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Point Group (PG) symmetries play a fundamental role in many aspects of theoretical chemistry and compu-
tational materials science. With the objective to automatize the search of PG symmetry operations of generic
atomic clusters, we present a new algorithm called Symmetry Operation FInder (SOFT). SOFI addresses
the problem of identifying PG symmetry by framing it as a degenerate shape-matching problem, where the
multiple solutions correspond to distinct symmetry operations. The developed algorithm is compared against
three other algorithms dedicated to PG identification, on a large set of atomic clusters. The results, along
with some illustrative use cases, showcase the effectiveness of SOFI. The SOFT algorithm is released as part
of the IRA library, accessible at https://github.com/mammasmias/IterativeRotationsAssignments.

I. INTRODUCTION

In the rise of quantum-chemistry and first-principle
methods, the identification of Point Group (PG) symme-
try has been a necessary step to effectively downsize the
numerical problem and reduce the cost of simulations.
Besides the computational accelerations made possible
by exploiting the symmetry, the presence and identifica-
tion of a PG symmetry in a molecule, or rather a clus-
ter, or a defect, can be used to address the fundamental
properties of its electronic ground, and excited states.
Assigning symmetry label to each state (i.e. vibrational
or electronic), is desirable to connect to group theory,
which is the formal context where PG symmetries are de-
scribed. If the symmetry is assigned to all relevant quan-
tum (eigen)states, group theory can be applied to specific
quantum-mechanical operators to understand which ma-
trix elements are expected to vanish based on symmetry
rules. This is extremely useful for example in molecular
spectroscopy: depending on the operator governing the
interaction term, the symmetry-based selection rules will
provide information on which transitions will actually be
forbidden?",

As the identification of PG symmetry is not a new
problem, the computational community has made nu-
merous attempts to automatize it. Typically, quantum
chemistry software and some molecular builders/editors
include capabilities related to the symmetries of the
system (i.e. automatic identification, symmetrization
of structure). The algorithmic approaches to iden-
tify the PG may vary based on how the atomic struc-
tures are handled, and the way symmetry elements are
utilised /exploited within the software framework. De-
spite the fundamental nature of PG symmetries and the
broad use of related algorithms, there seem to be rela-
tively few standalone libraries devoted to their identifi-
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cation. Moreover, it is often very difficult to trace which
PG identification algorithm (and/or library) is integrated
into the larger software environment, as the information
is often poorly, or not at all documented. Many well-
known quantum chemistry packages already date back
to several years ago, when the modularity in program-
ming was not necessarily a priority, so each developing
group has created an "ad-hoc" method plugged into the
code, often poorly updated through the years. For ex-
ample by inspecting NWchem source code? one can find
a collection of old Fortran routines apparently written
in the 90s, used for identifying symmetries. Besides, pro-
prietary codes do not necessarily share information about
their algorithm choice, even if some initiatives are more
transparent, for example the IQmol builder®, which uses,
and references the SymMolY algorithm in its documenta-
tion.

In the subsequent paragraph we highlight a handful of
approaches for the identification of PG symmetry, which
have been devised as standalone algorithms/libraries,
with some of them presently integrated into larger quan-
tum chemistry codes, and /or computational "toolboxes".

The PG symmetry of a structure can be identified in
several ways. A relatively common strategy, used in sev-
eral available approaches, is to first find the principal axis
of symmetry, and then test for possible operations along
other axes in relation to the principal axis. The principal
axes could be identified straight-forwardly by relying on
the properties of the principal moments and axes of the
inertia tensor, as done in SymMolY, and Symmetrizer”
software. Relying on the inertia tensor can however be
problematic, since its principal axes can be ambiguous
in some specific cases (spheroidal shapes). Alternatively,
certain properties of the atomic structure itself (atomic
positions, midpoints between atoms, etc.) can be used
to identify the axes of symmetry, such as employed in
SYMMAPS®, and SYVA? software. Another idea is to
partition the atomic structure into sets of symmetry-
equivalent atoms, and search for symmetries within those
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sets. The partitioning can be done through the inspec-
tion of the distance matrix of the structure, such as in
libmsym1Y, while the search for symmetries is conducted
based on the properties of the inertia tensor of each equiv-
alence set™ and the PG of the entire structure is the
subset of the symmetry operations common to all parti-
tions. Some approaches based on arguments from graph
theory also exist1213,

It is also common for PG-identification software to im-
plement some other capabilities, such as precise sym-
metrization of structures™, or similar, which can be
thought of as extensions to the fundamental task of iden-
tifying the PG symmetry elements of a structure.

