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Hodn vi, Chinh hop, To hop

Gidi thiéu

m M6t hodn vi (permutation) cla mot tap S gdm cac phan tir [ e rmengereesen
phan biét 12 mét day sap thu tu (ordered sequence) chira Hoang Anh Buc
mai phan t trong S chinh xac mot lan

m Tap S = {1, 2,3} co tat ca sau hoan vi: (1,2, 3), (1, 3, 2),
(2,1,3), (2,3,1), (3,1,2), (3,2,1)

m MOt chinh hgp chap r (r-permutation) cia moét tap S la
mot day sap thu ty » phan t( phan biét cla S, trong dé r 1a
mot s6 nguyen thbGaman 0 <r < |S]

m Tap S c6 tat cd sau chinh hop chap 2: (1,2), (2,1), (1, 3),
(3,1), (2,3), (3, 2)

m Ky hiéu P(n,r) la so chinh hop chap r cua (mét tap) n

phéan tu

Gidi thiéu

A Dinh ly 1

V@i moi s6 nguyén n > 1 va moi s6 nguyén r théa man
0<r<n
n!

(n—r)!

P(n,r) =

34




Hodn vi, Chinh hop, To hop

Gidi thiéu

Céac phuong phap dém
Il

Hoang Anh Burc

Ching minh Binh ly 1.
D& xay dung mét chinh hop chap r clia mét tap S gom n phan
tr, ta thuc hién mot day » budc chon cac phan ti phan biét
trong S dé xép vao r vi tri:
m Chon phan t& xép vao vi tri thi 1: ¢é n cach chon
m Vi vj tri th& nhat da dudc xac dinh, chon phan ti xép vao
vi tri thi 2: ¢ n — 1 cach chon
m Vi hai vi tri dau da dugc xac dinh, chon phan t& xép vao
vi tri thu 3: c6 n — 2 cach chon
..
m V&ir — 1 vi tri dau da dugc xac dinh, chon phan t&f xép vao
vi tri tht »: cd n — r + 1 cach chon
Theo quy tac nhan, cé tat ca

n-(n—1)-n—-2)-...-(n—r+1) =

Gidi thiéu

n!

' chinh hgp chép r

(n—r)!
cua mot tap n phan tu. O



Hodn vi, Chinh hop, To hop

Gidi thiéu

Céac phuong phap dém

Vidu 1 :

: Hoang Anh Burc
C6 bao nhiéu hoan vi cua cac chir cai ABCDEFGH c6 chia
chubi ky tu lién tiép ABC?

m S0 hodn vi c6 chira chubi ky tw ABC bang véi s6 hoan vi
cua tdp gom sau phan tit: ABC, D, E, F, G, H

m Do do, dap anla 6! = 720

Gidi thiéu

Vidu?2
Gid st ban can dén 8 dia diém khac nhau trong mét thanh pho
nao d6. Ban bat budc phai xuat phat tir mét dia diém dinh san,
nhung co thé chon lan lugt cac dia diém con lai theo thu ty bat
ky. Co bao nhiéu thu tu ban cd thé chon dé dén cac dia diém
nay?

m Dia diém dau tién la c6 dinh, con 7 dia diém con lai cd thé

dugc sap thu tu tuy y
m Do do, dap anla 7! = 5040
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Hodn vi, Chinh hop, To hop

Gidi thiéu

Céac phuong phap dém

Vidu3 )

Hoang Anh Burc
Co bao nhiéu cach khac nhau de sap xep 4 NQUOi ngm quanh mot g
ban tron? Blet rang hai cach sap xep |a giong nhau néu moi ngu’dl
c6 nguai ngm bén trai glong nhau va ngudi ngdi bén phai gidng clarmes
nhau trong ca hai cach sap Xép.

