Chuyén dé 1: GIAI TiCH TO HQGP

LKHAI NIEM VE GIAI THUA:
1.Dinh nghia: VédineNvan>1

Tich clia n s8 ty nhién lién ti€p tir 1 d€nn
dudc goi la n - giai thira. Ky hi€u : n!

Taco :
n!l=12..n

* Quy udc : O!l=1 vall=1
2. Mot so cong thidc:

%k — k n_l = k n'
nl=(mn-1)l.n i (k+1)(k+2)..n  (n > k) (K]
IL. CAC QUY TAC CO BAN VE PHEP PEM:
1. QUY TAC CONG:
Vi du: C6 8 quyén sich khic nhau va 6 quyén vé khic nhau. Héi ¢6 bao nhiéu cdch chon mot trong cdc
quyén dé.

Quy téc cong cho trudng hgp hai ddi tugng : (Ap dung khi ta phin chia trudng hop d€ d€m)

Néu ¢6 m cdch chon ddi tugng x

n cdch chon déi tugng y
va néu cdch chon x khong triing véi bat ky cdch chon y nao
thi ¢6 (m+n) cach chon.

2

A‘)
Tong quat:

=(n-k+1)(n-k+2)..n

Né&u c6 m cdch chon ddi tugng x;

m, cdch chon déi tugng x,

m, c4dch chon d6i tugng x,
va néu cach chon ddi tugng x; khong trang véi cdch chon doi tugng x; ndo (i#j ; i,j=1,2,...,n)
thi ¢6 (m;+my+...m,) cdch chon mdt trong cdc d6i tugng da cho.

2. QUY TAC NHAN: (Ap dung khi ta phan tich viéc thuc hién mot phép chon ra thanh nhiéu budc lién
ti€p )
Vi du: An muén ri Binh dé€n chdi nha Cudng. T nha An d&€n nha Binh ¢6 3 con dudng. T nha Binh dén
nha Cudng c6 4 con dudng di. Hdi An ¢ bao nhiéu cdch di dé€n nha Cudng

141



Quy tic nhén:

Néu mot phép chon duge thyc hién qua n budc lién ti€p:
buéc 1 ¢c6 m; cdch chon
budc 2 ¢6 m; cach chon
buéc n ¢c6 m, cdch chon

thi c6 (m;.m5...m,) cach chon.

Vi du: Ngudi ta ¢6 thé ghi nhan cho nhitng chi€c gh& trong mot gidng dudng bing mot chif cdi vi mot s6
nguyén duong khong vuge qua 100. Bing cach nhu vy, nhi€u nhit c6 bao nhiéu chiéc gh& c6 thé
dudc ghi nhan khac nhau.

III. HOAN VI:

Vi du: Tir cic chit s6 1;2;3 c6 thé 1ap dugc bao nhiéu s6 ty nhién c6 3 chit s& khac nhau.
1.Dinh nghia :

Cho tap hgp X gdm n phan ti (n >1).
M&i cach sap thi ty n phan tif cia tap hop X
dudc goi 12 mdt hodn vi cda n phan tir d6

Hoan vi
. e Nhom c6 thit tu
n phin t¥ e Dl mitn phin ti
cia X

2.Dinh 1y :

Ky hién s& hodn vi cia n phan ti¥ 1a P, , ta c6 cong thic:

P =n!

n

Vi du: Mot t8 c6 10 hoc sinh. Hdi ¢6 bao nhiéu cdch td nay ding thinh mdt hang doc
IV.CHINH HQP:

Vi du: Tir cdc chit s6 1;2;3 c6 thé 1ap dugc bao nhiéu s6 ty nhién c6 2 chit s& khac nhau.
1.Dinh nghia:

Cho tap hgp X gdm n phan tir . Mdi bd gém k (1< k < n) phan td sip thi ty ctia tap hgp X
dudc goi 13 mdt chinh hdp chap k clia n phan tif cia X.

