ooooboooao
564 0 19850 250-262

PALY

EEEHA I HBHMEBEE { Akihike Ishikaway

DN RBTE., 3FbTHRPIFEERERIL 2 & &
FERTMAG»BFELNESIZTET 200 EEL. BFHERFLLMWR
EUCHFLBTHAERETREL. TCABRFOFEBROSTI»HEB LT O
FOoOFLPHBE2LEBLRELDTH B,

H§FHEOHALL TR, L FHEEIUIFPHBETEIN T3 X
S, BEEEY., WEWERLRETI2EECER TR >N 3,
COBEBOEFEEERERANETCRENE . BFHEBOSE 2. OB
B RAUNEERN DAL T Z oM (EHM) B, HuEH
o T3, §REENR>» TES NI ORN B FERED —

Dk, PEROOEEOI LY —SEBERBESE, cnoBEER. —B

. Do THEBL. TR —BHA—E2Edan s e Lid s <
Py HERT.BUYU BB ET AR, 23 EBA R

roz2f@oxsw. REOFDH ., ThRhEEERHCKIK. &



)

-
PN

& U

et
pea

AT

o fo B O M
HE-TOD&E@ Y -

> P
ok

HF RE

-

SN

it
H»
[vw]

Y

L2
B
vJ

u

=

XD E

53

N

A
=

- E 20k =

ol

P
;

v

&

3

A ‘D?

EA) E[
x

PN
A

viddy
-

~

[

ks
4
I

4

19 B & B

A @ Poisson

b
&5

2

sa

CE O E .

]

N

)

-2 R B8,

FHEO -2

(m) /1

1 &

I3
-
.
-

M/f
ENaoRrRE@Y

-E2&EF 8
g -EXXEESA

B
=



2

5e

® CF M, Cl{m) - 1

3= T BN OFEOHJIE. AL O Poisson ¥
-E2EO08 : BE-

- 2EBHE 9 -EXRBABE .

(1y &5 A% ETHINIEF. BB O BIRF - T.
O 1 BEGoEF iR Y- I2179 3

(2) 5N AR nBRglTogs s, egF0oKREY -
£ X

(3) 5 FAAC(mDERNEoFE N ENE . FEFMEIW o
BioKREY -E2X

H-EXBEAH EHY-EXEBENHEY kOB E. kXD Erlang
AF(BLMHMRIRTvOERSH, nBHO & & vw/in=u)

tofRdFLrt®TssEHREL T, M,/ B{my 1 W LT
M,/ M/ 1M/ M/ m, M/Cn)/1w#HLT M/ En,/ 1
E M/En/m %2HBIE. E—Bi%voTHy (L) Y-

ZEHBEEFLLL. G>HEE2LEEL TH 3.,

CONMNBE . XEFVENBERELROT,. E-—EEXELT, —FEOD
EH(HAE 20A—8HErD5A—8H) £EFEZTELU LB,



o,
[

. B%

Y

R

2.

DLy T

&% 7

B

pN

pats

e ==
g U
ot B

5t
s
e
v

&7

i

#

Mo C(m) 71

i

L. (u

PHELANAFTEL

+w jPa

.8 :‘Lf?@}i

i1 ::L;(:?B}e

THL .Y
o

321
VivEe>  ou

:1}};3)

#

+ Fi;a

Y

oF

(W92 ]

b

2

g



ot

o=
o
(2.2

Lo

NS SER VN

{ A4+ Vv JPa,s =vPhn,2 + APn-1,1
J { A+ v )Pu.z2 =VPn,g t+ APn-1,2

(A +wv)IPn,3z =vPrva;s +APn-1.s
nNesORNT., EITEY-» T, ROWIOVFAZTRHOHRDLEA
BUOEZL . EFEXBUTFTE (-l Ex2HE> ) §FFHIE
Ko Tis., REL.SAMOMERLL T

APa,e =vfPoa,s
) APea;1 =w(Pa,2 t Pi,1 )
Al{Pe;e2 + Pas }= v (Ps; s + FPes2 + Pa,a)
{Pa-253 + Pns2 * Prea;s )= v (Pria t Pnra;e + Prasa,al
b & (n21l)
Pe,e =1- 0, Pa,2 =0 (1 “".O) , Paie + Pu,a =921 - p)
Poeain + Prsz ¥ Pasase = o731 -0} Conz 1o
% o TIT AW E3RTERTH
=211, Bz =-(itv)l, Bs =[0 v 0O)
o 0 v

={ Pi,a, Pivzia, Piva,2 | v c 0
i=1,2, LT B L.
I i +B2 rusas +Be raee =0 (i=1,2,...) #EIL.



rm
o |
ut

=7 L B=-[R2s: O 1'151 B2

THBOEHRBELTRENBEBOXNE WHEIW by, bz, bs, bs, bs, bs
& F B & bz =1, bse =p* T bas ,be ,bs ,bs & .