In the interest of our discussion and the algorithm we
propose, we now briefly recall some fundamental notions
of PG symmetry. If @ is a specific symmetry operation,
which is an element of the PG of an atomic structure A,
the equation:

A+ 0A, (1)

represents the application of symmetry operation @ on
structure A, which results in a symmetry-transformed
structure A’. By definition of symmetry operations, A
and A’ are equivalent up to a permutation of atomic in-
dices Py:

A = PyA, 2)

where P4 is a permutation matrix, which is unique for a
given operation 6. Then, the relation:

PiA=0A. (3)

holds for any and every symmetry operation 6 of the
structure A. Each element (symmetry operation) of the
PG of structure A corresponds to a unique solution of
Eq. , in the form of a pair {6, Pa}.

It can be observed that the Eq. is equivalent to the
shape matching problem of two exactly congruent (equiv-
alent) structures A and B, as:

PpB=RA+t, (4)

where R is an orthonormal transformation matrix, and t
is a translation vector. By comparing Eq. to Eq. ,
we see that R is replaced by a symmetry operation 6,
and the translation t vanishes. When solving the general
shape matching problem of Eq. , only one solution
(the optimal one) is sought, whereas in the case of PG
identification in Eq. , the set of all degenerate solutions
represents the set of all possible symmetry operations of
structure A. Finding the PG of a structure can therefore
be addressed as a "degenerate" shape matching problem.

In practice, the "degeneracy" of these solutions is never
exact, due to numerical limitations, or distortions in the
atomic positions within the structure. An interpretation
of "degeneracy" is thus needed, in terms of a threshold,
such that all solutions within a given threshold are con-
sidered equivalent, degenerate. By the tuning of such

threshold, the notion of inexact symmetries can be cov-
ered.

In this work, we present the Symmetry Operation
FInder (SOFI) algorithm, and its implementation as a
standalone library, aimed at solving the general problem
of PG symmetry identification, in a way that is indepen-
dent of specific properties of the atomic structure. SOFI
finds the PG symmetry operations in the form of 3 x 3
matrices, and the corresponding permutations of atomic
indices. The working principle of SOFI is fundamentally
based on ideas and arguments of the shape-matching al-
gorithm IRAMS Tn contrast to other algorithms from
the literature mentioned earlier, SOFI does not attempt
to identify any special axes of symmetry, but is instead
focused directly on generating the possible symmetry op-
erations along any axis. SOFI takes as input an atomic
structure, and returns the list of symmetry operation ma-
trices, written in the specific form of the original refer-
ence frame, in which the structure was input/written. As
such, the matrices can directly be used without any post
processing. From this point of view, SOFI is a solver
for symmetry elements, that does not modify the input
structure in any way. In order to determine the PG of
a structure, a separate routine is called, taking as input
the list of symmetry operation matrices. Within this rou-
tine, each symmetry operation is first associated to the
axis it acts on, and labelled according to the Schoenflies
notation®. The PG is then deduced by inspection of the
symmetry elements, following a standard flowchart. The
search for non-exact symmetries in SOFI can be tuned
via a threshold parameter, whose value is directly linked
to the distortions in the atomic positions of the structure.
Moreover, in case of an incomplete list of elements of a
PG, basic arguments of group theory can be used to find
the missing elements. An incomplete list of symmetry el-
ements can be an indicator of broken symmetries in the
system, which might happen when the atomic positions
get distorted in a particular way. Due to the modular-
ity of the algorithm implementation, external conditions
acting on symmetry elements can easily be implemented
through custom functions. As an example of such func-
tion, the action of an external arbitrary-direction mag-
netic field on the PG of a structure!? is included in the
code. SOFT is written in Fortran, with a C-bound Appli-
cation Programming Interface (API), making it a directly
interoperable library. It can be used on its own, or easily
inserted into other software.

