§ 1 To hop
A. Tém tit gizo khoa
I. Quy tic dém
1. Quy tic cong: Gia sir cong viéc co thé tién hanh theo mot trong hai phuong an A va B. Phuong 4n A c6 thé thyuc hién
bdi n cach; phurong an B ¢ thé thuc hién bdi m cach. Khi do, cong viéc dugc thyc hién theo n + m cach.
2. Quy tidc nhdn: Gia sir cong viée bao gdm hai cong doan A va B. Cong doan A c6 thé thuc hién boi n cach; cong doan
B c¢6 thé thuc hién boi m cach. Khi do, cong vigéc dugc thuc hién boi n.m cach.
IL. Ho4n vi — Chinh hop — Té hop
1. Hoan vi:
a. Pinh nghia: Cho tap A c6 n phan tir. Mdi sy sap xép cta n phan tir d6 theo mot thir tu dinh trudc 1a mot phép hoan vi
cac phan tir ctia tap A.
b. Pinh Iy: S6 phép hoan vi clia tap hop co n phan tir, ki hiéu P, 1a: P,=n!=1.2.3...n
2. Chinh hop:
a. Pinh nghia: Cho tap hop A c¢6 n phan tir. Xét s6 k 0¥ ma 1<k <n . Khi liy ra k phan tir trong s n phan tir rdi dem
Sép xép k phﬁn tor d6 theo mot thir tyr dinh trude, ta duge mot phép chinh hop chap k cta n phén tur.
n!
(n-Kk)t-

b. Pinh ly: S6 phép chinh hop chap k cia n phan tir, ki hidu A* 1a; Ay =n.(n=1)..(n-k+1) =

3. T6 hop:
a. Dinh nghia: Cho tap hop A c6 n phan tir va s6 k 0¥ ma 1<k <n. Mot tap hop con cia A c6 k phan tir dugc goi la
mot to hop chap k ciia n phan tir.

_ n! _n(n—l)...(n—k+1)

s rr QA A A , S S TU oL -
b. Pinh Iy: S6 t6 hop chap k ciia n phan tir, ki hiéu C; la: C| Ki[n k]! Kl

c. Hai tinh chit co bén ciia té hop:
Choa, kO¥%":
ck=cCy* (0<k<n)
Ck,, =C+C" (1<k<n)

IIL Khai trién nhi thirc Newton

(a+b)n :zcl;anfkbk
=Cla" +Cla"'b+..+Cka" ™ b* +..+CIb"
Nhdn xét: i )
—  Trong khai trién nhi thirc Newton ¢6 n + 1 86 hang.
—  Trong mdt s6 hang thi tong s6 mil cua a va b bang n. )
—  Cac h¢ s0 cua khai triéu nhi thitc cach déu so hang dau va cuoi thi bang nhau.
— S hang tong quét thir k + 1 ki higu Ty, thi: T,,, =Cta" b
- Cl+Cl+Cl+.+Ch =20
O -CLHC -C (1) R (1) =0

- (a +b)n = ;C:a"_kbk 1a khai trién theo s6 mii ciia a giam dan.

n

- ( a+t b) "= Z Cka*d"™ 1a khai trién theo sé mil cua a tang dén.
=0

B. Cac Dang bai toan co ban
Dang 1: Bai todn vé quy tic dém

Phuwong phdp gidi: Can phdn biét cong viéc phai lam dwoc tién hanh theo phwong dn A hodc B dé chon quy tic cong,
hodc bao gom cong doan A va B dé chon quy tac nhdn.