m Giasuta muon sap Xep n;, na, n3,nq quanh ban tron
m DéE NQUOi ngdi bén trai ludn gidng nhau va nguoi ngdi bén phal
ludn giong nhau trong ca hai cach sap xép, cach duy nhat dé
thu duogc mét cach sap xep tir mot cach khac giéng nd 1a xoay
ban theo chleu Kim ddng hd hodc ngugc chiéu kim dong hd.
m Do d0, dé sap xép ni, na, ns, ny quanh ban tron:
m Co dinh vi tri clia n,: ¢6 1 cach (Chon ny & bat ky vi tri nao déu
giong nhau, do néu c6 mét cach sap xep giong cach ban su
dung nhung vi tri cla nq khong giébng, ta co thé xoay ban dé vi

tri cua n1 gidbng nhau trong ca hai cach sap xep)
m Sap xép ns, ns, na VA0 CAC Vi tri con lai: c6 3! = 6 cach

mTomlai,dagpanlal-3'=6
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Hodn vi, Chinh hop, To hop

Gidi thiéu

Céac phuong phap dém
Il

m Mot t6 hop chdp r (r-combination) cia mét tap hap S la Hoang Anh Bife
mot day khéng sap thi tv » phan ti phan biét cla S, trong
d6 r 12 mét s6 nguyén thdéa man 0 < r < |S|. NGi cach Gt e
khac, mét t6 hop chap r cla S cling 14 mét tap con r phan
tUr cua S

m Tap S = {1,2,3} cé ba té hgp chap 2: {1,2}, {2, 3}, {1, 3}
m Ky hiéu C(n,r) hodc (*) (doc la “n chon r”) 1a s0 t6 hop
chap r cla (mot tap) n phan tl

A Dinh Iy 2

Vi moi s6 nguyén n > 1 va moi sé nguyén r théa man
0<r<n
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Hodn vi, Chinh hop, To hop

Gidi thiéu

Céac phuong phap dém
Il

Chitng minh Binh ly 2.
PE xay dung mot td hap chap r clia mot tap S gdm n phan ti:
m Dau tién, ta gia thiét rang thu tu cac phan t 1a quan trong,
va xay dung moét chinh hop chép r cuia S: ¢é P(n,r) cach
m Theo dinh nghia, trong mai t6 hop chap r cla S, thir tu
gita cac phan tu la khong quan trong. Noi cach khac, moi
t6 hop chép r cla S tng v6i chinh xac P(r,r) = r! chinh
hop chép r ¢6 chira cung céc phan ti va chi khac nhau
bdi th( tu sap xép cac phan tl
m Theo quy tac chia, s6 t6 hop chap r cla S la

Gidi thiéu
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Hodn vi, Chinh hop, To hop

Gidi thiéu

Vll du 4 Céc phu’dnlglg phap dém
Cd bao nhiéu cach chon ra 7 quan bai khac nhau tu mét b bai Hoang Anh Bic
52 quan?
m Th{ tu lua chon cac quan bai 1a khéng quan trong (2) cioiiew
. as s 52!
m Dodo,dapanla C(52,7) = SRl 133 784 560
Vidu5

Co bao nhiéu cach chon ra 3 ban nam va 3 ban nu trong mot
nhom gdm 10 ban nam va 7 ban nu dé dai dién tham gia mot
budi hop mat?
m DAu tién ta chon 3 ban nam tir nhdm 10 ban nam, sau dé
chon 3 ban nu tv nhom 7 ban nu
m Co C(10,3) cach chon ra 3 ban nam, va C(7,3) cach chon
ra 3 ban nu
m Ap dung quy tac nhan, cé tong cong
C(10,3) - C(7,3) = 120 - 35 = 4200 cach
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Hodn vi, Chinh hop, To hop

Mbt sé dang thirc t6 hop

A Pinh Iy 3

VGi cdc sb nguyén n,r thda man0 < r < n, ta cd

C(n,r) =C(n,n—r)

Chung minh.
Ta chiing minh hai vé clia dang thitc c6 thé thu dudgc bang
cach dem cung mét doi tvgng thdng qua cac phuong phap
khac nhau. Phuong phap chirng minh nay goi la phuong phap
dém bang hai cach (double counting proof)
m C(n,r) 12 s6 tap con r phan t& clia mot tap n phan t&r
m M@i tap con r phan tl ciing cé thé dugc mé ta bang cach
chi ra tAp n — r phan ti khong thudc tap con dé. Do do, so
tdp con r phant la C(n,n —r)
Bai tap 1 =
Chtfng minh Dinh ly 3 bang céng thic da biét.
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Céac phuong phap dém
Il

