Hen nhau & céng truorng dai hoc 2k9
ANH SHIPER TOAN PONG HANH CUNG 2K9
CHUYEN DPE. SAP XEP SO VA PO VAT VAO MO HINH CHO TRUOC

Caul: Cho mot bang 6 vudbng 3x3 nhu hinh v& Dién ngiu nhién 9 s& thudc tdp hop
X ={0;1,2;3;4;5;6;7;8;9} vao 9 6 vudng trong bang (mdi 6 dién mot s6 khac nhau). Goi Y la

- A X Re A X+ A A N 5 A sy A A A 1299 < A ’ A a
bién co: “ Moi hang, moi ¢t bat ki trong bang déu c6 it nhat mot so 1€”. Biét xac suat P(Y) = b

(v6i a,be N va % la phan s t6i gian). Khi d6 a+b bing bao nhiéu?
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Cau 2: Co6 bao nhiéu cach chon sau sé tir chin sb nguyén 1,2,...,9 va dién vao cac 6 ¢ hinh dudi day
(mdi 6 chi dién ding mot s6) sao cho tong cac sé & mdi cot (ké ca cot cd mot 8) bang nhau?
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Hen nhau & céng truorng dai hoc 2k9

Cau 3:

Cau 4:

Cho mat hinh bét giac déu ABCDEFGH ndi tiép trong mot duong tron tdm O nhu hinh bén.
Gan ngau nhién tam s6 tu nhién {9;10;11;12;13;14;15;16} vao tam dinh cia bat giac déu nay
(mdi s6 gan ding mot dinh). Chon ngau nhién mot tam giac c6 ba dinh lay tir tam dinh cua bét
giac d4 cho. Goi Xac suit dé thu dwoc mot tam giéc vudng voi ba sé trén ba dinh cua tam giéc

\ A A A A \ m * m \ A e -y -y
(theo mot thir ty nao do) lap thanh mot cap so cong la — (m,ne N'; — la phan so toi gian). Gia
n n

tri cia m-+n bang bao nhiéu?

Hai ban An va Binh cting choi danh co caro trén mot bang 6 vuong kich thude 3x3 ( gom 9 6
tréng). Luat choi quy dinh An di trudc, mdi luot dién mot dau “ X” vao mot 6 trong va Binh di
sau, mdi luot dién mot dau “ O” vao mét 6 trong. Tro choi két thuc va xac dinh duoc ngudi chién
thang néu ngudi d6 tao dugc 3 dau ciia minh nam lién tiép nhau trén cling mét hang ngang, hang
doc hoic dudng chéo. Hoi co tat ca bao nhéu trinh tu cac nude di dé van co két thic chinh xac ¢
nude di tha 5 véi An 1a ngudi gianh chién thang?

A

O X

-
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Hen nhau & céng truorng dai hoc 2k9

Cau 5:

Cau 6:

Nguoi ta trang tri mot bang & vudng 4x 4 (nhu hinh 1) bai cac ngdi sao va cac bong hoa gidng
nhau. M&i 6 vubng nhé dugc dan mot ngdi sao hoic mot bong hoa, sao cho trong méi hang hoic
mdi cot cua bang 6 vudng déu c6 2 ngdi sao va 2 bong hoa (tham khao mét cach déan trong hinh
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Mot cong ty muébn khudy dong su vui nhon cho cac nhan vién sau nhirng gio 1am viéc vat va, 4
t6 chirc trd choi “XEP HANG MAY MAN?”. C4 16 nhan vién tham gia trd choi, méi nhan vién
duoc gan mot ma sb riéng biét tir 1 ¢én 16. Ho dugc yéu cau dang ngau nhién vao mot bang hinh
vudng ke sin trén nén san khau gém 4 hang va 4 cot (mdi 6 mot ngudi dang, nhu hinh minh hoa
la mot trudng hop). Sau khi sap xép xong, ngudi thu ki s& tinh tong ciia cac ma sé trén timg hang
va ting cot. Giam ddc cong ty chua biét két qua cuia thu ki va liic nay méi dua ra quy dinh choi
néu ca 4 hang va 4 cot déu co tong 1a s6 1é thi 16 nhan vién s& duoc nhan thuang thém mot thang
luong.

O Hinh 1

C6 tat ca bao nhiéu céch trang tri bang 6 vudng thoa man yéu cau trén?

9 Gk 12
15(14 |13

N

: A 2R A A A \ A A i1 s M Y
Xac suat d¢ 16 nhan vién dugc nhan thuong thém maot thang luwong bang — (m,n la cac so ty
n

nhién, phan s6 M i gian). Tinh T =200m+n.
n
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Hen nhau & céng truorng dai hoc 2k9

Cau 7: Dién vao mdi 6 vudbng cua bang 3x3 mat trong ba s6 {~1;0;1} mot cach ngau nhién. Goi T la
XA4cC suat dé tong céc sb trén mdi hang, mdi cot va mdi duong chéo cua bang déu bang 0. Tinh
10000T (Két qud lam tron dén chir sé hang phan trdam)?

B e

B @ N/

Cau8: Tutdp A gom 50 so ty nhién lién tiép A={1,2,3,...,49,50}, can chonra 21 sd phan biét dé

gin vao 21 6 vudéng don vi nhu hinh v&. Goi T 1a s6 cach chon s6 sao cho moi s6 ¢ hang trén
luén nho hon moi s6 & hang dudi, moi s6 bén trai luén nho hon moi sb bén phai cing hang, dong
thoi céc s6 thude cac 6 A,B,C,D,E,F theo thtr ty 14p thanh mot cdp s6 cong. Gid tri log(T)

bang bao nhiéu? (Két qud lam tron dén chit s6 hang phan chuc)?
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Hen nhau & céng truorng dai hoc 2k9

Cau9: Chotaphop X ={1,2,3,...,15} valudi 6 vudng 3x 3. Xép cac sb trén vao cac 0 (s co the lap lai
khéng gioi han). Goi A 1a bién ¢é “ Téng mdi hang 1a boi cua 5 va tong cua cac cot la boi cua

- . 4 - X X PN s 7 1 N -/ .,
3”. Tinh xac suat cua bién co A biét rang n6 co dang T timgiatricaa T?

= kil S (30
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Cau 10: Trong mét tro choi ban Binh can vuot qua mot thir thach. Theo yéu cau cua thir thach, Binh can
dién tat ca 15 s6 thudc tap hop gom céc s6 {0;12;3;4;5;6;7;8;10;11;12;15;16;20} vao 15 6 vudng

trong hinh dudi sao cho thoa man dong thoi ba diéu kién sau:
+ Mbi 6 dién ding mot sb va mdi sb chi duoc sir dung mét lan.

+ Hiéu hai s5 ¢ hai 6 bat ki khac nhau trén cing mot hang khong chia hét cho 5.
+ Hiéu hai s6 ¢ hai 6 bat ki khac nhau trén cting mot cot khong chia hét cho 5.

Hai cach dién goi la gidng nhau néu sb dién & mdi 6 twong wng trong 15 6 la gidng nhau (khdng
tinh dén thi tu dién céc s6 vao 15 6 vudng). Goi H 1a s cach dién khac nhau dé ban Binh vuot

qua dugc thir thach. Gia tri cua % bang bao nhiéu?
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Hen nhau & céng truworng dai hoc 2k9

Cau 11: Mot khung hinh trang tri c6 dang mot da giac déu 12 canh A A,...A, (xem hinh duéi) dwoc gin
cb dinh trén mot tran nha. Ban Diing c6 12 bong dén gdbm bén bong mau do va tam bong mau
xanh, c6 cong suat doi mot khac nhau. Ban Diing 14p ngau nhién 12 bong dén trén vao 12 dinh
A,A,,..,A, sao cho mdi dinh c6 ding mot bong den.

N

Ay

SSAH ‘A, r

Goi P la xac suat ¢&é mdi hinh vuéng (c6 bon dinh 1a cc dinh cua da giac da cho) déu c6 it nhat
mot bong dén mau do. Gié tri caa 3190P bang bao nhiéu?

Cau 12: L6p mau gigo co 10 em bé, cic bé ding thanh vong tron va cach déu nhau, ding ¢ tm vong tron
la cd gido. Mdi bé cam hai co, mot xanh mot d6 trén mai tay. Co gido bao "gio 1én cao mot co”,
cac bé gio ngau nhién mot co. Goi a l1a xé4c suat dé khong co 4 c¢d nao cing mau duge gio 1én &

4 vi tri ma 4 vi tri 4y 1a 4 dinh cia mot hinh chir nhat. Gia trj caa 2026 bang bao nhiéu? (két qua

lam tron dén chir s6 hang don vi).