/ Chinh hgp \

e Nhom c6 tha tu
n phin ti e GOm k phan ti
dugc 14y tir n
142

phan t cia X

N _




7

2.Dinh ly:
Ky hiéu s& chinh hgp chap k ciia n phan tir 1a A¥ | ta ¢6 cong thic:

A n!
" (n-k)!

Vi du: C6 bao nhiéu s6 c6 3 chit s6 gdm toan cdc chit s& 18 khac nhau ?
V. TO HOP:
Vi du: Cho tap hgp X={1,2,3}.Viét tit ¢4 cdc tap con clia X gdm 2 phin tit

1.Pinh nghia:

Cho tip hgp X gdm n phan tit .Mdi tip con ciia gom k phan tit (0<k<n) ctia X
dudc goi 1a mot t& hop chap k clia n phan ti da cho.

/ Té hop \

e Nhom khong c6

hk 9 thﬁ’ tlr
nphan w e GOmk phan ¥
dudc 14y tir n

phin tf cda X

;. o _/

2.Dinhly :

Ky hiéu s& t6 hgp chap k clia n phan ti¥1a Cf | ta ¢6 cong thic:

ck — n!

" kI(n—k)!
Vidu 1: Mot 16 hang gdm 10 san pham. Hdi c6 bao nhiéu cdch chon ra 3 sin phdm
Vi du 2: Trong mit phing cho 7 di€m, trong d6 khong c6 ba di€m nao thing hang. Héi c6 bao nhiéu tam

gidc dugc tao thanh .
3.Mét s cong thiic vé t§ hop:
T8 hdp c6 hai tinh chit quan trong sau day:
a) Ck=C™* v6i moik =0,1,...,n

b) Ck+Ci™ =Clil véimoik=0,1,...,n-1

n+l
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VI. NHI THUC NIU TON:

(a+b)" =Cla"h’ + Cja""b+C2a"?b? +...+ Cja’h" = > Cra" b
k=0

Vidu 1: Khai trién (x+2)°
Vi du 2 : Chi'ng minh riing :
Cl'+C +Ci+..+Cl=2"
LUU Y QUAN TRONG:
Céc bai todn vé gidi tich t8 hgp thudng 13 nhitng bai téan vé nhitng hanh dong nhu :
1ap cdc s0 tif cdc s6 da cho ,sip x&p mdt s6 ngudi hay dd vat vao nhitng vi tri nhi't dinh ,
1ap cdc nhém ngudi hay d6 vat thda mian mot s6 diéu kién da cho v.v...
1. Né&u nhitng hanh dong nay gdm nhiéu giai doan thi can tim s& cach chon cho mbi
giai doan rdi 4p dung quy tic nhan.
2. Nhitng bai todn ma két qua thay d6i néu ta thay ddi vi tri cia cdc phin tif
thi diy la nhitng bai todn lién quan d&én hoén vi va chinh hgp.
3. P&i v6i nhitng bai toin ma k&t qua dudc gilt nguyén khi ta thay ddi vi tri cia cdc phan t¥
thi day 1a nhitng bai todn vé t6 hop.

