KY VONG TRONG TRO VIETLOTT
Bai viét nay chitng minh rang ky vong tring
khi mua vé 10.000 dong la 2.843 déng.
(doi voi gidi Jackpot 12 ti)

Phan Tan Pha

Ngay 12 thang 9 nam 2017

Ban da tung thdac mdc rang tai sao lai la chon 6/45 qud cau, tai sao nguoi ta lgi dua ra co
cbu gidi thudng nhu vay, nguoi ta da tinh todn nhu thé nao dé dua ra ludt choi ma tuong lai ho
khong bi phd sin chua?

Mai ban dén doc bai tiép theo: “K7y vong vé s6 truyén thong la 5.000 dong.”
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1 Bién ngiu nhién rdi rac

Céc khai niem co ban ciia t6 hop va xac suat nhu hodn vi, chinh hop, to hop, phép thil, khong
gian mau, bién co, xdc suat cia bién co da co trong sach gido khoa Dai s6 va Gii tich 11 ban
CO BAN. Sau day, toi gidi thieu them 2 khai niém mdéi 1a bién ngdu nhién roi rac, kij vong cia
mot bién ngdu nhién chi cé trong sach gido khoa ban NANG CAO.

Bai viét nay chi ding nhiing kién thitc co ban trong sach gido khoa, hoc sinh 16p 11 hoc xong
chuong t6 hop va xac suat c6 thé doc hiéu duge.

1.1 Dinh nghia

Bién ngau nhién roi rac

Dai luong X goi 1a bién ngau nhién roi rac néu né nhan gia tri bang s6 thuoc mot tap
hitu han ndo d6 va gia tri ay 1a ngau nhién, khong dit doan dugc.

1.2 Phan b xAc suat ctia bién ngiu nhién rdi rac

Gia stt X 1a mot bién ngdu nhién rdi rac nhan céc gia tri thuoc tap hitu han {zy, s, ..., 2, }.
D@ hiéu ré hon vé X, ta thudng quan tam dén xac suat dé X nhan timg gia tri ;. Cac thong
tin nay dudc trinh bay dang bang nhu sau day va goi 1a bang phan b6 xac suat ciia bién ngau
nhién roi rac X.

Xz |20 -+ |
Pipi|p|- | pn

Trong bang trén, tong p; + pa + -+ + p, = 1.

2 Ky vong
Cho X la bién ngiu nhién roi rac véi tap gia tri 1a {z1, s, ..., 2, }. Ky vong ctia X, ki

hieu 1a F(X) la mot s6 thyc duge tinh theo cong thitc

E(X)=z1p1 +zop2+ -+ Tppn = szpz
i=1

Y nghia. Ky vong ctia X cho ta mot ¢ niem vé do 16n trung binh ctia X.

Nhan xét. Ky vong ctia X khong nhat thiét thuoc tap gia tri ctia X.

3 Ky vong trong tro Vietlott 6/45

3.1 Luat chai

Trong 1ong cau c6 45 qué cau duge danh s6 tir 01, 02, ..., 45. Nha cai dung may boc ngau
nhién 6 qua tit long cau va duge mot day gom 6 qua cau (khong phan biet thit ty) 1a két qua
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x0 6. Ngudi choi mua mot vé (gia 10 nghin dong) gom 6 bo sé khong trimg nhau, gibng nhu
chon ngau nhién 6 qua trong 45 qua cau. Cac giai thudéng nhu sau.

e Néu tring 3 trong 6 qua (khong can ding thi ty) thi tring giai ba 30 nghin.

tu)
e Néu tring 4 trong 6 qua (khong can dung thit ty) thi tring gidi nhi 300 nghin.

e Néu tring 5 trong 6 qua (khong can dung thit ty) thi tring gidi nhat 10 trieu dong.

a (
a(
a (
e Néu tring 6 trong 6 qua (khong can dang thi tu) thi tring gidi Jackpot (dic biet) 12 ti
dong.

Trong do,

e Truong hop 1 vé tring nhiéu giai thi chi duge lanh 1 gidi cao nhat.

e Néu c6 nhiéu ngudi cuing tring gidi dac biet thi giai thudng dude chia deu.

e Gia tri giai diic biet c6 thé hon 12 ti néu ki truée khong c6 ngusi tring giai va duge cong
don cho ky sau.

Ta sé tinh ky vong trong trucng hgp giai dac biét 12 ti.

3.2 Tinh xac suat tring cac giai

Chon ngau nhién 6 qua trong 45 qua va khong can thit ty nén s6 phan tit ctia khong gian mau
la

n(Q) = C% = 8145060.

Tat ca cac truong hop nay la khac nhau va dong kha nang xuat hién.

Goi Ag la bién cd trang gidi Jackpot. Chi ¢6 1 truong hop tring giai Jackpot nén n(Ag) =
C8 = 1. Tt d6, xac suat tring Jackpot 1

1 1

A . —
= p(As) = CS%. ~ 8145060

Diéu nay cho ta thay rang cit khodng 8 triéu vé duge ban thi trung binh sé c6 1 vé tring gidi
dac biét.