CAau 13: Tur céc s6 tu nhién 1,2,3,...,15 c6 bao nhiéu cach chon ra 7 sb phan biét gin vao 7 dinh
A,B,C,M,N,P,Q trong hinh sao cho ci 3 dinh thing hang thi c6 3 sb theo thir ty 1ap thanh
mot cap sb cong?
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Hen nhau & céng truworng dai hoc 2k9

Cau 14:

Cau 15:

Ban Nam tham gia mét cudc thi giai mot mat thu. Theo quy tic cua cudc thi, ngudi choi can chon
ra sau sb tir tap S ={41; 42; 43; 44; 45; 46; 47; 48; 49} va xép mdi s6 vao ding mot vi tri trong
sduvitri A, B, C, M, N, P nhu hinh v& bén sao cho mdi vi tri chi duoc xép mot s6. Mat thu
s& duoc giai néu cac b¢ ba sé xuat hién ¢ nhitng bo ba vi tri (A, M, B), (B,N,C), (C, P, A)

tao thanh cac cap sé cong theo thir ty do.

Ban Nam chon ngau nhién sau sb trong tap S va xép ngau nhién vao cac vi tri duoc yéu cau.

- 4 A A S0 A ~ o A A A 71N -z . 5 4 M
Goi xac suat dé ban Nam giai dugc mat ma ¢ lan chon va xép do 1a a. Gia tri cia — bang bao
a

nhiéu.
Trong mot tro choi xép sO, nguoi ta chon ngiu nhién 5 s6 khac nhau tir tap
S= {1, 2; 3 ...; 30} vadat mdi 6 vao ding mot vj tri trong 5 vi tri A, B, C, D, E nhu hinh

v&, sa0 cho bén trong mdi vi tri chi duoc xép mot s. Tro choi két thuc khi cac diéu kién sau duoc
thoa man:
« Nhitng b ba vi tri (A,B,C),(C,D,E) theo thu tw lap thanh cap sé cong.

« B¢ ba vi tri (A,C, E)theo th ty 14p thanh cap sb nhan.

(Két qud lam tron dén

. 4 4 ., ar TA N J4 N . 1
Xac suat ket thic tro choi & mot lan chon va xap sép la a. Tinh
2026a
chir s6 hang don vi).
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Hen nhau & céng truworng dai hoc 2k9

Cau 16:

Cau 17:

Sau mot 18 hoi, cac mon d6 trang tri trén tudng can dugc thdo xudng. Mai lan chi duoc thao 1
mon; va mon dugc thdo & mdi lan phai thoa man diéu kién: ké véi diing 1 mén khdc hodc khong
ké véi mén nao. So dd cac mén dd duge cho nhu hinh v& dudi day. Hoi ¢d bao nhiéu céch théo
toan bo cac mon d6?

C6 9 vi tri treo ¢b dinh, dwoc danh s6 tir 1 dén 9 theo vong tron (nhu hinh v&). Khoang cach
giita cac Vi tri treo 1a nhu nhau, tao thanh cac dinh cua mot da giac déu c¢6 9 canh. Do sai khéac
trong qua trinh san xuat, 9 dén cé trong lwong khac nhau, 1a cac sd nguyén phan biét tir 1 gam
dén 9 gam.

Pé san khau dugc can ddi va an toan, ban to chirc phai treo dén sao cho dong thoi thoa man cac
diéu kién sau:

Chia 9 dén thanh 3 nhém, mdi nhom 3 dén.

MJbi nhom duoc treo vao 3 vi tri tao thanh mot tam giac déu trén vanh tron (ba vi tri tao thanh
mot tam giac déu khi va chi khi chung cach nhau dung 3 vi tri theo vong tron).

Téng trong luong cua 3 dén trong mdi nhdm phai bang nhau.

Hoi c6 bao nhiéu cach treo dén thoéa man yéu cau?
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Hen nhau & céng truworng dai hoc 2k9

Cau 18: Chotap hop A={1 2,...,20}. Dién ngiu nhién 4 sé phan biét tir tip A vao 4 hinh tron (gom 1
hinh tron I6n va 3 hinh tron nho c¢é vai tro nhu nhau).

o ¥

Tinh xac suat dé s6 & hinh tron 16n (x) ludn 16n hon tong 2 s6 bat ky trong hinh tron nho va
nhé hon téng cia ca 3 sé & hinh tron nho.

Cau 19: Mot gio hoat dong ngoai troi cia I6p 1/1 trudng tiéu hoc X, CO gido cho n =35 hoc sinh I6p
minh nam tay nhau xép thanh mot vong tron dé choi trd choi "Meo bat Chudt". Sau khi 6n dinh,
C0 goi tén ngau nhién k =6 hoc sinh trong lép ra giira vong (3 em lam Meéo, 3 em lam Chuot).

(3s) 2 -~

(3s) ~ - @
(32)
( ao (7)
(20)
@

26 \ A_/‘ Chmgt Vg 1‘
(2s) hu vue choi (12)
& "Meo bat Chuot" Q
23) (14)

(22 B B 15)

(21 . (10
B @ -

19) (18) O

Goi a la xac suit dé 6 em duoc goi tén khong ¢ hai em nao ding canh nhau trong vong tron
ban dau. Hay tinh gia tri S =115%4a.
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Hen nhau & céng truorng dai hoc 2k9
ANH SHIPER TOAN PONG HANH CUNG 2K9
CHUYEN DPE. SAP XEP SO VA PO VAT VAO MO HINH CHO TRUOC

Caul: Cho mot bang 6 vudbng 3x3 nhu hinh v& Dién ngiu nhién 9 s& thudc tdp hop
X ={0;1,2;3;4;5;6;7;8;9} vao 9 6 vudng trong bang (mdi 6 dién mot s6 khac nhau). Goi Y la

- A X Re A X+ A A N 5 A sy A A A 1299 < A ’ A a
bién co: “ Moi hang, moi ¢t bat ki trong bang déu c6 it nhat mot so 1€”. Biét xac suat P(Y) = b

(Voi a,be N va % la phan sb t5i gian). Khi d6 a+b bing bao nhiéu?

B e

B o ./

Loi Giai:
Pap an:
S6 phan tir ciia khong gian mau 12 n (Q)=Ay.
Tacobiéncd Y 13 bién cd: « Co it nhat mot hang hoic mot cot toan chit s6 chin”.
Tap X gom 5 chir s6 chin va 5 chir s6 1é nén ta c6 hai trudng hop sau:
* Truwdng hop 1: Bang dugc xép 5 chir s6 1¢ va 4 chir s6 chin.
Do chi ¢ 4 chit s6 chin nén chi c6 toi da dung 1 cot hodc 1 hang toan sé chén.
- Chon bét ki mot hang hodc mot cot dé xép toan sb chan co 6 cach.
- Chon 5 trong 6 6 con lai vaxép 5 s6 1¢ vao co A} cach.
- Chon 4 trong 5 s6 chin va xép vao 4 6 con lai co A cach.
Trudng hop nay ¢6 6. A°. A =518400 cach xép thoa mén yéu cau dé bai.
* Truwdng hop 2: Bang dugc xép 4 chit s6 1é va 5chir s6 chan.
- Chon bat ki mot hang hozic mot cot dé xép toan s6 chin co 6 cach.
- Chon 4 trong 6 6 con lai dé xép s6 1é vao ¢ C; céch.
- Chon 4 trong 5 s6 1é va xép vao 4 6 ddchon co A? cach.
- Xép nét 5 s chin vao 5 6 con lai c6 5! cach.
Do 5 s6 chin c6 thé xép day mot hang va mot cot (chung nhau mot 6) nén ta ¢& dém lap trudng
hop c6 ca mot cot va mot hang toan sé chén, truong hop nay c6 3.3.A% 5! cach.

Anh Shiper Toan 10



Hen nhau & céng truorng dai hoc 2k9

Cau 2:

Suy ra truong hop 2 ¢6 6.C;.A}.5-3.3.A’ .5!1=1166400 cach.

