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It gives me a greal pleasure and satlgiaclion In prosenting this referance book
on 'Operations Nesearah For Beginners',

Ihe ool 16 writlen acoording 1o the neads of the studoents who asplra to study
it wubjeet al the Inllial slage and aleo uselul 10 the professors toaching the
aubject, The book conlalng o ayatamatio development of the subject, Varlous
lypen ol llualialions are providod al ench end of a subtople 1o bottor undarstand
AL the end ol each chapler, n comprohensive oxorcise I given, lollowod
Immediately by the anawers,

'Operations Rosonreh', now n days hau got Importanco In almost all domaing
of our lite. This ts a modorn mothod of sclenco which involves Mathematics,
Statialles, Managorial sclencos, Enginoering lechniques, Economics, Hoalth
aelencos, Buainoss administratlon, Dolenco, Governmont organizations, The aim
la mainly to optimizo the scarco rosourcos, may bo men, matorial, money atc,
That 1a why the subjoet I8 now Included In the syllabl for various fiolds of
sludy-B, Tech/M. Toch, M.B.A., M.C.A, M.Sc., C.A, ag woll as M,Sc.(Mathematics/
Statistic/Economica) and upto somo oxtont. NET/SET/GATE oxaminations,

The firal four chaplors of the book deal with LPP, Dual Simplex Method,
Intogor  Programming, Transportation and Asslgnmont Modols followed by
oquencing and gamos. Chapler sovon s on Replacoment Modols and then
Network Schoduling, Simulation, Markov Chaing, Queulng Thoory. The final,
chaptor Is on Non-linoar Programming.

Chaptors 1, 2, 3, 4, 12 aro dolorministic O.R. models, Chapters 5, 6, 7, 10, 11
aro stochastic modols while chaptoers 8, 9 use both,

Tho studoents need somo background of calculus for Chapter 12 and matrices
for Majority of tho contont of this book. Also first course In probability distributions
Is a preroquilsito lor stochaslic models used in chapter 5, 6, 7, 10, 11,

Vision Publications have always given me freedom and support to write
sovoral loxt books for varlous clagses which woro widely accepted by the
studonts and profoessors community. | am thankful to the staff of Vision. They
havo takon groat offorls for publishing this refoerence book.

| also thank my wife Prof. Mrs. Anjali and my son Dr. Abhijit (Canada) who are
a constant source of energy for me. | am also thankful to the management of
Anckant Education Soclety and our Principal  Dr. C. V. Murumkar for continuous
support for all this academic work done by me. | am also thankful to my
doparlmont, colleagues Prof. S.R. Puranik (Head), Prof. Varsha Shinde and
Prof, Shalla Jadhav for tho constant support and help.

Finally, | welcome tho suggestions and criticism from all the readers.

Author
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Chlapiten 1 |
Linear Programming-Simplex
Metho

1. INTRODUCTION

Linear Programming is a special branch of a wide range of problems included in
Operations Research (O.R.)

O.R. is an application of scientific methods to complex problems arising in large systems
of men, machines, materials and money in' the organizations such as government,
business and industries. The main aim is to allocate the limited resources among

competing activities in an optimal manner. This is very much useful in decision making
~ and planning. ‘

O.R. has a recent history. The subject is developed only in the twentieth century, during
world war-II. The main inventors are Harris (1915, inventory system), Erlang (1916,
queueing theory), Shewhart (1924, Control charts), Dodge (1925, sampling inspection).
Dantzig (1947, Simplex method). Henry L Gantt (Job scheduling). Then in 1952, ORSA
(Operation Research Society of America) was founded. Thereafter, the techniques in O.R.
which involved complex computations were developed by the invention of high speed,
digital computers. Then-the use of probability theory helped to solve undeterministic
situations at more realistic grounds was started.
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