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Theorem (Rohn 2006)

We have

f = inf cT x subject to Ax ≤ b, Ax ≥ b, x ≥ 0.

Let f be finite or let the right-hand side of (1) be positively
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c y + bT

∆|y | subject to AT

c y − AT

∆|y | ≤ c. (1)
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max bT x subject to x ∈ N(A, c).
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Then
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∆|y | subject to x ∈ N. (2)
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Algorithm

Definition (Strong solvability)

The system describing M(A, b), A ∈ AI , b ∈ bI , is strongly
solvable if M(A, b) is nonempty for all A ∈ AI , b ∈ bI .

Algorithm (Optimal value range [f , f ])

1. Compute

f := inf cT

c x − cT

∆ |x | subject to x ∈ M.

2. Compute

ϕ := sup bT

c y + bT

∆|y | subject to y ∈ N.

3. If M(A, b), A ∈ AI , b ∈ bI , is strongly solvable, then set
f := ϕ, otherwise set f := ∞.
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Optimal value bounds

f = inf(c1
c )T x − (c1

∆)T |x | + (c2
c )T y − (c2

∆)T |y | s.t. (x , y) ∈ M,

f = sup(b1
c )

Tu + (b1
∆)T |u| + (b2

c )
T v + (b2

∆)T |v | s.t. (u, v) ∈ N.
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Extension

Consider quadratic programming problem

min xTCx + dT x subject to Ax ≤ b, x ≥ 0,

Its dual is

max−xTCx − bTu subject to 2Cx + ATu + d ≥ 0, u ≥ 0.

Theorem
If C is fixed and A ∈ AI , b ∈ bI , d ∈ d I , then

f = inf xTCx + dT x subject to Ax ≤ b, x ≥ 0,

f = sup−xTCx − bTu subject to 2Cx + A
T

u + d ≥ 0, u ≥ 0.



The End.


