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PAISO TO HOP

HOAN VI
1. Giai thua

V6i s6 nguyén duong n, ta dinh nghia n giai thira, ki hiéu n!, 1a tich cdc s6
nguyén lién ti€p tir 1 d€n n.

n!'=123...n-2)(n-1)n.
Vi tién 1di, ngudi ta qui udc :

0l'=1.
Tu dinh nghia, ta c6 :

n!
(n-1)!

nn-1)...(n-r+1)=

<
o

(n—1)In=n!

Vidu: a) 5!=1.23.45=120;
9!
b) 2 =9.8.7.6 =3024;
c) 314=41=1234=24;

(n+2)!

D (n-3)!

=(m+2)(n+ Dn(n-1)(n-2).

2. Hoan vi

Cé6 n vat khdc nhau, sip vao n chd khdc nhau. Mdi cdch sip dudc goila 1 hodn
vi clia n phan ti.

Theo qui tic nhan, chd thit nhat ¢6 n cach sip (do c¢6 n vat), chd thd nhi c6 n
— 1 cdch sip (do con n — 1 vat), chd thit ba ¢c6 n — 2 cdch sdp (do con n — 2 vat),
..., chd tht n ¢6 1 cdch sip (do con 1 vat).

Viy, s& hodn vi clia n phan ti¥, ki hiéu Py, 12 :
P,=n(n-1)(n-2)..x 1=n!

Vi du 1. Tir 3 chit s8 1, 2, 3 c6 thé tao dudc bao nhiéu s& gom 3 chit s6 khic
nhau ?

Giai



Mbi s6 gdbm 3 chit s6 khdc nhau tao ra tir 1, 2, 3 13 mdt hodn vi clia 3 phan tit.
Viy c6 : P;=3!=650.
(cdc sd d6 1a : 123, 132,213,231, 312, 321)

Vi du 2. Trong mdt 16p hoc, thiy gido phat phi€u thim do yéu cau hoc sinh ghi
tht tv 3 mén Todn, Ly, Héa dang hoc theo miic d6 yéu thich gidm dan. Hdi c6
bao nhiéu cdch ghi khac nhau ?

Giai
Pay 1a hodn vi clia 3 phin tif. VAy c6: P; = 3! = 6 cdch, khi d6 c6 6 cdch ghi la:
(T,L,H), (T.H,L), (L,T.H), (L.H,T), (H,T.L), (HL,T).

Vi du 3. C6 2 sach todn khdc nhau, 3 sidch 1y khdc nhau va 4 sach héa khac
nhau. Can sip x€&p cédc sidch thainh mot hang sao cho cdc sdch cling mon ditng
k& nhau. Hdi c6 bao nhiéu cich sip ?

Giai
Trudc tién, ta sip theo mdn thi ¢c6 P3 = 3! = 6 céch.

Ti€p d€n, cic sich tirng mon d6i chd cho nhau, todn ¢6 P, = 2! = 2 cich, 1y ¢6
P; = 3! =6 cich, héa c6 P, = 4! = 24 c4ch. Vay, theo qui tic nhan, c6 :

6 x 2 x6x24=1728 cach.

1— -1
Bili18.Giéiphu’0ngtrinh:M:1 véix € ¥ *
(x+1)! 6
Giai
x-x-1D! 1
—_ == & 6[x!-(x-D!l=x+1)!
D! 5 x!I-x-Dll=x+1)

& 6[xx—-D!'-x-D!=x+1)!
& 6(x—DIx-1)=x+ DHx(x-1)!
= 6(x—1)=x(x+1)

) X
= X =5x+6=0<

Nhindox € ¥ *

Bai 19. Gidi bat phudng trinh : L < 15 (*)
Pn ’Pn+2 Pnfl

Piéukiénn>1,ne ¥ .



(n+4)! < 15
nln+2)! @m-1)!

n+4)(n+3)n+2)! < 15
nn-1!n+2)! (n-1)!

n+4)(n+3) -
n

Tacod: (%)

15

< n’+7n+12<15n
< n’=8n+12<0 & 2<n<6

Do diéu kiénnénn € {3, 4, 5}.

