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SIFIR SOVIiYYOSINDO SAXLAMA EKRANLI DOLASMA
PROSESININ SIFIR SOVIYYOSINDON CIXMA ANI iLO
SICRAMANIN BOYUNUN BIiRGO PAYLANMASI

Agar sozlar: dolasma prosesi, Polumarkov, gecikon arqument, eyni ganunla
paylanmis

Eyni ganunla paylanmis, asili olmayan vo bir-birindon do asili olmayan {i¢
tosadiifi komiyyot ardicilliginin comi vasitasi ilo Polumarkov dolagsma prosesi
diizoldilir. Alinmig prosesin staxostik inteqrali vasitasilo sifir soviyyesinde saxlama
ekranli gecikon arqumentli Polumarkov dolagma prosesi alimir. Bu prosesin ilk dofo
sifir saviyyasindon sigrama ani ilo sigramanin boyunun birgs paylanmasi dyranilir.

Ucgiincii tosadiifi komiyyatin vahid gobul olunan halina baxilir vo bu prosesin
ilk dofa sifir soviyyasine ¢atma ani ilo sifir saviyyasindon sigramanin boyunun birgs
paylanmasi tapilir.

Bu tip proseslor ehtiyatlar nozeriyyesinds, kiitlovi xidmet nozoriyyssinda,
igtisadiyyatda va s. sahalords totbiq olunur.

K.M./icaghapos

COBMECTHOE PACIIPEJAEJIEHUE MOMEHTA ITEPBOI'O CKAYKA U3
HYJIEBOT'O YPOBHA U POCT CKAYKA ITPOIIECCA BJIYKJAHUA C
SAJEPKUBAIOHIINMCSHA 3 KPAHOM HYJIEBOI'O YPOBHAA

Knrouesvle cnosa: npoyecc 0O1yxcoanus, NOIYMAPKOS, 3anaz0bléarouiuil
apaymenm, 00UHAKOBO pacnpedeieHHbLLL

I[To cymMmMaM ©3 Tpex HE3aBHCHUMBIX, OJMHAKOBO pACIPEACICHHBIX
MOCJIE/IOBATENILHOCTEH CITyYaiHbIX BEJTMYUH MOCTPOCH MPOIECC C 3aIePKUBAOIIUMCS
SKPAHOM C 3aIa3/IbIBAOIINM apryMEHTOM MOJYMAapKOBCKUM OnyxaanueM. M3ydaercs
COBMECTHOE pacmpeie/icHHe MOMEHTa MEPBOr0 CKayka M3 HYJIEBOTO YPOBHS U POCT
ckauka. [Iporecchl TakuUX THIIOB TPUMEHSIOTCS B TEOPHUM 3allacoB, B TEOPUHU
MaccOBOTO OOCITYKHBaHHS, B 9KOHOMUKE U JIPYTUX OOJIACTSIX.
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THE JOINT DISTRIBUTION OF THE MOMENT OF THE FIRST JUMP
FROM THE ZERO LEVEL AND THE GROWTH OF THE JUMP OF THE
WANDERING PROCESS WITH THE DELAYING SCREEN OF THE ZERO
LEVEL

Keywords: the process of wandering semi-marks with a delayed argument,
equally distributed

According to the sums of three independent, equally distributed sequences of
random variables, a process is constructed with a delayed screen with a delayed
argument with a semi-Markov walk. The joint distribution of the moment of the first
jump from the zero level and the growth of the jump are studied. Processes of these
types are used in the theory of reserves, in the theory of mass service, in the economy
and other fields.

Tutag ki, eyni gqanunla paylanmis bir-birindon asili olmayan
{fn, 7 }, n=12,... tosadiifi komiyyotlor ardiclligt verilmisdir. Burada

P{E >0,7, >0, ¢ >0}=1 k=12,.

Bu ardicilliglarin  comi vasitesilo asagidaki gecikon arqumentli
Polumarkov dolagsma prosesi diizoldok.

