vi
con 3 sinh vién nén ta c6 3! cach xép vao 3 vi tri con lai. Vay theo
nguyeén 1y nhan ta c6: 2! x 3! =2 x 6 = 12 cach.

Vi du. T 6 chit s6 1,2,3,4,5,6 ta c6 thé lap dude bao nhieu sb tu
nhién gom 6 chit s6 khac nhau, trong d6 c6 bao nhiéu s 16? bao nhiéu
s6 khong chia hét cho 57?

Giai. Dé c6 mot s6 tu nhien c6 6 chit s6 khac nhau ta sdp xép 6 chit s6
da cho theo thit tu. Do d6 ta c6 Ps = 6! = 720 s6.
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Goi z = abedef 14 s6 ¢6 6 chit sd6 khac nhau.

@ Néu z 1a s6 1é thi f € {1,3,5} nén f ¢6 3 cach chon. Nam chit s6
abede 13 hoan vi ctia 5 chit s6 con lai (vi da loai di s6 f), nén c¢6 5!
cach chon. Vay theo nguyén ly nhan ta c6 3 x 5! = 360 sb 1é.

e Tuong ty nhu 1y luan trén, ta c6 5! s6 chia hét cho 5. Nhu vay s
khong chia hét cho 5 1a 6! — 5! = 600.

Vi du.(ty lam) Can sdp xép 3 sinh vién nit va 5 sinh vién nam thanh

mot hang doc.

a) Hoéi ¢6 bao nhiéu cach sap xép néu 3 sinh vién nit luon ding lien
nhau?

b) Hoi ¢6 bao nhiéu cach sip xép néu sinh vien diing dau hang 1a sinh
vién nit v sinh vién cudi hang 1a sinh vién nam?

DPap an. a) 5! x 6 x 3! = 4320 cach b) 3 x 5 x 6! = 10800 cach
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Vi du.(ty lam) C6 3 luat su, 4 bac si va 5 ky su xép thanh mot hang
doc sao cho cac dong nghiép phai ditng canh nhau. Héi ¢6 tat ci bao
nhiéu cach xép? Néu yéu cau thém cac luat su khong ding & dau hang
thi c6 tat ca bao nhiéu cach xép?

Pap an. 3! x 3! x 4! x 5! 2 x 2! x 3! x 4! x 5!

Vi du.(ty lam) C6 bao nhiéu cach sdp xép 5 béc si, 4 k¥ su, 3 luat su
vao mot ban dai ¢6 12 chd ngdi (duge danh s6 tit 1 dén 12) trong céc
truong hgp sau:
a) khong c6 diéu kién gi them?
b) cac dong nghiép ngodi canh nhau?
¢) céac béac si ngoi canh nhau 6 mot dau ban, con cac ky su, luat su
ngodi xen ké ¢ dau ban con lai?

Pap an. a) 12! b) 3! x 5! x 4! x 3! c) 2 x5l x4l x 3!
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2.2.2. Chinh hop

Dinh nghia. Cho A 1 tap hop gom n phan ti. Mai bo sap thi tu
gdm k phan t cia tap hop A dudc goi 1a mot chinh hop chéap k cia
n phan ti.

v

Vi du. Cho X = {a,b,c}. Khi d6 X c6 cac chinh hgp chap 2 cua 3 la:

ab, ba, ac, ca, bc, cb

Ménh dé. S6 cdc chinh hgp chap k cia n, ki hieu A% la

n!

" (n—k)!

A =nx(n—1)x---x(n—k+1)=

Vi du. C6 bao nhiéu s6 ty nhién gom 3 chit s6 khac nhau dudc tao
thanh tir 1,2, 3,4, 5, 6.

Dap an. A} sb.
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Vi du.(ty lam) Mot 16p ¢6 15 sinh vién nam va 20 sinh vién nit. Trong
budi tap trung l6p dau nam, gido vien chon 3 sinh vién lam ban can sy
16p gdm: 1 16p trudng, 1 16p pho va 1 thia quy.

a) Hoéi ¢6 bao nhiéu cach chon?

b) Hoéi ¢6 bao nhiéu cach chon néu 16p trudng la nam.

c¢) Héi ¢6 bao nhiéu céch chon néu trong 3 ban duge chon phai c6 it
nhat 1 ni.

Dap an. a) A3;
b) 15 x A3,
9) A§5 T A:f5
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2.2.3. T6 hop

Dinh nghia. Cho tap hgp A gom n phan ti. Mdi tap con gom k phan
t chia A duge goi 1a mot t6 hop chdp k cia n phan ti.