Bai 20. Goi P, 12 s6 hodn vi clia n phan ti¥. Chitng minh :
a) Py—-Ppi=m-DPyy
b) 1+P; +2P,+3P3+...+(n-1)P,; =P,
Giai
a) Taco P,—Ppi=n!-(n-1)!
=n(n-1)!-(m-1)!
=(-1{n-1)!
=(n-1Py.
b) Tu két qua trén, ta c6 :
P, - P = 2-1DP,
P3

- P, = 3-1P,
P, - P, = (4-1)P,

P -P, =m-1P,,

n

Vay : P,—Pi=P;+2P,+3P;+... + (n—1)P,
= Po=1+P;+2P,+ ... + (n— 1)P,.

Bai 21. Ching minh véi mgoine ¥ :n! S(n;l} .

Giai

Theo bat dang thiic Cauchy



1+42+34...+n>n¥1x2x..xn

ma 1,2, ..., ntao mdt cAp sO cdng nén
nn+1)

1+2+3+...+n=
2

Dodé:?Zn@ = n;lznn! = [n;rl) > nl.

Bai 22. Mot tap chi thé thao dinh cho ra 22 ki bdo chuyén dé vé 22 ddi béng, mdi ki
mot doi. HOi ¢6 bao nhiéu cdch sao cho :

a) Kibdo diu tién néi vé ddi béng A ?
b)  Hai ki bdo lién ti€p n6i vé hai doi béng A va B ?
Giai
a) Conlai21kibdo cho 21 doi bong. PAy 12 hodn vi ciia 21 phan ti.
Viay c6 : 21! cach.

b) Xem hai d6i A va B 12 mdt phan tit. Ta c¢6 hodn vi clia 21 phan ti, c6 21! cach.
Ngoai ra, trong mdi cich trén, ¢6 thé ddi thit tu clia A va B, ¢6 2 cich.

Vay,c6:2 x 21! céch.

Bai 23. Tén 12 thang trong nim dudc liét ké theo thit ty tuy ¥ sao cho thang 5 va thang
6 khong ditng k& nhau. Hdi c6 may cdch ?

Giai
Tén 12 thang trong ndm dudc liét ké tuy y, c6 : 12! cach.

N&u thing 5 va thing 6 diing k& nhau, ta xem thdng 5 va thing 6 12 mot phan
tl, ta c6 hodn vi cda 11 phan ¥, c6 11! cdch. Ngoai ra, trong mdi cich nay, thit
tu clia thang 5 va thang 6 c6 thé ddi cho nhau, nén cé : 2 x 11! cach.

Viy s6 ciach d€ hai thing 5 va thang 6 khong ding k& nhau 1 :
12! -=2.11! =10.11! cach.

Bai 24. Ngudi ta cAn soan mot dé thi tric nghiém gdm 50 cAu hdi, chia thanh 5 chii dé,
mdi chli dé gdm 10 cau. Cin sip thit ty 50 cau hdi sao cho cdc cAu cling mot
chii dé dirng gan nhau, chii dé 1 ditng diu va chi dé 2, 3 khong ding k& nhau.

Hdi c6 bao nhiéu céch sip ?

Giai



Chi @é 2, 3 ding tuy y : TruSc tién, sip theo chi dé, day 1a hodn vi clia bon
chii dé 2, 3, 4, 5, c6 4! cich. Ti€p dén, sip cdc ciu trong tirng chii d€, mdi chii
dé c6 10! cach.

Vay co: 415.10! cach = 120.10! céch.

Chd dé 2, 3 ditng k& nhau : xem chd dé€ 2 va 3 12 mot phin ti, ta ¢6 hodn vi clia
3 phan tr (2, 3), 4, 5 hay (3, 2), 4, 5, c6 : 2.3! c4ch. Ti€p dé&n, sip cic ciu trong
tirng chi dé, ¢6 : 5.10! cach. Nén c6 : 60.10! cach.

Vay s6 cdch sip theo yéu cau la :
120.10! — 60.10! = 60.10! = 217728000 cach.

Bai 25. Mot cong ty can thyc hién mdt cudc diéu tra thim do thi hi€u ngudi tiéu ding
vé& sidn phim clia minh. Cong ty dua ra 10 tinh chat cia sdn phdm va yéu ciu
khdch hang sip thi tu theo mifc dd quan trong gidm din. Gia skt tinh chit 1 va
tinh cha't 10 da dudc x€p hang.

Hdi c6 may cdch x&p ?

Giai
Con lai 8 tinh chi't cAn x&p hang. Pay 1a hodn vi ciia 8 phan tif.
Viy, c6 : 8! =40320 cach.