Hoang Anh Burc

Mét sé dang thirc t6 hap



Hodn vi, Chinh hop, To hop

Mbt sé dang thirc t6 hop

Vll du 6 Cac phuanﬁ phap dém
Gia st n, k > 2. Cé bao nhiéu céach chon k£ sO nguyén tu tap Hoang Anh Butc
{1,2,...,n} sao cho 1 va 2 khéng dong thoi dugc chon?
m Cach 1:
@ M6t sb dang thirc t6 hop

m C6 C(n, k) tap con k phan tf va khéng cé han ché g
m CoC(n—2,k—2)tap con k phan tlr co chira dong thai ca 1
va 2
m Codinh 1va 2, chon k — 2 phan ti con lai tU tap {3,...,n}
m DododapanlaC(n,k) —C(n—2,k—2)
m Cach 2:

m C6C(n—2,k—1)tap con k phan t chita 1 nhung khéng
chua 2

m CoOdinh 1, chon k — 1 phan t&r con lai ti tap {3,...,n}
m Tuong tu, c6 C(n — 2,k — 1) tAp con k phan t& chira 2
nhung khéng chua 1
m C6 C(n —2,k) tap con k phan t& khéng chira ca 1 va 2
m Chon k phan tir tir tap {3,...,n}
m Dododapanla2C(n—2,k—1)+C(n—2,k)
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Hodn vi, Chinh hop, To hop

Mbt sé dang thirc t6 hop

Céac phuong phap dém
Il

Dinh ly 4 Hoang Anh Bife
{Gié stn>k>1.TacoC(n,k)=C(n—1,k)+C(n—1,k—1)
Chung minh. ot sb ding e 1
O {C’(n, k)14 3}6 cach chon k phan t{ tU tap n phan tl
1,2,...,n

m D& chon k phan tl tir {1,2,...,n}, ta cling c6 thé:
m Chon 1, va chon k — 1 phan t{ con lai tr tap {2,...,n}: cd
C(n—1,k—1)cachchon
m Khong chon 1, va chon k phan t tir tap {2,...,n}:¢co
C'(n — 1, k) cach chon
Do do, theo quy tac céng, c6 C'(n —1,k) + C(n— 1,k — 1)
tAp con k phan t& cla tap » phan t&

mDodo,C(n,k)=C(n—1,k)+C(n—1,k—1)
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Hodn vi, Chinh hop, To hop

Mbt sé dang thirc t6 hop

Céac phuong phap dém
Il

Hoang Anh Burc

Bé.i tép 2 Mét sé dang thirc t6 hap
Chifng minh Dinh ly 4 bang céng thitc da biét

Bai tap 3
S dung Pinh ly 4, chitrng minh dang thic thu duoc tir Vi du 6
sau

Cn,k)—C(n—2,k—2)=2C(n—2,k—1)+C(n—2,k)
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Tam giac Pascal va bBinh ly nhi thic

Tam giac Pascal

Bat dau vdi n = 0, hang thi n ¢é n + 1 phan t&: C(n,0),
C(n,1),...,C(n,n)

H=1 =4 O=6 @=1 (=1

Hinh: Tam giac Pascal

Pinh Iy 3 va 4 c6 thé dugc minh hoa bang tam giac Pascal

34

Céac phuong phap dém
Il

Hoang Anh Burc

Tam giac Pascal



Tam giac Pascal va bBinh ly nhi thic

Tam giac Pascal

M6t tinh chat khac cla tam giac Pascal 1a G phuong phép dém

~ 'Blnh Iy 5 Hoang Anh Buc

Vi moin > 0, téng cdc phan tu & hang thi n 13

Z C(n,k)=2" y
k:O @ Tam giac Pascal
Chung minh.
m C(n, k) laso cach chon tap con k phan ti tlr mét tap n
phan tlr

m Do do, >°1_, C(n, k) la sb tap con clia mot tap n phan tlr
m Nhu ta da dé cap trong phan quy tac nhan, s6 tap con clia
mot tap n phan t 1a 27
Bai tap 4 O
Ching minh Dinh ly 5 bang phuong phap quy nap. (Go'i y: St
dung Dinh ly 4)
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Tam giac Pascal va bBinh ly nhi thic
Dinh Iy nhi thitc