KL 0P+ + (2 03+ p B4 0 +1)B)KF-2 p R p R+l p +l)nt o “=0
D4RELTEA BN B,

(Z.OXPEBEBEOQCIUHUTIHIT 3 LY D2 &, BB XV

G Eliby b bW W T BAROEEE D b vy va.vs Hilr.,

lry, a0 EBETZTBERR . (ORE—BUHLLERARZ S

we
o

Li g —F ya CEZTERN (2., Q2. e HIBTHELVE

N
7

BRES A3, (bakb2ldHEBFR)

(2.5 Re{ua’ )[ea )= 0 Imfus” dlea ] = 0
i
<3 -1
Z@(2.5)R L Pe,e =l-p @30 @BENE. (2.1D).(2.2)DRE

Logw M ) T
ﬁ@ﬁ%u‘zt}\b\?e;i, PB;Z, FB;S, Fi;:!.; R VS Lz %%’Fi‘

ks
&

o
Xé'f:ﬁ&r ‘::

iy
s
Yo

% (

o~

D RALETOP., 2 BB ERN S E S,

-



Z @BRER . tandem queue W H VR 5]

3. &FrEESHE  falt)

7| £/ FH Poisson B OT, EREK O

=L, HELREAEBLY — £ 2%

L
®
I
-~
@
©

ke
iZa

H

paiis

Qasn+s= Pan:st Panss,
Clansez= Pan;2at Fans+a,e2
Qznsz= Pan;st Pan+ai;s

cnERLT. BN GLEES N

- vt g;(ut)““
falt) = we P o)

&

V:"{: L 5’&{35},i
-~ P
HHEE LI FS
W 5ECE B
+ Pan+z,1
+ Pene+z.z

s
+ Pan+2.z 4
TEBRE fal
T5 A BN B

M/C(m)/ 1 OBEX BT UD SR BFEFTHE

M/ Cin)/ 1 ® FERBOIAR. B 5

fess oo fee]
an;i, an;z, ZFn;s
n={ n=0 n={

4
1
A
%

T BB .

i

—

O



B & Mo Blm),” 1 OHB&E mn=0,3
2 SERVERS
EWg, EW  Sug,Su Vilq, VU Pr (Llq=0)
M/M/1 rho= 0:30, muu;ulﬁ:’Z, ram= 0.15
0.8571 2.0404 4.1633 0.7000
2.8571 2.8571 8.1633
M/B2/1 rho= 0.30, muu=1/4
2.4786 4.2403  17.9804 0.4907
6.4786 5.8293  33.9804
M/M/2 rho= 0.30, muu=1/4
0.3956 1.4506  2.1041 0.8615
4.395¢ 4.2549  18.1041
M/M/1 rho= 0.50, muu=1/2, ram= 0.25
2.0000 3.4641 12.0000 0.5000
4.0000 4.0000  16.0000
M/B2/1 rho= 0.50, muu=1/4
4.6833 6.2200  38.6885 0.2764
8.6833 7.3952  54.6885
M/M/2 rho= 0.50, muu=1/4
1.3333 2.9814 8.8889 0.6667
5.3333 4.9889  24.8889
M/M/1 “rho= 0.70, muu=1/2, ram= 0.35
4.6667 6.3596  40.4444 0.3000
6.6667 6.6667  44.4444
M/B2/1  rho= 0.70, muu=1/4
9.0150  10:3095  106.2870 0.1334
13.0150  11.0583 122.2870
M/M/2 rho= 0.70, muu=1/4
3.8431 6.0392  36.4721 0.4235
7.8431 7.2438  52.4721
IR rho= 0.90, muu=1/2, ram= 0.45
18.0000  19.8997  396.0000 0.1000
20.0000  20.0000  400.0000
M/B2/1 rho= 0.90, muu=1/4
29.2448  30.3329  920.0840 0.0365
33.2448  30.5955 936.0840
M/M/2 rho= 0.90, muu=1/4
17.0526  19.7816  391.3130 0.1474
21.0526  20.1820 407.3130
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 3°SERVERS

22.3412

20.5576

cuq, EW  SWq,SU Vg, VU Pr(L/g=0)
M/M/71  rho= 0.30, muu=1/2, ram= 0.15
0.8571 2.0404 4.1633 0.7000
2.8571 2.8571 8.1633

M/B3/1 rho= 0.30, muu=l1/6
4.4719 6.0667  41.8176 0.3530
10.4719 8.8214  77.8176

M/M/3 rho= 0.30, muu=1/6
0.2001 1.0504 1.1033 0.9300
6.2001 6.0913  37.1033

M/M/1 rho= 0.50, muu=1/2, ram= 0.25
2.0000 3.4641  12.0000 0.5000
4.0000 4.0000  16.0000

M/B3/1  rho= 0.50, muu=1/6
7.4332 8.8309  77.9853 0.1706
13.4332  10.6764  113.9850

