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1. DAT BAI TOAN

Trong céc bai todn vé hé phuc vy ddm déng, nguoi ta thudéng quan tam dén «
vao va thoi gian phuc vu cda hé. Dong vao 13 s6 nguwdi dén tram (hé) phuc vu t
khodng thdi gian T, nao dé. Théong thudng dong vao duge gid thiét tuan theo
Poisson. Thé&i gian khach hang yéu cau phuc vu T; la cdc bién ngau nhién doc lap «
phan phéi, thuong dwoc gid thiét 1a phan phoi ma.

Ky hiéu X; la th&i diém dén cda cdc khdch hang. S6 ban phuc vu cia tram (h
khong han ché, nghia la bt k¥ khich ndo dén ciing dwoc phuc vu ngay, khong phai
T; 1a th&i gian ma khéch hang dén tai thoi diém X, yéu cdu phuc vu. Néu ta ldy .
céc diém mit bén trai cda doan bidu dién théi gian phuc vu T, ta ¢6 md hinh biéu
sau
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Hinh 1. X; thoi diém dén cida khiach hang
T; thoi gian khéch yéu cau phuc vu.

Céc doan bi gach trong hinh 1 1& cdc khodng th&i gian hé ban khach, tirc la
gian ma hé dang phuc vu cho it nhdt mot khach hang. Ta goi do dai cda céc doan
gian bj gach la doan thoi gian hé dang c6 khdch. Ky hiéu cac doan thoi gian do la

Céc doan khéng bi gach trong hinh 1 la cic khodng thoi gian hé roi, tirc 1a hé ki
phdi phuc vu cho mot khach hang nao. Ta goi do dai cla cac khodng nay la thoi
hé nhan réi. Ky hiéu cdc doan thoi gian dé la ;.

Gid st {X;,i < 1} 1a qud trinh Poisson vé&i cwdng do A. Khi dé Ee-Ear v Biocde
ngau nhién doc lap cling phan phéi; ni,n2... doc lap véi £,,€; ..., doc lap vr:'ri nha
cing phan phdi mii v&i tham s A (xem [1])

Song trong hé phuc vu xét & trén ta da phdi gid thiét rang hé ¢ s6 ban phuc
khéng han ché, nghia 13 khach hang khéng phdi ché doi. Gid thiét nay qud ly tuwdr
khé ¢6 thé thod min trong thirc t8. Ta goi &; 1a s6 khach hang dwoc phuc vu trong ¢
¢. Khi dé dé cho tién ta goi doan & la chum &, ch?mg han cdc doan & c¢6 k; = 1,2,
ta sé goi la cdc chum 1, chim 2, chum 3,...

Ro rang néu k; = 1, Vi, thi hé du chi ¢ mot ban phuc vu, nhung khach déu k
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che. Khi d6 néu hé 6 nhiéu hon 1 ban phuc vu thiludn ¢6 it nhat mét ban khéng

dén.

[u ki < 2, Vi, thi hé chi can 2 ban phuc vu ciing ddm bdo phyc vu ngay cho moi
) hang.

[éu k; < 3, Vi,thi hé véi 3 ban phuc vu sé khong lam cho khéch hang phdi ché. Song
1& chi ¢6 2 ban phuc vu thi khach hang cé thé dwoe phuc vu ngay va ciing cé thé
cho.
Nhin chung néu s6 ban phuc vu cang it, thoi gian phuc vu cho méi khdch hang cang
56 khach hang dén nhiéu thi khd ning phdi chér doi cang lén, thoi gian cher doi cang
Di nhién ta muén xay dung mét hé phuc vu sao cho khd ning phdi ch& cda khach
g khong 1ém, thoi gian chér doi ¢6 thé chdp nhian dwoc, s6 ban phyc vy lai khéng
phi. D€ gidi quyét bai todn dét ra, trwée hét trong bai bdo nay ta nghién ciru vé
ng d6 xuat hién cda chim 2, chim 3 cing nhur phan phéi dé dai cia cdc doan chim
wim 3, ... twong \rng.
Véi gid thiét dong vao {X;} la qua trinh Poisson véi cwdng dé A, s6 ban phuc vy
ng han ché, th&i gian phuc vu cho méi khach hang la nhu nhau va bang a, phdn
i d6 dai cda khodng thoi gian hé ¢6 khach phue vu da dwge Peter Hall nghién ciru
dd (xem [1]). Nhung xét dong vao la cic qud trinh con nhan dwgc tir qua trinh
son dirng curomg do A lai chira duwrge dé cap dén. '

