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MORE EXAMPLES



Big-M method

D Minimize z= xt txz

Subject to :

i )  3xr*xz=3
ii) 4xt * 3xz> 6 ,
i i i )  xr* 2xz1 4

x1 X2) 0

Solution :

Std form of the equation;

Max z' = -4xr- x2 + 0S1+ 0Sz - MAl- MA2

i)  3xr*xz*0Sr*0Sz*Ar*Az=3

i i )  4xr*3xz-0Sr*0Sz*0Ar*Az=6

iii) xr*Zxz*0Sr * Sz * 0Ar * 0Az= 4

x!,xz, Sr, Sz, Ar, A2> 0

cj -L 0 0 -M -M
eb Basie X2 Sr Sz A1 Az b e

-M A2 3 -1 0 0 1 6 614
0 Sz 2 o 1 0 0 4 4

zi -4M M 0 -M .M -9M
ei -1+4M -M 0 0 0

cj 4 0 0 .M

cb Basic Xr Sr 52 A2 b 0
4 X1 1 0 0 0 1 3

o S2 0 0 I 0 3 sl5
zt 4 M 0 .M -4-2M
cj 0 -M 0 0



cj 4 -1 0 0
cb Basic Xr X2 Sr 5z b e
4 X1 1 0 Lls 0 3ls
-1 Xt 0 1 -3ls 0 6ls
0 Sz 0 0 0 L 1

4 4 -1 -tl1 0 -$ls
ci o 0 tls 0

a$
since2{is negative, stop the iteration

.' j-*; min z = - (- 18/5)

=L815

xr = 315 and x2 = $/$



g) 
"t 

Introduction
The introduc,tion of slack/surplus variables provided the initial basic feasible solution- But there are
many problems where in at least one of the constraints is of (> ) or (= ) type and slack variables fail
to give such a solution,

bl Procedure
. Step 1: Express the problem in standard form
o Step 2: Add non-negative variables (Artificlal variables) to the left-hand side of allthose

constraints which are of (> ) or (=) type. Asslgn a very large penalty (- M I to these artificial
variable in the objective function

. Step 3: Solve the modified LPP by simplex method.

Question:

Mln. Z = 2 xt+ 3 xz

Subjectto lf2 x7+ y4 xz1 4

x1 +3x2>20
t l+ tz= 10
t1,x2 > 0

Solution:

i. Let S t, S z, A t, A, bethe three slack variables.

Modifiedform is:

Max Z -  - )  r r -  3.r2+ 0,S1+ 0,S2 -  M4t-  M4z

Subject to l f2x1+ y4xz+ ,S1+ 0,S z+ OAr* 0Ar= 4

xL+ 3 12+ 0,St-S, + At+ 0Ar= 29

x1* x2+ 0,S1+ 0,Sz+0Ar* Az= 10

Xu JCz, St S'2,  Ar,  A12 0

ii. lnitialfeasiblesolution.

Xt= 0,  Xz= 0,

Sr=4, Af 20,Ar=I0



Ci -2 -3 0 0 -M -M

Cs Basis X1 X2 ,S1 ,S2 A1 A, b 0

0 ,S1 v2 rl4 I 0 0 0 4 16

_M A1 I 3 0 -1 I 0 20 2ol3
_M A2 I I 0 0 0 t 10 10

Zi -2M -4M 0 M -M -M -3AM

Cr -2+2M -3+4M 0 _M 0 0

iii. Introduee x2, droP .r{,

iv. lntroduce x 1, droP A,

* optimalsolution is: rr= 5

xz=5
Z Tnsy-+-21, Z 1.;1is=25

Ci -2 -3 0 0 _M

Ca Basis X1 Xt ,S1 ,S2 A" b e
0 ,s1 sl12 0 I v12 0 713 28ls

-3 xi y3 I 0 -y3 0 20l3 20
_M A? 213 0 0 tl3 I rol3 5

Zi )
- t- :Ma

J

-3 0 rM
3

_M
-20- lo u

3

Ci -r+?u
3

0 0 .M
-t+-

3
0

ci -2 -3 0 0
Cg Basis X1 X2 s1 ,Sz b

0 ^Sl
0 0 I -y8 v4

-3 X2 0 I 0 -tl2 5

-2 X1 I 0 0 l2 5

Zi -z -3 0 -1 -25

Cr 0 0 0 I



f) Uaxlmize t = {1* ra

Subject to
Zx**x33rS

*1* 3xt=f i

xr ,x,  > 0

Solution:

Step 2: Express tle problem in the standard forrr. Both inegualities are converted into

equalitiea by inbodueing the eurplu* and slaak variablec St, 8a reepeatively. Artificial

variables Ar and Az aretning intoduced too.

The problem in standard form becomes

M*xg -f,r* 4* 0s1 * osg= Mn{1 
- 

, lt{,{1

. Subjectto
2x, * x3 = F1 ,* Osu *.,{* : 4

x1* Zxi * 0sr* Osi * "di = 6

61rlg ,S1, f , .g rr41'dg e S

Step 3l Find initial basic fea*ible solutiqn. The basie feasihle salution iE
sr =sa =s1 * s! * 0 tlron:ba.ric) ,{1 =*,.&1 

- 6{&asic}



cj I 2 0 0 .M .M

Cn basis x1 x2 Sr Sz Ar Az b g

-M Ar 2 I -1 0 I 0 4 4l14

-M Az I (2) 0 0 0 I 6 612=3

Zt -3M -3M M 0 .M .M -10M

cj 1+3M 2+3M -M 0 0

Step 4: Apply optimality test as Cj is positive under first column, the initial feasible
solution is not optimal.

Step 5: Identiff the incoming and outgoing variables

& is the incomingvariable
Az is the outgoing variable
(2) is the key element
Iterate towards the optimal solution by introducing Xzand dropping Az,
Convert the key element to unity and make other element of the key column to
zF,fo.

cj I 2 0 0 .M

Cr basis xr x2 Sr Sz Ar b g

-M Ar (3t2) 0 -t 0 I t l1312:213

2 x2 u2 I 0 0 0 3 3-tLtN

zi l-312t6 2 M 0 -M GM

q 3tzM 0 .M 0 0



Step 6 : as Cj is positive under first column" the solution is not optimal. Here Xt is the incoming
variabte arr&Ar is the oufgoingvariabte an6(0.5) is the key etement

Intoduce Xt anddrop At

Concert the key element to urity

Make all other elements of the key column zero

Since Cj S 0, thereforethe opimal feasible solution is

}r - 2/3 o X2 = 813 , 7, max = 18/3

cj I 2 0 0 -M

Cr basis Xr x2 Sr Sz Ar b g

I x1 1 0 -213 0 2/3 2t3

2 X, o 1 r/3 0 'ltlt 8t3

zi I 2 0 s s 1813

cj 0 0 0 0 -M
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