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Invariant Many-Body Interaction Descriptors

The pseudo code for calculating the two-body and three-body descriptors is provided in

Alg. 1 and Alg. 2, respectively.
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Algorithm 1 Pairwise Descriptors
1: procedure F2B(molecule)
2: M ← 15
3: f(·)← 0
4: for i, j ← atoms of molecule do
5: rij ← ‖rrri − rrrj‖ . each atom is represented by position rrr and atomic number Z
6: ZZZ ← sorted tuple (Zi, Zj)
7: for m← 1,M do
8: f(ZZZ,m) += r−m

ij . feature entries are indexed by (ZZZ,m)

Algorithm 2 Three-Body Descriptors
1: procedure F3B(molecule)
2: G(3, 6)← sequences without repetition of 3 elements from the set {1, 2, . . . , 6}
3: B(·)← 1.1 · L(·) . the bond length function L is defined in the main article
4: f(·)← 0
5: for i, j, k ← atoms of molecule do
6: . each atom is represented by position rrr and atomic number Z
7: rij ← ‖rrri − rrrj‖
8: rik ← ‖rrri − rrrk‖
9: rjk ← ‖rrrj − rrrk‖

10: hasAngle ← False
11: if rij < B(Zi, Zj) and rik < B(Zi, Zk) then
12: hasAngle ← True
13: else if rik < B(Zi, Zk) and rjk < B(Zj, Zk) then
14: hasAngle ← True
15: else if rij < B(Zi, Zj) and rjk < B(Zj, Zk) then
16: hasAngle ← True
17: if not hasAngle then
18: continue
19: ZZZ ← sorted tuple (Zi, Zj, Zk)
20: for m1,m2,m3 ← G(3, 6) do
21: f(ZZZ,m1,m2,m3) += r−m1

ij · r−m2
ik · r−m3

jk

22: . feature entries are indexed by (ZZZ,m1,m2,m3)
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