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Glossary 

analytical hiemrchy process A method ff)r hllilding a 
hierarchy of decision elements and comparing and ranking 
those elements, 

bl'anch and bound A search procednre in which relaxations 
of an integer linear program are organizt'd in a tret' 
strnctnre and solved in order to hOllnd the soliltion space of 
the root prohlt'm and converge on the optimal soilltion, 

combinatorial complexity The nwaslll'e of the size of or 
difficility in solving a prohlem hased on the nllmher of 
possihle com hi nations of decision variahle val lies within 
the prohlem, 

decision variables The elements of an operations resean:h 
model that represent ehoict's among possihk alternative 
assignnlPnts of reSOllrC(~S, 

Delphi process A stJ'llctlll'ed method for developing COJ)­
senSlls among decision makers and experts regarding tht' 
significant blctors to he included in a modt'/. 

enumel'ation pl'ocedure A method {f)r (~xamining all possihle 
altemative solutions in order to identify an optimal soilltion, 

heu.-istic solution method A "l'lIle-of-thllmh" algorithm that 

will rapidly prodllee high-qllality (thollgh not gllarantt'ed 
optimal) soilltions to a difTit:ult prohlem, 

inte.-ior point solution procedm'e An iterativc procedlll'e 
that identifies a sO]lItion within the hOllndary of the feasihle 
region {or a prohlem and improves on that soilltion Imtil an 
optimal soilltion is {f)IIIH/. 

linear programming A lIll'thod fi)J' modeling a complex 
prohlem as a set of linear fllnctions, inclilding an ohjt'ctivt' 
fllnction and a set of constraints, 

mathematical modeling Tht' proC('SS of strllcturing complex 
systcms as a set of mathematical fllnctions, 

objective function The mathematical expressioll of the goal 
of a complex systt'm, 

optimization An act, proCt'SS, or methodology of making 
something (as a design, svstem, or decision) as flllly perff~et, 

fllnctional, or (~fff~etive as possihle; specifieallv the mathe­
matical procedures (as finding the maximllm of a hlnction) 
ill\olwd in this process, 

resource consh'aint A InathenJatical represcntatioll of 
a limitation on reaching the ohjectiq· li>r all opti 1I1izat iOIl 
prohlem, 

simplex method An iterative proeedllJ'(' li)r soh'ing a S\Stl'lIl 
of lincar eqllations giv(·'n in a standardized li>rln, reprcS('nt­
ing constraints on a svstem, 

Operations research is defined as the application of ad­
vanced analytical techniques in order to soke cOlnpl('\ 
problems, Its dominant characteristic is the lise of nlath­
ematicalmodels to analyze problems, \\lith origins in mil­
italY strategic planning, operations rf'sf'arch has 1()IInd 
applicability in a wide range of indllstriaL COlllnl('ITial. 
and social contexts, Although manv of the prohkms stnd­
ied are high ly com binatorially complex, advanced opti mal 
and heuristic solution procedures ha\'f' heen df'\'f'lopcd to 
finu alternative solutions for decision-making procPSS('S, 

Operations Research Defined 

The Fielu of operations research (altf'rnatel~' tt'l'Ilwd op­
erational research or management scienct') is defined as 
the application of advanced analvtical tt'chni(jllt's in order 
to solve complex prohlems, Operatious research (0 H) 

contains a set of tools used hy those who llluSt Illake or­
ganizational decisions, Often these prohlems il]\'()k(, tli(' 
allocation of scarce resources in sllch a wa\' as to achi('\(' 
a goal maximally (sllch as profit or If'\'t'l of sen icc ) or to 
minimize some negative consequence or tilt' operation of 
an organization (such as cost or environmental degrada­
tion), In oruer to solve a complex prohlf'm posed ll\ the 
operation of an organization or svstem, this prohlf'm must 
be f(mnulatecl in such a way that it can he efficient''' 
analyzed, 



assignnlents or the selection of the lnost diverse set of 
applicants for acceptance to a graduate progr,un can be 
lnodeled with the OR process. Ecological applications 
exist when the goal is to lninilnize the risk of natural 
hazards, optin1ize forest Inanagen1ent, encourage envi­
ronn1ental protection, select sites for natural reserves, 
or iInplen1ent pollution controls. Still lnore applications 
are designed to increase the efficiency of public services, 
such as Ininin1izing the response tirne for elnergency per­
sonnel, or reduce inequities in access to services or \vork­
loads 'llnong public servants. 

Generally speaking, 0 R offers a structure for lnodeling 
the cOlnplex relationships an10ng hlunans or between hu­
Inans and the environlnent. Even though these social 
systen1s can be highly cOlnplex, OR allows siInplified ver­
sions of these systelns to be lnodeled in such a way that 
their individual constraints and variables can be eXcllnined 
and used to generate alternative solutions. 

Prospects and Opportunities 

Although OR has Inatured quickly over the decades since 
its inception, its rapid growth and dissen1ination into 
a \vide variety of applications areas have opened up 
new areas for fundalnental research. Due to the cOInplex 
nature and cOlnputational cC)lnplexity ofthe systelns being 
lnodeled in OR, there is an ongoing search for new 
n1ethods (or Inodifications of existing n1ethods) that will 
allow a greater nUlnber of problern instances to be solved 
optilnally. Investigations into "integer-friendly" forlnu]a­
tions-that is, fonnulations that will generate integer so­
lutions without explicit integrality constraints-are one 
area of interest. New and variant heuristic solution 
procedures are developed on a regular basis. Of course, 
the search for an algorithn1ic solution to NP-cornplete OR 
problerns or to special cases of such problen1s is of con­
stant concern. Although the notions of optilnality and 
fuzzy lnodeling lnay seen1 to be at odds with one another, 
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the notion of panuneters that are dynan1ic has proch Iced 
substantial interest. Perhaps nl0st inlportantl:', pach ill­
crelnenta] step in OR allo\vs for a greater understanding 
of cOInplex systelns-often social systen1s-and the 
lnodels chosen for these systen1s expose hoth our under­
standing of theln and the linlitations of our ahilit:" to cap­
ture and study theln. 

See Also the Following Article 
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