Section [[T] describes the details of our SOFI algorithm,
and the Section [[T]] gives the implementation details. In
the Section [[V] SOFI algorithm is compared to three
other algorithms for PG symmetry identification, namely
SYVA?, SymMolY, and libmsym!?. The discussion in
Section [V] provides some possibly valuable insight into
technical details of the algorithm, and the limits and tun-
ing of its maximal "resolving" power. The Section [V]]
gives some exemplary use cases of the SOFI algorithm,
and its output. Further examples can be found in the
online documentation.



Il. THE ALGORITHM

We approach the problem of finding PG symmetries
by solving the degenerate shape-matching problem of
Eq. , but firstly we need to address the question of
the origin point.

A fixed point is a point in space which remains un-
changed under transformation by an arbitrary set of or-
thonormal matrices. When an atomic structure is trans-
formed by symmetry operations belonging to some PG,
we can observe one or more such fixed points. The points
that remain fixed under transformation by all symme-
try elements of the PG are the origin points of the en-
tire PG, while points that are fixed only for a subset
of the symmetry elements are origin points of the sub-
groups associated to that PG. For example, the Oh PG
has six C'4v subgroups oriented in three different direc-
tions, each with a different origin point, while in the case
of C-groups, all points along the primary rotation axis
are fixed. However, the only point of a generic structure,
which is guaranteed to always remain fixed under trans-
formation by any orthonormal matrix or symmetry ele-
ment, is the geometric center (center of geometry, arith-
metic mean, centroid). Therefore, picking the geometric
center of a structure as the origin point, guarantees that
the algorithm will parse the full PG of the structure. In-
deed, most of the available algorithms assume this choice
by default. However, alternative origin points are pos-
sible. For example when searching for symmetry oper-
ations about a given atom, the origin point should be
the position of that specific atom (or some other specific
point of choice). SOFT is agnostic to the choice of origin,
which means it will find symmetry operations about the
given point. This also means the origin has to be chosen
from the outside (by the user, or another application).

After the origin point has been selected and the struc-
ture shifted accordingly, the atomic structure enters the
main search loop of the SOFI algorithm. The key idea
of SOFT is to parse the space of orthonormal transfor-
mations, at each step construct a trial transformation,
evaluate Eq. with the trial transformation, and keep
track of all favourable solutions. Thus, the algorithm
needs two main components, as follows.

The first component is a function which will evalu-
ate Eq. (3)). The idea employed in SOFI is to trans-
form Eq. (3) into a distance d(PaA,0A), which should
be equal to zero when P4 and @ correspond to a solution
of Eq. , and greater than zero otherwise. In order to
compute the distance d(P4A, 0A), we employ the Haus-
dorff distance function™ 517 with the generic form:

dp(A,B) = I;leaz(gélgd(a,b) (5)

where A and B are structures with atomic vectors a € A,
b € B, and d(a,b) is a Cartesian distance. The Haus-
dorff distance is invariant to permutations, and variant
to other rigid transformations of either structure (rota-
tion, reflection, translation). The evaluation of Eq. is

thus done by computing Eq. @
d(P4A,0A) = dp(A,0A) (6)

If 8 is a solution of Eq. , then dy(A,04) = 0. In
order to compute dy in SOFI, we use the CShDA algo-
rithm, introduced in Ref?¥. CShDA imposes a one-to-
one assignment constraint on the atoms, and returns the
permutation P4 and distance dg.

The second component of the algorithm is a way of
parsing the space of orthonormal transformations (3 x 3
orthonormal matrices 8). This parsing should be com-
putationally efficient, but still broad enough to identify
all possible solutions of Eq. . In SOFI, we define the
parsing of transformation space in a similar way as in
IRA™ in which the orthonormal transformations (bases)
are constructed directly from atomic vectors present in
the structure. It follows from Eq. , that for each atom
i € A with the atomic position a;, there exists a unique
atom j € A with the atomic position a;, such that:

a; = 0aj. (7)

The Eq. can be seen as operation of change of basis,
from the basis 3 defined by a;, to basis v defined by a;,
written:

Ba; = vaj, (8)

from which we see that

0=5"y. (9)

Therefore, the operation 0 is completely defined by two
orthonormal bases, namely 3 and ~, which are defined
by atomic positions a; and aj, respectively.