Luyén tap
Bai 1: Tir cdc chit s6 1,2,3,4,5,6 ¢6 thé 1ap dugc bao nhiéu s& c6 bdn chit s&
a) Cdc chit s6 khong can khic nhau
b) Céc chir s6 khdc nhau
¢) S& ddu va s6 cudi trung nhau, khic véi 3 so giita.
Bai 2: T céc chit s6 0,1,2,3,4,5 ¢6 thé lap dudc bao nhiéu
a) SO ¢6 3 chif s6
b) S6 ¢6 3 chit s6 khdc nhau
¢) S6 chin c6 3 chif s& khic nhau
d) S& nhd hon 2005, khic 0
Bai 3: C6 bao nhiéu cdch x&€p 7 ngudi ngdi vio mot diy ban c¢é c6 bay chd ngdi
Bai 4: Mot 16p hoc ¢6 20 nam, 10 nit. C6 bao nhiéu cach chon 3 ngudi truc 16p
a) Mot cach tuy y.
b) C6 ding mdt ni
c¢) C6 it nhat mot nir
d) C6 nhiéu nhat hai nit
Bai 5: Mot 16p hoc ¢6 20 nam, 10 nit. C6 bao nhiéu cdch chon mot ban cdn sy gom 1 16p trudng, 1 16p phé
hoc tap, 1 16p ph6 phong trao
a) Mot cach tuy ¥
b) Lép trudng 1a nit
c) C6 ding mdt nir
d) C6 it nhat mot nir
Bii 6: Cho n di€ém A}, A,,...,A, thudc dudng thing a vd mdt di€m B khong thudc dudng thing a. N&i B véi
ALA,,...,An. HOi c6 bao nhiéu tam gidc dugc tao thanh?
Bai 7: Trén dudng tron cho n di€m Aj,A,,...,A,.H3i néu 18y cdc di€m nay lam dinh thi:
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a) X4c dinh dugc bao nhi€u tam gidc
b) X4c dinh dudc bao nhiéu tit gidc 16i
BAI TAP REN LUYEN

I. CAC BAI TOAN VE PHEP PEM:
Bai 1:Tir 7 chirs6 0, 1,2, 3,4, 5, 6cé thé thanh 1ap dugc bao nhiéu s6 chin , mdi s& gdm 5

chit s6 khdc nhau tirng doi. KQ: 1260
Bai 2: Mot t§ gdm 8 nam va 6 nit . Can 14y mot nhém 5 ngudi trong d6 c6 2 nit . Hdi ¢6 bao
nhiéu cach chon. KQ: 840

Bai 3: Cho hai dudng thing song song (d;) , (dy) . Trén (d;) 14y 17 diém phan biét, trén (d,)
14y 20 di€m phan biét . Tinh s8 tam gidc c6 cdc dinh 1a 3 diém trong s& 37 diém da
chon trén (d;) va (d;) . KQ:5950

Bai 4: Tir mot tap thé gdm 12 hoc sinh vu tid , ngudi ta cAn cit mot doan di du trai hé qudc t&

trong d6 c¢6 mdt trudng doan , 1 ph6 doan va 3 doan vién . Hoi ¢6 bao nhiéu cdch cir ?
KQ: 15840
: Xétdiy gdbm 7 chif s6 , m&i chit s6 dude chon tir cdc 6 0,1,2,3,4,5,6,7,8,9 thod min
cac diéu kién sau :
- Chif s6 vi tri s6 3 12 s6 chdn
- Chit s6 cudi cung khong chia hét cho 5
- Céc chit sd & vi tri 4,5,6 @61 mot khdc nhau
Hdi ¢6 bao nhiéu cach chon . KQ:2.880.000

Bai 6: Ngudi ta vi€t cdc s6 c6 6 chif s6 bing cdc chit s6 1,2,3,4,5 nhu sau: Trong mdi s6 dudc
vi€t c6 mdt chif s& xuat hién hai 14n con cdc chif sd con lai xud't hién mot 1an . Hdi ¢6
bao nhiéu s6 nhu vay. KQ:1800

Bai 7: Cho tdp hop A ={1,2,3,4,5,6,7,8}

a) C6 bao nhiéu tip hdp con X ciia tip A thod diéu kién chita mdt va khong chita 2 ?
b) C6 bao nhiéu s& tu nhién chin gdm 5 chit s& ddi mot khdc nhau 14y tir tAip A va

=
&8O
-
wn

khong bit diu bdi 123? KQ: a) 64 b) 3348
Bai 8: V§i 6 chir s& phan biét 1, 2, 3, 4, 5, 6 ¢6 thé 14p dudc bao nhiéu s& c6 cdc chit s& phan
biét trong d6 mdi s diéu phdi c6 mit s 6. KQ: 1630
Bai 9: C6 bao nhiéu sd tu nhién gdm 5 chif s6 khdc nhau tirng d6i sao cho tit ci cdc chit s&
déu khac khong va c6 mit dong thdi cdc chir s 2, 4, 5. KQ: 1800