Céac phuong phap dém
Il

Hoang Anh Burc

Bai toan: Khai trién (z + y)"

Vidu7
(z+y)" =1
(+y)=1l-z+1-y
(x+y)2=1-2"+2 zy+1-y°
(z+y)?=1-2°+3 -2y +3-2y*+1-9°
(x+y)*=1-2*+4- 2%y +6- -2y +4-zy> + 19

Nhan xét: Cac hé s6 khi khai trién (z + y)™ (0 < n < 4) giéng
vOi cac hang tuong Ung trong tam giac Pascal
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Tam giac Pascal va bBinh ly nhi thic
Dinh Iy nhi thitc

Céc phuong phap dém

A Dinh ly 6: Binh ly nhi thirc i

Hoang Anh Burc
n - n n—k_k
(z +y) ZEﬁ(k)w y

k=0

Chung minh.

m Dé nhan dugc mot sb hang =™ *y* trong khai trién cla )
(x+y)" =(x+y)(z+y)...(x+y), tacan chon chinh xac
n—k s6 xvaksoytunthuasod (x+ y). (VG mbi thua so,
chon chinh xac moét phan tir: hoac x hoac v)

m C6 C(n,n — k) cach chon chinh xac n — k s6 x, va ting véi
moi cach trong s6 C'(n, n — k) cach nay, co chinh xac mot
cach chon k s6 y tu cac thua sé (x + y) con lai chua dugc
chon

m Do dd, hé s6 cla z"*y¥ 1a C(n,n — k) = C(n, k)

Baitap 5 u
Ching minh Binh ly 5 bang cdch st dung Pinh ly 6 as

Dinh Iy nhj thirc



Tam giac Pascal va bBinh ly nhi thic
Dinh Iy nhi thitc

Céac phuong phap dém

Vidu 8 “

. L Hoang Anh B¢
Khai trién (z + 2)4

(x+2)* =C(4,0)-2* + C(4,2)2° - 2+ C(4,3) - 2* - 2°
+C0(4,1) - x-2° +C(4,4) - y*
= 2* + 827 4 242° + 322 + 16

Vidu9
Tinh (1.02)7 1am tron dén chit s6 thap phan thi 4

(140.02)" =17+ C(7,1)1°(0.02) + C(7,2)1°(0.0004)
+ C(7,3)1*(0.000008) + ...

=1+ 1.14 + 0.0084 + 0.00028 +- . ..
~ 1.14868 ~ 1.1487

Chu y: D€ lam tron dén chit s6 thap phan thir 4, ta can tinh
toan dén chu s6 thap phan thu 5 y



Tam giac Pascal va bBinh ly nhi thic
Dinh Iy nhi thitc

Céc phuong phap dém
Il

Hoang Anh Burc

Bai tap 6
Ching minh rang véi moin > 0

i n n Pinh Iy nhi thitc

(a) bang cdch dp dung Pinh ly nhi thic (Binh ly 6)