However, an orthonormal basis set in 3D cannot be
uniquely defined from a single 3D vector. This problem
is resolved by adding another atomic vector a; to the
definition of the basis, as follows. The first basis vector
é1 is the normalised atomic vector a;, the second basis
vector é; is the component of the atomic vector a;s or-
thonormal to é;, and the third basis vector is a cross
product é3 = é; X és. In this way, the basis 3 is defined
by positions of atoms ¢ and ', and the basis v by posi-
tions of atoms j and j'. Due to this, SOFT is restricted to
structures containing at least 3 non-collinear atoms. The
same procedure for constructing an orthonormal basis is
used in TRAL4,

According to the preceding considerations, in order to
identify any symmetry operation 8, we need to find the
quadruplet of atoms {i,4’,j, 7'}, which construct 8 by
Eq. @, such that Eq. is satisfied. In order to find
all possible solutions of Eq. , we need in turn to list
all unique matrices 8 that can be constructed by such
quadruplets of atoms, while also satisfying dp(A4,0A4) =
0 by Eq. . The most naive algorithm to find all sym-
metry operations @ is then to brute-force search over all
combinations of quadruplets of atoms in A, which give
dg = 0. Such algorithm is constructed by four nested



DO loops over all atoms, meaning an O(N*) complex-
ity, where N is the number of atoms in the structure.
We can however quickly observe that such approach con-
tains a huge degree of redundancy, which can be greatly
reduced, or even avoided, by applying the following con-
siderations.

A. Reduce complexity I: fix one basis

The Eq. ([7) holds true for a given 6, for all atoms i
simultaneously. Therefore, instead of looping over all 1,
7/, j, and 7/, we can simply select any two different atoms
7 and 7/, and loop over only 7 and j'. The atoms ¢ and
¢’ construct the basis 3, which is kept fixed throughout
the search, while the basis v constructed by atoms j and
7’ keeps changing, effectively constructing different trial
0 operations. The argument also holds for all possible
operations 0, since each true symmetry operation 6 is
associated to a single permutation P4. Thus the com-
plexity of the search algorithm is reduced to O(N?).

B. Reduce complexity Il: preserve distances and atomic
types

A PG symmetry operation 6 is a unitary transforma-
tion, meaning it preserves distances. Thus, an atom af-
ter the transformation cannot have a position which is
at a different distance from the origin than it was before
the transformation. Moreover, upon transformation by
0, the position of atom ¢ is effectively replaced by the
atom j, which must have the same properties as atom 7.
Hence atom j should possess the same atomic type, and
be positioned at the same distance from the origin, as
atom 7. This can be translated into a simple constraint
for the choice of atom j — and also j' — namely the norms
of atomic vectors (distances from the origin) must be
equal, ||a;|| = ||a || and ||ai|| = ||a;||; and the atomic
types of the pairs {i,j} and {i’, '} must be identical (see
lines 4,5 and 7,8 of Alg. . Thus the complexity of the
search algorithm is further reduced, to O(N;N;/), where
N; and N; are the number of atoms within the same
radial distance and atomic type as atom 4, and atom 7,
respectively.

C. Reduce complexity IlI: pick atoms close to origin

The numbers N; and N;s are further reduced by choos-
ing ¢ and 7" which are as close as possible to the origin
(avoiding the atoms at the origin, for numerical reasons),
and are of the atomic type which has the least number
of equivalent atoms in that radial shell. For close-packed
structures (clusters), the worst-case scenario is a struc-
ture of a single atomic type, where N; and N; are 12
(hexagonal close-packed single-crystal structure), which

means 144 possible constructions of 8 by the SOFI algo-
rithm. For some types of structures however, these num-
bers can be a lot higher, the extreme case being fullerene-
type structures where all the N atoms are at the same
distance from the origin, N; = Ny = N. For those struc-
tures, the use of SOFI as described and implemented in
the present paper is not efficient.

