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MOQT SO TiNH CHAT CUA HAM SINH (XAC SUAT) CUA VEC TO
NGAU NHIEN NGUYEN KHONG AM

Nguyén Manh Hung'
TOM TAT

Bai bdo nghién ciru vé mét sé tinh chat cua véc to ngdu nhién nhdn cdc gid tri nguyén,
khong dm.

Tir khoa: Ham sinh (xdc sudt), Véc to ngau nhién nguyén, khong dm.

1. PAT VAN BE

Trong bai bao Mgt sé tinh chdt co ban cia ham dan xudt (2020) [1] ching toi di
nghién cttu cac tinh chit co ban cia ham dan xuét trong dai lwong ngau nhién mot chiéu, o
bai viét nay chung t6i tién hanh nghién ciru mot s6 tinh chit ciia ham sinh (xac suit) cua véc
to ngau nhién nhan céc gi4 tri nguyén, khong am.

2. CAC KET QUA NGHIEN CUU
2.1. Ham sinh (x4c suit) céia véc to' ngiu nhién

Trong viéce ap dung Iy thuyét xac suat vao thuc tién, chung ta thudng gap nhig bai toan
ma trong két qua cua thi nghiém dugc mé ta boi khong phai mot ma nhiéu dai luong ngau
nhién nhan cac gié tri nguyén khong am. Chang han, khi gieo ngau nhién hai con xtic xac cin
dbi va ddng chat, két qua caa mdi lan gieo phu thudc vao hai dai lugng ngau nhién, d6 1a sb
cham xuét hién trén con xuc xic thir nhat va s6 chim xuat hién trén con xtic xac tha hai. Khi
quan sat sb 1an thir cia hai phép thir Bernoulli dé c6 mot 1an ca hai phép thir thanh cong. Khi
quan sat cp cac dai lugng ngau nhién c6 phan phdi xac suit nhi thirc, siéu boi, Zipf, ... Hon
nita nhiéu phan phdi xac suét lién tuc lai duoc Xuat phét tir phan phdi xac suat roi rac.

Vi vay viéc nghién ciru mot bo cac dai lugng ngau nhién nhan céc gia tri nguyén khong
am 1a can thiét.

Dinh nghia 2.1. (xem [2]) Gia st X, X,,..., X, 1a k dai lugng ngau nhién nhan cic
gi4 tri nguyén khong am cung lién quan dén thi nghiém ngiu nhién dang xét. Khi d6 nguoi
ta goi bo gdm K dai luong ngau nhién d6 1a mot véc to ngdu nhién K chiéu nhan cac gia tri
nguyén khong am. Ki higu: (X, X,,..., X, ).

Pinh nghia 2.2. (xem [2]) Gia sit (X, X,,..., X, ) 13 mt véc to nghu nhién nhén cac

gia tri nguyén khong am véi P[ (X, =i,)"\(X, =i,)M..~(X, =i,)|=P, ; . Khi o
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hamsd f (Sl, Sy Sy ) = E(Slxlszx2 .. .SkXk ) dugc goi 1a ham sinh (x4c suit) cua véc to ngau
nhién (Xl,XZ,...,Xk).
Nhan xét 2.1.

Ham sinh (x4c suat) f (sl, Syreer Sy ) = Z P, i SPSE...Sk.
iy i =0

Ham sinh (xdc sudt) f(S,S,,...,S,) xac dinh it nhét trén [-L1]x[-L1]x...x[-L1]
Bo dé 2.1. Gia st cac dai lwong ngiu nhién X, X,,..., X, nhan cac gia trj tuong tng
1a i,iy,...,i, Voicac xac sudt Pl P-Z,..., Plkk va véc to ngau nhién (Xl, ) ST Xk) nhan gia

tri (1, 21 Ik) véi xac suat 1a PIll N . Khi d6 néu

ZZ Z [ [iﬁ:j[ZRfj[in],Vél n,n,,...,Nn tuyy
i=0i,=0 i, =0 i,=0 i,=0 i=0

thi X, X,,..., X, 1a cac dai lugng ngau nhién doc lap.

