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Algorithm Compute-N(G)
1. Initialize N (¢,7) = 0 for all ¢ and j;

AHCGILSTVW
2. Compute N(k,k — 1) and N(k — 1,k);

 —
KB | 3. Forj=k—2t00

4. Fori=ktoj+2
Mass/Charge (M/Z) (a) if N(i,j +1) =1 and E(zj,z;) =1, then N(j,j +1) = 1;
b) if N(4,7 +1) =1 and E(y]+1 y;j) = 1, then N(3,5) = 1,

) (

) (

( (
(c) if N(j+1,i) =1 and E(zj,z;4+1) = 1, then N(j,¢) = 1;
(d) if N(j +1,4) =1 and E(y;,y;+1) =1, then N(j +1,5) =1
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GREEDYINTERVALSCHEDULING ( CourseSet)

1: while CourseSet # () do

2 Select the course C' with earliest finishing time;
3: Remove (' and related courses from CourseSet;
4: end while
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HumamEitaIza N vs AhZiTRIZEOHRN

Human algorithmist:

GREEDYINTERVALSCHEDULING ( CourseSet)

1: while CourseSet # () do

2:  Select the course C with earliest finishing time;
3: Remove (' and related courses from CourseSet;
4: end while

Al algorithmist:

NNINTERVALSCHEDULING ( CourseSet)

1: while CourseSet # () do

2:  Select the course C with highest score by NN( CourseSet);
3:  Remove (' and related courses from CourseSet;

4: end while
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min X+2y+6z

s.t. 3x-y+4z223
-X + 6y + 10z 2 23
-X—2y +53z 2 65
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AlIA-ILPEiZ: BARRSER TR

Easy Medium Hard
Method Nodes Bpb-time Sol-time Nodes Bpb-time Sol-time Nodes Wins
SCIP-BFS 22 14.69 2183 416 21612 42341 496 27100
) X ° . XGBoost 24 1475 2136 395 147.37 38346 451 6/100
Setcover [AJEE = — He et al.[20] 24 15.47 21.98 399 158.29 39871 483  4/100
. ° ® MLP-Pair 25 15.65 21.21 380 14177 38235 424 26/100
HiE 1000*1000 . X719 Xs51 = Q xs; =1  INS(Ours) 24 15.58 21.04 382 14032 376.08 435
f 1 INS-En (Ours) 23 14.41 2123 370 11894  371.39 (
o o (] 1000 % 500 1000 1000
X198 xlolo X198 X337 Set Covering

B () () () () - 0 () =0 SCIP-BFS 12 5.77 6.39 93 76.61 103.07 426 5/100
XGBoost 13 5.84 7.12 108 78.20 10644 451 67100

xl%oo Xs1 =0 x3307 ’ﬁ%‘f He et al.[20] 13 5.64 6.90 98 69.04 99.60 418

= = MLP-Pair 13 5.56 7.11 81 59.84 8829 296
Q O C oo o INS (Ours) 13 5.93 7.05 83 58.96 8827 3@ 24/100
Xatr Xsr Xs5q =1 INS-En (Ours) 13 5.42 6.67 82 59.16 88.52 31§ 28/100

=0 = 100 x 500 200 1000 300 X e
o (J () () D O 1 ® Combinatorial Auction
f3%9 ’;3611 SCIP-BFS 59 16.15 40.34 77 59.94 172.61 79 18/100
I BFS: 115§ I Y O () XGBoost 63 14.69 30.48 81 5392 16497 90  6/100
He et al.[20] 64 15.21 40.13 83 57.19 169.33 92 5/100
X430 MLP-Pair 57 1391 36.79 71 56.10 16235 85 247100
I INS: 64%} I o 0 INS (Ours) 55 13.95 36.56 70 5870 17205 71 ggiemmmes
Optimal solution INS-En (Ours) 58 14.78 38.10 67 5224 15756 7 @
100x 100 200x 100 400 —
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1000

tsp tsp2000
Method Time(s) Gap(%) Time(s) Gap(%)
LKH(10 trial) 0.0532 0.0668
NeuroLKH 0.0091 0.0073
633 1302
RL & LKH 0.0394 0.0592
RL & nLKH 0.0193 0.0306
LKH(100 trial) 0.0204 0.0252
NeuroLKH 0.0061 0.0052
932 2123
RL & LKH 0.0184 0.0329
RL & nLKH 0.0023 0.0055
LKH(1000 trial) 0.0029 0.0047
NeuroLKH 0.0008 0.0018
3638 7540
RL & LKH 0.0031 0.0092
RL & nLKH
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CoPA: Co-pilot for algorithm
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