(b) (x) bang phuong phap dém hai lan (Goii y: C6 bao nhiéu
cach xay dung mét chudin Ky tu chi s dung cdc ky tu
A, B, C thoa man diéu kién co chinh xdcn — k ky tuv A?)
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Tam giac Pascal va binh ly nhi thuc

guyén ly bu trir tong quat

N

f

Céc phuong phap dém
Il

Hoang Anh Burc

Dinh ly 7: Nguyén ly bu tri tong quat

VOi cac tap hau han A4, A, ... A, Gidi thieu

GENEDS ( > (=D ) Al
k=1

> Tam giac Pascal
k=1 {I|Ig{1,...,n}/\|l|:k‘} icl Dinh Iy nhi thiic

Nguyén ly bu trr téng quat

Hn=2
A1 U As| = |Aq| + |Az| — |A1 N Ay

HEn=3

(A1 U Ay U Az| = |Aq| + |As] + |As|
— |A1 N As| — [A3 N As| — |A1 N Ag]
-+ ‘Al ﬂAQ ﬂAg’
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Tam giac Pascal va binh ly nhi thic
Nguyén ly bu trr téng quat

ChL’J’ng minh. CaicphuornlgI ohap dém
J A =>_ ( > (=" () A )
k=1

Hoang Anh Burc
k=1 “N{I|IC{1,...n}A|I|=k} icl
m Cho a € |J]_, Ay va gia thiét rang a xuat hién trong chinh
XéCm’[ép Aal,Aa2,...,Aam, voi 1 < A1, A2, ..oy Ay <N (20)
m o dugc dém mot 1an G veé trai
m C6 bao nhiéu 1an a dugc dém & vé phai?
m ¢ xuat hién trong m tap Aa,, Aa., ..., A,
m q xuat hién trong C(m,2) tap A, N A, VOl <i<j<m
® a xuat hién trong C(m, 3) tap Aa, N Aa,; N Aq, VOI
1<i<j<k<m
O

Do d6, G vé phai, a dugc dem >  (—1)*~1C(m, k) lan

Nguyén ly bu trir tdng quat
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Tam giac Pascal va binh ly nhi thic
Nguyén ly bu trr téng quat

Ching minh (tiép). e phucng o g

Hoang Anh Burc

m Dé chiing minh vé tréi bang vé phai, ta can chi ra a cling
duoc dem mot lan & vé phai, nghia la

m

Y (1) C(m, k) =1
k=1
m Theo Dinhly 6, ta cé

O — ( L 1 _I_ 1 ) m Nguyén ly bl trir t6ng quat

k=1 3



Tam giac Pascal va binh ly nhi thic
Nguyén ly bu trr téng quat

Bai tap 7
(a) Chung minh rang véi moin > 0

n Iy n B
S ()
(b) Chung minh bang phuong phdp quy nap rang vdi moi m > 0
ik m
D (-1)kt ( ) =1
k=1 k
(Goiy: () = (") + (:2))

Bai tap 8
Cht’ng minh dang thifc Vandermonde (Vandermonde’s Identity) sau

("7)=2 ()6

trong d6 m, n, r 1a cac s6 nguyén khéng 4m va r < min(m, n)

Céac phuong phap dém
Il

Hoang Anh Burc

Gidi thiéu
Mbt sb dang thic t6 hap

Tam giac Pascal
Dinh ly nhi thirc
Nguyén ly bu trir tdng quat

34



Chinh hop va t6 hop suy rong

m MOt chinh hop Iap chdp r (r-permutation with repet/t/on)
cua mot tap S la mot day sap thu tv » phan t& cla S trong
dd cac phan tl cé thé 13p lai

m MGt 16 hop lap chdp r ctia mét tdp S (r-combination with
repetition) clia mét tap S 1a mot day khong sap thu ty r
phan t(r cua S trong dé cac phan tr co thé 1ap lai

Dinh Iy 8
[86 chinh hop Idp chap r cia mét tap n phan t 1a n”

Chung minh.