D. A word about (roto-)reflections

Notice that when the bases 8 and -y are generated with
the procedure defined earlier, the matrix 6 resulting from
Eq. @ is always such that its determinant is positive,
det(@) = 1. This means our search algorithm always
produces trial transformations which correspond strictly
to rotations. In order to mitigate this behaviour, we sys-
tematically flip each of the three vectors for each basis
~ that is generated (see line 11 of Alg. . As such, the
resulting trial transformations include proper rotations,
reflections, and roto-reflections. This slightly raises the
complexity of the algorithm by a factor of 4 (one for the
original 4, and additional three for each flipped axis).

E. Inexact symmetries

A structure can exhibit inexact symmetries due to dis-
order or inaccuracies in atomic positions, which can be
purely numerical, or due to physical reasons. In any
case, this disorder can cause some symmetry elements
to become inexact, i.e. the distance dp(A4,0A) does
not reach zero, but only a local minimum. For this
reason we introduce the threshold sym_thr into SOFI,
which modifies the condition for a transformation 6 to be
recognised as symmetry operation of a structure A into
dy(A,0A) < sym_thr, which is interpreted as the maxi-
mal deviation (in units of distance) between an atom of
the non-transformed structure, and its associated atom of
the transformed structure, must be below the threshold.
The value of sym_thr is an input parameter to SOFI.
For the same reason of possible disorder in the atomic
structure, the transformations @ which are constructed
from atomic vectors by Eq. @D, can potentially become
inexact (in the sense of non-zero dg). In order to ob-
tain as precise transformation matrices @ as possible, we
introduce the concept of matrix refinement, see Sec. [[T]]
and Alg. [3]

It can still happen that SOFT’s parsing procedure will
not identify all the symmetry operations of a structure
due to such atomic disorder. In that case, arguments
of fundamental group theory can be used to generate the
missing symmetry operations. The most important argu-
ment is the property of group closure, which states that
if §; € G and 0; € G then also the product 6; x8; € G,
where G is the point group. Therefore, after the main
parsing procedure of SOFI is performed, the list of found
symmetry operations can be looped through itself, and



all possible products of the operations generated, then
tested for the symmetry condition on the structure, and
finally included in the set accordingly. Thus if any sym-
metry operation has been missed by the main search al-
gorithm for any reason, it will be found and added by
this (optional) procedure.

The value given to the threshold sym_thr is directly
linked to the level of disorder in atomic positions on the
structure. Its extremal value can ultimately be related to
the distance between nearest atoms in the structure, in
the sense that if the value sym_thr is close to, or larger
than that, the algorithm will accept operations that effec-
tively exchange the positions of atoms, as valid symmetry
operations. In order to avoid that, the rule of thumb is
that sym_thr can sensibly be set to any values up to
about half the distance between nearest atoms, anything
beyond that should be carefully tested, and will most
probably produce results that will be hard to interpret.

I1l.  IMPLEMENTATION

The main loop of the SOFI search procedure is schema-
tised in Alg. which follows the considerations from
Sec. [l Each iteration of the main loop consists of con-
structing a new orthonormal basis v, and with it a new
trial operation @’. Each trial @' is passed to the rou-
tine try_sofi (schematised in Alg. . This routine first
determines if the matrix is already a known symmetry
operation, and if not, computes the first dz (A, 8 A) via
the CShDA algorithm. If the first dy is small enough,
the trial @’ is considered as potential symmetry opera-
tion, and passed to the refine routine (schematised in
Alg. . The refine routine returns a refined trial 6’
and the associated dy(A4,0"A). If this distance dy is
below the threshold sym_thr, the trial 8’ is stored as a
new symmetry operation of A. At the end of the main
loop, the list of symmetry operations 6 of structure A is
known.