X_t+mz{(§k +77k)1 Qm—l St<Qm—1+§m

7 )=

m-1

X+t+ (§k+77k)’ Qm—lzngtSQm—1<§m

k
Burada Q, = Z((fk +7,), X-gecikon arqumentli Polumarkov prosesinin
k=1

baslangic voziyyatidir. Bu proses miisbat sicrayisli, manfi koclirmali, tosadiifi
gecikon arqumentli Polumarkov prosesi adlanir. Bu prosesdon sifir saviyysinda
saxlama ekranli tosadiifi proses diizoldok. Belo proses sifir soviyyasinoe
catdigdan sonra homin soviyyasindo proses yeni qiymot alana qador galir. Bu
prosesin paylanmasi avvalki prosesin paylanmasi ilo eyni olur, ancaq prosesin
baslangic vaziyyati sifir soviyyasindon yeni aldig1r qiymoto borabor olur. Belo
X(t) prosesina agagidaki staxostik tonliyin halli kimi baxmaq olar.

X(8) = %,(0) + [ #(x, (1) )x, (1)

Buradan x >0 oldugda &(x)=1 olur; x<0 oldugda &(x)=0 olur. Bu proses

miisbot sigrayisli, monfi koglirmoli tosadiifi gecikon arqumentli, sifir
soviyyesinds saxlama ekranli Polumarkov dolasma prosesi adlanir.
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[1]-dos belo prosesin miioyyan funksionalinin paylanmasi tapilmisdir.
Bu isdo P{fk >1 k=12,. }= 1 olan halina baxilir. Belo prosesin

ohomiyyatino [1]-do baxilib. Bu halda saxlama ekranli prosesin paylanmasinin
toyin edilmasi ola bilsin ki, miiayyan qodar asan olsun. [1]-doki isdon alinir ki,

prosesin paylanmasini tapmaq tUgliin 7, vo y, komiyyatlorinin birgo
paylanmasini tapmaq lazimdir. Burada 7, komiyyoti X(t) prosesinin ilk dofo
sifir  soviyyesino ¢atdiqdan sonra sifir soviyyssindon ¢ixma amdir,
v, =—x(r,)—7, sigramanin boyudur.

Aydmdir ki, ogor x—Q, >0, x—Q, +(1-Q,) >0,...
X-Q+(1-Q,)+..+(1-Q,,) >0, x-Q,+(1-Q,)+..+(1-Q,,) <0, onda
1. =Q+Q,+..+Q, vo 7, =(Q +Q, +...+Q,)—(n—-1) —n olar.
Q=Q,-1i=12., X =Q+Q,+..+Q;;
vy va y, -ilo {X;} tosadiifi dolasmanin ilk dofo y soviyyesini agmasi anini vo
asma-nin boyunu isaro edok. Onda 7, =Q, , Q, >Xx. y, =x-Q, , Q > X.
Ogar Q, < X olsa, onda

Yy = 7/:(—Q1 7y =Q+Q, +---+Q1+v;,Q1 _V:(le —X.
Ona goro 7, vo y, tosadiifi komiyyatlorinin birge paylanmasini tapmaq ligiin
7y Vo v, tosadiifi komiyystlorinin birgo paylanmasini tapmagq kifaystdir.
Aydindir ki

o 1L, Q >y
a 1+QQ1'V;1 Q££y1
. Q >y, Q >y

B(A, 1, y) = Me """ 7" igaro edok. Onda v, va y, kemiyyatlorinin birgs Laplas

cevirmosi asagidaki kimi hesablanir.

o0

J+Me = [eYPIQ e d2+
y . (1)
+ [e7B(A py-2P{Q e dz}=B(4, 1,y)+ [B(2, s,y 2} {4, dz}

Burada

B(A, 1, y)=Me ™71,

Q>y
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o0

B(A, 11,y)= Ie"l"‘(z‘y)P{Ql' edz}= e‘“"y'fe‘”ZP{Ql' e dz},
y y

w(1,A)=—-e"P{Q] € A}
1) inteqral tonliyi biikiilma tipli tonlikdir. Bu tonlik odod oxunda [2]-do
oldugu kimi hall olunur. (1) tonliyini asagidaki kimi yazaq:

00

B(40y)= [ B0y~ 2)d(e(2)-p(2,2), y > O @

B(A,,y)=0, y<0

Tutaq ki, é(ﬁ, ,u,s) funksiyasi B(/l, 7 y) funksiyasinin Furye ¢evirmasi olsun.
Onda

B(4, 1,5)= — —

Ie‘“ J B(4, 1,2 — x)d 4, (4, x )iz,
o (A,8) =
Burada

Je o020 m(2.5)-em| 3ty 2.0

k=1
14,(2,9) exp{ ilT e'*"y*(4,dz)
k 0

1

v (2, A)= jw“(/t A-2)y(2,dz), v'(2,A)=y(A)

S$-9 nazaran tars Furye ¢evirmasini tatbiq etsak.

o0

B2 y)= [ 9) [ By =2 =08 12, 2B sy (0)

—00

Burada s, (&, z) azalmayan funksiyadir, Furye ¢evirmasi ilo toyin olunur.

