If a new variable x, is added to this problem with a column [ﬂ and C, = 3,

find the change in optimal solution.

dg\g;ﬁuu;}i_a.@:gj[ﬂ 3 ey IS 538 ) i, s ke dln) a1

JieY!

Solution:
- owiall 1agd Al 2L )Y Caua aa bl ) xy das jncie ALl 53l 46 jadl
Cl C2 C3 C4 C5
B.V X1 X2 X3 S; S, b;
4 -1
X1 1 0 -1 — —_— 1
3 3
-1 1
Xo 0 1 2 S — 2
3 3
10 2
Z-C; 0 0 6 — — 16
3
1. C_4_ = C4_ _— CBB_1P4_
4 -1
— 4 3 3 |n
G=-3-|[-4 -6l|3 3 [1]
3 3

e

C,=-3+4=1

Since C, non-negative and the objective function is max , so the current

solution remains optimal.

i) Jall e iy A Jad) 13 amax ceagd) Al dills e T, e o) e
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5. Addition of a new constraints

Addition of a new constraint may or may not affect the feasibility of the
current optimal solution. For this, must be check whether new constraint is
satisfied by the current optimal solution or not. If it is satisfied, the inclusion
of the constraint has no effect on the current optimal solution i.e., it remains
feasible as well as optimal. And if the constraint is not satisfied, the current
optimal solution becomes infeasible. Dual simplex method is then used to
find the new optimal solution.

IS Lae Baall Cany 13 ) Jia¥) Jall dplSal e Jin Y sl i 38 aaa a8 Al
o il ol 2l 21,0y (S ol ¢l @aa3 138 Y AT A JLY) Jall Biay aaall ol
Sl JiaY) Jall aay ¢ 2l Goay a1 135 JiaY) AN 5 USan i 4dl gl ¢ D) JiaY) Jal)

paall JieY) Jall sy 4l ullied) 38 pla aladinl oy o3 (Sen e

Example:
Consider the following linear programming problem
AN Adadd) Aaa ) Al al e
max z = 4x; + 3x, + 5x3
S.T.
X1+ 2xy +x3 < 20
2x1 + 2x5 + 3x3 < 45
X1,X9,%3 = 0
The optimal table for this problem is:

- s el o3¢ JiaY) Jall Jgaa o)

B.V X1 X2 X3 S; S, b;
X1 1 4 0 3 -1 15
X3 0 -2 1 -2 1 5

Z-C; 0 3 0 2 1 85

Find the effect of the following changes in the original optimal table:
ha) JiaY1 Jall Jgan 8 40N < sl 0 aa
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1. If anew constraint 3x; + x, + 2x3 < 50 is added to the problem, will
there be any change in optimal solution.

dall 3 L ol dlin & S Jed c Al ) 3y + x, + 2003 < 50 s 28 Al o513
JiaY!

2. If anew constraint 4x; + 7x, + x5 < 75 is added to the problem, will
there be any change in optimal solution.

Jall A s ol Mlia & s Jed « Alaadl ) 3y + x5 + 23 < 50 s 28 Al 513
JiaY!

Solution:
1.
N o) JieY) Jall Giay S 13 Lo gl s dllial) U apas a8 diliza) ili 46 el
3x1 + x5 + 2x3 < 50
3(15) 4+ 0 + 2(5) < 50
454+ 10 <50
55 <50

The new additional constraint 3x; + x, + 2x3 < 50 is not satisfied the
current optimal solution. In order to find the new optimal solution, we add the
new constraint to simplex table.

o) dab e Sl Jia¥) dall Gass Y 3x; + 2, + 203 < 50 uaall ALyl aal @)
oShendl Jgan ) sl a8l Canal ¢ aaall JiaY) Jall

3x; + x5 +2x3 <50

3x1+x2+2x3 +S3 =50

B.V X1 X5 X3 S; S, Ss b;
X1 1 4 0 3 -1 0 15
X3 0 -2 1 -2 1 0 5
S3 3 1 2 0 0 1 50

Z-C; 0 3 0 2 1 1 85
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Since x; and x5 are in the basic solution, their corresponding coefficients in
the basic constraint must be zero. To eliminate the coefficients of x; and x3,
we multiply the first row by -2, the second row by -3 and add them to the
third row.

Y1 2l 8 AL LagiDlelae 585 () amg 130 ¢ ) Jall (8 s sa x0p 5 00; O e

Gyl o(aall Al adll) Gl Caall 4y, 5o O llas (e paliilly 1as Gl
SN Caall ) aginiaig 3-8 SEN Caall 5 - 3 JsY) Cauall

B.V X1 X2 X3 S; S, S b;
X1 1 4 0 3 -1 0 15
X3 0 -2 1 -2 1 0 5
S3 0 -7 0 -5 1 1 -5

Z-C; 0 3 0 2 1 1 85

S5 is the leaving variable

S, is the entering variable

B.V X1 Xo X3 Sl Sz Sg bj
-1 —2 3
X1 1 — 0 0 — — 12
5 5 5
4 3 -2
X3 0 — 1 0 - — 7
5 5 5
7 -1 -1
Sy 0 — 0 1 — — 1
5 5 5
1 7 2
ZC | o - 0 0 Z z 83
5 5 5

The optimal solution is :

x1=12,x2=0,X3=7, Z =83

Nl JieY) Jall Biay S 130 Lagd 2l s bl ) dpas 28 dilial 5505 48 el
4x, +7xy +x3 <75
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