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Cac nguyén 1y dém co ban Nguyén ly cong

Nguyén ly cong

Gia st ta phai thyc hién mot cong viéc bang cich chon mot trong k sy
chon lya céc phuong phap khéac nhau Ty, T, ..., Tj,. Dé thuc hien T
(1 <i<k)tacon; caich. Vay ta sd cach thuyc hign cong viéc trén 1a

ny +mng+---+ ng.

v

Vi du. Mot sinh vién c6 thé chon mot dé tai tit mot trong 3 danh sach
cac dé tai. S6 dé tai trong cac danh sach dé tai lan lugt 1a 23, 15, 19.
Héi sinh vién c6 bao nhiéu cach chon mot dé tai?

Dap an. 23 4+ 15 4 19 = 57 cach.

Nhan xét. Quy tic cong c6 thé phat biéu dusi dang ciia ngon ngit tap
hgp: Néu Aq, As, ..., Ay 1a cac tap hop doi mot rdi nhau, khi do

|A1UA2U...UAk| = |A1|+|A2|++|Ak|
S (tes e RS nop 2017 1740
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Cac nguyén 1y dém co ban Nguyén ly nhan

Nguyén ly nhan

Gia st mot thi tuc bao gom k cong viéc ké tiép nhau 11,75, ..., 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 c6 ng

cach thie hien Tj,. Vay ta c6 cach dé thuc hién thii tuc nay la:

1 X ng X ... XNg

Vi du.

Héi ¢6 nhiéu cach di tit A dén C?

Pap an. 3 x 2 = 6 cach.
R s/ TR RIS hop 2017
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Cac nguyén 1y dém co ban Nguyén ly nhan

Nguyén ly nhan

Nhan xét. Quy tic nhan c6 thé phat biéu dudi dang ctia ngoén ngit
tap hop: Néu Ay, Ao, ..., A 1a cac tap hitu han, khi do

|A1 X Ag 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 c6 thé chon 1 trong 2 cach: 0 hodc 1. Theo nguyén ly
nhan ta c6 s6 lugng chudi la 28 = 256.
Vi du. Cho tap A gom 6 phan tit va tap B gom 10 phan tit. Hbi
a) Co6 bao nhiéu dnh xa tit A vao B?
b) C6 bao nhiéu don énh tit A vao B?
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Cac nguyén ly dém co ban [ENFEIINGCIMIAGRNEIN

Nguyén ly nhan

Giai. a) V6i mdi phan tt = ctia A ta ¢6 10 cach chon dnh clia z (vi B

¢6 10 phan tit). Theo nguyén 1y nhan, ta c6 10% anh xa.

b) Gidi st A = {x1,x2,...,2z6}. Ta chia bai toan thanh 6 budc:

Buée 1. Chon anh ctia x1 ¢6 10 céch.
Bué6ce 2. Chon anh ctia z9 ¢6 10 — 1 = 9 céch.

Buéc 6. Chon anh ctia xg ¢6 10 — 5 = 5 cach.

Vay s6 don anh 1a: 10 x 9 x 8 x 7 x 6 x 5 = 151200.
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Cac nguyeén ly dém co ba Nguyeén ly Derichlet

Nguyén 1y Derichlet (chuéng boé cau)
Vi du.
e Trong 1 nhém c6 367 ngudi thi it nhat c6 2 ngudi sinh cling ngay.

@ C6 20 chim bd cau & trong 7 cai chudng. Khi d6 sé c6 it nhat 1
chudng c6 3 con bo cau tré len.

Dinh nghia. Gid tri tran cta x, ky hieu 1a [x], 13 s6 nguyén nho
nhat ma 16n hon hay biang .

Vidu. [2.1] =3; [1.9] = 2; [4] = 4;
[—1.1] = —1. [-2.9] = —2; [-4] = —4.

Néu c6 n do vat duge dit vao trong k hop thi sé ton tai mot hop chita
it nhat E] dod vat.
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Cac nguyén 1y dém co ban Nguyeén ly Derichlet

Chitng minh. Gi4 st moi hop déu chita it hon {%1 vat. Khi d6 téng

s6 do vat nhé hon hodc bang

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

Diéu nay mau thuan véi gid thiét 1a c6 n do vat can xép. [ |

.. 100
Vi du. Trong 100 ngudi thi cé it nhat {12-‘ = 9 cung thang sinh.

