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Finding All Solution Sets of Piecewise-Linear Interval
Equations Using Integer Programming
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Algorithm 1 Outline of one-tree algorithm: phase I

Algorithm 2 Outline of one-tree algorithm: phase I

: Preprocessing with only primal reductions
: Set of open nodes : Nopen ¢« {rootnode}
Set of stored nodes : Ngt1oq < 0
: Objective value of the incumbent: z* «— +oo
while Nopen ;é Q) do
Choose a node n from Nopen
Solve LP at node n. Solution is x(n) with objective z(n).
if z(n) > z* then
Fathom the node and keep it for phase II:
Nopen + Nopen \ {n}; Ngtored < Ngtored U {7}
10: else
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11: if z(n) is integer-valued then
12: x(n) becomes new incumbent:
z* + z(n); 2" « z(n)
13: Fathom the node and keep it for phase II:

Nopen ¢+ Nopen \ {n}; Ngtored < Ngtored U {7}
14: else

15: Choose branching variable i such that x;(n) is frac-
tional

16: Build children nodes n1 =n () {z; < |z;(n)]} and
nz =n () {z; > [zi(n)] +1}

17: Nopen < Nopen U {nl, nQ} \ {n}

18: end if

19: end if
20: end while
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1: Reuse tree from phase I: Nopen <« Nstored

2: Reuse incumbent from phase I: Set of solutions: S < {z™}
32 while Nopen 75 @ do

4: Choose a node n from Nopen

5: Solve LP at node n. Solution is z(n) with objective z(n).
6: if z(n) > 2" 4 ¢|2*|/100 then

7 Fathom the node: Nopen < Nopen \ {n}

8: else

9: if z(n) is integer-valued then

10: z(n) is added to the pool of solutions if it is not a

duplicate: if z(n) ¢ S, then S < S J {z(n)}
11: end if

12: Choose branching variable i such that it is not fixed by
the local bounds of node n: lb;(n) < ub;(n)

13: Build children nodes ny =n () {z; < |z;(n)]} and
nz =n () {z; > [z:i(n)] + 1}

14: Nopen < Nopen U {nl, ’ng} \ {n}

15: end if

16: end while
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