A trial matrix transformation 8’, whose action on a
structure A is sufficiently close to some true symmetry
operation 0, can be identified, and refined to correspond
to the true symmetry 6, see Alg.[3l The matrix 8’ is said
to be sufficiently close to 8, when the distance dg (A, 8’ A)
is below a given parameter value, but not zero (this value
in SOFI corresponds to 5% sym_thr, see line 4 of Alg. .
In this case, the permutation of atoms P4 that is re-
turned when computing dg (4,0 A) with CShDA, is not
exact, but can be said to be partially correct, meaning
that there are at least some atoms for which the as-
signments are correct. This partially correct assignment
can be applied to the structure A, and used as input to
the well-known SVD-based algorithm described in Ref 1,
which returns an optimal rotation given a fixed permu-
tation of atoms. The small rotation v which is found by
SVD is added to the original transformation, 8" = v,
and applied to the structure, 8”A. At this point, the
distance dg (A, 0" A) and the corresponding assignments

Algorithm 1: The main search loop of SOFT,
including the considerations from Sec.
The called routine try_sofi is schematised in
Alg.

Input: structure A, threshold sym_thr.
Output: List of symmetry operations 6.

1 Select ¢ and i’ close to origin; ' Sec
2 3 + OrthonormalBasis( i, i'); 11 Sec

3 for j €1,N do

4 if ( abs(|ai| — |aj|) > sym_thr )cycle; !'!  Sec
5 | if(typ(i) # typ(j) Jeycle;
6 for 7/ € 1, N do
7 if (abs(|ai’| — |a;s|) > sym_thr )cycle;
8 if (typ(i') # typ(j’) )eycle;
9 ~ < OrthonormalBasis( j, 5’ );
10 for m € 0,3 do
11 flip axis m of ~; 11 Sec
12 0’ = B37~; call try_sofi(A, 0, sym_thr);
13 end
14 end
15 end

Algorithm 2: The schema of routine try_sofi.
The called routine refine is schematised in
Alg.

Input: structure A, 3x3 matrix €', threshold
sym_thr.
Output: Updated list of symmetry operations 6.

Compare @’ to current list of all 9;

if( @' € list )return;

Compute d = di (A, 0’ A) via CShDA algorithm;
if( d > 5.0 * sym_thr )return;

call refine(A, 0, du);

if( dg < sym_thr )add 0’ to list;

S UL W N

P are recomputed. If PJ contains permutations, the
cycle of SVD-CShDA is repeated. Once the new assign-
ment does not contain any further permutation, the pro-
cedure is stopped, the refined matrix is 8" = v0’, and if
di(A,0"A) < sym_thr, then the refined matrix 8" is a
true symmetry operation 6. The process is schematised
in Algorithm

Algorithm 3: The schema of routine refine.

Input: structure A, trial matrix 6'.
Output: refined matrix ', distance dg.
0 — 9/;
Pa,dy < CShDA(A, 0" A);
for n € 1,max_iter do

v < SV Drotation(A, 8" A);

0" «— 10",

Pa,dy < CShDA(A, 0" A);

if (no permutation in P4): exit loop;
end
return 0’ < 0", dy
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The self-sufficient iteration scheme of Algorithm [3| is
similar to the algorithm Iterative Closest Point (ICP)+?,
which is very well known in the computer vision commu-
nity. ICP has some known pitfalls, and several proposed
solutions to them??. The most notable being getting
stuck in local minima, or oscillating between two equiva-
lent solutions. It should be stated that these pitfalls can
in principle occur in our matrix refinement approach as
well, however, they occur in situations when d (A, 8'A)
is far from zero, and above any meaningful threshold,
thus the trial transformation @’ in such situations is far
from a suitable candidate for our purposes, and it is not
of concern. Moreover, the number of iterations in Algo-
rithm [3] has a hard limit at max_iter=3.

In order to determine the PG from a list of symmetry
operations in the form of 3 x 3 matrices, as returned by
SOFI, we have implemented a decision process based on a
flowchart available in physical chemistry textbooks®. The
decision tree is based on the identification and classifica-
tion of specific symmetry elements. For our purpose, the
simplest way of carrying it out is to employ the Schoen-
flies notation for the symmetry elements, in the form of
Op n"p, where Op is the name of the operation (C for
rotation, S for rotoreflection, I for inversion, and F for
identity), n is the order of rotation, and p the multiple
of rotation, for example S 12”5 corresponds to a rotore-
flection with an angle of 1—52271'. The analysis of a 3 x 3
matrix, and assignment of its Schoenflies label is done as
described in the Appendix [A] Once the list of symmetry
operations is converted to the Schoenflies notation, and
grouped together by the axis they act on, the decision
tree to determine the PG is applied.