Chirng minh.
Tur gia thiét ii P (i J( ]"'(ipikkj'\’éi n,n,,...,N tay y suy ra
i =01i,=0 |k—0 i i,=0 i, =0
P[(Xlgnl)m( ﬁ ﬁ X <nk :' ii Zp'l'z g
B=0i,=0  i,=0
<:>P[(Xlgnl)m(ngnz)m...m(xkSnk)]:(ZPillJ.(iPifj (Z J
=0 i,=0 i, =0

SP[(X <n)N (X, <n)n (X, <n)|=P(X,<n).P(X,<n,)..P(X, <n).
Suy ra cic bién cb (X, <n);(X,<n,);..;(X <n) doc lap voi nhau voi
n,n,,...,N tuyy. Suyra X;, X,,..., X, 1a cac dai lwong ngau nhién doc lap.
Pinh Iy 2.1. (xem [1] va [4]) Gia st cdc dai heong ngdu nhién X, X,,..., X, lan leot c6
cdc ham dan xuat la T, (Sl), f, (SZ),..., f, (Sk); con ham sinh (xdc sudt) Ciia véc to ngau nhién

(X0 Xgreoen X ) la F(S,,850..08¢) . Khi @6 £(S,550...,8) = £1(S;)- F,(S,)... fi (¢ ) Khi

va chikhi X;, X,,..., X, la cdc dai heong ngdu nhién dgc lap.
Chirng minh.
(=) Giasa X, X,,..., X, 1a céc dai luong ngiu nhién doc lap. Khi do

f(SS5.5)= E(Slxlszxz-~-3kxk)
= (5,8,0...8) =E(*).E(8%)...E(s))
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(vi Xy, X,,..., X, 1a cac dai lugng ngau nhién doc lap)

suyra f(S,S,....5)=fi(s)-F,(5;).-- f (S).
(<) Nguoc lai, néu f(s,,S,,...,8 )= ,(5,)-F,(S;)... f (S )-
sy S m, s - Sas | S | Zes
iy =0 0 i,—0 i =0

00

Vi f(S,8..08 )= D, Py . .Si'sp...s¢ (xem Nhan xét 2.1) va bai bao [4]).

00

hal i N 1p2 kK okl i
Suy ra Z P i SISy .8 = Z PR ...Bisisy ... .

iy sy i =0 iy -4l =0

Dodé B, , =P'P2...P“V(ipiy,....0, ) € N¥ N 1a tap hop s6 tu nhién.

i=0i,=0 i, =0 i,=0 i,=0 i =0
Suy ra X;, X,,..., X, 1a cic dai lugng ngau nhién doc lap (theo Bo dé 2.1).

Nhan xét 2.2. Néu f,(s,), f,(5,)..... f (5, 1 céc ham din xuat cua cac dai lugng ngau
nhién X, X,,..., X, ; con f(Sl,Sz,...,Sk) la ham sinh (x4c suat) cia véc to ngiu nhién
(Xl, ) S Xk) thi f (ll...,lSp,l...,l) 1a ham dén xuét cua dai lugng ngau nhién X, voi 1<p<k.

Nhan xét 2.3. Néu f(s;), f,(S;)..... f (S¢) 1a cac ham dan xuét cua cac dai luong
ngau nhién X,,X,,...,X,; con f (Sl,Sz,...,Sk) 1a ham sinh (x4c suat) clia véc to ngau nhién
(X, X0 X, ) thi f(5,5,...,) 1a ham din xuat cua dai lugng ngiu nhién X, + X, +...+ X, .