Vi du. Trong mot 16p hoc phai c6 it nhat bao nhiéu hoc sinh dé cho c6
it nhat 6 hoc sinh c6 cling thit bac hoc tap, biét rang c6 5 loai thit bac
A, B,C, D va E?

Giai. Goi s6 hoc sinh ctia 16p 14 N. Theo nguyén 1y Derichlet ta c6
[&] = 6. Khi d6
25 < N < 30.

Do dé6 ta c6 thé chon N = 26. Vay 16p phai c6 it nhat 26 hoc sinh.
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Cac nguyén 1y dém co ban Nguyeén ly Derichlet

Vi du. Ching minh ring trong 10 s6 tu nhién bat k¥ c6 thé chon hai
s6 c6 hieu chia hét cho 9.

Giai. Khi chia 10 s6 bat k¥ 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 c¢6 cing s6 du. Hiéu ctia hai s6 d6 sé chia hét cho 9. [ |

Vi du. Cho tap X = {1,2,3,4,5,6,7,8,9}. Lay A la tap hop con clia
X gom 6 phan tit. Khi d6 trong A sé chita hai phan tit c6 tong bang 10.

Giai. Ta lap cac hop nhu sau: {1,9}, {2,8}, {3,7}, {4,6}, {5}. Do A
c6 6 phan t1t nén khi sap xép 6 phan tit d6 sé c6 hop c6 2 phan tit. Ro
rang tong 2 phan tit nay bang 10. [ |
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SET
Hoan vi

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

Vi du. Cho A ={1,2,3}. Khi d6 A ¢6 cac hoan vi sau:

123, 132, 213, 231, 312, 321

Meénh dé. S6 cic hodn vi ciia n phan tii, ky hiéu la Py,
P,=n!l=nx(n—-1)x(nMn—-—2)x...x1

Quy woc 0! = 1.

Vi du. Cho X = {1,2,3,4,5}. Hoi ¢6 bao nhiéu s6 ty nhién gom 5 chit
s6 khac nhau dudc tao tit tap X7?

v

. s TR RICBRUIENES hop 2017 12/40
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Vi du. Can sap xép 5 hoc sinh A, B, C, D, E thanh mot day hang doc

a) Hoéi c6 bao nhiéu cach sap xép.
b) Hdi c6 bao nhiéu cach sip xép sao cho hai hoc sinh A va B luon
ding & hai dau hang ?

Giai. a) Dé xép 5 hoc sinh theo mot day hang doc ta chi can xép 5 hoc
sinh theo thit tu. Vay ¢6 P; = 5! = 120 céach.

b) Do 2 ban A, B ditng dau hang nén c¢6 2! = 2 cach xép 2 ban diing
dau. Ba vi trf con lai ta chon 3 hoc sinh con lai va xép theo thi ty nén
¢6 3! = 6 cach. Vay theo nguyén 1y nhan ta c6: 2! x 3! =2 x 6 =12
céAch.

Vi du. T 6 chit s6 1,2,3,4,5,6 c6 thé lap dude bao nhiéu sb tir nhien
gdm 6 chit s6 khac nhau, trong dé c¢6 bao nhiéu s6 187 bao nhiéu s
khong chia hét cho 57?
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Hosu vi

Giai. Dé c6 s6 tit nhién c6 6 chit s6 khac nhau ta chon sip xép 6 chit
s6 da cho theo thit tu. Nén c6 Ps = 6! = 720 sb.

Goi z = abedef 14 s6 ¢6 6 chit sd6 khac nhau.

