Lineas ‘Phogxammini

v Lineax programming :  Ainéax  prognamming (LP) (s an oplimisation technigue in which a linean function (s
optimisied ( i-e. minimised o0n maximised ) subject to centain constnaints which ane in the fonm

of linean (nequalities and equations. The function to be optimised (s called objective function.

irﬂpplicatians of lineax pnbﬂﬂamming: [inean pnaanﬂmmr’n? optimum combination of sevenal vaniables subject to
centain  consthaints on nestnuictions.
v fonmation of linean pnognamming  problem (LPP) : The basic pnoblem in the fonmulation of a linear
prognamming problem (s to set- up some mathematical

model. This can be done by asking the f‘uunwt‘ng guestions

(@) what axne the unknown C(vaniables) 7

(b) what (s the objective 7

(¢) What one the nestnictions !
Fou this , Llet o, ,%, %;......%, be the vaniables. Let the objective function to be optimized
( i-e. minimised on maximised) be given by Z.

W Z= Gx,+ Cx 4 ......1 ChXp whene ¢;x; (1’= i n) ane constnaints.

() Let thene be mn constants and let a be a set of constanis such that

Q% ot OBy # oo t 0,2, (£,=0n2) b,
0, X, + Qya Xy t.oee.....t OnXpy (£,=002) b,
Omp Xyt Oy Xy tooereen t 0pptn(4,=022) b,

The pnoblem of deteﬂminafr‘ng values of %,%, ..., %y Which moakes Z, a minimum on maximum
and which satisfies (i) and ((ii) (s called the genenal  linea pnognnmmfn? problem

l.’f Genenal LPP

(a) Decision vaniables : The vamiables x,, %y, %3, ..... , A whose values axe to be decided , ane called decision
vasiables.
(b) Objective function © The linean function Z= e,%, + ¢, ¢.....4Cp%y, which (s to be optimized (maximised on minimised )

(s called the objective function on pnefenence function of the gencnal  linean pnagnﬂmmin}
problem.

(€) Stmuctunal constwaints : The inequalities given n (i) ane called the stnuctunal constmaints of the genenal
linean prognamming  pnoblem . The stnuctunal constraints ane genenally in the fonm
of (nequalities of 2 type on < type, but accasional!g , @ stnuctunal constnaint may be in the form of
an equation,
() Non - nf.'gutive constwaints : The set of inequalities (il1) (S usuulha( known as the set of non - negative
constnaints of the genenal LPP. These constnaints imply thatl the
vanlables %, ,%,....., X, Cannot take neaame values.

() Feasible Solution H”'J solution of o genenal LPP which satisfies all the constnaints, stnuctunal and non
negative , of the pnoblem , ts called o0 fesible solution of gmenal LPP.

(f) Optimum solution : Any feosible solution which optimizes (i-e. minimize on maximises) the objective function
of the LPP s called oplimun solution.



¥ Requinements for Mathematical fonmulation of LPP :  Befone getting the mathematical form of a
linean pnognnmmfn} pnoblem , it Is i(mpontant

to necognize the puoblem which can be handled by linean prognamming pnoblem . Fon the
fommulation of a linean pnugnammin? problem, the pnoblem must 5at:'sfg the fouowing
nequinements

() Thesxe must be an objective to minimise 0h wmaximise sumethirg. The objective must be capable of be:‘ng
cleanlg defined muthematfmthf as a ((neah function.

() These must be altennative sounces of action so that the pnoblem of selecting the best counse of actions
moy anise.

() The mesounces must be in econnmffally quantifiable limited sUple. The gives the constnaints to LPP

(V) The constnaints (nestnictions) must be copable of being expnessed (in the fonm of (ineah equations
on Inequalities .

v Sﬂlul'na [ineah Pnngna-mming pnoblem : [o solve linean pnognammmg problems, Connen Point method
is adopted . Undesr this meihod fnunwing steps ane penfonmed -
’Stepf . At finst, feasible megion is obtained by plntt:‘n? the gnaph of given linean consthaints and
its connen points ane oblained by solving the two equations of the lines (ntensecting at that
point
’StepI[ . The value of objective function 7 = ax+ by (s obtained fon each connen point bb' putﬁng, (ts
1 and Y - coondinate in place of x and y (n Z=ax+ bg. et M and m be langest and

smallest value of Z nespectively .

Case I : If the feasible is bouncled , then M and m ane the moaximum and minimum values of Z.
Case L : If the feasible (s unbounded , then we pnocced as follows :

’Stepﬂ[: The open half plane detexmined by ax+ by > M and ax + bgém ane obtained.
case T : If thene is no common point (n the half plane detenmined by ax+ by > M and feasible
negfun, then M (s maximum value of Z, othenwise Z has no maximum value.
Case T - If thene is no common point in the half plane detenmined by ax+ by <M and feasidle
nt*qi'on, then m s minimum value of Z, othenwise Z has mo minimum value.