Nhén xét 2.4. Néu (X ,Y) 1a véc to ngiu nhién hai chiéu v6i ham sinh (x4c suat) 1a

f (S,t) thi phan phdi x4c suat cua véc to ngiu nhién d6 dugc xac dinh nhu sau:

X ' ° i i
0 £(0,0) i—f% (0,0) Cz—%%i—zf (0.0)
| SR | S5 | Sae0
) C?{ZZTI (0,0) %3? :S Z;t (0,0) %‘E aizaftz (0.0)
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~ 1 Cii+' ai+jf
Nghia 1 P, :(i+ JJ)IM (0,0).

Diéu nay hién nhiénvi 3" P, .s't! chinh Ia khai trién Taylor tai diém (0,0) ciia ham

i,j=0

=
sinh (x4ac suat) f(S,t). Nhu vay néu biét ham sinh (x4c suét) cua véc to ngau nhién thi véc
y g
to ngau nhién d6 hoan toan xac dinh.
Vidu2.1 Xeét f(s,t)=e 2™ ysi g a,b>0.

Dé thay f (S,t) _ (Y ga(t-1)gh(st-1)

i—0 J:
@ (2 (3)

Céac hé s cua chudi (1) , chudi (2) va chudi (3) déu duong do d6 cac hé sb caa chudi

—

>

tich ciing déu duong. Mit khac tong cac hé sb cua chudi tich tirc chudi khai trién Taylor cua
ham f (S,t) tai diém (0, 0) bang f (1,1) =e%=1.vay f (S,t) 12 ham sinh (x4c suét) cua
véc to ngau nhién (X ,Y) :

Pt ¢(s) = f(5,1)=e* e =D 43 ¢4 ¢(s) 12 ham din xuét cua dai
lugng ngau nhién X c6 phan phdi Poisson véi tham s a, +b .

Pbat \|J(S) =f (l,t) = (gl _ g(aD)t-1) , ta cod \V(S) 12 ham dan xuét cua dai
lugng ngau nhién Y c6 phan phdi Poisson véi tham sé a, +b.

Ta noi véc to ngau nhién (X ,Y) c¢6 “phan phdi Poisson kép”.

pic biét, néu b=0 thi f (s,t)=e**" %Y =p(s).y(t). Khidé X,Y 1ahai dai
lwgng ngau nhién doc lap.

Pinh Iy 2.2. (xem [1] va [3]) Néu X,Y la hai dai heong ngau nhién déc \dp va cé phén

phéi xdc sudt Poisson thi dai lirong ngau nhién X +Y ciing ¢6 phdn phoi xdc sudt Poisson.
Chirng minh.

bat f (S,t); fl(S) va f, (t) lan lugt 1a ham sinh (xac suat) cua véc to ngau nhién
(X,Y); dai lugng ngdu nhién X va dai luong ngiu nhién Y .
Do X,Y la hai dai lwong ngau nhién doc lap nén f (S,t) = fl(S). f, (t) Laido X,Y

1a hai dai lugng ngau nhién c6 phan phoi xac suat Poisson nén
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f.(s)=e*"" va f,(t)=e™""  (xem bai béo [1]).

Suyra f(s,s)=e"Ye* Y =e®**Y 13 ham din xuét cua dai luong ngdu nhién
X +Y (xem Nhan xét 2.3).

Do d6 X +Y 1a dai lwong ngau nhién c6 phan phdi xac suat Poisson vai tham sé

(a+a,).

3. KET LUAN

Nhu vay chung toi da chimg minh dugc mot s tinh chat ciia ham sinh (xac suét) cta
véc to ngau nhién nhan cac gia tri nguyén, khong 4m va tong cua hai dai luong ngau nhién
c6 phan phéi xac suit Poisson néu ching 13 hai dai lugng ngau nhién doc lap va cing cé
phan phdi x4c suat Poisson.
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SOME BASIC PROPERTIES FOR GENERATING FUNCTIONS
OF NON-NEGATIVE, INTEGER RANDOM VECTORS

Nguyen Manh Hung

ABSTRACT

In this paper, we present some properties generating functions of non-negative,
integer random vectors.

Keywords: Generating function, Random vector receiving integer and non-negative values.
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