Vi dul: Ban X vao siéu thi dé mua mot ao so mi, thoe ¢& 40 hoac 41. Co 40 c¢6 3 mau khac nhau, ¢& 41 c6 4 mau khac
nhau. H6i X ¢6 bao nhiéu cich chon?
i Gidi
Ban X c6 hai phuong an dé chon:
Phuong an A ¢& 40: C6 3 cach chon (chon theo 3 mau);
Phuong an B ¢& 41: C6 4 cach chon.
Vay X ¢6 3 +4 =7 cach chon.
Vi du 2: Chotap A ={0;1;2;3;4} . C6 bao nhiéu sb chin ma mdi s6 gdm ba chit s6 khac nhau chon trong sb céc phan tir cia A?
Gidi
Cich 1: Goi s6 can tim dang: abc véi ¢ phai chia hét cho 2. Ta c¢6 hai phuong 4n chon s6 chén:
Phuong dn A: Chon s chin tan cling bang 0 (dang ab0)
]
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Chon bOA\{ 0} : ¢6 4 cach chon
Chon aJA\{a,0} : ¢6 3 cach chon
Vay phuong an A cé: 4.3 = 12 cach chon
Phuong an B: Chon sb chén tan cing khéc 0.
Chon ¢0{2;4} : ¢6 2 cach chon
Chon aJA\{¢;0} : ¢ 3 cach chon
Chon bOA\{a,c} : ¢6 3 cach chon
Vay phirong an B co: 2.3.3 = 18 cach chon
Vay c6 tat ca: 12 + 18 = 30 so chan dugc lap tor A
Cach 2:
+  S6 c6 ba chir s§ khac nhau 1ap tir A 13: abc
Chon a JA\{ 0} : ¢6 4 cach chon
Chon bOA\{a} : c¢ 4 cach chon
Chon cJA\{a,b} : ¢6 3 cach chon
Viy c6: 4.4.3 =48 56 ¢6 3 chitsé lgp tir A (1)
e S§1& co ba chir sb khac nhau lap tir A 1a: abc (c phai 1a s6 1&)
Chon ¢O{1;3} : ¢6 2 cach chon
Chon a0A\{¢,0} : ¢6 3 cach chon
Chon bOA\{a,¢} : ¢6 3 cach chon
Vay ¢6: 2.3.3 =18 56 1é ¢6 ba chit 56 ldp tir A. (2) ]
Tuwe (1) va (2) ta suy ra: Sé chan cé ba chii so lap tir A la: 48 — 18 = 30 so
Vidu 3: Tir tap A ={1,2,3,4,5 hoi ¢6 thé 1ap duoc bao nhiéu sb ¢6 7 chir s sao cho chit sb 1 xuét hién 3 14n, con cac
chir s6 khac xuét hién mot 1an?
) ) Gidi
S6¢co7 g:hfr sOnén c6 7 vi tri ‘
Vay ta lay cac phan tir cua A cho vao cac vi tri nay sao cho thoa méan dé bai
Cho sc} 2 vao 7 vi tri: ta ¢6 7 cach chon
Cho s0 3 vao céac vi tri con lai: ¢6 6 vi tri chon i
Cho s0 4 vao céc vi tri con lai sau khi cho s6 2, 3: ¢6 5 vi tri dé chon
Choso 5 vao cdc vi tri con lai sau khi da cho s0 2, 3, 4: ¢6 4 vi tri d€ chon
Conlai3sol va3 vi tri con lai ¢6 1 cach chon
Vay co: 7.6.5.4.1 = 840 so
Dang 2: Thuc hién phép hoan vi

Phwong phap gidi:
e St dung phép x&p dat ctia n phan tir c6 thir tu: P,=n!=1.2.3...n
+  Thyc hién quy tic cong hodc quy tic nhan

Vi du: Ban X moi hai ban nam va ba ban nir dy ti¢c sinh nhat. Ban dinh xép nam, nit ng(“)i riéng trén cac chiéc ghé, xép
theo mot hang dai. Hoi X c6 bao nhiéu cach xép dat?
Gidi

Day la bai toan hoan vi.

Xép hai ban nam vao hai ghé k& nhau: c6 2! cach xép.

Xép ba ban nit vao ba ghé ké nhau: c6 3! cach xép.

Xép theo nhom nam, nit: ¢6 2! cach xép.
Vay s6 cach xép la: 21.(213!) = 24 cdch.
Dang 3: Thuce hién phép chinh hgp

n!

Phwong phdp gidi: Phép xép dat co thir tw cta k phén tir trong n phén tir: A, = n.( n-= 1) ( n-k+ 1) m

Vi dul: Trong mit phang cho 7 diém A, B, C, D, E, M, N khéc nhau. C6 bao nhiéu vecto ndi hai diém trong cac diém d6?
M&i vecto 1a mot chinh hop chap 2 cua tap hop géGrlrtll l7 diém.
S6 vecto muén tim 1a s6 chinh hop chap 2 ciia 7: A7 =7.6 =42 (vecto).
Vidu 2: T tap A ={0,1,2,3,4,5) ¢6 thé 1ap duoc bao nhiéu sé 6 4 chit sé khac nhau?
Gidi:
Goi s0 can tim 1a abed
c6 a0AN 0} : ¢6 5 cach chon
bed 14 mot chinh hop chap 3 cua tip A\{a}: c6 Al
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Vay ¢6 5.A% =300 sb
Dang 4: Thuc hién phép t6 hop

« n!