Vi du. Cho X = {1,2,3,4}. T6 hgp chap 3 clia 4 phan ti ciia X 1a

{1,2,3},{1,2,4},{1,3,4},{2, 3,4}

Dinh nghia. S6 to hgp chap k clia n phan ti&, duge ki hiéu (k) hay
Cﬁ, 1a Ak n!

k _
Cn K k!(n —k)!

v

Vi du. Mot 16p ¢6 30 sinh viéen. Hoi ¢6 bao nhiéu cach chon 10 ban? J

Dap an. Ci0 cach.
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Vi du.(ty lam) Mot 16p ¢6 40 sinh vien gom 25 nam va 15 nit. Ta can
chon ra 6 sinh vién tham gia hoi nghi ctia trusng. Héi c6 bao nhiéu
cach chon néu:

a) Khong phan biét nam ni?

b) C6 4 nam va 2 ni?

¢) C6 it nhat 1a 4 sinh vien nam?

Dap an. a) CY, b) Cgs x C%
c) Cg5 x Cf5 + C35 x Cf5 + O3 x CYs
Vi du.(ty lam) Cho S = {1,2,...,9,10}.
a) Co6 bao nhiéu tap hgp con?

b) C6 bao nhiéu tap hgp con ma méi tap c6 dung 5 phan ti?
c¢) Co6 bao nhiéu tap hop con ma méi tap c¢6 khong qué 4 phan ti?

Dap an. a) 20 b) Cy c) Cfy + Cly + Ciy + Ci + Ciy
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3.3. T6 hop liap

@ Hoan vi lap
@ Chinh hogp lap
@ T56 hop lap

@ Khai trién lity thira cta da thiic
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3.3.1. Hoan vi lap

Vi du. C6 bao nhiéu chudi ki ti khac nhau bang cach sip xép cac chit
cai cua tt AAABB?

Dap an. 10

Vi du. C6 thé nhan dudc bao nhiéu chudi ki tu khac nhau bing cach
sap xép lai cac chit cai ciia tit SUCCESS?

Giai. Chudi SUCCESS chita 3 chit S, 2 chit C, 1 chit U va 1 chit E. Dé
tao ra mot chudi ky tu tit cic ky tu nay, ta thay

- 06 C3 cach chon 3 vi trf cho 3 chit S, con lai 4 vi trf trong.

- C6 C2? céach chon 2 vi trf cho 2 chit C, con lai 2 vi tri trong.

- Co 021 cach chon vi tri cho chit U. Va cudi ciing ¢6 Cll cach chon vi
tri chit E.

Theo nguyén ly nhan, s6 chudi ky tu khac nhau 1a:

lVLuye n@hcmus . edu.vn Chuong 1. ln hop co ban Thang 9 - 2017



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

7! 4! 2! 1!
X X X
4! x 31 2l x 2 1l x 1! 1! x 0!

7!
3! x 2l x 1! x 1!

C3xC2xCy xCf=

Dinh nghia. Cho n déi tugng trong dé c6 n; doi tugng loai
(1 < i < k) giong het nhau, nghia 1a

ny+ng+---+ng=n.

M&bi cach sap xép c6 thit ty n doéi tugng da cho goi 1a mot hodn vi
lap cta n.

Dinh 1y. S6 hodn vi ldp ciia n trong truong hop trén la

n!

n1!><n2!><---><nk!

1lviuyen@hcmus.edu.vn
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Chiing minh. Dé xac dinh s6 hoan vi trudc tién ching ta nhan théy

@ C6 CM" céch chon vi tri cho ny phan tit loai 1, con lai n —ny vi tri
trong.

e Sau dé co6 C%,,

n —ny — ng vi tri tréng.

cach chon vi tri cho ny phan ti loai 2, con lai

e Tiép tuc chon vi tri cac phan t loai 3, loai 4,. .., loai k — 1.
e Cudicingco Cp*,, ., cach chon vi trf cho ng phan ti loai k.

Theo nguyeén 1y nhan tat s6 cdc hoan vi la:

n!

CM x (O™  x...x (O™ | = :
o n—ny n—ni M1 gl xng! XL X ng!

Vi du. C6 bao nhiéu chudi ki tir khac nhau bang cach sip xép cac chit
cai ctuia ttt ATAHATAT?

T6 hop co ban Thang 9 - 2017
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Giai. Trong tit ATAHATAT c6 4 chit A, 3 chit T va 1 chit H. Do d6 s6

chudi c6 duoce 1a
8l

=9
4! x 3! x 1! 80

Vi du.(ty lam) T cac chit s6 1, 2, 3 1ap duge bao nhiéu s6 ty nhién c6
dang 5 chit s6 1, 2 chit s6 2 va 3 chit s6 3.

Huéng dan. S6 tu nhién d6 c6 10 chit s6, trong d6 c¢6 ding 5 chit s6 1,
2 chit s6 2 va 3 chit s6 3. Do do6 ta sé lap dugc

10!