Vay xic subt can tinh 1&: P(Y)=1-P(Y)=1- >18400+1166400 _ 15

A 28"

Khi d6 a+b=43.

C6 bao nhiéu cach chon séu sé tir chin s6 nguyén 1,2,...,9 va dién vao cac 6 & hinh dudi day
(mdi 6 chi dién dung mot s6) sao cho tong cac s6 & mdi cot (ké ca cot cd mot 8) bang nhau?

7\

9
Loi Giai:
Pap an:
a
b | c
d e f

Dat a,b,c,d,e, f vao cac 6 nhu hinh Vé.
Tacba+c+f>1+2+3=6.Suyrad cothéla6,7,8,9
Truong hop 1: d =6

(a,c, f)=(12,3); (b,e) khong c6 bo nao thoa.

Truong hop 2: d =7

(a,c,f)=(1,2,4); (b,e) khong c6 by nao thoa.

Truong hop 3: d =8

(a,c,f)=(134); (b,e)=(2,6).Suyraco 31.2!=12 cach.
Truong hop 4: d =9

Anh Shiper Toan 11



Hen nhau & céng truorng dai hoc 2k9
(a,c,f)=(12,6); (b,e)=(4,5).Suyraco 31.21=12 cach.
(a,c,f)=(135); (b,e)=(2,7). Suyraco 31.2!=12 cach.
(a,c,f)=(234); (b,e)=(18). Suyraco 31.2!=12 cach.

Vay c6 12 +12 +12 +12 = 48 céch thoa man d& bai.

Cau3: Cho mot hinh bat gidc déu ABCDEFGH néi tiép trong mot duong tron thm O nhu hinh bén.
Gan ngdu nhién tam s6 tu nhién {9;10;11;12;13;14;15;16} vao tam dinh cia bat gidc déu nay
(mdi s6 gan dung mot dinh). Chon ngau nhién mot tam giac c6 ba dinh ldy tir tam dinh cua bét
giac d4 cho. Goi Xac suit dé thu dwoc mot tam giéc vudng voi ba sé trén ba dinh cua tam giéc

\ A A A A \ m * m \ A e -y -y
(theo mot thir ty nao do) lap thanh mot cap so cong la — (m,ne N'; — la phan so toi gian). Gia
n n

tri cia m+n bang bao nhiéu?

Loi Giai:

Pap an: m

Céch gan 8 s vao 8 dinh cua bat giac 12 hoan vi cua 8 phan tir c6 8! céch.
Sé cach chon 1 tam giac tir 8 dinh 1a C cach.

Vay n (Q) =84 C} =40320-56 = 2257920 .

Tam gi4c noi tiép 1a tam giac vudng khi va chi khi c6 mét canh 1a duong kinh cua duong tron
ngoai tiép.

- Bat giac c6 4 duong kinh: AE,BF,CG,DH .
- Vi mbi duong kinh, c6 6 cach chon dinh con lai dé tao thanh tam giac vuéng.

Anh Shiper Toan 12



Hen nhau & céng truorng dai hoc 2k9

Cau 4:

-Vay c6 4x 6 = 24 tam gidc vubng.

Xéttap S ={9,10,11,12,13,14,15,16}. Cac bo {a,b,c} (khdng tinh thir ty) lap thanh cap sb cong
la

-Congsai d =1:{9,10,11},{10,11,12},{11,12,13},{12,13,14} {13,14,15} ,{14,15,16} (6 bo).
_Congsai d = 2: {9,11,13},{10,12,14} {11,13,15},{12,14,16} (4 b).

_Cong sai d = 3: {9,12,15},{10,13,16} (2 bo).

- Tong cong ¢6 6+ 4+ 2 =12 bo sb.

Chon 1 tam giac vudng trong 24 tam giéc: 24 cach.

Chon 1 bd sé trong 12 bo cap s cong: 12 cach.

Hoén vi 3 s6 trong bo vao 3 dinh cua tam giac da chon c6 3! cach.

Hoén vi 5 s6 con lai vao 5 dinh con lai caa bt giac c6 5! cach.

N(A)=24x12x3k5!= 207360.

n(A) 207360 9
n(Q) 2257929 98"

Xéc suét can tim la: P(A)=

Vay m=9,n=98.
Giatricta m+n=9+98=107.

Hai ban An va Binh cting choi danh co caro trén mot bang 6 vuong kich thude 3x3 ( gom 9 6
tréng). Luat choi quy dinh An di trudc, mdi luot dién mot dau “ X” vao mot 6 trong va Binh di
sau, mdi luot dién mot dau “ O” vao mot 6 trong. Tro choi két thuc va xac dinh duoc ngudi chién
thang néu ngudi d6 tao dugc 3 dau cia minh nam lién tiép nhau trén cling mét hang ngang, hang
doc hoic dudng chéo. Hoi co tat ca bao nhéu trinh tu cac nude di dé van co két thic chinh xac ¢
nude di tha 5 véi An 1a ngudi gianh chién thang?

A

O X
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Hen nhau & céng truorng dai hoc 2k9

Cau 5:

Loi Giai:
Pap an: (1440

Dé van co két thiic chinh xac tai bude di thir 5 véi An 1a nguoi gianh chién thang, ta thuc hién
cong viéc gom cac cong doan sau:

Coéng doan 1: chon mot hang ngang, hang doc hoidc duong chéo: c6 8 cach chon

Cong doan 2: Chon vi tri dién dau “ X” trén mdi hang ngang, hang doc hoic duong chéo, ¢ 3!
céch.

Cong doan 3: Chon 2 vi tri dién “ O” caa ban Binh ( trong 6 vj tri con lai) c6 A cach.
Vay sb cach thoa mén yéu cau bai toan la 8.31.A7 =1440 (cach).
Ngudi ta trang tri mot bang ¢ vudng 4x 4 (nhu hinh 1) boi cac ngdi sao va céc bong hoa gidng

nhau. M&i 6 vubng nhé dugc dan mot ngdi sao hoic mot bong hoa, sao cho trong méi hang hoic
mdi cot cua bang 6 vudng déu c6 2 ngdi sao va 2 bong hoa (tham khao mét cach dén trong hinh

2).
C((\;.TS ©
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O Hinh 1

C6 tat ca bao nhiéu céch trang tri bang 6 vudng thoa man yéu cau trén?
Loi Giai:

Pap an:

Cach 1:

Dit mdi ngdi sao 1a 1 diém va mdi bdng hoa 1a 0 diém, khi d6 bai toan tré thanh xép céc s6 vao
bang sao cho tong mdi hang hoac mai cot bang 2.

Goi A:“Téng mdi hang bang 2” va B : “Téng mdi cot la 2”
Tac6: n(A)=n(B)=(CZ) =129.

Khi d6 ta can tim s phan tir cia tap AUB.

Ta xét bién c6 A~ B: “Tong mdi hang va cot bang 2”
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Hen nhau & céng truworng dai hoc 2k9
Ta xét cac treong hop hang ngang thoa man la:
Loai I:(L10;0), (0;0;1;1).
Loai I1':(0;310), (1;0;0;1).
Loai Ill:(1;0;1,0), (0;1;0;1).
Truong hop 1: Néu cong mdi cap cing loai ta thay rang tong cac hang s& bang 1 nén ta s& ding
2 hang loai | 12 (1,1,0;0), (0;0;1,1).
Xép 2 hang (110;0) vao 2 trong 4 hang c6 C2 cach vaxép 2 hang (0;0;1,1) vao 2 hang con
lai c6 1 cach.
Tuong tu véi loai 11 va 1l , truong hgp nay tacd C? -1-3 =18 cach.

Truong hop 2: Néu cong 4 cap khac nhau ¢ 2 loai ta thiy rang tong cac hang sé 1a 2 nén ta s&
dung 4 hang tir 2 loai.

Chon 2 loai tir 3 loai c6 C?Z cach.

Sau khi chon dugc 2 loai, ta sé c6 4 hang. Do cac hang d6i mot khac nhau nén hoan vi hang cd
4! céch.

Truong hop nay taco C. -4!1=72

Vay céc truong hop cia biéncd ANB 1218+ 72 =90.

Khi d6, n(AUB)=n(A)+n(B)-n(ANB)=2502.