Phwong phdp gidi: Phép xép dat khong co thtr tu ctia k phan tir chon trong n phan tir: €, = m (0 sksn

Vi du: Cho 7 diém phan biét khong ton tai ba diém thang hang. Tur 7 diém trén c6 thé lap dugc bao nhiéu tam giac?
Gidi
Mot tam giac ‘g(“)m 3 dinh (khong (;ﬁn thir tw) chon trong 7 diém. Nhu vay dé tao mot tam giac xem nhu chon
mot tdp con gom 3 phan tir trong sO 7 phan tu.

7
S6 tam giac 1a s6 t6 hop chap 3 cua 7: C) = a1 =35 (tam giac)

Dang 5: Tim n J¥ " trong phwong trinh chira P, A%, C¥

Phwong phap gidi: Dung cac cong thirc:
n!

P =n! (nx1); A:=n(n—1)...(n—k+1):m (1<k<n); l"(:k!(n—k)' (0<k<n)
, 2P,
n’dyI:TimnD¥*,néucé:P—“=Ai (1).
n-1
Gidi
Piéu kién: n >3
=0 (loai
(1) = 20 o) (n=2) = 2=(n-1)(n=2) = n*~3n=0 ~ =0 (100
(n-1)! M =3 (thoaman)
Vayn=3.

Vidy 2: Tim n 0¥, néu co: 6n=6+C) 2C,. (2
Gidi
Diéu kién: n=3 .
n!
2!(n-2)!
Tir (2) va (3) ta c6: 3<n<12. Vay n{3,4,5,6,7,8,9,10,11,12} |
Dang 6: Tim phin tir diic biét trong khai trién ciia (a + b)".

(2) = 6n=6+C} =C.+C] = 6n-6=C. = 6(n-1) = = n’-13n+12<0 = 1<n<12 (3)

Phwong phdp gidgi: St dung cong thirc khai trién ciia nhi thirc Newton:
(a+b)" = Z Cra"*b* =Cla" +Cla"'b+Cja" b’ +..+Cka" ™ b" +..+ C2b" (khai trién theo lily thira ctia a ting, b giam)
=0

(Chii y: (a+b)" = gcﬁakbn_k khai trién theo lily thira ctia a giam dan, b ting dan)

Vi dul: Tim sb hang chia x* trong khai trién (11 + x)".
Gidi
Cach 1:
Ta ¢6 s6 hang tong quat tht k + 1 trong khai trién trén 1a: T, = C};11"*x" (0 <k<10

Pé x*=x’thi k=3, 0 s6 hang chtra x* 1a: C;,11°x°
Cach 2:

11
(11+x)" =ZC$111“‘kxk 0 Péx*=x*thi k=3 0 Sb hang chira x* 1a: C}11°x°

30 ,
Vi du 2: Trong khai trién %«/ﬁ _T_ , (x> 0), hdy tim so hang khong chira x.
) ) Gidi
Co s0 hang tong quat thor k + 1 1a:

10—k

10-k g 1 |j g ﬁ 3 20-5k
Tk+l:Ci(0(2\3/7) Erj_g KRx s EL%: _Cfozlo—k(_:;)kx . :Ciqozlo—k(_3)kx p
0 0 fBeb X2
2 A R , -5k

beé so hang khong chira x th1 =0 k=

Vay sb hang khong chira x 1a: Cj2°(=3)" =4354560  (Chui y: tfa” = a? )
Vi du 3: Tim hé s6 cua x® trong khai trién H+ x’ (1 - x) é

Gidi
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Ta co:

H+x*(1-x ;ck ;ck *( gc“ 2ch‘ = :gzc Ky (-1) x™ (0<i<k<8
2 +i . 8 i . 4 . . .

