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MOT SO TiNH CHAT CO BAN CUA HAM DAN XUAT
Nguyén Manh Hing'
TOM TAT
Bai ~bdo dwa ra chung minh cho mot s6 dinh Iy co ban vé ham dan xudt cia dai
lwong ngdu nhién nhdn cdc gid tri nguyén, khong dam.

Tix khéa: Ham dan xudt, dai rong ngau nhién nguyén, khéng am.

1. DPAT VAN DE

Chiing ta déu biét: mdi phan phdi xac suit déu dugc xac dinh mot cach duy nhat
bd1 mot ham dac trung (p(t) =K (e”X ) Tuy nhién viéc nghién ctru cdc ham dac trung
n6i chung phirc tap va doi hoi van dung 1y thuyét ham bién phurc.

Déi voi cac dai lwong ngiu nhién nhan gia tri nguyén, khong 4m ¢6 mot cach
khac don gian hon d¢ nghién ctru phan phdi xdc sudt, 46 1a nghién ctru théng qua
nhiing ham bién thuc dang da thirc hodc chudi, goi 1a cac ham dan XUAL. Trong bai bao
nay chung t6i chimg minh cac tinh chéat co ban ctia ham dan xuat ma trong tai liéu [1]
khéng trinh bay hodc trinh bay chua cu thé.

2. KET QUA NGHIEN CUU

Pinh nghia 2.1. [1] Cho dai lwong ngdu nhién X nhan cic gia tri nguyén,
khong am véi P(X =i)=p,, (i=0,1,2, ...). Him s f(s)=Es" = Zpl.sf duoc goi la

i=0

ham ddn xuit cua dai lugng ngdu nhién X.

Nhin xét 2.1. Néu f(s) 1a hdx cia dai lwong ngau nhién X thi f(¢")1a ham
dac trung cia no.

Vi du 2.1. Cho dai lwgng ngiu nhién X c6 phan bd xdc suat nhu sau:

X 0 1 | 2 3 4 5

P 01 [015 025 02 0,1 02
Theo dinh nghia 1.1, ham dan xuét cua X 13
f(s)=Es* =0,1+0,155+0,255> +0,2 5° +0,1 5" +0,25" .

Vi du 2.2. [2] Cho dai lwong ngau nhién X c6 phan phdi x4c suét nhi thic véi

tham s0 (1, p). Theo dinh nghia 1.1, ham dén xuat cia X 1a

n

S6)=Es" =3 Cp'q"'s'= 3 C,(ps) ¢
i=0

i=0

" Khoa Khoa hoc Tu nhién, Trieong Dai hoc Héng Puc
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Biéu thire cudi cling chinh 14 khai trién nhj thicc Newton (ps+q)" .
Viy ham din xuat cta dai lwong ngiu nhién cé phan phdi nhi thirc v6i tham s
(n,p) la f(s) = (ps+q)" .

Vi du 2.3. Cho dai luong ngiu nhién X c¢6 phan phdi xdc sudt Poisson v6i tham
$6 A >0. Theo dinh nghia 1.1, ham dan xuét coa X lé

i =\ A
f(S) — ESX Z }\’ — Z —/ As — e?»(s—l) )
i=0 ' i=0
Viay ham dan xuét cia dai lu’Q‘ng ngau nhién co phan phdi Poisson véi tham sé
A>0 la: f(s)= &,

Pinh nghia 2.2. ([1]) Cho dai luong ngau nhién X nhan céc gid tri nguyén
khong 4m v6i P(X >i)=gq,, (i=0,1,2,...). Him sb g(s) = g,s’ duoc goi la ham dan

i=0

Xuét phu cta dai luong ngiu nhién X .

Vi du 2.4. Cho dai luong ngiu nhién X c6 phan b xac suat nhu sau:

X 0 | 1 2 X 0] 1 2

P 0,1 05 04 QO 09|04 0

Theo dinh nghia 1.2, ham dén xuét ciia X 1a: g(s)=0,9+0,4s .

Vi du 2.5. Cho dai luong ngiu nhién X c¢6 phan phdi xdc sudt Poisson v6i tham
s6 A >0. Theo Dinh nghia 1.2, ham dan xuit cua X 1a

Ve J - ek(s—l)

(-3 35

pary l—s
Ham dén xuét phy cua dai luong ngau nhién c6 phan phéi Poisson v6i tham s6 1.>0 1a
1— e?»(s—l)
§)=—.
g(s)=——;

Nhan xét 2.2. a) Ham dan xudt f(s) xdc dinh it nhdt trén doan [—l;l].
b) Ham dan xudtphu g(s) xdc dinh it nhat trén doan [—l;l].

c) Chudi ham ipi.si hoi tu déu trén doan [OL;B] C[—l;l] vé ham f(s) do do

i=0

ta cé thé ldy dao ham 2 vé f Zl p,.s' . Thay s =1vao cong thirc trén ta duoc

:Zi.pi. Suy ra EX=f'(l). Vay f’(s) xdc dinh tai s =1 khi va chi khi EX ton tqi.

i=0
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Pinh li 2.1. [1] Cho f(s),g(s) lan lwot 1 ham dan xudt va ham ddan xudt phu
1=/ (s)

ciia dai lwong ngau nhién X. Khi dé néu |s| <1 thi g(s) = "
—s

Chitng minh. Ta c6 g(s) = iql.sf = i[ i pijsi .

i=0 i=0 \ k=i+l
Do do:  g(s)=(1=p,)+(1-po—p)s+(1=py—p,—p,) s + -

=(1+s+s2+~-)—p0(1+s+s2 -1—--~)—pl(s+sz+-~)—p2 (s2+-~-)—

R N R N O I O
1—s Po 1—s P 1—s P 1—s

I-s

Pinh ly dugc chirng minh.