Teisud ﬂz(l’u):

7, (2,9)
Tutaq ki,

o(2 je'“l/mdt = je'“Pl Q edt}=Mexpliz1-Q,)-A=

—epliz-2Mepi2Q,)
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Onda y*(4, A) asagidaki berabarlikdon toyin olunur:
[eplitzy*(2,dt)=[p(4 2)]
vo yaxud ’

v (2, A)=M |{ k }-e)@{izgﬁj} .

K-30;eA
j=1

Onda timumilogmis ,ul(ﬂ,,dt) ) ,uz(/i,dt) Olctilori asagidaki miinasibatdon
toyin olunur.

- =, exp {iks — kl} { .k }
M | exp—isS 6.
R SR

] exp{iexp{ikskﬁ}m. k .exp{_isggj}}
i, (/1, S) = k {nglej >o} i

Indi 7, vo y, tesadiifi kemiyyatlorinin birgs Laplas ¢evirmasini hesablayaq:

M exp{- Az — uy; =M exp {— AVya =AYy =X = 1Yy }' ) +

+Mep - AQ - u(Q — )}l g, = [exp{- 4z - u(z-N)|PQ, e dz}+
e [Meplave, —(1+ulyL, IPIQ, e dz)= e [om |- (2+ walPlQ, e )+
’“JX'B}L A+u, x-2}P{Q, e dz}

Belaliklo, 7, vo y, tosadiifi komiyyatlorinin birgo Laplas ¢evirmaosi

tapilir. Laplas ¢evirmasi paylanma funksiyasini yegana sokilds toyin edir.
;((t) prosesinin paylanmasini toyin etmok Ucilin asagidaki tonlikdon

istifada edak.
PLr®) <y 2(0)=x}=Plz(t) <y, 75 >t/ 2(0) = x{+
Pix(t) <y, 7y <t/ x(0)=x}=P{y(t) <y, z; >t/ 2(0) = x|+
+[Ple; eds/ 7(0) = xPlr(t—s) < y./ 2(0) =1}
E(t,y,x)=P{x(t) < y/ x(0) =X},
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I%(t, Y, X)= P{;{(t) <y, 7, >t/ ¥(0) = x}
isaro edok. Onda alariq.

A t
E(t,y,x)=E(t,y.x)+ [ Plr; eds/ 7(0) = x|E(t—s,y1)(3)
0
t —yo nozoran Laplas ¢evirmasini tapaq.
E(s,y,x)= E(s, y, %)+ E(s, y,1)je‘SZP{r; e dz/ x(0) = x|
0

Burada

E(s,y,x)= I%(s y,x)+E(s, y,l)Te‘SZP{rX‘ e dz/ z(0) = x|

0

Burada E(s, y, x) = je‘StE(t, y, X)dt,
0

syx:: ty,

O'—;S

Buradan E(t, Y, x) funksiyasindan X =1 olduqda Laplas ¢evirmosi {i¢iin hallini
tapariq.

IAE(s, Y, X)
1—TeS'ZP{rX edz/ y(0) = x} x=1

0

Ié(s, Y, X)=

Bu giymati (3) tonliyinds yerins yazsaq Ié(s, Y, X) ifadasini tapariq .
IAE(t, Y, X) paylanmasi asagidaki kimi tapilir.
Bty X)=Ple®) < v, 7 >t 20 =x}= {20 < v 7 > U 10 = X{= Pz < y 1 20) = 1}

jTPT eds, y, edy/ y(0) X}P (t-s)<y,/y(0)=1 }
00

7, vo y, tosadiifi komiyyetlorinin birgs paylanmasini bildiyimizden IAE(t, y,x)
paylasmasini toyin edo bilorik .
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