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Tong Hop Ky Nang Gidi Nhanh Toan Té Hop, Xac
Suat & Nhi Thic Newton

Tai liéu nay cung cap mét cai nhin té6ng quan, day du vé cac kién thac va ky
nang can thiét dé gidi quyét cac bai toan lién quan dén TG hgp, Xac suat va Nhj

thirc Newton trong chuong trinh Toan I6p 12 va luyén thi THPT Quéc gia.
Phan I: Cdc Quy Tac Pém Co Ban

Day la nén tdng dé€ gidi quyét moi bai todn dém phurc tap hon.

1. Quy tac cdéng

e Cong thuc: Néu mot cong viéc céd thé dugc thuc hién theo mot trong k
phuong an A, Az, ..., Ax, trong d6 phuong an Ai cé ni cach thuc hién va cac
phuong an déi mot khéng cé cach thuc hién nao chung, thi céng viéc do cé
N1 + N2 + ... + nk cach thuc hién.

e Giai thich: Dung khi cong viéc dugc chia thanh nhiéu phuong an/truéng hop
doc lap véi nhau. Dau hiéu nhan biét la t&r "hoac".

e Vi du 1: Mot I6p hoc c6 25 hoc sinh nam va 20 hoc sinh nit. Héi cé bao nhiéu
cach chon mét ban lam 16p trudng?

Giai: C6 2 phuong an: chon 1 ban nam (25 cach) hoac chon 1 ban nir (20

cach). Vay, so6 cach chon la 25 + 20 = 45 céach.
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e Vi du 2: T&r thanh pho A dén thanh phé B cé 3 dudng bo va 2 dudng hang
khong. Héi cd bao nhiéu cach di tir A dén B?
Gidi: C6 2 phuong an di chuyén: di duong bo (3 cach) hoac di duong hang

khéng (2 cach). Vay, c6é 3 + 2 = 5 cach.

2. Quy tac nhan

e Cong thirc: Néu moét cong viéc phdi hoan thanh qua k giai doan lién tiép.
Giai doan 1 c6 n1 cach, giai doan 2 c6 nz2 céach, ..., giai doan kcd n« cach, thi

cong viéc d6 cé n1 X N2 X ... X nk cach hoan thanh.

e Giai thich: Dung khi cong viéc duoc chia thanh nhiéu giai doan/budc noi tiép

nhau. Dau hiéu nhan biét la tu "va", "lién tiép".

e Vi du 1: An mudn tao moét thuc don cho bira téi gom 1 mén khai vi, 1 mon
chinh va 1 mén trang miéng. Nha hang c6 4 moén khai vi, 5 mén chinh, 3 mén
trdng miéng. Hbi An cé bao nhiéu cach tao thuc don?

Gidi: Cong viéc co 3 giai doan: chon mén khai vi (4 cach), chon mén chinh (5
cach), chon mén trdng miéng (3 cach). Vay s6 cach tao thuc donla 4 x 5 x 3

= 60 cach.

e Vi du 2: Cé bao nhiéu so tu nhién cé 3 chir s6 khac nhau dugc lap tur céc chir
so {1,2,3,4,5}?
Giai: Goi s6 can tim la abc.
- Chon a: ¢6 5 cach.
- Chon b (khac a): c6 4 cach.
- Chon c (khac a, b): cé 3 cach.

Theo quy tac nhan, cé 5 x 4 x 3 = 60 s0.
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Phan Il: Hodn Vi - Chinh Hop - Té Hop

Péy la cac cbéng cu d€m nang cao, can phan biét ré rang dé trdnh nham Ian.

Tiéu Hodn vi Chinh hop T6 hop

(Permutation) (Arrangement) (Combination)

, ) Chon ra k phan tu tu
Ban  Sap xép thir ty tat Chon ra k phan t& tu n ) ]
n va khéong sap xép

chat ca n phan to. va €6 sap xép thi tu.
thr tu.

Cong

Pn = n! Ank = n! / (n-k)! Cnk = n! / (k!(n-k)!)
thuc

Bai toan yéu cau Bai toan yéu cau "chon Bai todn yéu cau

"sap xép", "xép va sap xép", "chon "chon mét nhém",
Dau

thanh hang", "tao s6 ngudi vao cac chic vu "chon mot doi",
hiéu

tlr tat cd cac chirs6  khac nhau", "taos6 c6  "chon cac vat pham

da cho". cac chit s6 khadc nhau". khéng phan biét".