@ Néu z 1a s6 1é thi f € {1,3,5} nén f c6 3 cach chon. Nam s6 con
lai abcde 1a hoan vi ctia 5 chit s6 con lai (vi da loai di s6 f). Nen
c6 5! cach chon. Vay theo qui tac nhan ta c6 3 x 5! = 360 sb 1é

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

Vi du. Can sap xép 3 sinh vién nit va 5 sinh vién nam thanh mot hang

doc.

a) Hoi c¢6 bao nhiéu cach sdp xép néu 3 sinh vién nit luon ditng lién
nhau ?

b) Hdi ¢6 bao nhiéu cich sdp xép néu sinh vien ding dau hang 1a sinh
vién nit va sinh vién cudi hang la sinh vién nam ?

Dap an. a) 5! x 6 x 3! = 4320 cach b) 3 x 5 x 6! = 10800 cach
R NS/ /TR EICERUINES hop 2017 14/40
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Chinh hop
Dinh nghia. Cho A 13 tap hgp gom n phan ti. Mdi bo gom k phan ti

(1 <k < n) sip thit tu cta tap hgp A duge goi 1a mot chinh hop
chdap k cta n phan ti.

Vi du. Cho X = {a,b,c}. Khi d6 X ¢6 cac chinh hgp chap 2 cta 3 la:

ab, ba, ac, ca, bc, cb

Ménh dé. S6 cdc chinh hgp chap k cia n, ky hieu la AF | va

n!

Vi du. C6 bao nhiéu s6 ty nhién khac nhau ngom 3 chit s6 duge tao
thanh tir 1,2,3,4,5.6.

Dap an. A} sb.

R PSRRI EICERUINES hop 2017 15/40
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Chinh hop

Vi du. Mot 16p c¢6 15 hoc sinh nam va 20 nit. Trong budi tap trung 16p
dau nam, gido vién chon 3 hoc sinh lam ban cén sy 16p: 1 16p trudng, 1
16p pho va 1 tha quy.

a) Hoéi ¢6 bao nhiéu cach chon ?

b) Hdi c6 bao nhiéu céch chon néu 16p trudéng la nam.

c¢) Hoi ¢6 bao nhieéu cach chon néu trong 3 ban duge chon phai c6 it
nhat 1 ni.

Dap an. a) A3
b) 15 x A3,
c) A3s — Af;

B 10O AR hop D TRV


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

A6
2
To hop

Dinh nghia. Cho tap hgp A gom n phan tit. M6i tap con gom k phan
tit ctia A duge goi 1a mot t6 hop chap k ciia 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 t6 hgp chap k ctia n phan tit duge ki hiéu la (k:)

hay Cy, Ak n!

k _
Cn = k' Kl(n—k)!

v

Vi du. Mot 16p c¢6 30 hoc sinh. Héi ¢6 bao nhiéu cach chon 10 ban? J

Dap an. C3) cach.
. S TR0 BH I RICRIENES hop 2017 17/40
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S hop

Vi du. Mot 16p c6 40 sinh vién gom 25 nam va 15 nit. Ta can chon ra
6 sinh vién tham gia hoi nghi ctia truong. Héi c6 bao nhiéu cach chon
neu:

b

C

5
a) Khong phan biét nam nit 7
) C6 4 nam va 2 nit ?

)

C6 it nhéat 1a 4 sinh vién nam ?
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S hop

Vi du. Mot 16p c6 40 sinh vién gom 25 nam va 15 nit. Ta can chon ra
6 sinh vién tham gia hoi nghi ctia truong. Héi c6 bao nhiéu cach chon

neu:

b

C

C6 4 nam va 2 nit ?

é

a) Khong phan biét nam nit 7
)
)

C6 it nhéat 1a 4 sinh vién nam ?

Dap an. a) C$, b) Cgs x C%

c) Cg5 x Cfy + O35 x Ci5 + C35 x C;
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S hop

Vi du. C6 bao nhiéu cach sap xép 5 bac si, 4 ky su, 3 luat st vio mot
ban dai ¢6 12 chd ngoi (duge danh s6 tir 1 dén 12) trong mdi truong
hgp sau:
a) khong c6 diéu kién gi them?
b) céc dong nghiép ngoi canh nhau?
¢) céc bac si ngodi canh nhau 6 mot dau ban, con cac ky su, luat su
ngodi xen ké ¢ dau ban con lai?
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S hop

Vi du. C6 bao nhiéu cach sap xép 5 bac si, 4 ky su, 3 luat st vio mot
ban dai ¢6 12 chd ngoi (duge danh s6 tir 1 dén 12) trong mdi truong
hgp sau:
a) khong c6 diéu kién gi them?
b) céc dong nghiép ngoi canh nhau?
¢) céc bac si ngodi canh nhau 6 mot dau ban, con cac ky su, luat su
ngodi xen ké ¢ dau ban con lai?