Cé n lya chon cho vi tri thi nhat, » lva chon cho vi tri th hai,
., v Iga chon cho vi tri th r. Do do co n™ cach xay dung mot

chinh hop lap chap r cia mét tap n phan tu O

Céc phuong phap dém
Il

Hoang Anh Burc

Chinh hop va t6 hop
suy réng

34



Chinh hop va t6 hop suy rong

Dinh Iy 9
[85 t6 hop Idp chdp r cua mét tdp n phan t¢ 1a C(n+r—1,n—1)
Chung minh.

m Mdi t6 hop 13p chap r t tap » phan t& cé thé bi€u dién bang
mot day n — 1 thanh ddng va r ngdi sao
m Ta dung n — 1 thanh dng dé phan cach cac ngan
m Ngan th i chira thém mét ngdi sao méi lan khi phan tl thi ¢
clia tap xuat hién trong t6 hop
m Vidu, mét t6 hop 13p chap 6 cla tap 4 phan ti dugc biéu dién
bai
|a mot t6 hop chiia dung hai phan t& thit nhat, moét phan t& thi
hai, khdng phan t& th( ba, va ba phan t th( tu cla tap 4 phan
tor
m Moi day n — 1 thanh ding va r ngdi sao ttng véi mét chudi nhi
phan do dai n + r — 1 cé chinh xac r sb 1. Do dé, sb cac day
thanh dungvangbéisaolaC(n+r—1,7r)=C(n+r—1,n—1)

[]

Céc phuong phap dém
Il

Hoang Anh Burc

Chinh hop va t6 hop
suy réng

34



Chinh hop va t6 hop suy rong

VII dU 10 Céc phu’dnl? phap dém
C6 bao nhiéu cach dé 6 qua bong vao mét tui, biét rang méi qua Hoang Anh Be
bdng chi cé thé cé mau do (R), xanh 14 cay (G), hodc xanh da trdi
(B)?
® 6 qua bdong ting vdi 6 ngdi sao, va 2 thanh dirng phan cach
thanh ba ngan (ng vdi cac mau do, xanh la cay, xanh da troi
m Luvachon [R, R, G, G, G, Bl Ung vGi day s | * x x | %
m Luachon [R, B, R, R, B, R] Ung vGi day * * %x || xx
m Sb cach dé 6 qua bong vao tiila C(3+6—1,3 — 1) = 28 Chinh hop va 6 hop

Vidu 11

Phuong trinh 1 + 25 + 23 = 11 ¢6 bao nhiéu nghiém nguyén thoa
ménxl >0, o ZO,Vézg ZO?
m M6i nghiém clia phuong trinh (ng véi mot cach dé 11 qua
bdng vao 3 hdp gan nhan xq, z», x3
m Sb nghiém nguyén khong am cla phuong trinh chinh 1 t6
hop l&p chap 11 clatap 3phantl: C(3+11—1,3 —1) =78

34



Chinh hop va t6 hop suy rong

Céac phuong phap dém
Il

Hoang Anh Burc

Vidu 12

Phuong trinh 21 + x5 + 23 = 11 ¢6 bao nhiéu nghiém nguyén
th(?)a man 1> —2,x90 > 1, va T3 > 07?
m Ta xay dung mot phuong trinh méi cé dang tong cla cac
sO nguyén khdong am nhu & vi du trudc v
Chinh hgp va t6 hgp
mTacOozi+2>0vaze—12>0 suy rong
mbatz, =x1+2>0vazb=22—-1>0
m SO nghiém nguyén cla phuong trinh 1 + 22 + z3 = 11 thoa
man z1 > —2, 22 > 1, va z3 > 0 cling 1 s6 nghiém nguyén
khong &m cua phuong trinh ) + 25 + 23 = 11+2 -1 = 12

m S6 nghiém thda man diéu kién 1A C(3+12—1,3 —1) =91

34



Chinh hop va t6 hop suy rong

, Céc phuong phap dém
Vidu 13 i
) . ; . . . Hoang Anh Durc
Phuong trinh 1 + x5 + 23 = 11 ¢6 bao nhiéu nghiém nguyén
thaaménOSZIfl < 2, 29 ZO,ZEgZO?
m Ta dém s nghiém théa man
.x1207x2207x320
.:U123,$220,$320
S6 nghiém théa man 0 < =, < 2, 25 > 0, 23 > 0 sé la hiéu
cua hai so trén Chinh hop va 16 hop

suy rong
m CoC(3+11—1,11) = 78 nghiém nguyén thoa man
r1 > 0,29 >0, 23 > 0. Co C(3+8— 1,8) = 45 nghlém
nguyén thda man z; > 3, 22 > 0, 23 > 0. Do d0, két qua 1a
C(34+11—1,11)—C(3+8—1,8) = 78 — 45 = 33