Goi As la bién cb tring giai nhat. Dé c6 ding 5 qua trung véi két qud quay thudng, ta
chon 5 qua trong 6 qud tring va chon 1 qua trong 39 qua con lai. Do d6, s6 cach chon Ia
n(As) = Cg x Cly = 6 x 39 = 234.

Xac xuat trang giai nhat 1a

CoxCly 234 1
8145060 8145060 34808

ps = p(As) =

Goi Ay la bién c6 tring gidi nhi. Dé c¢6 ding 4 qua tring véi két qua quay thudng, ta chon
4 qué trong 6 qua trang va chon 2 qué trong 39 qua con lai. Do d6, sé cach chon 1a n(A,) =
Cg x C2y = 15 x 471 = 7065.



X4c xuat trang giai nhi 1a

CixC3 11115 1
8145060 8145060 733

ps=p(Ag) =

Goi Az 1a bién c6 tring giai ba. Dé c6 ding 3 qua tring véi két qua quay thuéng, ta chon 3
qué trong 6 qua tring va chon 3 qua trong 39 qua con lai. Do d6, s6 cach chon 1a n(Asz) =
C3 x O3y = 20 x 9139 = 182780.

Xac xuat trang giai ba la

C3x C3, 182780 1

— A = = S —
ps = P(As) = 15060~ 8145060 © 45

Tinh tuong tu, ta c6 xac suat tring 2 qua, 1 qua, 0 qua so v6i két qua xo6 s6 1a

CE x Cj, 1233765 1
p2) = 50 = ~ s

CS. 8145060 6,6
1) GixCh _ 366452 1
PR = s ™ 7 8145060 2,36
o) BxCh _ 302623 1
PO = s 8145060 2,50

Tt gia tri cua p; ta ¢6 nhan xét
e Mua 2,36 vé ¢6 hi vong c6 1 vé trung 1 qua.
e Mua 6,6 vé c6 hi vong ¢6 1 vé trang 2 qua.

e Mua 45 vé c¢6 hi vong ¢6 1 vé trang 3 qua.

Mua 733 vé c6 hi vong ¢6 1 vé tring 4 qua.

Mua 34808 vé ¢6 hi vong ¢6 1 vé trang 5 qua.

Mua 8145060 vé ¢6 hi vong c6 1 vé trung 6 qua.

3.3 Bang phan bd xAc suat

Tit cac két qua tinh xac suat 6 phan trén, ta c6 bang phan bd xac xuat clia bién ngau nhién
roi rac X nhu sau.

X 0 1 2 3 4 ) 6
P 3262623 | 3454542 | 1233765 | 182780 IT115 234 I
8145060 | 8145060 | 8145060 | 8145060 | 8145060 | 8145060 | 8145060

Ta thay 1+ 234 + 11115 + 182780 + 1233765 + 3454542 + 3262623 = 8145060.

Do d6 tong xac xuat ¢ hang dudi 1a py + p1 + pa + p3 + pa +ps +ps = 1.



3.4 Tinh ky vong s6 qua cau tring

6
Ky vong s6 qué cau trang la E(X) = Z Tip; =
=0

_ 0x 3262623+ " 3454542+ " 1233765+ " 182780 x 11115 L+ 5x 234 +6x 1 _08
8145060 8145060 8145060 8145060 8145060 8145060 8145060
Nhu vay khi mua vé thi thuong ta chi tring 1 qua trong 6 qua.
3.5 Tinh ky vong s6 tién tring khi mua vé 10 nghin dong
Bang phan bd xac suat tring cac giai
Y 0 0 0 30 nghin | 300 nghin | 10 triéu 12 ti
3262623 | 3454542 | 1233765 | 182780 1115 234 T

P
L | 8145060 [ 8145060 | 8145060 | 8145060 | 8145060 | 8145060 | 8145060 |

6
Ky vong s6 tién tring khi mua 1 vé 10 nghin 1a F(Y) = Zyipi =

1=0
3262623 3454542 1233765 182780 11115
= U Sam060 T 8145060 T 0 S1as060 o000 X gasagn T 2000 X Sis060
1 12
10000000 x =5 412000000 X o

~ 2843 (dong).

4 Tém ludgc két qua
Khi mua vé 10.000 dong, ta c6 cac ky vong sé tien tring nhu sau.
e V6i giai dic biet 12 ti, k¥ vong 1a 2.843 dong.
e Vi giai dic biet 50 ti, k¥ vong 1a 7.509 dong.
e Vi giai dic biet 100 ti, ky vong la 13.647 dong.
e V6i giai dic biet 70 ti, ky vong 1a 9.964 dong.

Nhu vay, chd cho giai dac biét 1én tw 70 ti tré l1én hay mua, khi dé6 ngudi choi va
nha cai thu Igi ngang ngita nhau. Van dé 1a, nhitng ki truéc véi giai thudng thap
khong ai mua thi tién dau ma nha cai tang gia tri giai dac biét 1én?

Msi ban don doc bai tiép theo: “Ky vong vé so truyén thong la 5.000 dong.”



