Forewierd

Tt was in the late forties that the themy of Buolean alwelras was
giren the first practical applieation 0 the study of switching cirouiss,
This epproach to a problem of lechnignes berame possible due to the
fact that. as switching cireuits are gemorally made up of {woestate
gevicen, they may be stodied by means of o mathemationl apporatas
Twkng hivalont variables. "This npparatus was found to he the twnoe
element Boolean algebra.

It is & natnral idos to use bivalent variubles whenever we ace faced
with problermy involving sitnativny with only two possible nuteomes,
Such problems of “binary decisiens” are frequently foumd in eperations
resenrch, theory of graphs, eambinatorial mashemadios, ets. The
importanca and width of this class of prohlems was fiest pointed ol
by G. B Daweaa in 1HA7,

Meanwhile many papers have heen published on these topics and
the rerearch is in foll progress. Some of the works i the fiskl Apply
Boclean techniguea, that is technigues actnally using properties of Boolean
algebra, while nther research is mainly combinatorind.

The present book deals almowt exclusively® with applications of
Boolean techmigues (in the above sensa) to o fisll which, in lack of
# better torm, was called “aperationg research end rolated srens™.

The main tools which will be described and smployed in tha haok
ere: Boolenn matrix ealeulus, Boolenn squations snd psoude-Boolean
programming,

The cove of the book s peewlo-Boolean prograniming, a mothol
for wolving bivalent (), 1) prograns which was developed by T. Rosgs-
BERE and the anthors in 1968, veing an jdea of B Fowrgr. The roethod,
which, in fact, is & combination of RB. Bruiman's principle of dynaraic
programming with Boolean procedures is prosented liere inan improved
form, dun to the present authars, along with variows applications of it.
Snek applications were maile, in addition to the authors, by 1. Rosex-
B2Ed, Y. INacikT aml K. Svamvo, U, 8. B, MukTy, (3.-B. Iine, J. Kk
vt al.; there contributions are based on the first (unimproved) version
of preucko-Boulean programming.

Ar there exists a wide litersturs o Boolean methods in switching
theory. this topic wan ot included in our book, execpt for an appli-
oation of pseudu-Buolean programuning ro certain minimization prob-
tems of switehing theory, We bave nlso omittod non-Boolean approaches

* With the exception of 5 1—4 in Ch, 1L wuid of $§ }—2 in Ch. ¥,
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to prolleme of mothemetionl progremming with bivalent variables,
However, we have inclodel a biblingraphy of hooks o swilching
thonry.

Our book b= intended for people interested in operations reamarch,
on the one hand, aod for those interosted in applicationys of Boolewa
aleehras, oo the other hond. Therefore the content will be as followe.

In the first chiapters of the boolk we present the necessary wathe-
matical background: Boolean functions and cgoations, paendo-Boolean
funetions {ic, real-value] functions with byalend {3, 1] variables),
proeuwdo.Boolean  equations  and  inequalitiss,  peesdo-Boolean  pro-
UL .

The mothod of psewlo.Boulean programining enables the solution
of Hoedr aml noolinear bivalent programs as well us of varioos gene-
ralizationy including integer polynomial programming,

The last chaplers are devoted to applications to the theory of geaphs,
networks, partinlly ordered sets. sequencing probleme, assigninent
and transportation problems, time-table sehednling, optimal plant loca.-
tion, minimization problems in switching cirenils, ole.

The book ncludes alsos an Appendix written by 1 RoseEwzena
an 2 genoralization of paendo-Boolean programming.

Bowiclos the main biblingraphy. dwe wupplementary hibliographics
{4 and A} on Boulean sguations and switehing theory ame wlso inclucad.
Finee the numher of papers on switehing algebrac s tremendous, the
latter bibliography conteing only books pertinenti 1o 1he field,

Any omission in these bibliographics iz due to the. jgnorance of the
ruthorn and i vot to e eonsidercd as the moenlt of 8 valwation.

Weo have triod to make this brol ae self-rontained B possible. The
veader is yupposed to be familine with the usual symbols of sot theary;

rn
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we oention hore that notastions ke 4 V' B or U A; menn set-thearetival
Rt

joina, while a4 o | &; denote Boolean disjunerion of elements,
imL

Fuorinulas, theorems, lemmay, ote. are numbered  separately  in
erch chapter. Referenees to formuolas, theorems, lermas, ete. in the
anme chapters indieate only their numbers, while references to other
chapters indieals the numbew of the envresponding chapter [for in-
ptance. furmula (11.13], Theorem IV.1. o).

'The suthors wonkl mueh appreciate receiving observalions from
the rencers.
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