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Discrete scenario & interval scenario
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* a capital budgeting problem with
uncertainty or imprecision on the
expected profits.
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Discrete Interval
scenario scenario
Table 1 A A
Cash outflows and pfoﬁts of the investments \ (
; I _
i w; p; p; p; Pi bi
1 3 4 3 3 3 5
2 5 8 4 6 2 6
3 2 5 3 3 2 5
4 4 3 2 4 2 3
5 5 2 8 2 3 9
6 3 4 6 2 1 7

b=12



Table 2

Optimal values and solutions (discrete scenario case)

{5l : discrete scenario

Max-min: (0,1,0,1,0,1)

1 2 3 Optimal solution

10 12 Scenario 1: (1,1,1,0,0,0)
11 7 Scenario 2: (0,0,1,0,1,1)
16 9 Scenario 3: (0,1,1,1,0,0)
115 1 12 12 |

Min-max regret: (0,1,1,0,1,0)
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Discrete(c Discrete(c Discrete(
onst.)

Discrete(n Interval

onst.) non on const.)

const.)

shortest NP-hard, NP-hard, Strongly Strongly Strongly
path pseudo-poly pseudo-poly NP-hard NP-hard NP-hard
Spanning NP-hard, NP-hard, Strongly Strongly Strongly
tree pseudo-poly pseudo-poly NP-hard NP-hard NP-hard
assignment NP-hard NP-hard Strongly Strongly Strongly
NP-hard NP-hard NP-hard
knapsack NP-hard, NP-hard, Strongly Strongly NP-hard
pseudo-poly pseudo-poly NP-hard NP-hard
Min cut Poly Poly Strongly Strongly Poly
NP-hard NP-hard
Mins-tcut Strongly Strongly Strongly Strongly Strongly
NP-hard NP-hard NP-hard NP-hard NP-hard




EH (Kouvelis and Yu, 1997)

Discrete min-max regret PO RSjREHII=*F L T,

k
/ Z “
s=1

EL7-POREFIN Z2Z 2 5. I"DEFE X T

magc(val(x’, s) —valy) < k- opt(])
S&E

2l 7.

(discrete min-max PIZ oW Th [RIEED Z L3 RmE5)




L= Z (val(z’, s) — vall) U = max(val(z', s) — val?)

sesS
SES
1
— min — Z(Val(a:, s) — val})
reX k / *
sES U < Z(V&l(ﬂ? ,s) — val})
1 s
< gg{l kk Igleagc(val(x s) — val}) _ kzs

=opt(]) <k - opt(I)



7E I

Discrete min-max PO RIREHIIZ*} L T,

/
c; = Maxc;
s€S

ELTCPOREBINI 25 2%, I DR fiix’ 1
max val(z',s) < k- opt([)
SE

R TN




n

n n
/ !/ ] /
max c;,r; < E CiT; S E Ty
SES 4 : .
1 1=1 1=1

—
T T
SN\ Vs ok N\ s %
SZ,Z,%%—Z,E,%%

1=1 seS seS 1=1
n
<k-max ) cix; =k opt(])
sesS 4 !
7 —

(x*|&Discrete min-max P &= Ef#)



EH (Yaman et al. 2001)
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EH (Kasperski and Zielinski,2006)
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Tight example
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Fig. 1. An example of the robust shortest path problem for which Al-
gorithm AM achieves a ratio of 2.
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- SRERIRIE (X, Intel(R) Core(TM) i5-2430M CPU @ 2.40GHz
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& Time[s] Time[s] Time[s] BB HBHAEMK Bl E HXRE
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0.25 0.05 6.19 2.74 74.38 194.83 258.1 194.83 0 0.32
0.5 0.05 1.31 1.35 47.72 148.89 148.89 148.89 0 0
0.75 0.05 1.68 0.68 9.12 146.74 169.18 121.68 0.20 0.39
0.25 0.10 15.92 10.45 555.56 474.18 492.16 474.18 0 0.03
0.5 0.10 5.35 2.55 230.60 450.3 534.46 450.3 0 0.18
0.75 0.10 0.96 0.67 42.79 288.78 290.62 246.63 0.170 0.178
0.25 0.15 18.79 18.34 3005.59 888.51 888.51 879.26 0.0001 0.0001
0.5 0.15 7.03 4.96 1427.41 690.39 737.88 688.2 0.003 0.072
0.75 0.15 1.27 0.53 361.64 539.33 539.33 518.2 0.04 0.04
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