Baitap 9

Pém sbé nghiém nguyén cta x1 + x4 + x5 = 11 théa man
0<x <2, 25 >0, x5 >0 mdtcdch truc tiép bang cach xét
tung trudng hop x1 =0, 21 =1, vax; = 2

34



Chinh hop va t6 hop suy rong

; E Céc phuong phap dém
~ Dinhly 10 I

Hoang Anh Burc

S6 hodn vi phén biét ca n phan tl trong dé c¢d ny phan tr giong
nhau thugc loai 1, ny phan tu giong nhau thuéc loai 2, ..., va ni, phan
tu giong nhau thudc loai k, la

n!

nilng! ... ng!

Chung minh.

m Néu coi tat ca n phan ti déu khac nhau, c6 n! hoan vi
m VGi mbi hodn vi trong n! hodn vi ndy, cé thé xay dung mot hodn vi Ch?nrt‘nhdp va 16 hop
gidbng né bang mét chubi k budc: S
m Hoan vi ny phan t loai 1: c6 ny! cach
m VGi mbi cach hodn vi cac phan t loai 1, hodn vi n, phan ti loai 2:
co ns! cach
m ..
m V&i méi cach hodan vi cdc phantliloai 1,. ..,k — 1, hodn vi nj phan
t( loai k: o n! cach
Theo quy tAc nhan, mdi hodn vi cé n;!ns! . .. ng! hodn vi gibng né

trong s n! hoan vi
n!

m Theo quy tac chia, s6 hoan vi phan biét &
nilng! ... nyg!



Chinh hop va t6 hop suy rong

Céac phuong phap dém
Il

Hoang Anh Burc

Vidu 14
C6 bao nhiéu chudi ky tu thu dugc bang cach sap xép lai thu
tu cac chu cai trong chudi SUCCESS?

m S0 chudi ky tu chinh Ia s0 hodn vi phan biét clia 7 ky tu,  (onim e vasnos
trongddcé3kytuS,2kytuC, 1 kytuU,valkytuE |
|

31211111

m Do dé két qua 1a = 420

34



Chinh hop va t6 hop suy rong

VI du 15 Cac phuanlglg phap déem
C4 bao nhiéu cach chia 5 quan bai cho méi ngudi trong s6 4 ngudi Hoang Anh Bl
choi tu mét bd bai 52 quan théng thuong?
m Mbi cach chia bai ting véi mdt chubi cac budc
m Chia 5 quan t¥ 52 quan bai cho ngudi choi thit nhat: ¢ C(52, 5)
cach
m VGi mbi bo 5 quan ma ngudi choi thi nhat ¢, chia tiép 5 quan tu 47
quan con lai cho ngudi chai thu hai: cé C(47,2) cach
m VGi mbi cac bd 5 quan ma hai ngudi choi dau tién co, chia tiép 5 , -
A < A \ . N . , , , Chinh hgp va t6 hgp
quan tu 42 quan con lai cho nguoi choi thu ba: c6 C(42,5) cach suy rong
m VGi mbi cac bd 5 quan ma ba ngudi chai dau tién co, chia tiép 5
quéan tu 37 quan con lai cho ngudi chai thu tu: ¢cé C'(37,5) cach
m Theo quy tac nhan, cé tat ca

52!
5!51515132!

C(52,5)C(47,5)C(42,5)C(37,5) =

cach chia bai

34



Chinh hop va t6 hop suy rong

. ’ Céc phuong phap dém
~ D!nh |y 11 I

Hoang Anh Burc

S6 céch chia n vat khdc nhau vao trong k hdp sao cho cé n;
do vat duoc dat vao hop tha' i, voii=1,2,...,k la

n' Mét sb déng thic t6 hop

Gidi thiéu

nilng! ... ng!