DPap an. a) 12! b) 3! x 5! x 4l x 3! ¢)2 x 5! x 4! x 3!

Vi du. C6 bao nhiéu s6 ty nhién N = abede fgh gom 8 chit s6 hé thap
phan a,b,c,d, e, f, g, h thda cac dieu kién a 18, b = 4, g > 6, h chia hét
cho 3 vac,dye, ftuy y 7
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S hop

Vi du. C6 bao nhiéu cach sap xép 5 bac si, 4 ky su, 3 luat st vio mot
ban dai ¢6 12 chd ngoi (duge danh s6 tir 1 dén 12) trong mdi truong
hgp sau:
a) khong c6 diéu kién gi them?
b) céc dong nghiép ngoi canh nhau?
¢) céc bac si ngodi canh nhau 6 mot dau ban, con cac ky su, luat su
ngodi xen ké ¢ dau ban con lai?

DPap an. a) 12! b) 3! x 5! x 4l x 3! ¢)2 x 5! x 4! x 3!

Vi du. C6 bao nhiéu s6 ty nhién N = abede fgh gom 8 chit s6 hé thap
phan a,b,c,d, e, f, g, h thda cac dieu kién a 18, b = 4, g > 6, h chia hét
cho 3 vac,dye, ftuy y 7

Dap an. 5 x 1 x 10* x 3 x 4.
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S hop

Vi du. Tt 9 sinh vién nam va 8 sinh vién nit, ta mudn chon ra mot doi
gom 10 ngudi sao cho trong doi d6 c6 it nhat 4 nam va 4 nit. Ho6i ¢6
bao nhiéu cach chon?
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S hop

Vi du. Tt 9 sinh vién nam va 8 sinh vién nit, ta mudn chon ra mot doi
gom 10 ngudi sao cho trong doi d6 c6 it nhat 4 nam va 4 nit. Ho6i ¢6
bao nhiéu cach chon?

Dap an. C§ x C§ + C§ x C§ + C§ x C§

Vi du. C6 bao nhiéu cach sip 7 nam va 6 nit thanh 1 hang doc ma
nam va nit ding xen ké ?

C6 bao nhiéu cach sip 6 nam va 6 nit thanh 1 hang doc ma nam va nit
ding xen ké 7

C6 bao nhiéu cach sip 6 nam va 6 nit thanh 1 hang doc ma 6 nam
diing gan nhau ?

C6 bao nhiéu cach sip 7 nam va 6 nit thanh 1 hang doc ma 7 nam
ditng gan nhau va 6 nit ding gan nhau ?

B 105 g A EBRETS o D EoT
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S hop

Vi du. Tt 9 sinh vién nam va 8 sinh vién nit, ta mudn chon ra mot doi
gom 10 ngudi sao cho trong doi d6 c6 it nhat 4 nam va 4 nit. Ho6i ¢6
bao nhiéu cach chon?

Dap an. C§ x C§ + C§ x C§ + C§ x C§

Vi du. C6 bao nhiéu cach sip 7 nam va 6 nit thanh 1 hang doc ma
nam va nit ding xen ké ?

C6 bao nhiéu cach sip 6 nam va 6 nit thanh 1 hang doc ma nam va nit
ding xen ké 7

C6 bao nhiéu cach sip 6 nam va 6 nit thanh 1 hang doc ma 6 nam
diing gan nhau ?

C6 bao nhiéu cach sip 7 nam va 6 nit thanh 1 hang doc ma 7 nam
ditng gan nhau va 6 nit ding gan nhau ?