Pé x* =x* o 2k+i=8 = k:T,kvéllécécsénguyénthéamén(OSISkSS)D i=0;k=4vai=2;k=3

Vay hé s6 cua s hang chura x* 1a: CiC}(-1)" +C3C? (-1)” =238

, L2 10 1A K . A X 1s £
Vi du 4: Cho khai trién: (1+2x)" =a, +ax +a,x” +..+2,x'’, c6 cdc hé s§ 2,,2,,2,,..,2,,. Tim hé s 16n nhét

Gidi

Ta co: (1+2x)‘°=zc zckzk “ (0<k<10) O Hesb a, =C 2
10!
LA _ G2 k!(10 -k]! ___lo! (k+1)!(9—k)!: k+1 «
co: a, Ch2 10! 5 kl10-Kk]! 2.10! 2.(10-k) (05k<9)
(k+1)1(9-k)!

c Ao KL i1<20-2k < k<64t
T ET I <073

. 1
O véi k<6+§ - a <a., 0a,<a <a,<a,<a,<a,<a, <a, (1)

o 1
Laico: a, >a,, < k>6+§D a,>ag>a, >a, (2

T (1) va (2) O hé sb 16n nhat la: a, =C[;27 =15360
Dang 7: Tim tdng cé chira C¥

Phuwong phdp gidi: Tir dé bai, ta lién két véi mot nhi thire khai trién va cho x gia tri thich hop, tir d6 suy ra két qua.

Vidy I: Tinh tong: S, =C’ +C. +C> +..+C"; S, =C’ -C\ +C? —..+(-1)" C* +..+(-1)"C"
Giii
Ta co:
Chonx=1taco: (1+1)" =C)+C} +C] +..+C) O S =2"
Chonx=-1taco: (1-1)" =Cl=CL +C2 —..+(-1)" C +..+(-1)"C" O 8, =0
Vi du 2: Tinh tong: S, =C5, +C;, +Ci +..+C»; S, =C), +C), +..+C"
Giii
Tacé: (1+x)7 =C), +C,, +C;, +C; +...+C7 +C
x=1 02" :cgn+C‘2n+C§n+C§n+c‘2‘n+...+c§“‘1+cz“%
X:_l D 0 :C(Z)n_ClZn-'-C;n _an+cgn _"'_ngl Ci: D

2n

+

2n — 0 2 4 2n — 0 2 4 2n — ~2n-1
27 =2 C2n+C2n+C2n+"'+C2n < Ss_C2n+C2n+C2n+--+C2n =2
Lai cé:
x=1 02"=C) +C, +C5, +C; +C) +..+Cn +Cn 5

X:_l D 0 :an_C]ZH+C§n_czn+cgn_"‘_cgz]+C§?1 E

2 =2(C), +C, +C5, L+ C) = S, =C), +C) +L+C =2
Vidy 3: Tinh tong: T =C{ —2C} +2°C. -2°C} +..+(=2)" C}
Gidi
Taco: (1+x)" =C) +Cix +Cix* +...+Cix" +.. +CIx"
Chon x =-2 duge: (1-2)" =C! -2C} +2°C} -2°C} +..+(=2)"C! O T=(-1)"
) C. Cau héi tric nghiém ) ‘ )
Cau 1: Trong mot lie}n doan b(")ng ’r(A) ¢6 10 d6i, moi doi dau véi moi doi khac hai lan, mot lan & san nha va moét lan &
san khach. So tran dau dugc sap xép la:
a. 45 b. 90 N c. 100 d. 180

Cau 2: Trong mdt lién doan bong da c6 10 doi, moi doi phai da 4 tran véi moi doi khac, 2 trn ¢ san nha va 2 tran ¢ san
khach. So6 tran dau dugc sap xep la:

a. 180 b. 160 c. 90 d. 45
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Cau 3: Gia st ta dung 5 mau deé t6 mau cho 3 nudc khac nhau trén ban do va khong cé mau nao dugce dung lai hai lan.
SO cac cach dé chon nhitng mau can dung la:

a. ! b. 15 c. S d.s?
2! 312!