Cach 2:

Dit mdi ngdi sao biéu didn bai s6 1 va mdi bdng hoa biéu didn bai s6 0.
Ta s& xép lan luot tirng hang:

Hang 1: Chon vitricho 2 s6 1¢6 C2 va 2 s6 0 vao hai vj tri con lai ¢6 1 cach, nén hang 1 c6
6 cach xép:

Hang Il va Il ta sé xét ba truong hop:

Trwong hep 1:

Hang tht 1l gidng hang | s& co 1 cach xép.
Hang thr 1l do d& ¢6 2 cot da sé 1 nén hang tha 111 chi ¢6 1 cach xép vao 2 cot con lai.

Trwong hep 2:
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Cau 6:

Hang tha 11 ¢6 vi tri 156 1 gidng vai vi tri caa 156 1 trén hang 1 va sé 1 con khac vi tri sb con
lai cia hang 1, ldc nay hang 11 s& c6 2-2 =4 céch xép.

Hang thir 111 phai ¢6 1 s6 1 vao cot chua co s6 1 nén co 1 cach. S6 1 con lai vao 2 cot chi c6
s6 1s&¢6 2, lic nay hang 111 s& c6 1-2 =2 cach xép.

Trwong hep 3:

Hang thtr 11 khdng c6 vi tri s6 1 trang vi tri s 1 & hang | nén c6 1 cach xép.

Do mdi cot chi mai c6 1 s6 1 nén hang thu 111 xép bat ki nén hang 11l ¢ 6 cach xép.
Hang IV :

Hang thir 1V s& diéu chinh dé thoa theo hang 1, 11 va Il nén chi co 1 cach xép.
Vay co tatca 6-(1-1+4-2+1-6)-1=90 cach xép thoa.

Mot cong ty mubn khuiy dong su vui nhon cho cac nhan vién sau nhitng gio 1am viéc vat va, 4
t6 chirc trd choi “XEP HANG MAY MAN?”. C4 16 nhan vién tham gia trd choi, méi nhan vién
duoc gan mot ma sb riéng biét tir 1 ¢én 16. Ho dugc yéu cau dang ngau nhién vao mot bang hinh
vudng ke sin trén nén san khau gém 4 hang va 4 cot (mdi 6 mot ngudi dimg, nhu hinh minh hoa
la mot trudng hop). Sau khi sap xép xong, ngudi thu ki s& tinh tong ciia cac ma sé trén timg hang
va timng cot. Giam ddc cong ty chua biét két qua cua thu ki va lic nay moi dua ra quy dinh choi
néu ca 4 hang va 4 cot déu co tong 1a s6 1é thi 16 nhan vién s& duoc nhan thuong thém mét thang

& P 4 | <

¢ | 9 (AR 12
16 15|14 |13
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Cau7:

: A 2R A n A . A Ay 1 s oM NPT
Xac suat dé 16 nhan vién dugc nhan thuong thém mot thang luwong bang — (m,n la cac so ty
n
a A ~ X m e =y ’
nhién, phan so — toi gian). Tinh T =200m+n.
n

Loi Giai:
Pap an: |2315

S6 phan tir ciia khong gian mau: n(Q) =16!
Goi A la bién cé: "Tong cac sb & mdi hang va mdi cot déu 1a sé 1é".

Trong cac s6 tir 1 dén 16, ¢d 8 s6 Ié va 8 s6 chan. Dé tong bdn s trong mot hang 1a s6 16 thi s6
lwong s6 1é trong hang d6 phai 1a 1 hoic 3. Tuong tu cho mdi cot.

Vi tong s6 sb ¢ 1a 8, nén trong 4 hang phai c6 dung 2 hang chira 3 s6 Ié va 2 hang chaa 1 s6 1é.
Tuong ty, trong 4 cot ciing ¢ dung 2 cot chira 3 56 1¢ va 2 cot chira 1 86 1é.

Chon 2 hang s& chira 3 s6 1¢ (hai hang con lai chira 1 6 1¢) ¢6 CZ =6 céch.
Xét hai hang da chon.
- Hang thir nhat c6 3s6 1é c6 C? =4 cach chon vi tri cho 3 chit s6 Ié.

- Hang thir hai khong thé xép 3 chir s6 1é dong thoi cling cot vai 3 s6 1é ciia hang trén, do d6 co
C2 —1=3 céch chon vi tri cho 3 chir sb lé.

Ung véi mdi céch chon vi tri ciia 2 hang trén ta chi c6 21=2 céch chon vi tri caa sb 1é cho 2
hang con lai.

Sép xép 8 56 1¢ vao 8 vj tri d& chon: Co 8! cach.
Sép xép 8 s chdn vao 8 vi tri con lai: ¢ 8! céch.
= n(A) =6.4.3.2.8!.8!

nA) _ 8

Do d6 P(A) =
nQ) 715

=m=8n=715

Vay T = 200m+ n = 2315.
Dién vao mdi 6 vudng cua bang 3x3 mot trong ba sé {~1;0;1} mot cach ngau nhién. Goi T la

XA4cC suat dé tong céc sb trén mdi hang, mdi cot va mdi duong chéo cua bang déu bang 0. Tinh
100007 (Két qua lam tron d@én chir s6 hang phan trdm)?
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B e

Loi Giai:
Pap an: m

Bang c6 9 6 vudng. Mdi 6 duoc dién mot trong 3 s6 {~1,0,3}. Do dé, tong s6 cach dién vao
bang 1a: N(Q) =3’ =19683

Goi céc 0 trong bang 3x3 la a; véi |, j €{1,2,3}. Taco cac diéu kién cho téng hang, cot va
duong chéo bang 0:

3 3 3
[ Hang: Y a; =0, > a,;=0, > a, =0.
= ]

[ Buong chéo chinh: a, +a,, +a,, =0
[ Buong chéo phuy: a,;+a,, +a, =0.
Pau tién, hdy xét 6 trung tim a,,. Tong ctia 4 dudng di qua tam &

quatam = (ay, +8y +ag) + (A +ay +a5) +(8y +8y, +8y) + (8, +ay, +85,) =4x0=0
quatam (a11+a33)+(a13 +a31)+(a21+a23)+(a12 +a32)+4a22 _0

Tong cia 9 6 1a:
3

3 3 3
Za” Za1]+2a21+2a3j=0+0+0=0
=1 j= i=

i, j=1
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Z a; = (8 +845) + (B3 +85)) + (8, +3y5) + (a4, +35) +3, =0
i

Trir phuong trinh thir hai cho phuong trinh thir nhat, ta duoc:
3a,=0=a, =0
Véi a,, =0, cac diéu kién duong chéo trg thanh:

U a, +a,; =0=a, =-a,

1 a,+a, =0=a,=-a, Tuong tu cho hang 2 va cjt 2:

U ay+a,,=0=a, =-a,

L, ta,y=0=a,=-a,

8 6 con lai dugc chia thanh 4 cap ddi xng qua tam, gié tri ciia mot 6 xac dinh 6 kia: (a;,a,,),

(813, 84,)+ (8,,85), (85,,8,,) . Chi con 2 rang bugc thuc sy la:
1.Hang1: a,+a,+a,;=0
2.Cotl: a,+a, +a,=0=>a,+a, —a,=0

Pay 1a 2 phuong trinh véi 4 bién tw do a,,,a,,,8,,,8,,. SO cich chon bd ba (a,,,a,,,a,,) 0 tong
bang 0 tir tap {~1,0,1} Ia:

(1 Cac hoan vi cua {1,-1,0}: 3!'=6 céach.
"1 Bo ba {0,0,0}: 1 cach. Tong cong co 7 cach.

Ta kiém tra diéu kién a,, = a,, —a,, €{~1,0,1} cho m&i trong 7 c4ch:
1. (a,.,a,,8,)=0-10)=a, =0-1=-1{-1,0,1} (Hop 1¢)
2. (a,,8,,8,)=00,-1)=a, =-1-1=-2¢{-1,0,1} (Khong hop 1¢)
3. (a,a,,8,) =(-110) = a, =0-(-1) =1e{-1,0,1} (Hop 1¢)
4. (a,,8,,8,)=(-101) = a, =1-(-1) =2¢{-1,0,} (Khdng hop 1¢)
5. (a,8,:83) =01 -1)=a, =-1-0=-1e{-1,0,1} (Hop 1¢)

6. (811,81, 3) = (0,-11) = a,, =1-0=1e{-1,0,} (Hop &)
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Cau 8:

7. (all'a12’a13) =(0,0,0)= a,=0-0=0 €{-10,1} (Hop 1¢)

Téng s6 cach hop 18 (s6 cach thuan loi) 1a N(A)=5.