Dap an. 7! x 6! 6! x 6! +6! x6! 6!x7x6!  2!x7 x6!
L NtPs/ TR RIS hop 2017 20/40
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S hop

Vi du. Cho S = {1,2,...,9,10}.
a) C6 bao nhiéu tap hop con ?
b) C6 bao nhiéu tap hgp con ma mdi tap c6 dung 5 phan ti ?
¢) C6 bao nhiéu tap hgp con ma mdi tap c6 khong qua 4 phan ti ?
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S hop

Vi du. Cho S = {1,2,...,9,10}.
a) C6 bao nhiéu tap hop con ?
b) C6 bao nhiéu tap hgp con ma mdi tap c6 dung 5 phan ti ?
¢) C6 bao nhiéu tap hgp con ma mdi tap c6 khong qua 4 phan ti ?

Dap an. a) 2'° b) C, ¢) Cfy + Cfy + Cy + Cy + Cy

Vi du. Tt 9 nam va 11 nit, ta muén chon ra mot doi van nghé gom 10
ngudi sao cho s6 nam va sd nit trong doi chénh léch nhau khong qua 2.
Hoi cé tat ca bao nhiéu cach chon doi?
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S hop

Vi du. Cho S = {1,2,...,9,10}.
a) C6 bao nhiéu tap hop con ?
b) C6 bao nhiéu tap hgp con ma mdi tap c6 dung 5 phan ti ?
¢) C6 bao nhiéu tap hgp con ma mdi tap c6 khong qua 4 phan ti ?

Dap an. a) 2'° b) C, ¢) Cfy + Cfy + Cy + Cy + Cy

Vi du. Tt 9 nam va 11 nit, ta muén chon ra mot doi van nghé gom 10
ngudi sao cho s6 nam va sd nit trong doi chénh léch nhau khong qua 2.
Hoi cé tat ca bao nhiéu cach chon doi?

Dap an. C¢ x C%) + C§ x C, + C§ x CY

R NS/ TP EICERUINES hop 2017 21/40
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S hop

Vi du. T cac chit s6 1,2,3,4,5,6,7 va 8, ta co thé tao ra
- Bao nhiéu sé tu nhién cé 4 chit sé khac nhau?

- Bao nhiéu s6 tif nhién c6 3 chit s6 khac nhau trong dé6 c6 chit s6 57
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S hop

Vi du. T cac chit s6 1,2,3,4,5,6,7 va 8, ta co thé tao ra
- Bao nhiéu sé tu nhién cé 4 chit sé khac nhau?

- Bao nhiéu s6 tif nhién c6 3 chit s6 khac nhau trong dé6 c6 chit s6 57

Dap an. A} A — A3

Vi du. C6 3 luat su, 4 bac sT va 5 k§ sut xép thanh mot hang doc sao
cho cac dong nghiép phai ding canh nhau. Hoi c¢6 tat cd bao nhieu
cach xép? Néu yéu cau thém cac luat su khong ding & dau hang thi c6
tat cd bao nhiéu cach xép ?
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http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

S hop

Vi du. T cac chit s6 1,2,3,4,5,6,7 va 8, ta co thé tao ra
- Bao nhiéu sé tu nhién cé 4 chit sé khac nhau?

- Bao nhiéu s6 tif nhién c6 3 chit s6 khac nhau trong dé6 c6 chit s6 57

Dap an. A} A — A3

Vi du. C6 3 luat su, 4 bac sT va 5 k§ sut xép thanh mot hang doc sao
cho cac dong nghiép phai ding canh nhau. Hoi c¢6 tat cd bao nhieu
cach xép? Néu yéu cau thém cac luat su khong ding & dau hang thi c6
tat cd bao nhiéu cach xép ?

DPap an. 3! x 3! x 4! x 51 2 x 2! x 3! x 4! x 5!
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Hoan vi lap, to hop lap No6i dung

T6 hgp lap

© Hoan vi lap
@ Chinh hgp lap
@ T6 hop lap

© Khai trién liyy thira ctia da thic
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Hoan vi lap, to hop lap Hoén vi lap

Hoan vi lap

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

Dap an. 10

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

Giai. Chudi SUCCESS nay chita 3 chit S, 2 chit C, 1 chit U va 1 chit
E. Dé xéac dinh s6 chudi khac nhau c6 thé tao ra dugc ta nhan thiy cé
- C? cach chon 3 cho cho 3 chit S, con lai 4 chd tréng.
- C6 C% cach chon 2 cho cho 2 chit C, con lai 2 cho tréng.
- C6 thé dat chit U bing C1 cach va C} cach dat chit E vio chudi.