The SOFTI software library is organized as a series of
independent routines. For performing a default (full)
search for PG of a structure, there is a wrapper rou-
tine which includes calls to all the needed routines. This
includes shifting the structure to its geometric center be-
fore entering SOFI, and using the closure property of
the groups to fully identify all symmetry operations (see
Sec. . A workflow for more specialized tasks can be
constructed as-desired from the routines included in the
library.

The source code repository also includes an API to the
main SOFI routines, which is bound to the C-namespace
via the iso_c_binding intrinsic Fortran module. The
APIT is compiled into a dynamic library (file .so), and
thus the interface routines can easily be linked and called
from either Fortran or C, or imported into Python. Ex-
ample programs for each of these languages are included
in the repository. An appropriate Python module is also
proposed, which acts as an interface to the C-bound rou-
tines in the dynamic library, through the ctypes Python
module.

IV. COMPARISON TO OTHER ALGORITHMS

The SOFI algorithm has been compared to the SYVA?,
SymMol®, and libmsym!Y software. The full details and
results of the tests are available in the Supplementary
Materials, and the associated Zenodo repository<! which
contains all the structures, software, and scripts used in
the test, and all results in plain text format. The goal of
this comparison is to showcase the behaviour of SOFT in
comparison to other established software.

All of the atomic structures included in our comparison
test were obtained from the Cambridge Cluster Database
(CCD)?2. They include atomic cluster structures, where
we have excluded any structures with number of atoms
less than 3. The total number of structures included in
the test is thus 3858, with the number of atoms varying
between 3 and 380. There is only one set of structures
with more than one atomic type, which has two atomic
types.

The comparison tests were carried out by computing
the PG of each input structure, at different values of the
symmetry threshold. Changing the value of this thresh-
old can result in the respective algorithm detecting a
different number of possible symmetry operations, and
hence a different assignment of the PG. The SYVA and
SymMol algorithms have a single adjustable parameter
for the tolerance, which, to our understanding, is more
or less equivalent to the symmetry threshold sym_thr
used in SOFI. That is, it specifies the maximal allowed
displacement of any atom of the symmetry-transformed
structure, with respect to the original structure. There-
fore, it is possible to directly compare the results of
SYVA, SymMol, and SOFI algorithms at the same value
of tolerance. On the other hand, the libmsym algorithm
does not have a single-valued parameter for the toler-
ance, but rather a set of parameters which act upon
different segments of the algorithm, and it is therefore
not straight-forward to compare the results. Any com-
putation where a respective algorithm outputs an explicit
message of error or failure, or the software crashes with
no output, is recorded as a failure.

The values for the tolerance used in SYVA, SymMol,
and SOFI were tol = 0.001 and tol = 0.05, while for
libmsym we used three sets of parameters which are also
used in the Avogadro software®), where they are labelled
as "default", "medium", and "loose".

To the best of our knowledge in the CCD database, the
source/algorithm which was used for obtaining the listed
PGs is not clearly specified. This is an issue since the
claimed PG cannot be actually tested or revised. In other
words, the PG assignment by CCD cannot be assumed
to have a benchmarking value.

The Fig. [I] gives a correlation plot of the PGs as as-
signed by the different algorithms included in the test,
excluding CCD. This plot has been made by combin-
ing the results of each algorithm in the test, using the
value of tolerance for which that algorithm produced the
least failures. These are explicitly SYVA(tol = 0.001),



SymMol(tol = 0.05), libmsym( tol = "default’), and
SOFI(tol = 0.05). A point on the diagonal of the plot
represents PG assignments of SOFI equal to any of the
other algorithms, while an off-diagonal point represents
different assignment of PGs, for the same structure. The
distance of a point from the diagonal could be seen as
proportional to the extent of the difference in the assign-
ment, in terms of number of symmetry operations of a
group. Similar plots of this type are available in the Sup-
plementary Materials, resolved per each algorithm and
tolerance value included in the test.