1. Hoan vi
e COng thuc:Ph=n!'=nx(n-1) x ... x 2 x 1
e Gidi thich: La s6 cach sap xép th( tu cho n phan t& khac nhau.

e Vi du 1: C6 bao nhiéu céch xép 5 hoc sinh vao mét hang ghé dai cé 5 ch6?
Gidi: Moi cach xép la mot hodn vi clia 5 hoc sinh. S6 cach xép la Ps = 5! =

120 céach.
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e Vidu 2: T cdc chrs6 1, 2, 3 cé thé lap dugc bao nhiéu sé tu nhién cé 3 chir
s6 khac nhau?
Gidi: Mbi s6 tao thanh la mét hoan vi ctia 3 chitr s6. S6 céc s6 lap dugc la Ps =

3! = 6 s0.
2. Chinh hop
e Cong thuc:Ank = n! / (n-k)! (Diéu kién: 1 =k = n)

e Giai thich: La s6 cach chon k phan ti tir n phan t& va sap xép chidng theo
mot tha tu nao do.

e Vidu 1: M6t t6 c6 10 nguoi. Can chon ra 3 ngudi dé€ gilt cac chirc vu: to
trudng, t6 phd, thu ky. Hdi c6 bao nhiéu cach chon?
Giai: Chon 3 nguoi va phan vao 3 chirc vu khéc nhau (cé thi tu). S6 cach
chon la Aio® = 10! / (10-3)! =10 x 9 x 8 = 720 céch.

e Vi du 2: C6 bao nhiéu so tu nhién gom 4 chir s6 khac nhau duogc lap tu tap
{1,2,3,4,5,6}7?
Gigi: Mo6i s6 la mét cach chon 4 chir s6 tlr 6 chr s6 va sap x€p chiling. S6 cac

sO lap duogc la Ae* = 6!/ (6-4)! = 360 s0.

3. T6 hop

e Cong thuc:Cnk = n! / (k!(n-k)!) (Diéu kién: 0 = k = n)

e Gial thich: La s6 cach chon k phan t& tir n phan t& ma khong quan tam dén
th( tu cla chung.

e Vi du 1: Mot doi bédng chuyén cé 12 van déng vién. Huan luyén vién can

chon ra 6 ngudi dé thi dau. Hoi c6 bao nhiéu cach chon?
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Giai: Chon 6 ngudi tr 12 ngudi khéng phan biét vi tri. S6 cach chon la C12¢ =

12!/ (6'6!) = 924 cach.

e Vi du 2: Trong moét hép cé 5 vién bi xanh va 4 vién bi dé. C6 bao nhiéu cach

lay ra 3 vién bi, trong dé cé 2 bi xanh va 1 bi dé?
Giai:

- Chon 2 bi xanh tur 5 bi xanh: Cs?2 = 10 cach.

- Chon 1 bi do tu 4 bi do: Cs* = 4 cach.

Theo quy tac nhan, s6 cach lay la 10 x 4 = 40 céch.

Phan IlI: Nhi Thic Newton

1.

Coéng thuc khai trién

Cong thuc:(a + b)" = 3 (k=0)" Cnk @™« bk = Cn%a” + Cn'a"'b* + ... +
Cn"b"

Giadi thich: Cong thic nay cho phép khai trién 10y thtra bac n ca mét téng
hai s6 (nhi thiec).

S6 hang téng quat thit (k+1):Tk+1 = Cak @™k b* (v6ik =0, 1, ..., n)

Vi du: Khai trién (x + 2)%.

Gidi: Ap dung c6ng thic véi a=x, b=2, n=4:

(X + 2)% = Ca%x% + Calx3(2)r + Ca2x?(2)? + Ca3x*(2)3 + Ca*(2)*

=1x*+4:x32 + 6:x>4 + 4:x-8 + 1-16

= X4+ 8x3 + 24x%? + 32x + 16
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2. Ung dung giai nhanh

Cac dang bai thuong gap la tim hé s6 hoac s6 hang thda man diéu kién cho

trudce.
a. Tim hé sb cua sé hang chua x™

e Phuong phap:
1. Viét cong thirc s6 hang téng quat Tk+1 = Cnk an~ bk,
2. Bién d6i phan chla bién x vé dang x? (p phu thubc vao k).
3. Cho p = m dé tim k.

4. Thay k tim dugc vao phan hé sé cla Tk+1 dé€ co két qua.

e Vi du: Tim hé sé cla x5 trong khai trién (2x - 1)°.
Gidai:
- S6 hang tong quat: Tk+1 = Cok (2x)27k (-1)k = Cok 29k (-1)k x9k,
- Yéu cau tim hé s6 cla x5, néntacé: 9-k=5=k = 4.