Theo nguyeén 1y nhan, s6 cac chudi khac nhau c6 thé tao duge la:
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Hoan vi lap, to hop lap Hoén vi lap

7! A1 91 1
3 2 1 1 _
Cr X O x Gy X O = o X o o X It X T ol
7!
3! x 2 x 1! x 1! 0

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

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

M&5i cach sap xép c6 thit ty n déi 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!

ni! xng! x -+ x ny!
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Hoan vi lap, to hop lap Hoén vi lap

Chitng minh. Dé xac dinh s6 hoan vi trude tién chiing ta nhan thay

@ C6 C" céch gitt ny chd cho ny phan tit loai 1, con lai n — ny chd
trong.

e Sau d6 c6 Cp?,, cach dat ny phan tit loai 2 vao hoan vi, con lai
n—ny — ng chd trong.

e Tiép tuc dit cac phan tit loai 3, loai 4,. .., loai k — 1 vao chd trong
trong hoan vi.

cach dat nj phan ti loai k& vao hoan

o Cudi cing c6 Cp*,, ., |

vi.

Theo nguyeén 1y nhan tat ca cac hoan vi ¢ thé la:
n!

ni n2 .. s —
Cnt X CpZny X X Oy = ni! X nal x ... xng!’
Vi du. C6 bao nhiéu chudi ki tit khac nhau bang cach sip xép cac chit
cai cua tt ATAHATAT?
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Hoan vi lap, to hop lap Hoén vi lap

Giai. Trong tit ATAHATAT c6 4 chit A, 3 chit T va 1 chit H. Do d6 s6

chudi c6 duge 1a
8!

nx3ixn 20

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

Huéng dan. S6 tiy nhién d6 c6 10 chit s6, trong d6 c6 ding 5 chit s6 1,
2 chit s6 2 va 3 chit s6 3. Do do ta sé lap dudc

10!

BIx 23~ 202080
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Hoan vi lap, t6 hop lap Chinh hgp lap

Chinh hop lap

Vi du. Tit bang chit cai tiéng Anh, c6 thé lap duge bao nhiéu chudi c6
do dai 57

Dap an. 26°

Dinh nghia. Cho A 13 tap hgp gom n phan t. Chinh hop ldp chap
k ctia n phan ti 13 mot bo sap thi tu k& phan ti cia A, cac phan tit co6
thé 1ay lap lai.

Dinh 1y. S6 chinh hop ldp chdp k cia n phan tid la n®. J

Chitng minh. Gid st A = {ay,as,...,a,}. M6i chinh hgp lap chap &

ctia n 1a bo thit tiy gom k phan tit x125 ... 2. Ta c6, mdi 2; c6 n cach

chon. Ap dung nguyén 1y nhan, ta c6 s6 chinh hop lap chip k cta n la
k

n”. |
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Hoén vi lap, té hop lap T3 hop lap

T6 hgp lap

Vi du. C6 3 loai n6n A, B, C. An mua 2 cai nén. H6i An c6 bao nhigu
cich chon?

Pap an. An ¢6 6 cach chon 1a 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 1an) duge goi 1a té hop lap
chap k ctia n. S6 cac t6 hgp lap chap k clia n duge ky hieu 1a Kﬁ

Dinh ly. S6 cdc t6 hop lip chap k cian la KK = Cﬁ—}—k—l' J

Chitng minh. Mbi t6 hgp lip chap k tit tap n phan ti ¢6 thé biéu
dién bang mot day n — 1 thanh ding “|” va k ngoi sao “*”. Ta dung
n — 1 thanh ditng dé phan cach cac ngan.
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Hoén vi lap, té hop lap T3 hop lap