Pinh li 2.2. [1] Cho X la dai lwong ngdu nhién nhdn cdc gia tri nguyén khong
am. Néu EX ton tgi thi g(s)xdc dinh tai s=1va EX = g(l).

Chirng minh. Néu EX ton tai, d& thdy

-1 (1 -1 1-
Dods £x ~limZ TSN SN 127(s)
sl s—1 s->1 g —1] s>l ]1—48
Tur dinh ly 2.1 suy ra: EX = limg(s) = g(l).

sl
Dinh ly dugc ching minh. N
Pinh 1i 2.3. [1]) Cho X la dai lwong ngau nhién nhan cac gia tri nguyén khong
dm. Néu DX ton tai thi f’(s),g’(s)xdc dinh tai s =1va
DX =1 (1)+1(1)= (/" (1)) =28 () +g () ~(2(1))"
Chirng minh. Ta c6
DX =E(X-EXY

= EX*-2E(X.EX)+(EX) (Xem[1])

= EX*—(EX)
=S 2 (1 (1)) (xem Dinh 1y 2.2)
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:ii(i—l).p[ +ii-p,- —(f'(l))2

="+ O=(r )
(Do DX ton tai nén f'( ) ton tai hay f'(s) xac dinh tai s =1).
Tiép theo, tr Pinh 1y 2.1 ta ¢6 g(s) : lf(S)
s

Suy ra:f(s)=1—g(s)+s.g(s)
f'(s)=—g'(s)+g(s)+s.g'(s)
f”(s):—g”(s)+2g'(s)+s.g"(s).
Do f"(s) x4c dinh tai s =1 nén f"(1)=2g'(1), do d6 g'(s) x4c dinh tai s=1 va ta co:

Dx = (1)« ()= (/ (1))

=2¢(1)+(1)~(2 (1))

Vay DX = f"(1)+ (1) - (/" (1)) =22'(1)+2(1) (2 (1)

Dinh ly dugc ching minh.
Pinh li 2.4. [1] Cho X.Y la hai dai lwong nngu nhién doc ldp nhdn cac gia tri

nguyén khéng dam voi P(Xzi)zpi va P(Yzi)qu.. Pat Z=X+Y thi ham dan
xudt ciia dai hrong ngdau nhién Z la f, (s)zfX (S).fy (s) (voi f, (s),fy (s) lan
lwot Lo hai ham déan xudt cia hai dai luwong ngc”;u nhién X,Y ).

Chirng minh

Tacs fy(s)=few (s)=Es".

Suyra f,(s)= ( )

Nén f,(s)= E(SX )E(s )(Vi X,Y 13 hai dai luong ngau nhién doc lap, xem [2])

Do dé f, (s) =fy (s).fY (s)

Dinh ly dugc chung minh.

Pinh Ii 2.5. [1] Néu X, X,,....X, landailuvong nngu nhién doc ldp nhdn cac

gia tri nguyén khong am va X = ZX . thi ham dan xudt cia dai leong ngdu nhién
i=1
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X la f, (s) = ﬁfx, (s) (voi [y, (s) la ham dan xudt cia hai dai lwong ngdu nhién

i=1

X.,i=1Ln).

Dinh ly 2.5 1a mo6 rdng don gian Dinh 1y 2.4, do d6 viéc ching minh Pinh 1y 2.5
hoan toan dya trén chirng minh cua Pinh 1y 2.4.

Vay ham dén xuét cua tong cac dai lwong ngau nhién doc 1ap bang tich cac ham
dan xudt cua timg dai lugng ngiu nhién thanh phan.

Hé qua 2.1. Néu X, X,,..., X, lan dai lvong ngadu nhién djc ldp cé ciing phén
phéi xdc sudt thi ham dan xudt cia X = i)( . (tong cdc dai lwong ngdu nhién dé) la

i=1

Sx(s) :(f(s))”, v6i f(s) la ham dan xudt chung cia cdc dai hrong ngdu nhién
X, Xy X
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SOME BASIC PROPETIES FOR GENERATING FUNCTION
Nguyen Manh Hung
ABSTRACT

In this paper, we present proofs of some basic results for generating function of
random variables receiving integer and non-negative values.

Keywords: Generating function, random variable receiving integer, non-
negative values.

* Ngay nop bai: 15/10/2019; Ngay guri phan bién: 25/11/2019; Ngay duyét dang: 28/10/2020

118



