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Foreword 

This volum e i s dedicate d t o th e memor y o f Fridrik h Karpelevic h (1927-2000 ) 
and i s one of two books planned t o commemorat e hi s contribution t o variou s area s 
of mathematics. A s can be seen from th e title, this volume focuses on Karpelevich' s 
work i n an d it s impac t o n applie d probability . 

The volum e open s wit h a  revie w b y Kreini n an d Suho v o f Karpelevich' s con -
tribution t o applie d probabilit y theory . I t als o contains a  bibliography o f his work s 
in thi s area . A n articl e b y Boxma , Schlege l an d Yechial i follows , wher e a n M / G / l 
queue is analyzed, wit h the serve r taking subsequent "vacations " a t th e end o f each 
busy period . Th e author s produc e a  variet y o f formula s fo r th e Laplace-Stieltje s 
transform o f relate d probabilit y distributions . Next , a  pape r b y Fos s an d Zachar y 

deals with asymptotics , a s y - > oc , of probability p ( s u p n 

X2, . . . i s a  Marko v chai n wit h a  discret e stat e spac e X  an d {£^ , x  G  A,}n==1 2 i s 
a sequenc e o f independent familie s o f random variable s ^ . Th e mai n result s o f th e 
paper generaliz e th e well-know n formul a 

/ n  \  — l f°° 
P( s u p ] T & >  J/ ) ~  —  /  dflP(£ . >  y) 

71 i=i  a  J v 

valid fo r i.i.d . random variable s £1 , £2, • • •  with a  = E£ # <  0  arid Ee^ # =  0  V t >  0 
(the righ t heavy-tai l condition) . 

A conceptua l articl e b y Harriso n addresse s variou s principa l question s o f th e 
applicability o f queuein g networ k theory , particularl y i n th e for m o f heav y traf -
fic approximatio n (flui d models) , t o industria l manufacturin g an d processing . I t 
contains a n extensiv e up-to-dat e revie w o f the fluid  mode l results . 

In a  pape r b y Kalashniko v ther e ar e severa l ne w fact s establishe d o n th e clas -
sical proble m o f stabilit y (continuity ) o f a  queuein g mode l regim e wit h respec t t o 
perturbations i n distributions o f its parameters, viz. , the interarriva l and/o r servic e 
time in a GI/GI/1 queue . Sadly , Vladimir Kalashnikov , who m I knew personally fo r 
many years, died shortly afte r submittin g hi s contribution t o this volume. Th e nex t 
paper, b y Karpelevich, Malyshev , Petrov , Pirogov , an d Rybko , provides further de -
velopment o f the mathematical theory of random grammars . T o my knowledge, thi s 
is the las t wor k coauthore d b y Karpelevich . 

Kelbert, Rachev , an d Suho v conside r i n thei r pape r a  version o f risk theor y o n 
a tre e an d appl y t o thi s situatio n variou s method s develope d i n a  previou s cycl e 
of paper s wit h Karpelevich . Thi s i s a  modificatio n o f standar d ris k theor y wher e 
an insuranc e (o r investment ) compan y repeatedl y ha s t o mak e a  decision , afte r 
exponential time , whic h affect s th e company' s balanc e b y th e tim e o f th e nex t 
decision. Standar d one-dimensiona l tim e i s replace d her e b y a  tree-lik e structur e 
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and a  poin t proces s (o f claims ) b y a  proces s indexe d b y a  tree . Th e author s stud y 
properties o f the potentia l rui n tim e an d sho w a  numbe r o f unexpected results . 

Two articles , b y Martin an d b y Mitzenmacher an d Vocking , contai n result s o n 
the so-calle d join-the-shortest-queue (JSQ ) models . Th e origina l ide a her e wa s de -
veloped independently in 1996 by Vvedenskaya, Dobrushin , an d Karpelevich (VDK ) 
and b y Mitzenmacher . Thes e author s considere d a  syste m wit h N  singl e server s 
where eac h arrivin g tas k chose s d  queue s a t rando m an d the n join s th e shortes t 
queue fro m th e sample , breakin g tie s a t random . Th e resul t wa s tha t th e tai l o f 
the queu e length distributio n a t an y given server decay s superexponentially . Later , 
Martin an d Suho v applie d th e JS Q principl e t o Jackson-typ e network s an d coine d 
the term "fas t Jackso n networks" . I n the paper b y Mitzenmacher an d Vocking , th e 
above resul t o f VD K an d Mitzenmache r i s pushe d furthe r forwar d b y allowin g a n 
asymmetric choic e in the case of ties; this leads to the so-called Fibonacc i exponen -
tial decreas e i n the tai l o f the queu e lengt h distribution . Martin' s pape r deal s wit h 
the arriva l flo w a t a  give n queu e i n a  nod e o f th e fas t Jackso n network . Her e th e 
author establishe s stochasti c bound s fo r th e queu e lengt h simila r t o Massey' s 198 4 
bounds fo r standar d Jackso n networks . 

Next, a  pape r b y Menshiko v an d Petriti s studie s a  clas s o f Marko v chain s i n 
a nonnegativ e quadran t o f Z 2 wit h so-calle d excitabl e boundarie s wher e a  stat e o f 
the chai n comprise s a n additiona l componen t describin g "excitation" . Th e author s 
use a n assumptio n o f partia l spatia l homogeneit y o n th e jump probabilitie s an d a 
number o f auxiliar y assumption s unde r whic h the y establis h condition s fo r recur -
rence an d transienc e o f th e chai n an d discus s application s o f thi s resul t t o variou s 
queueing models . Th e proble m o f stabilit y i s als o th e topi c o f a  pape r b y Rybko , 
Stolyar, an d Suhov . Here , a  networ k wit h a  LIF O (Last-In-First-Out ) disciplin e 
is propose d an d a  natura l stabilit y conditio n i s verifie d (tha t th e averag e loa d a t 
every nod e i s les s than it s servic e rate) . Fo r differen t models , a  simila r questio n i s 
analyzed i n paper s b y Shakkotta i an d Stolya r an d b y Thomas . 

A paper by Shur focuses on a classical topic of limit theorems for a  Markov chain 
with a  genera l stat e space . Thes e theorem s tak e th e for m o f a  rati o convergence . 

As the reader ca n see, most o f the papers i n this volume are related to queuein g 
and queuein g networ k theory , a  domain i n which Karpelevich' s wor k made perhap s 
the stronges t impact . I  a m sur e w e wil l witnes s i n th e futur e man y mor e result s 
inspired b y hi s profoun d idea s an d extremel y fin e technique s tha t impresse d s o 
many o f u s o n s o many occasions . 

Yuri Suhov 

Cambridge, 8  June  2002 
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