Bx 23 2020so
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3.3.2. Chinh hgp lap

Vi du. T bang chit cai tiéng Anh, c6 thé lip dugc bao nhieu chudi
chtt cai ¢6 do dai 57

Dap an. 26°

Dinh nghia. Cho A 13 tap hdp gom n phan tt. Chinh hop ldp chap
k ctia n phan t 14 mot bo sip thi tu k& phan ti ciia A, cidc phan ti ¢6
thé lap lai.

Dinh 1y. S6 chinh hop lap chip k cia n phan tié la nF. J

Ching minh. Gia st A = {ay,as,...,a,}. M6i chinh hgp lip chap k

clia n 14 bo thit ty gom k phan t x1 22 ... 2. Ta c6, mdi x; c6 n cach

chon. Ap dung nguyen ly nhan, ta c6 s6 chinh hop lap chap k cia n 1a
k

nv. [ |
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3.3.3. To hop lap

Vi du. C6 3 loai nén A, B va C, An mua 2 cai nén. Héi An c6 bao
nhiéu cach chon?

Pap an. An c¢6 6 cach chon 14 AA, AB, AC, BB, BC, CC.

Dinh nghia. M6i céch chon ra k vat tit n loai vat khac nhau (trong dé
mbi loai vat ¢6 thé duge chon lai nhiéu lan) dugc goi la t6 hop lap
chap k ctia n. S6 t6 hop lip chap k ctia n duge ky hieu la Kffj

Dinh 1y. S6 cdc té hop lip chap k cian loa Kk = Cﬁ-q—k—l' J

Chitng minh. Mbi t6 hgp lip chap k tit tap n phan tit ¢6 thé biéu
dién bing mot day n — 1 thanh ding “|” va k ngoi sao “* 7. Ta dung
n — 1 thanh ding dé phan cach céc ngan.

2
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Ngan thit ¢ chita thém mot ngoi sao khi mot phan ti loai ¢ xuat hien
trong t6 hop. Ching han, mot t& hop lap chap 6 ctia 4 phan tit duge
biéu thi béi

Khi dé t6 hop chita ding 2 phan ti loai mot, 1 phan ti loai hai, khong
c6 phan tit loai ba va 3 phan tit loai bon.

Mbi day n — 1 thanh va k ngdi sao tng véi chudi ¢6 do dai
n+k —1. Do do6 s6 cac tao day n — 1 thanh ding va k ngoi sao chinh
la s6 t6 hgp chap k tit tap n + k — 1 phan ti. [ |

Heé qua. S6 nghiém nguyén khong am (x1, 9, ..., 1) (z; € Z,x; > 0)

cua phuong trinh
T1+29+...+x, =k

N k _ ok
b Kk=cCk,, ..

Vi du. Tim s6 nghiém nguyén khong am ctia phuong trinh

T, + x9 + x3 = 10.
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Giai. S6 nghiém nguyén khong am ciia phuong trinh la: K%O =CN.

Vi du. Tim s6 nghiém nguyén ciia phuong trinh
T, + x9 + 3 + x4 = 20 (*)

thoa diéu kien 1 > 4;29 > 2,23 > 524 > —2

Giai. Ta viét dieu kién da cho thanh
1 > 429 > 3j03 > 6204 > —2.

Dat
=21 —4y2 =22 —3; y3 = w3 — 6; ya = x4 + 2.

Khi d6 y; > 0 v6i moi 1 < ¢ < 4. Phuong trinh (x) tré thanh
yi+yetyztya=9 (%)

Ta ¢6 s6 nghiém ctia phuong trinh (x) bang s6 nghiém ctia phuong
trinh (*x). Do d6 s6 nghiém ctia phuong trinh () 1a K = CY,.
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Vi du. Tim s6 nghiém nguyén khong am ctia phuong trinh
x1 + x9 + 23 + x4 = 20

thoa diéu kien xq < 3;x9 > 2523 > 4. (%)

Giai. Ta viét diéu kién da cho thanh
0<x1 <3520 > 2;23 > 5524 > 0.
Xét cac dieu kien sau:

0wy >0;m2>2;03>5,24>0 (k)

e >3;x0>2;,23>5,14>0 (k% %)

Goi p, g, 1an lugt 1 cac s6 nghiém nguyén khong am ctia phuong trinh
thoa cac dieu kien (x), (*), (x * x). Ta co p = q — 7.
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Truée hét ta tim ¢. Dat
Y1 =T153Y2 = T2 — 2;Y3 =23 — OYs = T4
Phuong trinh (1) tré thanh
yitytystya=13 (2

S6 nghiém nguyén khong am ctia phuong trinh (1) thoa diéu kien (**)
bang s6 nghiém nguyén khong am ctia phuong trinh (2)

S6 nghiem d6 1a K}? = C{3. Vay ¢ = CJ3.
Ly luan tuong tu ta c6 r = K = C}y. Nhu vay
p=q—1r=Cilg —CJy =560 — 220 = 340.

