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2.3. Improving a Basic Feasible Solution 13

Since x is a feasible solution, Ax = b. Thus by (2.24),
n n n m m n m
b= ijaj = Z:Ej(Byj) = Z (Zyijbi> Tj; = Z (Zyi]’m]‘)bi = Ziibz’ = Bx.
j=1 j=1 j=1 “i=1 =1 “j=1 i=1
Since B is non-singular and we already have Bxp = b, it follows that X = xg. Thus by (2.27),
m
z < ZxB.;CB,' =20
1=1
for all x in the feasible region. O

Ezample 2.4. Let us consider the LPP with

_|1 2 3 4 o 5
A—[l 0 0 1], ¢’ =[2,5,6,8] and b_[z]_

"Let us choose our starting B as
1 4
B = [ay, 8] = by, bg] = [1 1] .

Then it is easily checked that the corresponding basic solution is xg = [1,1]7, which is clearly
feasible with objective value

z=cExp =[2,§ m =10.

Since

1{-1 4 s
-1_1 3
B = 3 |: 1 —1] ! A = PDY‘.
by (2.24), the y;; are given by )

1 —2 1 v ;,})"A
wnl] ne[f] neli] wel) T

2
3
o | —= T 7
Hence g £ = Cﬁ% \—
z2 =[2,8] [ 23] =4,
3
and
z3 = (2,8 [_1] =,
1
Since z2 — ¢ = —1 and z3 — c3 = 0, we see that ay is the entering column. As remarked above,

21—C1 =24 —c4 =0,

because z; and z4 are basic variables. Looking at the column entries of yy, we find that yo9 is the
only positive entry. Hence by = a4 is the leaving column. Thus

IS 1 2
B = [81,32]= |:1 O},

3
and the corresponding basic solution is found to be Xp = |2, §]T’ which is clearly feasible as expected.
The new objective value is given by
2
3

2

2:{2,5][ ] =115 > 2.
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Since
by (2.24), the §;; are given by
1= 2 = 3=
0 1 s

Z3 —C3 = [2,5] |:g:| —6= 1.5,
2

| S— )
<>
W
|
| —|
ol
| IS |
‘oz
{y
Wy,
<

Hence

and
24 —C4 = [2, 5] [é] -8 =1.5.
2

Since all z; —c; > 0, 1 < j < 4, we see that the point 2, %] is an optimal solution.

The last example illustrates how one can find the optimal solution by searching through the
basic feasible solutions. That is exactly what simplex method does. However, the simplex method
uses tableaus to minimize the book-keeping work that we encountered in the last example.
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