Tam giac Pascal
Binh ly nhi thic

VGi cac 36 nguyén n,ni,no,...,ng >0 thoa man Nguyen Iy b trir tdng quat
n =n; +ne + - - - + ng, ta dinh nghia Crinh b va 1 hp

( n ) n!
ny,nog,...,Ng nl'ng'nk'

A Dinh ly 12: Dinh ly da thuc

Voimoin >0vak > 1

n n n
(1 4+ +zp)" = Z (nl nk)aﬁll...ajkk

0<ni,....nx<n
Nyt +ng

34




Mot s6 vi du khac

Céac phuong phap dém
Vidu 16 I
C6 bao nhiéu cach phan phdi 4 nhan vién khac nhau A, B, C, D vao 3 Floang Anh Bie
van phong hoan toan giong hét nhau? (Vi du, xép A, B vao phong thu
nhat va C, D vao phong th hai hoan toan gidng véi viéc xép A, B vao
ph(‘)ng tht hai va C, D vao phong thu ba. Diéu quan trong la A, B
cung phong va C, D cung phong.) Gia sl rang mdbi van phong cé thé
chita dugc bat ky mét s6 luong nhan vién nao
m Ca 4 ngudi chung mot van phong: cé C(4,4) = 1 cach
m Xép 4 ngudi vao bat ky phong nao déu dugc
m ba + mét: cé C(4,3) =4 cach
m Chon 3 ngudi xép vao mot phong, ngudi con lai i dong xép vao
mot trong hai phong con lai, phong nao déu dugc
m hai + hai: c6 C(4,2)/2 = 3 cach
m Chon 2 ngudi dé xép vao mot phong, hai ngudi con lai tu déng vao
mot trong hai phong con lai. M6i cach chon nay c6 mét cach tuong
duong vai no, vi du nhu chon A, B xép vao mét phong tuong duong
vdi chon C, D xép vao mot phong, vi déu cho két qua la
{{4,B},{C, D}}
m hai + mét + mét: cd C'(4,2) cach
m Chon 2 ngudi dé xép vao mét phong, hai ngudi con lai tu dong xép
vao hai phong con lai

Mat sb vi du khac

34



Mot s6 vi du khac

Vidu 17

C4 bao nhiéu cach dé dat 6 quyén sach hoan toan giong nhau
vao 4 hop hoan toan gidng nhau, trong dé mdi hép cé thé chira
nhiéu nhat 6 quyén sach?

m Ta liét ké cac cach sap xép bang céach liét ké s6 sach 16n
nhat trong mét hdp, theo sau bdi cac sd sach nhd hon
trong cac hdp co6 chia it nhat mot quyén sach khac, theo
th( tu gidm dan cla sb sach. Vi du, 4,1,1 mé ta cach xép
sach vao 3 hdp, mot hop cd 4 quyén, hai hop khac mébi hop
c6 1 quyén

m Céc cach sap xép la:

HE BB RN
N o B~ Ut

3,1,1,1
1

Céc phuong phap dém
Il

Hoang Anh Burc

Mat sb vi du khac

34



Mot s6 vi du khac

Céc phuong phap dém
Il

B‘al tép 1 O (*) Hoang Anh i
Alice va Bob chdi trd choi sau: Bob chon 10 sé nguyén bét ky

trong khodng tur 1 dén 40. Alice can tim hai 14p s6 nguyén khdc

nhau trong cdc s6 ma Bob chon, méi tap cd 3 phan t, sao cho

tong cac s6 nguyén trong hai tap la bang nhau. Hay ching

minh rang Alice luén luén thang

Bai tap 11
Co bao nhiéu cach di tu goc (24) Mot 6 vi du khdc
dudi cung bén trai dén goc trén
cung bén phai cua mét Iudi
kich thudc n x n? Gia su' rang
trong moi budc tr mot dinh
sang ,dm/l kl_?&C cua ll{ql’ t}an Hinh: MGt lui 4 x 4 va vi du mot
ch/,co th? di sang ,oAhaI nﬂv_ot  sb duong di

buodc hoac di lén trén mot bu'oc

34
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