2. CAC KET QUA NHAN DUQC.

Gid sir dong vao {X;, i = 1,2,3,...} la qud trinh Poisson dirng v&i cwong dé A. Khach
dwoc phuc vu ngay va thai gian phuc vu cho moi khdch hang la nhwr nhau va bang

Goi € la do dai cda doan thai gian hé dang 6 khéch lién tuc. Néu k la sd khdch
g dwoc phuc vu trong doan € thi ta goi £ la chiim k. Ta ¢6 cdc chiim 1, chiim 2, chim

Gid s A®) |a cwrdng do chlim k, tive la s6 trung binh cdc chim k ddi véi mot don
101 gian. Ta ¢6 cdc két qua sau.

hly 1. Véi cde gid thiét néu lrén ta cé
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hly 2. Ham phan phéi xdc suit cia do dai chim 2 ¢é dang

0 r<a,
F(z)={ Z=2e~2=-20) g< z< 2a,
1 2a<
n phan phéi chim 3 ¢6 dang:
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3. CHU'NG MINH KET QUA NHAN DUQC

Truwée tién ta chirng minh dinh 1y 1. ) A2 don gidn. Ta chi can chirng minh

véi AG),

Ky hiéu:
-®={X;, i=1,23,. ..} 1athdi diem dén cia khich hang. ¢ |2 Poisson dirng

crong do A.

- ®(B) = n, trc la khodng B chira n diém cida qud trinh ®.
- ®n B = {Z}, tirc 14 trong khodng B ¢6 di€m Z thudc qud trinh .

Gid sit:

Az{xe¢:

O([X -a,X])=0;0(X, X +a)=3;oN[X, X +a =U{{X,Y, 2} Y € [X, X +a]N
®N[Y,Y +a]={¥,2)},Z€[Y,Y +a]n® and &N (2,2 +a] = {Z}} } | ]

{x €®: &([X —a,X]) = 0,8([X, X +a]) = 2;

eN[X, X +a] = J{{X,Y}: Y €[X, X +a]N&;

*N[Y,Y +a={Y,2),Z€[X +a,Y +a]N&,[Z,Z+aN = {3}}}

—~A3)(B) 1a do6 do cudng do (xem [2]).

Theo dinh nghia AG)(B) 14 s6 do trung b‘l.nh‘ cdc di€m loai chum 3 (tirc la cac di

cda ® thudc tap A) roi vao khodng B.

AOYB) = (S In(X)14(X.))

Dung dinh Iy Campbell rit gon (xem [2]) ta nhan dwoc

AB)(B) = A(B).Py{®o([-a,0]) = 0, ®,([0,a]) = 2
I @nlrY+al={y.2}, |J @n[Z2Z+d={Z}}+
Y e®on[0,a] Zel[y,alndo
+ Av(B).P,{®o([—a,0]) = 0, ®,([0,a]) = 1,

lJ @nvy+d={vz}, |J @n[22+d=/{2}}
Y el0,a]n®, Z€ela,Y +a]nd,

trong dé

v: d6 do Lebesgue trong R!,
®, =@\ {0},

P la do do xdc suat co sé& cda qua trinh .
P} : phan phdi Palm rit gon (xem [2]).
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i & 13 qud trinh Poisson dirng nén P, = P (xem [2]). Do d6

AD = }w(B)[P{Q([ma.D]) =0,#n[0,a) = {Y,Z} vébi
Yela.ze(Val)d(aatz)=0}
+ P{@(~a,0) =0, ®n[0,a]={Y};
®nfaa+Y)={2}, (Y +4,Z+a))=0}]

= Ap(B)feAee e '\“ f dyj e dz

e .““}mf %e”‘w(hy dy/ 7 e~ ME-¥)gz ]

1
= A(B)e~2*e -

S(L4 (1= 2a+ Yo ) M RN

cwong do cda chum 3 la

; A
A3 = ge_“d(l + (1= Aa+2a)e™** — 2¢7229),

ly 1 duoc chirng minh.