Vay s6 nghiém nguyén khong am ctia phuong trinh (1) théa diéu kién
(%) 1a 340,

Hé qua. S6 cdch chia k vat giong nhau vao n hop phan biét ciing
chinh bing so to hop lap chap k cia n.
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Vi du.(ty lam) Tim s6 cach chia 15 vien bi giéng nhau cho 4 dia tré. J

Dap an. K}° = C.
Vi du. Tim s6 nghiém nguyén khong am ctia bat phuong trinh sau:

r1 + xo + a3 < 11.

Giai. Dat x4 = 11 — (1 + 22 + x3). Khi d6 z4 > 0 vA bat phuong trinh
da cho tuong duong v6i phuong trinh

T+ To+x3+24 =11
v6i w1, 9, 3, T4 12 cic s6 nguyén khong am. Do d6 s6 nghiém ciia bat
phuong trinh la: Kj! = Ci} = 364.
Vi du.(ty lam) Tim s6 nghiém nguyén ctia bat phuong trinh

biét x > 1,y > 2,z > 3.
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Vi du.(ty lam) Tim s6 nghiém nguyén ctia bat phuong trinh
x+y+ 2z <15 thoa dieu kien 2 < x < 6,y > 2,2 > 3.

Vi du.(ty lam) Tim s6 nghiém nguyén ctia phuong trinh
x+y+z+t=16thoa dieu kien 2 < x <5,y > 1,2 > 2,t > 3.

Vi du.(ty lam) C6 bao nhiéu cach chia 18 vién bi gidéng nhau cho 4
da tré sao cho méi dita tré déu cé bi va dia 16n nhat duge it nhat 6
vién bi.
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3.3.4. Khai trién lay thita cia da thidc

Dinh 1ly. Cho z, y la bién va n la s6 tw nhién. Khi dé

n

(+y)" =Y Cha"Fy*
k=0

=" + Caz" Ly + - + Oty + Oy

Chimng minh. Ta c¢6

(z4+y)"=(x+y)(z+y)...(x+vy).

Céac s6 hang trong khai trién ciia (z + y)" sé c6 dang " *y* véi
k=0,1,...,n. Dénhan dudc s6 hang x”_kyk ta chon z tit n — k tong
(x +y) va c6 C?* cach chon nhu vay, khi d6 y dugc chon tit k tng
con lai (chi ¢6 mot cach duy nhét). D6 d6 he s6 ciia 2" *yk 1a Cn=F m
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Hé qua. Lan liot chox =y =1 vax =1,y = —1 vao khai trién trén
ta co

(i) Ck=C0+CL+C2+...+Cn=2"

k=0
n
() > (-1FCk =C0-CLl+C2+...+(-1)"Cr =0
k=0
Vi du. Khai trién (z + y)* |
4
Giai. (z+y)* = Z Crat=hyk
k=0
= Ot + Clady + Ciay? + Chay® + Ciyt.
= ot 423y + 62%y° + day® + ot
Vi du.(ty lam) Khai trién (22 — 3y)° J
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Vi du. Tim he s6 ciia 2'2y'3 trong khai trién (2z — 3y)?°?

Giai. Dya vao Dinh 1y, ta ¢6

25 25

20+ (=3y) | =3 Ch o) (-3y)".
k=0

Do d6 heé sb ctia z'2y'3 c6 duge khi k& = 13. Suy ra hé s6 can tim la:

C132'12(-3)13 = —33959763545702400.

Dinh 1y. Cho x1,22,...,2y, ld cdc bién va n la s6 nguyén duong. Khi
do
n!
n kl k2 km
(x1+ 224 -+ Tpy) E —kllkzl...k [T T Ty

k1+kot-Akm=n

Chu’ng minh. Tuong tu nhu chu’ng minh cong thitc hoan vi lap.
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Vi du. Tim he s6 ciia 23y®2 trong khai trién (z + 2y — 3z + t)°

)

Giai. Ap dung Dinh ly trén, ta c6 s6 hang chita 23y°z 1
9!

3!51110!

Vay heé s6 ctia 23y°z 1a —48384.

23(2y)°(—32)10 = —48384 23y 2.

Vi du.(tu lam) Cho khai trién cta (—z + y? — 2z + t)10
a) Tim he s6 ciia 2°y5t.

b) C6 bao nhiéu s6 hang khac nhau trong phép khai trién trén?

Huéng dan. b) Méi s6 hang c6 dang Mx?(y?)?2°t?. Suy ra cac sb
hang khac nhau ctia khai trién 1a sé nghiém ciia phuong trinh

a+b+c+d=10,
véi a, b, ¢, d 1a cac sd6 nguyén khong am.

Dap an. K}° = C}{.
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