CAu 4: Sb tam giac xac dinh boi cac dinh cia mét da giac déu 10 canh la:

a. 35 b. 120 c. 240 d. 720
Ciu 5: Néu tit ca cac dudng chéo cua da gidc déu 12 canh duoc vé thi sé dudng chéo 1a:

a. 121 b. 66 c. 132 d. 54
Cau 6: Néu mot da giac déu co 44 duong chéo, thi sé canh cua da giac la:

a. 11 b. 10 c.9 d. 8

Ciu 7: Sau bita tiéc, mdi nguoi bat tay mot lan voi mdi ngudi khac trong phong. C6 tat ca 66 lan bat tay. Hoi trong
phong c6 bao nhiéu nguoi?

a. 11 . b2 ¢33 d. 67
Ciu 8: SO tap hop con c6 3 phan tir cia mot tdp hop co6 7 phan tir 1a:
7!
a. C; b. Al c. — d.7
! 3!
Cau 9: Tén cua 15 hoc sinh dugc bo vao mii. Chon tén 4 hoc sinh cho di du lich. Héi ¢6 bao nhiéu cach chon?
a. 4! b. 15! c. 1365 d. 32760

Cau 10: Mot hoi déng g6m 2 giao vién va 3 hoc sinh dugc chon tir mdt nhom 5 gido vién va 6 hoc sinh. Hoi ¢ bao
nhiéu cach chon?

a.200 b. 150 c. 160 d. 180
Céu 11: Mot t6 gom 12 hoc sinh trong d6 ¢6 ban An. Hoi cé bao nhi€u cach chon 4 em di truc trong d6 phai c6 ban An?
a. 990 b. 495 c. 220 d. 165
Céu 12: Tu mot nhom 5 nguoi, chon ra cac nhom cd it nhat 2 nguoi. Hoéi ¢6 bao nhiéu cach chon?
a. 25 b. 26 c. 31 d. 32
Ciau 13: Mot da giac 101 ¢6 so duong chéo gap doi so canh. Hoi da giac do ¢6 bao nhiéu canh?
a5 b. 6 c.7 ) d.8
Cau 14: Mot to gom 7 nam va 6 nit. C6 bao nhiéu cach chon 4 em di tryc sao cho it nhat 2 nit?
a. (C2+CI)+(C+C) +C b. C2C2+C.C +C
c. C;,.C}, d. Mot dap s6 khac
Cau 15: S6 cach chia 10 hoc sinh thanh ba nhom 1an luot gém 2, 3 va 5 hoc sinh la:
a. C;, +C), +C}, b. C;,C.C} c. C;,+C) +C: d. C;, +Ci +C;

Cau 16: Mot tht sinh phai chon 10 trong $6 20 cau hoi. Hoi c6 bao nhiéu cach chon 10 cau nay néu 3 cau dau phai
duogc chon?

a. Cy b. C, +C], c. C;,Cl, d. CJ,
Cau 17: Trong cac cau sau day, cau nao sai?
a. Cf4 = C:zlt b. C130 +Cf0 = Cfl
c. Ci+C,+C;+C, +C; =16 d. Cj, +C;, =C;,
Céu 18: Mudi hai duong thing c6 nhidu nhit bao nhiéu giao diém?
a. 12 b. 66 c. 132 d. 144
Cau 19: Cho biét C™ =28. Gia trj ciia n va k 1an luot 1a:
a.8va4 b.8va3 c.8va2 d. Khéng thé tim duoc.

Cau 20: C6 tit ca 120 cach chon 3 hoc sinh tir mot nhom n (chua biét) hoc sinh. S6 n 1a nghiém cta phuong trinh nao
sau day?
a.n(n+1)(n+2)=120 b n(n+1)(n+2)=720 ¢ n(n-1)(n-2)=120 d. n(n-1)(n-2)=720
Ciéu 21: Tir bay chit s6 1, 2, 3, 4, 5, 6, 7 c6 thé 1ap duoc bao nhidu s6 gdm 4 chit s6 khac nhau (hay d6i mot khac nhau)?
a. 7! b. 7* c.7.6.54 d. 71.6!.5!.4!
CAu 22: S6 cach chon mot ban che”ip hanh gé)m mdt truong ban, mdt pho ban, mdt thu ki va mot thu quy duge chon tir
16 thanh vién la:
16! 16! 16!
. — C. —— d —
4! 124! 12!
Céau 23: Trong mdt budi hoa nhac, ¢6 cac ban nhac cua cac trudng dai hoc tir Hué, Pa Ning, Quy Nhon, Nha Trang va
Pa Lat tham du. Tim s6 cach xép dat tha tu dé cac ban nhac sé biéu dién néu ban nhac Nha Trang biéu dién dau tién.