Bai 10: Cho cdc chirs6 0, 1,2, 3,4, 5, 6,7 c6 thé 1ap dudc bao nhiéu s6 gdm 10 chif s6 dugc
chon tir 8 chit s6 trén , trong d6 chit s6 6 ¢c6 mit ding 3 1an , cdc chit s& khdc cé mit
ding 1 lan . KQ: 544.320
Bai 11: C6 9 vién bi xanh, 5 vién bi @6, 5 vién bi vang ¢6 kich thidc d6i mot khdc nhau .
1) C6 bao nhiéu céch chon ra 6 vién bi trong d6 ¢6 ding 2 vién bi dé ?  KQ:10.010
2) C6 bao nhiéu cdch chon ra 6 vién bi trong d6 sd bi xanh bing s bi d8? KQ:4.665
Bai 12: Mot hdp dung 4 vién bi dé , 5 vién bi tring va 6 vién bi vang . Ngudi ta chon ra 4 vién bi tir hop d6 .
Hoi c¢6 bao nhiéu cdch chon dé trong so bi 14y ra khong dd cd 3 mau. KQ:645
Bai 13: Cho 8 chit 56 0,1,2,3,4,5,6,7 .Tir 8 chif s6 s6 trén c6 thé 1ap dudc bao nhiéu sd , mdi s&
gdm 4 chit s6 ddi mot khac nhau va mdi s6 déu khdng chia hét cho 10. KQ: 1260
Bai 14:Hoi tir 10 chit s8 0,1,2,3,4,5,6,7,8,9 c6 thé 1ap dudc bao nhiéu s& gdm 6 chit s6 khac
nhau sao cho trong c4c chit s6 d6 cé mitsd 0 va sd 1. KQ:42000
Bai 15: C6 bao nhiéu s6 chin gdm 6 chif s& khdc nhau tirng d6i mot trong d6 c6 chit s& diu tién 12 s6 18?7
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KQ: 42000
Bai 16: C6 bao nhiéu s6 gdm 6 chit s6 khidc nhau tirng d6i mot trong d6 cé diing 3 chit s6 1& va 3 chit s6 chin

( chit s& dau tién phai khac khong ). KQ:64800
Bai 17: Trong mit phing cho da gidc déu H c6 20 canh . Xét cdc tam gidc ¢ ding 3 dinh dugc 18y tir cac dinh
ciaH.
1) C6 bao nhiéu tam gidc nhu vay? C6 bao nhiéu tam gidc ma c6 ding hai canh la hai
canh cia H . KQ:20
2) C6 bao nhiéu tam gidc c6 ding mot canh 1a canh ctia H? KQ:320
C6 bao nhiéu tam gidc khong cé canh nao la canh ctia H? KQ:800