Do d6 xéc sut can tinh 1&:T = M = % = L
N(Q) 3 19683

Vay 10000T =10000x > = 20000

19683 19683
T tap A gdm 50 sb tu nhién lién tiép A= {1,2,3,....,49,50} , can chon ra 21 s6 phan biét dé

gin vao 21 6 vudéng don vi nhu hinh v&. Goi T 1 s6 cach chon s6 sao cho moi s6 ¢ hang trén
luén nho hon moi s & hang dudi, moi s6 bén trai luén nho hon moi sb bén phai cing hang, dong
thoi céc s6 thude cac 6 A,B,C,D,E,F theo thtr ty 14p thanh mot cdp s6 cong. Gid tri log(T)

bang bao nhiéu? (Két qud lam tron dén chit s6 hang phan chuc)?

Lo1i Giai:

Pap an:

Diéu kién "hang trén nho hon hang dudi", "trai nho hon phai" c6 nghia 12 21 s6 dwoc chon khi
sap xép ting dan s, <, <...<S,, S& ¢6 vi tri duy nhit trén bang.

Dua vao so d0, ta xac dinh duoc vi tri ciia cac 6 chit 12 6 cudi cling ciia mdi hang:
Hang 1 (1 6) két thiic bang 6 A = A 1a s6 thir 1 overall: A=s,.
Hang 2 (2 6) két thiic bang 6 B = B la sb thir 3 tong cong: B =s,.

Hang 3 (3 6) két thiic bang 6 C = C lasd tht 1+2+3=6: C =s.
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Cau 9:

Tuong tu: D =s,, (tht 10), E =5, (tht 15), va F =s,, (thor 21).

Pit A, B, C, D, E, F 1ap thanh mot CSC véi cong sai d e N*. Cac gia tri 1a:
A A+d,A+2d,A+3d,A+4d,A+5d .

Boi vi cac s6 e{1;2;...;50},tacd 1< A< A+5d <50=d <9.

Xét khoang gitra hai vi tri lién tiép trong CSC, vi du giita E(s;;) va F(s,,) . S6 cac chi s gaps
la 21-15=6, tirc can dién 5 s6 vao gitra gid tri E va F . Do d6, hiéu gia tri F—E =d phai
chira it nhat 5 s6 nguyén ¢ gitta, ttc 1a d —~1>5=d > 6.

Diéu kién gi6i han ciia cong sai d 1a: 6<d <9=d €{6,7,8,9}.

Vé6i mbi gia tri d co dinh:

Sb cach chon s dau tién A latir 1 d¢én 50-5d = c6 (50—5d) cach.

S6 cach chon 15 s6 con lai (cac sé dién vao 6 tréng) 1a tich cua t6 hop chon sb cho tirmg khoang

. . ... (d=1)(d-1)({d-1)(d-1)\(d-1
trong: SO cach con lai = . . . .
1 2 3 4 5

Tong s6 cach T 14 tong trén cac truwong hop cia d:

s [

Véi d =6: Céach chon = (50—30).(@[EJ[ZJ[Z]@) =20-(5-10-10-5-1) = 50.000

V¢i d =7:Céch chon =15-(6-15-20-15-6) =15-162.000 = 2.430.000

V¢i d =8:Cach chon =10-(7-21-35-35-21) =10-3.781.575=37.815.750
Voi d =9:Cach chon =5-(8-28-56-70-56) = 5-49.172.480 = 245.862.400
Cong cac trudng hop lai, ta dugc tong s6 cach: T = 286.158.150.

Dé bai yéu cau tinh gi4 tri log(T): log(T) = log(286.158.150) ~ 8.5

Cho tap hop X ={1,2,3,...,15} va luéi 6 vudng 3x 3. Xép c4c s6 trén vao cac 6 (sb c6 thé 1ap lai
khéng gioi han). Goi A 1a bién ¢é “ Téng mdi hang 1a boi cua 5 va tong cua cac cot la boi cua

e 4 A 5 =X A = A M 7 7 1 N -/ . .,
3”. Tinh xac suat cua bién co A biét rang n6 co dang T timgiatricaa T?
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3 e S

3y

e}

J z

W

Loi Giai:

Dap 4n:

M®i 6 trong 9 6 vudng déu co 15 cach chon (do lay tir tap X ¢6 15 phan tir va dugc lap lai).
=|Q[=15°

Theo modulo 5: C6 dung 3 s6 cho méi loai s6 du (0, 1, 2, 3, 4).

Theo modulo 3: C6 dung 5 s6 cho mdi loai s6 du (0, 1, 2).

Theo modulo 15: C6 dang 1 6 cho mdi loai s6 du (vi X 1 hé thang du day du).

Goi cac 6 1a a;. Ta ding logic "dién tw do roi ép diéu kién bu™:

Dién 4 6 géc trén bén tréi (a,,,a,,a

,1»8,, ) MOt cach hoan toan tw do: C6 15* cach.

Ep tong hang 1 va 2 (chia hét cho 5): Gia tri ciia a,, va a,, bi giéi han vao diing mét s6 du cu

thé mod 5. Trong tap X , mbi loai s6 du mod 5 ¢6 3 sb.
= C6 3x3= 3 cach.

Ep tong cot 1 va 2 (chia hét cho 3): Tuong tu, a,, V& a,, bi gii han vao diing mot s6 du mod

3. Mdi loai s6 du mod 3 ¢6 5 sb.
— C6 5x5= 5° cach.

O cuéi eling a,,: O nay ganh dong thoi 2 didu kién 1a tong hang 3 (phai chia hét cho 5) va tong
cot 3 (phai chia hét cho 3). Nghia 1a a,, phai c dinh mot sé du mod 5 va mot sb du mod 3. Do
gcd(3,5) =1, theo Pinh ly thang du Trung Hoa, a,, & c6 dang mot s6 du duy nhét theo mod 15.
Tap X chi cé dung 1 s6 thoa méan.
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Cau 10:

Vay s két qua thuan loi 1a: | Aj=15* x3? x5 x1=15* x15? =15°

6
XA&c suét can tim 1a: P(A) = 1Al %:%:L.
|| 15° 15° 3375

Trong mot trd choi ban Binh can vuot qua mot thir thach. Theo yéu cau cua thir thach, Binh can

dién tat ca 15 s6 thuoc tap hop gom cac s6 {0;12;3;4;5;6;7;8;10;11;12;15;16;20} vao 15 6 vudng

trong hinh dudi sao cho thoa man dong thoi ba diéu kién sau:
+ Mbi 6 dién ding mot s6 va mdi sb chi duoc sir dung mét lan.

+ Hiéu hai s5 ¢ hai 6 bat ki khac nhau trén cing mot hang khong chia hét cho 5.
+ Hiéu hai s6 ¢ hai 6 bat ki khac nhau trén cting mot cot khong chia hét cho 5.

Hai cach dién goi la gidng nhau néu sb dién & mdi 6 twong wng trong 15 6 la gidng nhau (khdng
tinh dén thi tu dién cac s6 vao 15 6 vudng). Goi H 1a s cach dién khac nhau dé ban Binh vuot

qua dugc thir thach. Gia tri cua % bang bao nhiéu?

o o

)

'VM N / 7
@ L /.- Z:‘F QQ —/@l\—
V)

NN

\ T ‘\ W
N E @ @GP @O

Loi Giai:

Pap an: [1152

Diéu kién "Hiéu hai s6 khong chia hét cho 5" ¢6 nghia 1a: Khéng ¢ 2 s6 nao c¢6 cung sé dw khi
chia cho 5 dwoc xép trén cing mét hang hoic ciing mét ¢dt. Chia 15 s6 cua tap hop theo sb
du cho 5:

Nhom chia hét cho 5: S, ={0;5;10;15;20} (c6 5 s6)

Nhém chia du 1: S, ={1;6;11;16} (c6 4 s6)

Nhém chia du 2: S, ={2;7;12} (c6 3 s)
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Cau 11:

Nhom chia du 3: S, ={3;8} (c6 2 sd)
Nhom chia du 4: S, ={4} (c6 1 s6)

Goi toa d6 ciia mdi 6 1a (X,y) V6i x 1a sd thir tw cot, y 14 s6 the ty hang. Ludi bac thang nay
chi chira cac 6 thoa médn x+Yy <6.