a. 4

a.4 ) b. 20 c24 ) d. 120
Céu 24: Tu cac chir s0 2, 3,4 va 5 co the 1ap dugc bao nhiéu s6 gébm bon chir s6?
a. 256 b. 120 c.24 d. 16

Cau 25: Ong va ba An cing c6 6 dira con dang 1én may bay theo mot hang doc. C6 bao nhiéu cach xép hang khac nhau
néu 6ng An hay ba An dtmg & déu hodc cudi hang?
a. 720 b. 1440 c. 20160 d. 40320

Cau 26: Xép 3 sach Vin khac nhau, 4 sach Toan khac nhau va 2 sach Anh khac nhau trén mét ké sach dai sao cho cac
sach cung mon xép ké nhau. S6 cach xép c6 duoc la:
- -]
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a. 288 ) b. 864 ~c. 1260 ) d. 1728 o )
Céau 28: Tu cac chfr SQ 1,2,3,4,5,6va’7, ta 1ap thanh cac s0 gom 4 chir so6 khac nhau sao cho hai chir s6 dau 1a so 1¢,
hai chir s0 sau 1a so6 chan. Hoi ¢6 bao nhiéu so dugc 1ap thanh?

a. 72 b. 144 c. 210 d. 840

Cau 29: Xép 7 ban ngdi trén mot diy ghé dai sao cho hai ban An va binh ngdi k& bén nhau. S6 cach xép la:
a. 720 b. 1440 c. 1080 d. 840

Céu 30: Tir mot to co n hoc sinh, ta chon hai em lam t6 trudng, t6 pho. Co 56 cach chon khac nhau. Nhu thé sd n béng:
a. 32 b. 16 c. 8 d. 4

Cau 31: T n nguoi chon ra ba ngudi lam chu tich, phé chu tich va thu ki. Cé 120 cach chon khac nhau. Nhu thé sb n bf“ang:
a. 4 b.5 c.6 d. 40

Cau 32: Néu C* =10 vaA* =60 thi k bing:
a.3 b.5 c.6 d. 10

Cau 33: C6 bao nhiéu sb tw nhién gdm ba chit sé khac nhau?
a. 648 b. 720 c. 900 d. 999

Cau 34: Xép 3 nam va 4 nit ngdi trén mot diy gdm 7 ghé. Néu ho ngdi theo timg phéi (tirc 1a nam riéng, nit riéng), thi
s6 cach xép la:

a. 314! b. 7 c. T
2 41.3!
Cau 35: Bay quyén sach danh s6 tir 1 dén 7 phai dwoc xép vao ding bay vi tri mang sb tir 1 dén 7. Néu xép 16n chd, thi
s6 cach xép 16n chd 1a:

d. 2.31.4!

a. 6 b. 71— 1 C. 61+51+41431421+1! d. Mot dap sb khac
CAu36: Tir ndm chit s6 0, 1, 2, 3, 4 ¢ thé 1ap duogc bao nhiéu s6 tu nhién x gém céc chit s6 khac nhau biét x > 3000?

a. 144 b. 96 c. 60 d. 48
Cau 37: Xép 3 sach Todn, 2 sach Li, 1 sach Hoéa trén mot ké sach dai sao cho céac sach cung mot loai xép ké nhau. Sé
cach xép la:

a. 12 b. 18 c. 36 d. 72
CAu 38: Tix cac chir sd 1, 2, 3, 4 ¢o thé 1ap dugc bao nhiéu s6 tu nhién g6m céc chit s6 khac nhau?

a. 16 b.24 c. 15 d. 64

Cau 39: Xép 6 ngudi (trong d6 c6 1 cip vo chong) ngdi quanh mot ban tron c6 6 ghé khong ghi sb sao cho cip vo
chdng ngdi canh nhau. S6 cach xép la:

a. 2.5! b. 2.4! c. 5! d. 4!
Cau 40: Mot diy dai co 10 ghé. Xép mot cap vo chong ngdi vao 2 trong 10 ghé sao cho ngudi vo ngdi bén phai nguoi
chdng (khong bét budc phai gan nhau). S6 cach xép la:

a. 45 b. 50 c. 55 d. 90
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