Ngan thit ¢ chita thém mot ngdi sao mdi lan khi phan tit thit ¢ ciia tap
xuat hién trong t6 hop. Chang han, t6 hop lap chap 6 clia 4 phan tit
dugc biéu thi béi:

mo ta t6 hop chita ding 2 phan ti thit nhat, 1 phan t thi hai, khong
c6 phan tit thit 3 va 3 phan ti thit tu ctia tap hop. Méi day n — 1
thanh va k ngoi sao tng v6i chudi c6 do dai n+ k& — 1. Do d6 sb cac day
n — 1 thanh ding va k ngdi sao chinh 1a s6 t6 hgp chap k tir tap

n + k — 1 phan tt. D6 1a diéu can ching minh. |

Hé qua. S6 nghiem nguyén khong am (x1,zs,..., 1) (v; € Z,x; > 0)

ctia phuong trinh
r1+x9+...+x, =k

laKk C+k 1

n

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

1+ xo + x3 = 10.
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Hoén vi lap, té hop lap T3 hop lap

Giai. S6 nghiem nguyén khong am ctia phuong trinh la: Ki% = C19.

Vi du. Tim s6 nghiém nguyén clia phuong trinh
1+ 22+ 23+ 24 =20 (%)

thoa dieu kien x1 > 4; 29 > 2,23 > 524 > —2

Giai. Ta viét diéu kién da cho thanh
1 2 4mp > 3jw3 2> 6504 > —2.

Dit
y=x1—4y2 =22 —3; y3 = w3 — 6; ya = x4 + 2.

Khi d6 y; >0 (1 <i<4). Phuong trinh (%) tré thanh
yityetystya=9 (%)

Ta c6 s6 nghiém ctia phuong trinh (x) béng s6 nghiém ctia phuong
trinh (#%). Do d6 s6 nghiém ctia phuong trinh (x) 1a K = CY,.

. s TR RICRIENES hop 2017 31/40


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

Hoén vi lap, té hop lap T3 hop lap

Vi du. Tim s6 nghiém nguyén khong am ctia phuong trinh
T+ o+ a3+ x4 =20

thoa dieu kien z1 < 3;x9 > 2;w3 > 4. (%)

Giai. Ta viét diéu kién da cho thanh
0<z1 <3;w9 > 2;w3 > 5524 > 0.
Xét cac diéu kien sau:

011 >0;20>2,23>5;14 >0 (k%)

o1 >3,19>2,23>5;24>0 (s % %)

Goi p, ¢, 7 1an lugt 1a cac s6 nghiém nguyén khong am ctia phuong trinh
théa cac diéu kién (), (+*), (x ¥ *). Taco p = q — 7.
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Hoén vi lap, té hop lap T3 hop lap

Truéc hét ta tim ¢. Dat

Y1 = T15Y2 = T2 — 2;Y3 = T3 — O Y4 = T4
Phuong trinh (1) tré thanh
ity +ys =13 (2)

S6 nghiem nguyén khong am cta phuong trinh (1) thdéa diéu kien (¥*)
bang s6 nghiém nguyén khong am ctia phuong trinh (2)

S6 nghiem d6 Ia K1* = €13, | = C1. Vay ¢ = 2.
Ly luan tuong tu ta c6 r = Kj = C{,_; = C{,. Nhu vay
p=q—r=Cig — O}y =560 — 220 = 340.

Vay s6 nghiém nguyén khong am ctia phuong trinh (1) théa diéu kien
(%) 1a 340.
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Hoén vi lap, té hop lap T3 hop lap

Hé qua. S6 cdch chia k vat dong chat nhau vao n hop phan biét ciing
chinh bang sé to hop ldp chap k cia n.

Vi du. Tim s6 cach chia 15 vién bi gidng nhau cho 4 dita tré. J

Dap an. K}° = Cf3.
Vi du. Tim s6 nghiém nguyén khong am ctia bat phuong trinh sau:

T, + x9 + 23 < 11.

Giai. Dat 4 = 11 — (21 + 22 + x3). Khi d6 x4 > 0 vA bat phuong trinh
da cho tuong duong véi phuong trinh

T1+ w2+ 23+ 14 = 11

v6i 71, T2, 23, T4 14 cac s6 nguyen khong am. Do d6 s6 nghiém ctia bat
phuong trinh la: Kj! = Ci} = 364.
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Hoén vi lap, té hop lap T3 hop lap

Vi du. Tim s6 nghiém nguyén ciia bat phuong trinh
r+y+z <20,
biét x > 1,y > 2,2z > 3.