Xép nhém S, (5 sd): Vi khong dugc cling hang/cot nén 5 s6 ndy phai chiém tron 5 hang va 5
cot khac nhau. Toéng toa do (x+y) cua S5 6 ndy bit buoc la
(1+2+3+4+5+(1+2+3+4+5)=30.

Vi méi 6 déu bi giéi han X+ Yy <6, dé tong dat 30 thi ca 5 6 déu phai nam trén duong chéo 16n
nhat c6 phuong trinh X+y=6.

— C06 5! cach xép.

Xép nhém S, (4 s6): Tuong tu, sau khi trir di cac 6 dd xép, 4 s nay phai lap day 4 hang/cot con

lai cia m6 hinh thu nho. Ching bat budc phai nam trén dudng chéo x+y =5.
— C0 4! céch xép.

Ap dung quy luét tuong tu cho cic nhom con lai, ta s& xép 1an luot vao cac dudng chéo tinh tién
dan va0 goc: H =541 31 2Ix11=120x 24 x 6x 2 x1 = 34560 .

Gi4 tri can tim 1 H _ 34560 1152.
30 30

Mot khung hinh trang tri c6 dang mot da giac déu 12 canh A A,...A, (xem hinh duéi) duoc gin
cb dinh trén mot tran nha. Ban Diing c6 12 bong dén gdm bén bong mau doé va tdm béng mau
xanh, c6 cong suat doi mot khac nhau. Ban Diing 14p ngau nhién 12 bong dén trén vao 12 dinh
A,A,,..,A, sao cho mdi dinh c6 ding mot bong den.
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Goi P la xac suat ¢ mdi hinh vuéng (c6 bon dinh 1a cac dinh cua da giac da cho) déu c6 it nhat
mot bong dén mau do. Gia tri cia 3190P bang bao nhiéu?

Loi giai
1. Phan tich khong gian mau

Dé bai cho 12 bong dén (4 do, 8 xanh) c¢d cong suit ddi mot khac nhau, dong nghia véi viéc
12 bong deén nay la hoan toan phan biét.

S6 cach lap ngiu nhién 12 bong dén phan biét vao 12 dinh phan biét 1a hoan vi cua 12:
Q=121

2. Phén tich cac hinh vudng trong da giac déu 12 canh

Mot da giac déu 12 canh sé tao ra dugc % =3 hinh vuéng roi nhau. Cac dinh cua 3 hinh vudng
nay chia déu 12 dinh cua da giac va khong co dinh nao tring nhau. Cy thé:

[ Hinhvubng 1: V, ={A,A,, A, A}

T Hinhvudng 2: V, ={A,, A.,, A, A}

7 Hinh vuong 3: V, ={A,, A,, A,, A}

3. Tinh s6 két qua thuan lgi cho bién ¢
Goi bién cd A: "MGi hinh vudng déu c6 it nhat mot bong dén mau do".

Ching ta c6 4 vi tri can dat bong do, phan bé vao 3 hinh vudng V,,V,,V, sao cho méi hinh
vudng c6 it nhat 1 bong do.

Vi 4=2+1+1, s6 luong vi tri bong d6 phan bo vao 3 hinh vudng bt budc phai theo ciu trdc:
c6 mot hinh vuéng chira 2 bong d6, va hai hinh vudng con lai mdi hinh chtra 1 bong do.

{1 Bwéc 1: Chon vi tri cho cac béng mau do

0 Chon 1 hinh vuéng (trong 3 hinh vudng) dé dit 2 bong do: C6 CL =3 cach.

0 Tai hinh vudng vira chon (c6 4 dinh), chon 2 vi tri dé dat bong do: C6 CZ =6 céch.

0 Tai hai hinh vudng con lai (mdi hinh c¢6 4 dinh), chon 1 vi tri dé dit bong do cho mdi hinh: C6
C,xC; =4x4=16 cach.
— Téng s6 cach chon ra 4 vi tri thoa man diéu kién 1a: 3x6x16 =288 cach.

"] Buéc 2: Xép cac bong dén vao vi tri

0 Xép 4 bong do (phan biét) vao 4 vi tri da chon: 4!

0 Xé&p 8 bong xanh (phan biét) vao 8 vi tri con lai: 8! céach.
Vay s6 két qua thuan loi caa bién ¢ A la:

| Al=288x4!x8!
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4. Tinh x&c suat P va gia tri 3190P

X&c suat P cua bién cd la:

o_|Al_288x4k8!  288x24 _ 6912 _32
Q] 121 12x11x10x9 11880 55

Tur d6, gia tri cua biéu thirc duoc yéu cau la:

3190P =3190x % =58x32 =1856

Két luan: Gia tri ciia 3190P 12 1856.

Cau 12: L6p mau gido co 10 em bé, cic bé ding thanh vong tron va cach déu nhau, ding ¢ tm vong tron
la c6 gido. MGi bé cam hai co, mot xanh mot do trén mdi tay. C6 giéo bao "gio 1én cao mot cd”,
cac bé gio ngiu nhién mot co. Goi a 1a xac suat dé khdng c6 4 cd nao cting mau dugce gio 1én &

026

. ’ \ . s A “ 5 - A N ~ A -z . - 2 A A A 9
4 vi tri ma 4 vi tri ay 1a 4 dinh cua mot hinh chir nhat. Gié tri cua bang bao nhiéu? (két qua

lam tron dén chir s6 hang don vi).
Lovi gii

1. Phan tich Khong gian mau

C6 10 em bé, mdi bé c6 2 sy lya chon (gio ¢ Xanh hoic ¢ D9).

Téng s6 két qua cd thé xay ra khi 10 bé gio co la:

|Q= 2 =1024

Bat ky 2 duong kinh ndo cit nhau ciing s& tao thanh 4 dinh caa mét hinh chix nhat.

3. Phan loai c4u hinh cé trén cac dwong kinh

Goi 5 duong kinh 1a D, D,,D,, D,, D,. Mdi dudng kinh ndi 2 bé dimg déi dién nhau qua tam.

MGi duong kinh sé roi vao 1 trong 3 trang thai mau sic sau:
"I Loai D-D (D6 - Pé): Ca 2 bé ¢ hai dau duong kinh déu gio cd Do (c6 1x1=1 cach xay ra).
"] Loai X-X (Xanh - Xanh): Ca 2 bé ¢ hai dau déu gio cd Xanh (c6 1x1=1 cach xay ra).
1 Loai Pha tron (P-X hoac X-D): 2 bé gio khac mau nhau (c6 2 cach xay ra).

4. Pém so6 két qua thuan lgi cho bién c6

Dé bai yéu cau: Khong c6 hinh chir nhat niao ma 4 dinh cliing mau.

Diéu nay twong duong vdi Viéc:

"] Khéng dugc ¢6 tir 2 duong kinh Loai B-D tro 1én (Vi néu c6 2 duong kinh B-D, chiing sé& tao
thanh 1 hinh ch@ nhat toan co Do).

1 Khéng dugc co tir 2 duong kinh Loai X-X trg [én (tranh hinh chir nhat toan co Xanh).

Vay, s6 lugng dudng kinh Loai D-D (goi 12 k) ti da 1a 1. S4 lugng dusng kinh Loai X-X (goi
a kg) t6i da 1a 1. Ta chia lam 4 truong hop:
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[ TH1: k; =0,k; =0 (Khong c6 duong kinh D-b, khong c6 duong kinh X-X)
Ca 5 duong kinh déu 12 Loai Pha tron.
S céach: 2° =32 cach.

[ TH2: k; =1,k; =0 (1 duong B-D, 0 duong X-X)
Chon 1 dudng kinh lam D-D (c6 C} =5 céch).
4 duong kinh con lai la Pha tron (c6 2* =16 cach).
Sb cach: 5x16 =80 céch.

[ TH3: k; =0,k =1 (0 duong B-D, 1 duong X-X)
Tuwong ty TH2, ¢ 80 céch.

[ TH4: k, =1k, =1 (1 duong D-D, 1 dudng X-X)
Chon 1 duong kinh lam D-B (c6 5 cach).
Chon 1 duong kinh lam X-X tir 4 duong con lai (c6 4 cach).
3 duong kinh con lai 1a Pha tron (c6 2° =8 cach).
S6 cach: 5x4x8=160 cach.
Téng s6 két qua thuan loi: | Al=32+80+80+160 = 352.
5. Tinh toan két qua cudi cung
X&c suat a cua bién cb 1a:

,_ 352 _11
1024 32

Gié tri biéu thirc can tinh:

2026+ — = ~ 5893,8181...

