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IE306 Operations Research Ill Formula Sheet

X, is a random variable which is suitable of the Poisson
distribution with the 4,

a) P(X=1t)=f(t)=2e M

b) PX>t)=1—-F(t)=e M

o) EX]=3
Exponential distribution has no-memory property.
PX>t+s|lX>t)=PX >5s),

T is a random variable which is suitable of the Poisson
distribution with the A, (Pure birth model)

p,®

N is total customers in queue and  is service frequency.

_ (et

n arrivals occur in that period is ==

The probability that n customers remain in queue in that
(ut)N—ne—ut

period is (Pure death model) p,, (t) = (N=m)!

Generalized Poisson Queueing Model;

a) Steady-state probability of n customers in the system;
P, = (An—l/ln—z 11/10)
n =
HnHn—1 """ U2l

b) There is no customer in the system,

P0=1—z Pn
n=1

The steady-state performance values;

a) Ly=Xp-1np, = AeffM/s

b) L, = Z;?:(C+1)(n —CO)py = Aer Wy
) We=W,+-

_ Aefr
d) Lg=Lo+=4

g) A= /1eff + Aiost

(M/M/1):(GD/eo/e°) ;
2 n
a) pp= (;) Po = P"Po
b) pp=1-p
c) Lg= lf;p
Ly 1
d We=3= u(1-p)
_w_1__v»r
e) Wy =W u u(-p)
_ __r
N La=Wa =525

8) (M/M/1):(GD/N/=);

_(P"P0 n<N
a) p”_{o n>N
(1-p)p"
—wa P*F1
b) po=13"'"
N1 p=1

) Aiost = Apn
d) Aesr = A1 —py)
N _ p{1-(N+1)p™+Np"t1}

L= )&= =Ty P #1
e) Lg= N
2 p=1
L
f = s
) Aeff
1
g) Wq =W; - “
h) Lq=AerrWo
) C=Li—Ly=p

9) (M/M/c):(GD/o=/=) ;
/’ln

i Po n<c
a) pn = An
dencmPo M >c

-1
i p" p° 1 P
b) 7o { %=%§+E(E>} =
) Lg = Ze(n = Opy = =2 —po

d) Ly=L,+p
L

W=

e) Aesr =4, 2 Wa=7

10) (M/M/c):(GD/N/=°) ; csN

p"
— Do 0<n<c
n:
a) pp= o
WPO c<n<N
c p N—ct+1y7~1
c—-1 ﬁ P (1_(?) ) P
n=0— 5 *1
b) po = w1 ¢
10", p¢ -1 p
Zis+ W] L=1

) L=t {1-(®) T W=+ (1-9 () o

P 4. _ p(N=c)(N—c+1)
d) = liginL, = ——a Do
e) Awpst = Apn

f) leff = A — Aosts

L
W, =, w,=-"1
S A’ 1

11) (M/M/o2):(GD/oo /o) — Self Service Model

a) pp="L n=0,12,.
b) Ly=p, Lg=W,=0




