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In thin hess some gqueusing and inveniory problems with vacation o the
erver ofe consagensd This is the frst work which imtroduces vacafion 0 an
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In he queusing problems considered stafionary solution s obtaned using the
malriy geomwtric method. The waiting Iima distnbulion I8 also discussad. The
foliowing are the models discussad:

i) GUM/1 Queus with rest periods

Tha interartval thmes are iidrve, having a genaml distribution and service
limes hove oponaniial distibution. The serves goss on vacation edher aftar
ferving K units withoul any break in belweon services of whan the system
becomas amply, whichever occurs lirst. The vacation times am | |d. sxponsntial
varales and ae independeont of the arival and service processes Afler a
vacation fl the system is found emply the server remaine idie. Observing the
system al epochs just prior o amival poins, one can gel 8 Markov chain (two
dimengional, one component mdicating thie servers position ((dle or vacation) the
olher indicating e number of unis in the system. Il the server |8 serving then
tha liril component stands for the number in the sysiem and the second indicates
ihe number of units served afler e previous vacalion This Markov chain is
anatysed and its stationary distnbution obtaned. Also the waiting trme distribution
is competed The particutar case of an MM gueus with vacation & desoussed
n detsll and an oplimal controd problem sokvwod

(i) M gueue with vecation

Here the armival process = a Posson process. Service limes are in
of sire Wung values & 3+7. D and fhis depends on the number in
sysiem . # more than b units are In The syslem e lesl b are tken
serace Oftdrecie @ are served Semufanecusly  The serace Trmes Rave exporential
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distribution with pammelsr depending on the number o units in the haich
ungdergoing sorvice. I Thi NMDET wailing for servica i lons than & al a sanvice
complihon o the server Joes Tl vaCalion having an eaponentlsl dethibuton
On metum agan i the system size s found 10 be iess than a then he remains
idla Hore agen & two dimensional Markoe chaen s idendfied ard &5 Eeiting
satonary detribution obtaned

i) WE,1 gueusing system with sedbeck and vecetion

The servwce tmes e Evang ol oder k Ay senang M unill coNBBCLUvely
e @rveT Qobe On vaCcEhon of an exponentnly distibuled Suabon The eervad
urwt femcack 10 The System wilh pobablly 0, (0 <0 < 1) immedately after
sarvice A free dmensona Markow chain s destiied and its steady uate
Profuceity et

Al curdeieTed 13 TR0 QUELES I SEfes wilh & nlefmediale walng mom
fyving brite capacty The senvice times with e fint and second servers have
faponents tnbatons The first server Qo on vacabon when the mermediato
winlinng oo S U O whenSver Mete IS OrE waling 1o be served Dy him He
ferars «ie on felure from vacation  elher the riermedule waving room s
fusl o thave & none v e frs! oueue A four-dimensionsl Marcow chais e
wertifed and 4z aming Defgvowr sudied The condition tor the existence ol
slencty stale 4 also corived Fnally some numerncal saamples e given.

In rweniory Tuese poblerms are owestgated. Thes fime dependent Behavous
alona m looked al 11 dificull (of rather impossble 1o gel the statiohary
Defurvenr Vil Te pretent aperoach)

Tha armval of demands congitule ronewal pocess. The laad times ame L idrve
having a geneml distiibution The policy adopled is of the (5.5) type. The mocels
discuitad are

(s} no queus of demands is permilted whee Ihe sofver B on vacation
(i) o gueus of demand 18 permitted when fe server [akes el bu only after
ihe replncement of sibck
(i) Two servarn 5, and S, with rest periods afternataly 1o the sarem

The vacation times e (id, rAndom varidbles having a gonaral distnbution.
Thia viszation is not extended and the aarver ramaing (die i the regenishment
has nol taken place on retumn from vacaton. The syslem size pobabilies
am obiained.
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