2026 11 2026x32 64832
a 32 11 1n
Lam tron két qua dén chir s6 hang don vi, ta dugc 5894.

CAu 13: Tur c4c s6 tu nhién 1,2,3,...,15 ¢ bao nhiéu cach chon ra 7 sb phan biét gin vao 7 dinh
A,B,C,M,N,P,Q trong hinh sao cho ctr 3 dinh thang hang thi c6 3 s6 theo thir ty 1ap thanh

mét cap s cong?
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Cau 14:

Loi Giai:
Pap an: 5040

Vi ¢t ba dinh thang hang thi c6 sb theo thi ty 1ap thanh mot cap sé cong do d6 nhin trén hinh vé
gia thiét chota c: A+C =2B,M +Q =2B,N+P =2B.

D& thay tir diéu trén nhan ra diém chung ciia ba cap trén chinh 1a tai dinh B.

Khi nay bai toan quy vé: “ Tim s6 cach chon s B va ba cap sé (A;C),(M;Q),(N;P) sao cho
téng cia mdi cap déu bang 2B ”

Tong quat: Xét cap sb cong gdom ba sé ¢ sé hang chinh giira 1a B va cong sai 1a d khi nay ba
s6 nay lan luot 1a B—k,B,B+k véi k>0.

Vi cac s6 tren  phai nam  trong tap tr 1,2,3..15 do  do:
1<B-k <B+k <15< 1<k <Min(B-115-B).

Vi ta can chon ra 3 cap s6 phan biét cho ba duong thiang khéc nhau nén:

B-1>3

Min(B—1;15—8)23<:>{
15-B>3

= 4<B<12= Be{4;5/6;7;8,9;10;11,12} .

Do d6 tong s6 céch chon la: 31.2°(2.C5 +2.C; +2.C +2.C3 +1.C; ) =5040 cach.

[Mire d9 4] Ban Nam tham gia mot cugc thi giai mot mat thu. Theo quy tic ciia cudc thi, nguoi
choi can chon ra sau so tir tap S = {41; 42; 43; 44; 45; 46; 47; 48; 49} va xép mdi s6 vao dang mot

vitritrongsau vitri A, B, C, M, N, P nhu hinh v& bén sao cho mdi vi tri chi duoc xép mot
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s6. Mat thu s& duoc giai néu cac bo ba s xuat hién & nhitng bo ba vi tri (A, M, B), (B, N, C),

(C, P, A) tao thanh cac cap so cong theo thi ty do.

Ban Nam chon ngiu nhién sau sb trong tap S va xép ngau nhién vao cac vi tri duoc yéu cau.
Goi Xac suit dé ban Nam giai dugc mat ma & 1an chon va xép do 1a a. Gia tri cua g bang bao
nhiéu.

Lo giai
Dap an: 5040.
Tap S c6 56 1é {41; 43;45; 47,49} va 4 s chin {42; 44; 46; 48}
S6 phan tir khong gian mau n(Q) = A = 60480

Goi bién cd A: “chon ngiu nhién séu sb trong tap S va xép ngau nhién vao cac vi tri dugc yéu

cau”
A+B=2M

Theo gia thiét ta cd: { A+C =2P (diéu kién dé 1a mot cap sb cong & ba bo)
B+C=2N

— A, B,C cuing chin hozc cling Ié va khéng lap thanh 1 cp sb cong

TH1: A, B, C cung lé:

Chon 3 s6 cling lé c6 C2 cach, loai 4 bo: (41,43,45); (43,45,47); (41,45,49); (45,47,49)
(vi lap thanh cép cong). Suyracé C2-4=6.

Hoénvibo A, B, C c6 3! cach xép.

= 6.3! cach xép.

TH2: A, B, C clng chan:

Chon 3 s6 ciing chdn c6 C céch, loai 2 bo (42,44,46); (44,46,48)(vi lap thanh cép cong).
Suy racé C;—2=2 céach
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Hoanvi bo A, B, C c6 3! céch xép.
= 2.3! céch xép.

Tong cong co: 6.34+2.3!=48 cach xép = n(A)=48

n(A)= 8 _ 1 .Suyraa:izi=5040.
n(Q) 60480 1260 1260 a

Xac suét can tim la: P(A)=

Cau15: Trong mot tro choi xép sb, nguoi ta chon ngdu nhién 5 s khac nhau tir tap
S= {1, 2; 3 ...; 30} vadat mdi 6 vao ding mot vj tri trong 5 vi tri A, B, C, D, E nhu hinh

v&, sa0 cho bén trong mdi vi tri chi duoc xép mot s. Tro choi két thuc khi cac diéu kién sau duoc
thoa man:
« Nhitng b ba vi tri (A,B,C),(C,D,E) theo thu tw lap thanh cap sé cong.

« B¢ ba vi tri (A,C, E)theo tht ty 14p thanh cap sb nhan.

(Két qud lam tron dén

, 4 /4 . N X N z X N , 1
Xac suat ket thic tro choi & mot lan chon va xap sép la a. Tinh 2026
a

chir s6 hang don vi).

<% A3

g BIC|B|E

QO QO

Léi giai

Pap s6: 469

+) () = A

+) A B,C lacipsbcong= A+C =2B
C,D,E lacipsdcong= C +E =2C
Suy ra A,C,E cling chin hoic cting 1¢

+) Vi mdi A va C thi B la duy nhat; Véi mdi C va E thi D la duy nhat. Do do ta chi dém bo
(A.C.E}.

2

m .
ey 2(k,m,neN):>A.E=k2.m2.n2:>C=k.m.n
—kn

+) A,C,E lacip sb nhan nén AE =C? :>{

Tir 1—> 30 ¢6 cac 6 chinh phwong 1a: 1,4,9,16,25, do d6 ta co:
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k AE C=\/.-!7

19 3

k=1 125 5
9.25 15
2.8 4

k=2 2,18 6
818 12

k=3 3,27

k=4 416

k=5

k=6 6,24 12

Goi A 1 bién cb: “ Két thic trd choi & mot 1an chon”.
n(A)=9.2-18

B__ 1 1 i
AZ 950040 2026a '

P(A) =

Cau 16: Sau mot 18 hoi, cac mon do trang tri trén tuong can duoc thdo xudng. Mdi lan chi duoc thao 1
mon; va mon dugc thdo & mdi lan phai thoa man diéu kién: ké véi diing 1 mén khdc hodc khong
ké véi mén nao. So dd cac mén dd duge cho nhu hinh v& duéi day. Hoi ¢d bao nhiéu céch théo
toan bo cac mon do?

Loi giai.
1. Trén mdi nhanh i (i=1,2,3), dinh N, ludn phai dugc thao truéc dinh T..

2. Bé thao dugc dinh thm O, bac ciia O phai <1, nghia 1a phai c6 it nhat 2 nhanh di duoc théo
hoan toan.

Tong sb luot thdo 12 7. Ta chia thanh 3 truong hop dua vao dinh dwoc thdo & luot cudi cling
(Lwot 7):

Truwong hep 1: Pinh O dwoc thao cudi cling

1 Bé O thao cudi, 6 luot dau tién phai thao sach 3 nhanh.

Anh Shiper Toan 31



Hen nhau & céng truorng dai hoc 2k9

"1 Nghia 14 ta can xép thi tw cho 6 dinh (N,,T,,N,,T,,N,,T,) sao cho N, ludn démg trudc T, .

. I
[1 So céch thao la: T o! =90 (cach).

121
Trudng hep 2: Pinh N, dwec thao cudi cing
1 C6 3 cach chon nhanh i chira dinh N, thdo cudi.

71 Néu N, théo & luot 7, thi T, bat buoc phai thdo & luot 6, va O théo & luot 5. (Chudi két thic
la 0O—>T —>N,).

] Do d6, 4 luot dau tién phai thdo sach 2 nhanh con lai.
X . iy 4l .
] So cach thao 2 nhanh con lai: T C7 =6 cach.