- Hé s6 can tim la: Co? 2974 (-1)* = Co* 25 = 126 X 32 = 4032.
b. Tim sé hang khéng chia x (s6 hang ddc lap)

e Phuong phap: Day la truong hgp dac biét cda dang trén, véi m = 0. Ta cho

s6 m{ cla x bang 0 dé tim k.
e Vi du: Tim s6 hang khong chira x trong khai trién (x + 1/x2)s,
Giai:
- SO hang tong quat: Tk+1 = Ce* X6k (1/x2)k = Cek x5k x=2k = Cek X673k,
- S6 hang khong chra x (ng véi s6 mi cla x bang 0: 6 -3k = 0 = k = 2.
- S6 hang can tim la: T2+1 = Ce2 X° = 15.
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Phan IV: Cac Bai Toan Xac Suat
1. Céng thuc tinh xac suat cé dién

o Khéng gian mau (Q): Tap hop tat ca cac két qua co6 thé xay ra cia mot

phép thi. n(Q) la s6 phan t& cda khéng gian mau.

e Bién c6 (A): Mot tadp con cha khong gian mau. n(A) la s6 két qua thuan lgi

cho bién co A.
e Cong thuc:P(A) = n(A) / n(Q)

e Vi du 1: Gieo mdt con stic sac can doi. Tinh xac suat dé dugc mat cé so
cham la chan.
Giai:
- Khéng gian mau: Q = {1, 2, 3,4, 5,6} = n(Q) = 6.
- Bién c6 A: "mat c6 s6 cham la chan". A = {2, 4, 6} = n(A) = 3.

- X4ac suat: P(A) = n(A) / n(Q) = 3/6 = 1/2.

e Vi du 2: M6t 16p c6 40 hoc sinh gom 25 nam va 15 nit. Chon ngau nhién 3
hoc sinh. Tinh xac suat dé€ 3 hoc sinh dugc chon déu la nam.
Giai:
- Chon 3 hoc sinh batky t&r 40 hoc sinh: n(Q) = Cao3 = 9880.
- Bién ¢0 A: "chon duoc 3 hoc sinh nam". S6 cach chon 3 nam t&r 25 nam la
n(A) = C2s53 = 2300.

- Xac suat: P(A) = 2300 /9880 = 0.2328.
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2. Cac quy tac tinh xdac suat
a. Quy tac cdng xac suat

e Giai thich: Dung dé tinh xac suat cla bién c6 hop (A u B), tdc la "A hoac B
xay ra".

e Cong thuc:
- Néu A va B xung khac (khéng thé clung xay ra): P(A u B) = P(A) + P(B).

- Néu A va B bat ky: P(A u B) = P(A) + P(B) - P(A n B).

e Vi du: M6t hop chlra 10 qua cau, trong dé cé 3 qua do va 7 qua xanh. Lay
ngau nhién 1 qua. Tinh xac suat lay dugc qua dé hoac qua xanh.
Giai: Goi A la bién c6 "lay dugc qua do", B la "lay dugc qua xanh". A va B
xung khac.
P(A) = 3/10, P(B) = 7/10.

P(A u B) = P(A) + P(B) = 3/10 + 7/10 = 1.

b. Quy tac nhan xac suat

e Giai thich: Dung dé tinh xac suat cta bién c6 giao (A n B), tdc la "cd A va B
cung xay ra".

e Cong thuc: Néu A va B doc lap (viéc xady ra cla bién cbd nay khéng anh
hudng dén xac suat xady ra cla bién co kia): P(A n B) = P(A) x P(B).

e Vi du: Gieo hai dong xu can doi. Tinh xac suat dé€ ca hai dong xu déu ra mat
sap.
Giai: Goi A la "dong xu th& nhat ra mat sap", B la "dong xu th& hai ra mat

sap". A va B doc lap.
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P(A) = 1/2, P(B) = 1/2.

P(AnB) =P(A) x P(B) =1/2 x 1/2 = 1/4.

c. Bién co doi

e Gidi thich: Bién c6 déi cla A, ky hiéu Ia A, 1a bién c6 "A khéng xay ra". Viéc
tinh xac suat ctia A doi khi dé han tinh P(A).

e Céng thuc:P(A) =1 - P(A)

e Vi du: Gieo 3 dong xu. Tinh xac suat dé c6 it nhat mot mat sap.
Giai: Goi A la bién c6 "c6 it nhat mot mat sap".
Bi€n c6 d6i A la "khéng cé mat sdp nao", tic la ca 3 dong xu déu ngua.
n(Q) = 23 = 8.
n(A) = 1 (trudng hgp N-N-N).
P(A) = 1/8.

Vay, P(A) =1-P(A)=1-1/8 =7/8.
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