Bai 18: Mot 16p hoc ¢6 20 hoc sinh , trong d6 ¢6 hai cdn bd 16p . Hoi ¢6 bao nhi€u cdch cu 3
ngudi di du Hoi nghi sinh vién clia trudng sao cho trong 3 ngudi d6 c6 it nhat mot cdn
bd 16p . KQ:324
Bai 19: C6 5 nha todn hoc nam , 3 nha todn hoc nif va 4 nha vat 1y nam . LAp mot doan cdng tdc 3 ngudi can
c6 cd nam va nif , can c6 cd nha todn hoc va nha vatly . H3i c6 bao nhiéu c4ch.
KQ:90
Bai 20: Cho da gidc déu AA,..A,. (n>2,nnguyén) ndi ti€p trong (O). Bi€t riing s6 tam gidc c6 dinh 1a 3
trong 2n di€m A, A,,..., A,, nhi¢u gap 20 lan s6 hinh chi¥ nhit c6 cdc dinh 1a 4 trong 2n diém
A LA, .. A,  Timn.
Bai 21: Cho tip hop A= {1;2;3,4;56,7;8,9}. Tir tip A c6 thé 1ap dugc bao nhiéu s8 c¢6 sdu chit s6 khdc nhau
sao cho cdc s6 nay chia h&t cho 5 va c6 diing 3 chif s6 18?
Bai 22: Cho tap hop A={0;1,2;34;5,6;7;8;9}. Tir tap A c6 thé 14p dugc bao nhiéu s c¢6 sdu chit s6 khic nhau
sao cho luén c¢6 mit hai chit s& 0 va 3?
Bai 23: Cho tip hop A= {1,2;3,4;5,6;7;8,9}. Tix tap A c6 thé 1ap dugc bao nhiéu s6 c6 sdu chit s6 khac nhau
sao cho chif s6 thit ba chia hé&t cho 3 va chif s& cudi chdn?
Bai 24: Cho tap hgp A={1,2;34;5,6;7;8;9}. Tir tap A c6 thé 1ap dugc bao nhiéu s6 c6 sau chit s6 khac nhau
sao cho cdc s& nay chia hét cho 2 va c¢6 ding 3 chif s6 18?2
Bai 25: Cho tdp hgp A= {0;1;2;3;4;5;6;7}. Tir A c6 thé 1ap dugc bao nhiéu s6 :
a) C6 nam chit s6 khac nhau va chit s6 7 ludn ¢6 mit mot 1an
b) C6 sdu chit s6 sao cho cdc s6 nay ludn 1&; chit s6 ding & vi tri thit ba ludn chia hét cho 67
Bai 26: Cho tap hgp A={0;1,2;3:4,5,6;7;;8,9}. Tir A c6 thé 1ap dugc bao nhiéu s6 :
a) C6 sdu chir s6 khdc nhau sao cho ludn c6 mit hai chit s6 0 va 3
b) C6 bay chit s6 khdc nhau sao cho ludn c¢6 mit hai chit s6 2 va 5
Bai 27: Mot trudng trung hoc c6 8 thdy day todn, 5 thay day vatly, va ba thay day héa hoc. Chon tir d6 ra
mot ddi c6 4 thay du dai hoi. Hi c6 bao nhiéu cich chon dé c6 dd ba bd mon?
Bai 28: Cho tip hgp A gdm n phan tif (n > 4). Biét riing, s6 tip con gdm 4 phin tif clia A biing 20 1n sd tap
con gdm 2 phin ti cia A. Tim K € {,2,..,n} sao cho s& tip con gdm k phin t ctia A 12 16n nhat
Bai 29: Doi thanh nhién xung kich ctia mot trudng phd thong c6 12 hoc sinh, gdm 5 hoc sinh 16p A, 4 hoc sinh
16p B, va 3 hoc sinh 16p C. Can chon 4 hoc sinh di 1am nhiém vu, sao cho 4 hoc sinh nay thudc khong
qud 2 trong 3 16p trén. HAi ¢6 bao nhiéu cdch chon nhu vay?
Bai 30: C6 bao nhiéu sd ty nhién gébm hai chif s6 khdc nhau ? Tinh tong ctia tit cd cic s6 do.
Bai 31: C6 bao nhiéu s6 ty nhién gdm 5 chit s8, chif s6 0 c6 mit ding 2 1an, chit s6 1 c6 mit ding mot 1an,
hai chif s& con lai phan biét
IL. CAC BAI TOAN GIAI PT,BPT,HPT:
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Bai 1: Gidi phuong trinh : PA”>+72=6(A?+2P,)

Bai 2: Gidi phuong trinh: C, +6CZ+6C’ =9x* —14x
Bai 3:Gidi phuong trinh: X°C = ACl, —-xCX}
Bai 4: Gidi ba't phuong trinh: Cl,-C} - % AZ, <0

Bai 5: Gidi hé phuong trinh:

2A) +5C) =90
5AY +2C) =80

X . X 1
Cy+1:Cy Cy'Cy+2:§
Bai 6: Gi4i hé phuong trinh: a) T (x>y) b)
3C y 1 = 5C y711 X . X 1
X+ X+ C A=
YUY 24

m+l . m . m-1 _ E..
n+1'Cn+l'Cn+l _553

Bai 7: Tim cdc s6 nguyén dudng m, n thda man: C
III. CAC BAI TOAN VE NHI THUC NIU-TON:

21
\ e N A ~ 2 ~ 2, . [ 1
Bai 1: Tim hé s0 cua s6 hang chia x® trong khai trién (\/ x° +—J

Bai 2: Bié€t tdng hé s6 clia ba s6 hang du tién trong khai trién [Xi/; +

n
1 N e
1\5/)(?] bang 79. Tim s0 hang
khong chira x
n
N . A 3 3 AL LR A AN 2 ~ A [N . R A
Bai 3: Cho khai trién | VX~ + | Bi€t tong hé s6 cua ba s6 hang dau ti€n trong khai tri€n trén

{x?

bing 631. Tim hé s& cla s6 hang c¢6 chia x°.

n
Bai 4: Tim gid tri clia x sao cho trong khai trién clia [ 2% + J (nla s6 nguyén duong ) c6 sd hang

2X—1
tht 3 va thit 5 c6 tdng biing 135, con cdc hé s6 clia ba s6 hang cudi cia khai trién d6 c6 tdng bing
22
1 9
Bii 5: Tim s6 hang khong chia x trong khai trién : P(X) = [l+ 2X — X_Zj
Bai 6: Ching minh riing: C* +3CK" +3CK?+C? =CFK, v6i 3<k <n
2 3 k n

Bai 7: Chitng minh ring : C} +2.gq +3.g; +ot k.é:k“_l ot n.é:n”_l = n(n;l)
Bai8: Ching minhring: 2"C? +2" 17 C! +2"%7°C? +..+7"C" =9"
Bai9: Chidng minh ring : n2"'C°% + (n-1)2"23.C’ +(n-2)2"°3°C? +..+3"'C"* =n5""

n+l n+l
2 cr = 3" -1
n+1 n+1
Bai 11: Tinh téng: S = CJys +2C 005 +3C 20 +...+ Cloy

2 3
Bai 10: Ching minh ring: 2C +2?Crf +%an +..t

N N A N 92 ~ 2, . R . 2, . 9 1 " ALY
Bai 12: Tim hé s0 cua s6 hang chita x2° trong khai tri€n nhi thic Niuton cua (—4 + X7J , bi€trdng
X

1 2 n  _ ~20
C2n+1 + C2n+l +..t C2n+1 =27 -1
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1C° 2C' 3C2  (n+1C’
0o I
AA A Ana
Bai 14: Khai trién biéu thiic (1-2x)" ta dugc da thitc c6 dang a, +a,x +a,x* +...+a,x". Tim hé s cia x°,

Bai 13: Tinh tdng S = ,bi€tring C) +C, +C2 =211

bi€t a,+a, +a, =71
Bai 15: Tim hé s6 ctia x*°y® trong khai trién cta (X3 - Xy)15
Bai16: Timne N saocho: CJ ,+C; ,+CZ ,+..+C2, =256
1 1 1
cl c! C!
i 18: Chitng minh ring C33"-C!3" " +...+(-1)"C" =C’ +C! +..C

Bai 17: Tim s6 tv nhién n sao cho :

o
-1

=]

2i 19: Cho A =(x —iz) D (x® - 1)10. Sau khi khai trién va rit gon thi bi€u thifc A s& gdm bao nhiéu s
X X

hang?
Bai 20: Tim sd tu nhién n thda min ding thic sau:
Cop +Ca 3% +.. +CH3H™ +.. +Cn?32 4 C2N3%" = 2%(2"° +1)
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