Vi du. Tim s6 nghiém nguyén ctia bat phuong trinh x +y + 2 < 15
théa diéu kien 2 <z < 6,y > 2,z > 3.

Vi du. Tim s6 nghiém nguyén ctia phuong trinh = +y + z +t = 16
théa diéu kien 2 <z <5,y > 1,2 > 2,t > 3.

Vi du. C6 bao nhiéu cach chia 18 vién bi gidng nhau cho 4 dia tré sao
cho méi dita tré déu cé bi va dia 16n nhat dugce it nhat 6 vien bi.

v
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Hoan vi lap, to hop lap Khai trién lay thita ctia da thitc

Khai trién liy thita ctia da thic

Dinh 1y. Cho z, y la bién va n la 6 ty nhién. Khi dé

n

(+y)" =Y Cha"ry*
k=0
_ 0, n 1,.n-1 LN n—1_, n—1 n,n
=Cpa" +Cpx" Ty + -+ Oy + Gy

Chimg minh. Ta c6

(z+y)"=(@+y)z+y)...(z+y).

Céc s6 hang trong khai trién ciia (x 4 y)" sé c6 dang 2" *y* véi

k=0,1,...,n. Dénhan dugc s6 hang x”_kyk ta chon x tit n — k téng
(x+y) va co Cﬁ_k cach chon nhu vay, khi d6 y dugc chon tit k tong

con lai (chi c6 mot cach duy nhét). D6 d6 he s6 ctia 2" Fyk 1a C7—F m
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Hoan vi lap, to hop lap Khai trién lay thita ctia da thitc

Hé qua. Lan lugt chox =y =1 vax =1,y = —1 vao khai trién trén
ta co

() SSCk=C0+Cly 24, +Cn=2n
k=0

n

(i) S (-1)FCk =CO—CL+C2 4 ...+ (-1)"C =0
k=0
Vi du. Khai trién (z + y)* J
4
Giai. (z+y)t = Z Chat=kyF
k=0
= Ozt + Clady + C22y? + Ciay® + Oyt
=2t + 423y + 62%y% + 4y + o
Vi du. Khai trién (22 — 3y)° ]
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Hoan vi lap, to hop lap Khai trién lay thita ctia da thitc

Vi du. Tim he s6 ctia 2'2y'3 trong khai trién (2x — 3y)?°? J

Giai. Dya vao Dinh 1y, ta cé

25 25
[2-%' +(=3y) } = O (22) F(=3y)".
k=0

Do d6 hé s6 ciia 2'2y'? c6 duge khi k = 13. Suy ra hé s6 can tim la:

C332'12(-3)13 = —33959763545702400.
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Hoan vi lap, to hop lap Khai trién lay thita ctia da thitc

Dinh 1y. Cho x1,22,..., %y la cdc bién va n la s6 nguyén duong. Khi
do
(1 + 22+ +a)" = Z Lmklxkz alom
e e kilkol. . kp!™t 72 70T

ki+kot++km=n

Vi du. Tim he s6 ctia 23y°2 trong khai trién (z + 2y — 3z + t)° J

Giai. Ap dung Dinh Iy trén, ta c6 s6 hang chita 23y°z 1a

9l

sm ot (20)°(=32)10 = —483842%%.

Vay hé s6 ctia 232 1a —48384.
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Hoan vi lap, to hop lap Khai trién lay thita ctia da thitc

Vi du. Cho khai trién ctia (—z +y — 2z +t)'°
a) Tim he s6 ciia z°y%t.

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

Huéng dan. b) Méi s6 hang c6 dang Mx%y’2°t?. Suy ra cac s6 hang
khéc nhau clia khai trién 1a s6 nghiém ctia phuong trinh

a+b+c+d=10,

v6i a, b, ¢, d 1a cac sd nguyén khong am.

An A 10 _ (10
Dap an. K;° = Cj;.
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