M/M/3 rho= 0.50, muu=1/6
0.9474 2.58495 6.6814 0.7632
6.9474 6.5331  42.6814

‘M/M/t rho= 0.70, muu=1/2, ram= 0.35
4.6667 6.3596  40.4444 0.3000
6.6667 6.6667  44.4444

M/B3/1  rho= 0.70, muu=1/6

13.0983  14.1075  199.0210 0.0741
19.0983  15.3304  235.0210

M/M/3 rho= 0.70, muu=1/6
3.2823 5.7437  32.9905 0.5077
5.2823 8.3061  68.9905

M/M/1 rho= 0.90, muu=1/2, ram= 0.45
18.0000  19.8997  396.0000 0.1000
20.0000  20.0000  400.0000

M/B3/1 rho= 0.90, muu=1/6

39.9426  40.7011  1656.5800 0.0188
45.9406  41.1410 1692.5800

M/M/3 rho= 0.90, muu=1/6

16.3412  19.6625  386.6130 0.1829

422.6130

— 9 —
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c¥ M,/ Cimn)/ 1 DHE n=2,3
2 SERVERS .
EWq, EU  SWq,SU Vg, VW Pr (Wq=0)
M/E2/1  rho= 0.30, muu=1/2, ram= 0.15
0.6428 1.4586 2.1276 0.7000
2.6428 2.0316 4.1276
M/C2/1 rho= 0.30, muu=1/4
0.6845 1.7141 2.9381 0.7000
(0.27950)  (0.02050)  (0.00000)
M/E2/2 rho= 0.30, muu=1/4
0.3084 1.0830 1.1728 0.8627
4.3084 3.0286 9.1728
M/E2/1  rho= 0.50, muu=1/2, ram= 0.25
1.5000 2.5000 6.2500 0.5000
3.5000 2.8722 8.2500
M/C2/1 rho= 0.50, muu=1/4
1.5856 3.0463 9.2802 0.5000
(0.41779)  (0.08221)  (0.00000)
M/E2/2 rho= 0.50, muu=1/4
1.0226 2.2038 4.8168 0.6692
5.0226 3.5856 12.8168
M/E2/1 rho= 0.70, muu=1/2, ram= 0.35
3.5000 4.6458 21.5832 0.3000
5.,5000 4.8562 23.5832
M/C2/1 rho= 0.70, muu=1/4 -
3.9877 6.0380 36.4580 0.3000
(0.50017) (0.19983)  (0.00000)
M/E2/2 rho= 0.70, muu=l/4
2.9144 4.4554 19.8504 0.4264
6.9144 5.2774 27.8504
M/E2/1  rho= 0.90, muu=1/2, ram= 0.45
13.5000 14.7732  218.2500 0.1000
15,5000 14.8408 220.2500
M/C2/1 rho= 0.90, muu=1/4
17.0892 19.7887 391.5940 0.1000
(0.51765)  (0.38235)  (0.00000)
M/E2/2 rho= 0.90, muu=1/4
12.8294 14.7054 216.2460 0.1488
14.9748 224.2460

16.8294

— 10 —
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3 SERVERS
EWq, EW  SWq,Su Viq, VU Pr (Wq=0)

M/E3/1  rho= 0.30, muu=1/2, ram= 0.15
0.5714 1.2634 1.5964 0.7000
2.5714 1.7116 2.9296

M/C3/1 rho= 0.30, muu=1/6

" 0.6771 1.2112 1.4671 0.7000
(0.27549)  (0.02023)  (0.00428)

M/E3/3  rho= 0.30, muu=1/6
0.1468 0.7278 0.5296 0.9314
6.1468 3.5398  12.5296.

‘M/E3/1  rho= 0.50, muu=1/2, ram= 0.25
1.3334 2.1774 4.7408 0.5000
3.3334 2.4646 6.0740

M/C3/1  rho= 0.50, muu=1/6
1.5003 2.4366 5.9370 0.5000

(0.39703)  (0.07644)  (0.02653)

M/E3/3 rho= 0.50, muu=1/6
0.6678 1.7314 2.9976 0.7679
6.6676 3.9273  14.9976

M/E3/1  rho= 0.70, muu=1/2, ram= 0.35

1 3.1120 4.0734 16.5928 0.3000
5.1120 4.2340  17.9260

M7C3/1  rho= 0.70, muu=1/6
3.6878 5.4867  30.1041 0.3000

(0.44252)  (0.16807)  (0.08941)

M/E3/3  rho= 0.70, muu=1/6
2.2498 3.7790  14.2804 0.5144
8.2498 S.1264  26.2804

M/E3/1 rho= 0.90, muu=1/2, ram= 0.45

12.0000  13.0640 — 170.6670 0.1000

14.0000  13.1148  172.0000

M/C3/1  rho= 0.90, muu=1/6

16.3815  19.5175  380.9340 0.1000

(0.39597)  (0.27880)  (0.22523)

M/E3/3  rho= 0.90, muu=1/6

10.9790  12.9572  167.8890 0.1869

16.9790  13.4122  179.8890

— 11 —
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