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Algorithm 1 FINDUPPERBOUND

1: Function: UPPER(V,Q, L)
2: for each w € 2 do

append <W, %)

3

4 end for

5:  sort(W, decsend’)

6: U<+ 0

7 for each w € W do

8 if L — ¢({w}) > 0 then

9: U+« U+RL(R,V,{w})

10: L+ L—{({w})

11: else ,

12: U+ U+ M x L
({w})

13: break the loop

14: end if

15: end for

16: return U

17: end
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Algorithm 2 FINDLOWERBOUND

1: Function: GREEDY(R, D, LR)
2: L+ 0,C+ ¢,E<+ D
while E # ¢ do

s* < arg max{
seE
L+ L+¢{s*})
if L < Ly then
C+ CuU{s*}
end if
: E«+ E\ {s*}
10: end while
11: ¢« argmax Rn(R,{i})
€D, l({i})<Ly
12: S+ argmax R, (R,K)
Ke{{i*},C}
13:  return R, (R,S)
14: end

3
\ (0L L) - a(.0))
£({s})
5:
6:
7
8
9

Algorithm 3 FINDORACLE

1: Read R,D,Ly
2: 7 < GREEDY(R, D, LR),07 < ¢, C < ¢
3: for each s € D do
4:  append(S,< Rn(R, {s}),s >)
5: end for
6: sort(.S, decsend’)
7: call FINDORACLE(S, C)
8: Procedure: FINDORACLE(Q, V)
9: while Q # ¢ do
10: s <+—shift(Q)
11: append(V, s)
12: Q <—suffix(S, last(V)))
13: Lyem + L —len(V)
14: if Lyem > 0 then
15: if Rn(R,V) > 7 then
16: 7+ Rp(R,V)
17: append(O-, V)
18: call FINDORACLE(Q, V)
19: else if R,(R,V,Q) > 7 then
20: call FINDORACLE(Q, V)
21: end if
22: end if
23: pop(V)
24: end while
25: end
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