Bai 26. C6 5 bi d va 5 bi tring c6 kich thudc khdc nhau ddi mot bao nhiéu céch sip
céc bi nay thanh 1 hang dai sao cho hai bi ciing mau khong dugc nim ké nhau.

Giai
Xét mot hoc dung bi c¢6 10 6 trong, mdi 6 dugc danh so theo thit ty tir 1 dén 10.

e LAy 5bidd bd vao vi tri & mang s6 chdn 2, 4, 6, 8, 10 ta ¢6 5! cach. Sau d6 14y
5 bi trdng bd vao 5 6 cdn lai ta cling ¢6 5! cdch.

Vay trudng hop nay ta ¢ 5! x 5! cich.

e  Lap luan tuong ty 1y 5 bi dé bd vao cdc & mang so 1&; 14y 5 bi tring bd vao 6
s6 chdn ta ciing ¢6 5! x 5! cdch.

. Do d6 s6 cdch thda yéu cAu bai todn 1 :
2(5!)” = 2(120)* = 28 800 cdch.
Bai 27. C6 bao nhiéu cdch x&p 5 hoc sinh A, B, C, D, E vao 1 gh€& dai sao cho :
a) C ngdi chinh giira b) A, E ngdi hai ddu gh€.
Dai hoc Hang hdi 1999



a)
b)

Giai
S6 cach x€p 4 hoc sinh A, B, D, E vao 4 gh&€ 1a : 4! =24,
S6 cdch x&p A, E ngdi hai diu ghé& 1a : 2!
S6 cdch x&p 3 hoc sinh con lai : 3!

Viy sd cdch x&p thda yéu ciu baitodn: 2! x 3! =2 x 6=12.

Bai 28. Trong modt phong c6 2 ban dai, mdi ban c6 5 gh€. Ngudi ta mudn x&p chd ngdi

a)
b)

b)

cho 10 hoc sinh gdm 5 nam va 5 nit. H3i c6 bao nhiéu cdch x&p chd ngdi néu
Céc hoc sinh ngdi tiy ¥.
Céc hoc sinh nam ngdi 1 ban, hoc sinh nif ngdi 1 ban.
Pai hoc Can Tho 1999
Giai
S& cach x&p 10 hoc sinh ngdi tiy ¥ 1a : 10! = 3628800.
S& cdch x&p nam sinh ngdi 1 ban : 5!
S6 c4ch nif sinh ngdi 1 ban : 5!
S6 cdch x&p 2 ban : 2!

S6 cdch x&p thda yéu cau bai todn : 2! x 5! x 5! =28800.

Bai 29. Mot hoc sinh ¢6 12 cudn sich doi mdt khdc nhau trong d6 c¢6 4 sdch Vin, 2

sach Todn, 6 sich Anh vin. Hdi c¢6 bao nhiéu cdch sip cdc cudn sach 1én 1 ké
dai n€u cdc cudn cing mdn sip k& nhau.

DPai hoc Quéc gia TP. HCM khoi D 1999
Giai
S6 cdch sidp 4 sdch Vin ké nhau : 4!
S& céch sdp 2 sach Todn ké nhau : 2!
S6 cdch sip 6 sich Anh ké nhau : 6!
S6 cdach sép 3 loai sdch Vin, Todn, Anh 1é€n ké : 3!

S6 cdch sip thda yéu cAu bai todn : 4! x 2! x 6! x 3! =207360.

Bai 30. Tr X = {1, 2, 3, 4, 5, 6} thi€t 1ap céc s6 c6 6 chit s6 khic nhau. Hoi trong

céc s6 1ap dugc c6 bao nhiéu s6 ma hai chit s6 1 va 6 khdong ditng canh nhau.

BPai hoc Ngoai thuong khoi A 2001



Giai

Goin= a;...a;.

S6 cdc s6 ¢ 6 chit s6 dude 1ap tir X : 6!

Dita = 16. S8 cdc s6 tao nén bdi hodn via va 2, 3,4, 51a 5!
Pitb = 61.S6 cdc sd tao nén bdi hodn vibva 2,3, 4,514 5!

S6 cdch x&p thda yéu cau bai todn: 6! —2 x 5! =480.