3ay gi&r ta chirng minh dinh ly 2

[rwée hét ta tim P{€ <z, k = 2}, tirc 14 phan phéi doé dai cda chim 2. Chim 2

: bat diu tai X, tirc la tai X c6 mot diém cda qud trinh @, Dé do dai cda chum 2
ho'n z thi diém thir 2 cia chim phai & khodng (X, X +z - q] (do dai cda khodng
bang (z —a) < a khi a < © < 2a). Ta bé qua, khéng ké dén diem cda ® tai X, khi

= P (xem [2]). Ta cé

?Em:, k=2)=Pyle<z, k=1)=Ple<s, k=1)

g khi dé

P(k':: =

= P{P(X ~a, X)) =0,9([X, X +2-a])=1,9([X +2-a,X + z]) =0}

=, C.-J\qlc—-r\[r—ﬂ)i\(r i ﬂ_}E_Aa = e—'\(x'l"ﬁ))‘(m £y a].

phan phéi cda chiim 2 la

0 r < a,
F(I) "~ p <r..::2:2 - ?l;ﬁ—}.(::-!!a}(m _ ﬂ'.) a<z S. 23,
l ; da<z

g tuw dé chimg minh ham phan phai dé dai chum 3, ta cé:
Fnéua<z<a

P{¢ <z,

=e

k=)= P {tcs k=1)
= P{®(X ~a,X])=0,®([X, X +z—a)) =2, (X +z—0a,X +2]) =0}

_MI{E"A(IHG)ME—M s g")‘fr*a} /‘\2(1,' 50 3)2
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PLAD(X —a, X]) =0, ®([X, X +4a]) = 1, (X + a, X + 2a]) = 0}

= =28 =AY oMo g,



+ néu 2a < z < 3a:

Pleed, k=3)= e--"*“i%ﬁ + P{®([X - a,a]) = 0,9([X, X +4d]) =1

(X +a,X+z—-a))=t, Y(X+z-0a,X+z})=0}=
_axa Aa?
o

A2q?
= WO 4 e~ M=ta)x2g(2 — 2a).

SEra TS A = N RRRNE — E)N

2,2
—dia Afa

Ple=31=¢ 5 g ha 242
Vay
0 z<a,
Qaﬂa-_::)l.(i“;?i:ﬁ a<r<2a
F{I) = 3 ase e

ae”3%2 ya(r—2g)e "
2n¢—3¢lE +ae“]“‘ 2a <z < da

1 da<z
Dinh ly 2 dwoc chirng minh.
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ON INTENSITIES AND DISTRIBUTIONS OF COVERAGE LENGTHS

Dao Huun Ho
College of Natural Sciences - VNU

We consider a Poisson stream of customers arriving at a service station which
an unlimited number of servers. Arrival times are represented by the left-hand enc
segments, segment lengths represent service times, and clumps are busy periods (per
during which one or more servers are occupied). Let k equal the number of segm
comprising a clump, then this clump is called the clump k (k = 1, 2, 3...).

Assume that the Poisson process has the intensity A, the segment length is fixed
equals to a, then the distribution of clump length is considered in [1].

In this paper intensities and distributions of clump lengths are given for clum
clump 3. For example, the intensity of clump 3 equals to

A3 = %e‘z"‘\(l (1= X - 2a)em 28— PNy

The distribution function of clump 3’s length has the form:
0 r <a,
r""'{r-—n]"
F(z) = ale=2a3 (e =" 1)

ae~ "2 43(r~2a)e=*" ’
ar—2=%(2c-2% 1) 2(1 <z S Ja

1 Ja<zx

a<z<2a

12