"] Sb cach thao TH2 1a: 3x6 =18 (céch).
Trudng hep 3: Pinh T, dwec thao cudi cung
1 C6 3 cach chon nhanh i chira dinh T, thao cudi.
11 Dé T, thao cubi, dinh O bat budc phai dugc théo truéc T,. Ma dé thao O, 2 nhanh kia phai
duoc thao sach.
"1 Vay chudi quy trinh 1: Théo sach 2 nhénh kia va thdo O (can 5 lugt) — phan con lai cua dd
thi chi la T, , 1dc nay méi duoc thao T, & lugt 7.
1 Pinh N, c6 thé duoc thdo & bat ky lugt nao trong 6 lugt dau (c6 6 cach chon vi tricho N,).
1 5 vi tri con lai trong 6 luot dau danh cho viéc dan xen 2 nhanh kia. S6 cach xép 1a
41

ﬁch =6 cach.

] S6 cach thao TH3 la: 3x6x6 =108 (cach).
Két luan: Tong sé cach thao toan bo cac mon d6 trang tri Ia:
90 +18+108 = 216 (cAch)

Cau 17: C6 9 vi tri treo ¢b dinh, dugc dénh s6 tir 1 dén 9 theo vong tron (nhu hinh v&). Khoang céach
gitta cac Vi tri treo 1a nhu nhau, tao thanh cac dinh cua mot da giac déu c¢6 9 canh. Do sai khac
trong qua trinh san xuat, 9 dén cé trong lwong khac nhau, 1a cac s6 nguyén phan biét tir 1 gam
dén 9 gam.
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Dé san khau dugc can dbi va an toan, ban to chic phai treo dén sao cho ddng thoi thoa méan cac
diéu kién sau:

Chia 9 dén thanh 3 nhém, mdi nhom 3 dén.

Mbi nhom duoc treo vao 3 vi tri tao thanh mot tam giac déu trén vanh tron (ba vi tri tao thanh
mot tam giac déu khi va chi khi chung cach nhau dung 3 vi tri theo vong tron).

Téng trong luong cua 3 dén trong mdi nhdm phai bang nhau.

Hoi c6 bao nhiéu cach treo dén thoéa man yéu cau?

Loi giai.

Buéc 1: Tim cac tap hop dén théa man diéu kién vé trong lwong

Téng trong luong cua 9 chiée dén la:

Y¥=14+2+...+9=45 (gam)

Vi chia Iam 3 nhém ¢6 tong trong lwong bang nhau nén mdi nhém s& ¢é trong luong a:

? =15 (gam)

Ta di tim cac bd 3 s6 phan biét tir tap {1,2,...,9} c6 tong bang 15. C6 tat ca 8 bo thoa man:
4,5,9);(1,6,8);(2,4,9);(2,5,8);(2,6,7);(3,4,8);(3,5,7); (4,5,6)

Dé chia 9 chiéc dén thanh 3 nhom roi nhau, ta can chon ra 3 bo khong cé phan tir nao chung.
Tur 8 b trén, ta ghép duge chinh xac 2 phuong an chia (phan hoach) hop 1€:

Phuong 4n 1: {1,5,9},{2,6,7},{3,4,8}.
Phwong an 2: {1,6,8},{2,4,9},{3,5,7}.
Vay c6 2 cach dé chia nhém nhitng chiéc dén.

Buéc 2: Sp xép dén vao cac vi tri treo
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Trén da gidc déu 9 canh, ta xac dinh duoc ding 3 tam giac déu (mdi tam giac cach nhau 3 vi
tri), cu thé 1 céc bo vi tri: (1,4,7),(2,5,8) va (3,6,9).

Ung v6i mbi phuong an chia dén & Budc 1, ta tién hanh treo dén:

Phan bo 3 nhém dén vao 3 tam giac déu: C6 3! cach.

Tai mdi tam giac déu, hoan vi 3 chiéc dén vao 3 dinh cua tam giac d6: C6 3! cach. Vi c6 3 tam
giac nén budc nay co (3!)° cach.

Buéc 3: Két luan

Téng s6 cach treo dén thoa man toan bo yéu cau cia ban té chic 1a:

2x 3 (31)° = 2x6x 216 = 2592 (céach)

Pip s6: 2592.

Cau 18: Chotap hop A={1,2,...,20}. Dién ngiu nhién 4 sé phan biét tir tip A vao 4 hinh tron (gom 1
hinh tron I6n va 3 hinh tron nho c¢é vai trd nhu nhau).

Tinh xac suat dé s6 & hinh tron 16n (x) ludn 16n hon tong 2 s6 bat ky trong hinh tron nho va
nhé hon téng cta ca 3 sé & hinh tron nho.

Lo giai
1. Phan tich diéu kién: Goi a, b, ¢ 1a 3 s6 ¢ cac hinh tron nho va x 1a sé & hinh tron 16n.

Khéng mat tinh téng quat, gia sir a <b <c. Theo dé bai, ta cd hé bat phuong trinh:

b
{X> e =b+c<x<a+b+c (4)

x<a+b+c
Dé t6n tai s6 nguyén x thoa man khoang céch giita a+b+c va b+c phai Ién hon 1, tuc Ia:
(a+b+c)—(b+c)>1=a>1
Vay ta co diéu kién bién: 2<a<b<c<20.
2. Pém sé bd sé (a,b,c,x) théa man: Vi mdi cap (a,b,c) cb dinh, s6 gid tri caa x c6 thé

chon la:
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(a+b+c-1)—(b+c+1)+1=a-1(giatr?)

Tong sb bo thoa man 1a:

n(QA)zsz(a—l) zzj (21—a—2b)).

Tinh toan cu thé theo cong thirc tong quét trong 1o giai:
n(Q,) =186

3. Tinh x&c suit

S6 cach chon 4 sb tir tap 20 s6 va dién vao cac vi tri (voi 3 hinh tron nho c6 vai trd nhu nhau)
la:
Khong gian mau: |Q|=C,, x4 =19380 (Do hinh tron I6n c6 4 cach chon vi tri tir bo 4 sb).

XA&c suét can tim:

186 186 31

P(A): 7 = =
Cix4 19380 3230

~ 0,0096

Pap an: P ~0,0096

Cau 19: Mot gio hoat dong ngoai troi cia I6p 1/1 trudng tieu hoc X, CO gido cho n =35 hoc sinh I6p
minh nam tay nhau xép thanh mot vong tron dé choi trd choi "Meo bat Chudt". Sau khi 6n dinh,
C0 goi tén ngau nhién k =6 hoc sinh trong lép ra giita vong (3 em lam Meéo, 3 em lam Chuot).

iy Q! e 11
C
hu vuc choi (12)
¢o bat Chuot"
14

15

"N/

24
23
22

21 ‘ 16
19 18

Goi a la xac suit dé 6 em duoc goi tén khong ¢ hai em nao ding canh nhau trong vong tron
ban dau. Hay tinh gia tri S =115%4a.

Léi giai
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Phan tich: Day la bai toan dém s6 cach chon k phan tir tir n phan tir xép trén mot duong tron
sao cho khong c6 2 phan tir nao ké nhau. Ta giai quyét bai toan qua 3 budc:

Bud6c 1: Tinh sé phan tir cua khéng gian mau | Q| S6 cach chon ngau nhién 6 hoc sinh tir 35
hoc sinh 14 t6 hop chap 6 cua $35$:

|
10]=CS =——2 1623160
61(35—6)!

Budc 2: Tinh sé két qua thuan loi $|A|$ Goi A 1a bién cd "6 em dugc chon khong c6 hai em
nao ding canh nhau". Ta ap dung tu duy Bai toan chia keo Euler (Dang Vach ngan):

Gia st ta gitr lai 35—6 =29 hoc sinh khdng duoc chon dang trén vong tron.
29 hoc sinh nay tao ra 29 khoang tréng giita ho.

Dé khong c6 2 hoc sinh dwoc chon nao ding canh nhau, ta phai xép 6 hoc sinh dwoc chon vao
6 trong s6 29 khoang trong d6 (mdi khoang tréng 1 nguoi).

Vi bai toan xép vong tron, cong thac tong quat dé chon k vat khdng ké nhau tir n vat 12:

n k
A" ¢

| | n—k n—k

Ap dung v6i n=35k =6

35 35
| A|= 35—_6C??5—6 = Eczﬁg

Budc 3: Tinh x4c suat a va gia tri
S Xéc suat a cua biéncd A la:

§C6
a_w_ 29 2 4095
Q] C& 11594
Vay gia tri can tim 1a:

S=11594.a=1159%4. 4095 =4095
11594
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