Bai 31. Xét cdc s6 gom 9 chif s§ trong d6 c6 5 s6 1 va 4 chit s& con lai 1a 2, 3,4, 5. Hoi

a)

b)

c6 bao nhiéu s6 ma
Nim chit s6 1 sip ké nhau. b) Céc chit s6 dugc x&p tuy y.
Hoc vién Ngdn hang khoi D 1999
Giai
bita = 11111
Pésipsdava 2, 3,4,5c6 5! =120 cich.
S6 cdc s6 ¢6 9 chit s6 dude 14y tir 9 s6 trén : 9!
Do 5 chif s6 1 nhu nhau nén s 1an sip trung lip lai 1a 5!

9!  9x8x7x6x5!

S& cach x&p thda yéu ciu bai todn : = = =3024.

Bai 32. C6 bao nhiéu s6 gdm 7 chit s6 ddi mot khac nhau dudc 1ap tir 7 chit s6 1, 2, 3,

4,5,7,9 sao cho hai chif s6 chin khong nim lién nhau.
Cao ddng Kinh té¢ P6i ngoai 2000
Giai
S6 cdc s6 ¢6 7 chit s6 khdc nhau dugc 1ap tir 7 chit s6 trén 1a P; = 7!
Trong céc chit s8 1, 2, 3,4, 5, 7, 9 chi ¢6 hai chit s6 chdn 1a 2 va 4.
Goia= 24.
S6 hodnvictaava1,3,5,7,91a 6!
Goib = 42.
S6 hodnviciabval, 3,5 7,912 6!

S6 cach x&p thda yéu cau bai todn : 7! — 2(6!) = 3600 s6.



Bai 33. C6 bao nhiéu s6 tu nhién gom 5 chit s6 déu 16n hon 4 va ddi mot khac nhau.
Tinh tdng cic s6 trén.

DPai hoc Hué khéi D 1997
Giai
Goin=aa,a,a,a, vaX={5 6,7,8,9)
S6 cdc s n chon tir X 12 5! = 120.

Xét cdc chit s& hang don vi.

120

Do s6 1dn xuat hién cla 5 loai chit s& bing nhau nén mdi chif s6 xuat hién =
=24 1an.
Vay téng cdc chif s6 hang don vi la :
245+6+7+8+9)=24 x 35=2840
Tuong tu, tong cic chif s6 hang chucla 840 x 10
t6ng cdc chit s6 hang trim 12 840 x 10
téng céc chit s hang nghin 1a 840 x 10°
tong cdc chit s6 hang van1a 840 x 10%.
Do d6 S =840 + 840 x 10+ 840 x 10” + 840 x 10° + 840 x 10°
S =840 (1+ 10+ 100 + 1000 + 10000)
S=840(11111) =9333240.

Chii y : Ta c6 thé tinh S qua cong thiic tdng n s6 hang clia cAp s6 cong.

S= %(nmax+ Npin) X 120

= %(98 765 + 56 789) x 120 = 9333240.
Bai 34. Trong céc chit s6 0, 1, 2, 3, 4 ¢6 thé 1ap dugc bao nhiéu s6 c¢6 7 chit s6 trong d6
chit s& 4 c6 mit ding 3 14n con cdc chif s6 khdc c6 mit ding 1 1an.
DPai hoc An ninh khéi D 2001
Giai

Cach1:Goin=aa,...a



S cdc s6 n bat ki (a; ¢6 thé 12 0) ma 4 c6 mit ding 3 1an va cdc chit s khic
7!

ding 1 1an: 3

S6 cdc s6 nma a; = 0; 4 c6 mit ding 3 1an va cdc chit s6 1, 2, 3, c6 mit ding 1

N 6!
lan : —.
3!
S6 cdc sd thda yéu cAu bai todn :
| !
8 6x5x4-6x5x4=72.
3! 3!

Ciach 2 : Xéthoc c6 7 6 trong.
LAy s6 0 bd vao hoc c6 6 cich
LAy s6 1 bd vao hoc c6 6 cdch
LAy s6 2 bd vao hoc c6 5 cach
LAy s6 3 bd vao hoc c6 4 cdch
LAy 3 s6 4 b vao hoc ¢6 1 céch.

LAy cdc s0 thda yéu cAu bai todn: 6 x 6 x 5 x 4 =720.
(con tiép)

PHAM HONG DANH - NGUYEN VAN NHAN - TRAN MINH QUANG
(Trung tdm Boi dudng vin héa va luyén thi dai hoc Vinh Vién)
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