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The simplex algorithm 7E
1 a a, #0= notin feasible region
b 2inz column is the pivot as —2(1+ M) is the most negative entry in the P row and corresponding

0= g =3 value is the least positive.

¢ In the next iteration we have a, # 0, remains as a basic variable and so cannot represent a feasible
solution as it does not lie in the feasible region.

d

X y z S1 S, | a Value Row operation

2 | 2| 2 T dolo| 3 Ry + 2
2 2 2
3 7 1

S - —— 0 —— -1 1 2 R,—R

2 2 2 2 2 1

P| O |31+M) | O 1+M |-M| O 6 — 9M R3 + Ry(2 + 2M)

2 a x+3y+z+s =100

3X—y+s,=52
X—s;+a =20
b
X y z St | Sp | S3 | a1 Value
S1 1 3 1 1 0 0 0 100
Sy 3 -1 0 0 1 0 0 52
ap 1 0 0 0 0 |-1] 1 20
P|-(4+M) | 2| 1 0 O | M| O —20M

¢ M represents an arbitrarily large number

d —(4+M) most negative = x is the pivot column

6 values are respectivelleO,l?%,ZO =3 inthe s, row is the pivot

3 a This problem contains a mixture of >and < inequalities, (hence (0,0,0) is not in the feasible
region) so we cannot use the standard simplex algorithm.

b 3x-y+s =110
X+2y-s,+a =45
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3 ¢ Turn into maximisation problem and add the factor involving M.
D=-4x-3y—Ma, =—4x—-3y—M(45—-x—-2y+s,)
= D+x(4-M)+y(B3-2M)+Ms, =—-45M

X y S1 | S2 | & Value
S1 3 -1 110 1]0 110
ai 1 2 0 |-1] 1 45
D | (4-M) |3-2M) | O | M | O —45M

4 a X+y+z+s=20
3X+y+2z—-s,+a, =24

b P=3x+5y-z—-Ma, =3x+5y-M(24-3x—-y—-2z+s,)
=P-@B+3M)x-(5+M)y—-(2M +1)z + Ms, =-24M

c
Basic 0
variable X y ‘ 5 52 2 || Value values

s, 1 1 1 1 0 0 20
Q, 3 1 2 0 -1 1 24
= -B+3M) | -5+M) | -2M-1) | 0 | M 0 | —24Mm
d
Basic 6
variable X y ‘ 5 52 2 || Value values
s, 1 1 1 1 0 0 20 20
a 3 1 2 0 -1 1 24 8
= -B+3M) | -5+M) | -2M-1) | 0 | M 0 | —24Mm
Basic i
Ve X y z S S, a Value | Row operations
S, 0 3 l 1 1 —1 12 R1- R2
3 3 3 3
. 1 1 2 A I I R2+ 3
3 3 3 3
P 0 -4 3 0| -1 |1+4M | 24 | R3+(3+3M)R2
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Basic
variable X y z S | S, a, | Value @ values
i 0 : . (I I R P 18
3 3 3 3
X 1 : 2 0| 2| = 8 24
3 3 3 3
P 0 -4 3 0| -1 |1+M | 24
Basic _
el X y z s | s, a, | Value | Row operations
y 0 1 l g l —1 18 § R1
2 2 2 2 2
X 1 0 : N 2 R2-1 R1
2 2 2 2 3
P 0 0 5 6 1 M -1 96 R3+ 4R1

Optimal P=96 whenx=2,y=18,z=s, =s,=a,=0
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