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Abstract, Sensitivity characteristics for the elements of the

optimel simplex tableau, computable from this very tableeu,
are given, .

Agsume that the linear programming problem
min {c'x; Ax = b, x30} | (1)
has an optimal solution which has-been found by the standard
-8implex algorithm. Let B denote the 'squb.re basis matrix cor-
responding to the basic optimal solution and let N be the non-
" basic part of A, so that the final simplex tableau consists of
B'1, B'1N, of the basic part of the optimal solution xg, dual
optimal solution y, optimal value h and the criterial row "EN.
We shall assume that all entries of B"1, Xg and y are nonzero,
To introduce the sensitivity characteristics for all
the quantities listed, we proceed as follows. For each (>0,
consider the family of linear programming problems of type
min {c'Tx;'A':'; =b’, x30} , (2)
where ‘A:Itj - Ai;]'ép ,|bi' - by _4.'6‘ ,|c5 - cjlép for each
1,3, It IB is sufficiently small to preserve the optimal basis,
then for each element d of the final simplex tableau the
corresponding ‘values of this element over all problems of
type (2) under given p-restrictio'xis form some real intérval,

which we denote [af , T . Let d, be the value of this
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element for the original problem (1), Our definition of sensitiv-

ity characteristics is based on the fact that for each element

d of the final tableau, the values of

- af -a
1im — %
g0, B

and
d_ - dF

1im -0 - .
650, f ,
are the same (although generally a“ - 4, #d - gﬁ }; the

common value, denoted by G’ (d), is called the sensitivity

characteristic of the element d. Thus, if all the coefficients
of the original problem (1) are subject to perturbations of
at most ﬂ ,. then the element d of the final fableau will be
shifted (in absolute value) of at most about pG’(d) provid-
ed F is sufficiently small., For any submatrix M of the final

 gimplex tableau (as B'1, Xgs ¥ etc.), we introduce @e'(M) as

the submatrix of the same size consisting of @'(d) for all

elements d of M,

To formulate our main result, let us additibnally introduce

vectors r = (ri), 8= (Sj) by
-1

3
-1

e

Ty

®3
and real aumbers
T=Uyly +1

[
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where we have used the 1-norm, =i, = ;;,[xil . Further, let
e denote the vector whose all entries are 1., The main result
below gives the sensitivity characteristics for all elements
of the final simplex tablgau:
bTheorem. Let all entries of B’1, X3 and y are nonzero.
Then we have:
' 6'(3-1) = rsT' v
ﬁr(B'1N) = rsTIN| + el
6 (xp) =(§r
G(y) =Ts"
&) =TT -1
@3y = B3N] + &h).
(Comment: @& (y) and G’(SN) are row vectors since so are y aﬁd
Sy in the simplex tableau; 1if N = (N;;), then [N| = (INg4]),
similarly for |B™'N| ). |
The proof of the theorem is omitted here, It is based on
some results on systems of linear interval equatviens.
An interested reader islfeferred to [1] ; formulae~£or GJ(B’1),
GJ(xB) and G'(&) are consequences of Egs. (4) and (6) there,
the rest can be then proved by similar reasonings.
It is worth mentioning that all the sensitivity character-
isties can be computed dir'otly from the final simplex

tableau, Also, the greater Ty the more sensitive X § gimilar-
1 .

:1y for By Yye Relative sensitivity characteristics can be

introduced as Gr(d)/d° for each element d.
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