We show in the Supplementary Materials, that SOFI
is fully capable of computing the PG symmetry in atomic
clusters. Contrary to other algorithms in the test, there
are zero cases of failure in SOFI, among all the structures
and tolerance values included in the test. In all cases
of disagreement between SOFI and another algorithm,
SOFI is capable of finding a PG of the same order, or
higher, when computed with an appropriate tolerance
value.

The small differences in SYVA, SymMol, and SOFI
most probably arise due to the different ways in which
algorithms find the symmetry operations, or their axes.
A small difference in the axis on which a symmetry el-
ement acts, can lead to a small difference in the atomic
positions of the symmetry-transformed structure, which
leads to a different value of distance to the original struc-
ture. When such small discrepancies lead to distance val-
ues that are comparable to the value of symmetry thresh-
old used, they can be sufficient to cause an algorithm to
detect PGs of a different (lower) order. These small vari-
ations can be observed in our tests, where in some cases
SOFT detects less symmetry operations than SYVA and
SymMol, however upon slight increase in the threshold,
the higher-order PGs are always retrieved.

A more in-depth analysis of all the results would re-
quire a detailed inspection of the participating algo-
rithms, and a case-to-case analysis of each result, which
is well beyond the scope of the present article. Besides,
our tests did not investigate the impact of the symmetry
threshold in a systematic way, which makes drawing any
general conclusions from this comparison test nontrivial.

The Dzugutov-mod clusters dataset was used to give
some indicative timing of the algorithms. It contains 248
structures with number of atoms from 3 to 250, all of the
same atomic type. The structures where an algorithm
was not able to determine a PG were excluded from this
measurement, since they take a disproportionate amount
of time. The SYVA algorithm took 155.8 s to determine
248 PGs, SymMol took 2.1 s to determine 245 PGs, libm-
sym took 0.8 s to determine 245 PGs, and SOFI took 1.2 s
for 248 PGs. All the timing measurements were done on
single Intel Core i7-10700K processor.

it 1 3200
™k 1 3000
Déh 2800
Dad|- 1 2600
I 2400
cov| 1 2200
sior 1 2000
cahl 1 1800
p2d | ] 1600
cif { 1400
D3l 1 1200
Gy 1000
sl 1 s00

Car 600

cal 1 400

Csr 1 200

other algorithms: SYVA(0.001), SymMol(0.05), libmsym(default)

FIG. 1. Compact summary of the comparison test results:
The horizontal axis represents PGs as assigned by SOFI, and
the vertical axis PGs assigned by any other algorithms in the
test (SYVA, SymMol, libmsym). Labels of PGs are sorted
by the cardinality of the groups. The points below the diag-
onal represent cases where SOFI assigned a PG with higher
order, and values above the diagonal represent cases where
SOFI assigned a PG with lower order. The color of each
point represents the number of structures where that partic-
ular combination of PG assignment happened.

V. DISCUSSION

Due to the SVD-based "matrix refinement" procedure
introduced in SOFT (Sec. Alg. 7 the axis of a sym-
metry element is ultimately set such that the root-mean-
square distance between the original, and the symmetry-
transformed structure dy,,sq(A, @A) is minimized. How-
ever it should be noted that, in general, the value of
which minimizes a distance function D, in the sense of

Eq. ,
argmin { D(6A, A)} (10)
0

can be slightly different for different distance functions
D, such as the root-mean-square d,,,sq, and Hausdorff
distance dg, the latter of which is used to evaluate the
operations 6 in SOFI by Eq. @ This is a small incon-
sistency in the SOFI algorithm, and it means the value
of Eq. (@ can actually increase slightly after the matrix
refinement procedure. We have found in our tests that
this is the reason for SOFT to set the axis of some symme-
try operation slightly different than the other algorithms,
and that leads to rare cases when SOFI needs a slightly
higher value of symmetry threshold, to obtain the same
PG as SYVA or SymMol. In the set of structures used in
our comparison test, the usefulness of the matrix refine-



ment procedure might not be apparent, however when
SOFT is used on structures with more disorder in the
atomic positions, the refinement procedure is key to the
recognition of proper symmetry operations.

The slowest part of the SOFI algorithm is the evalua-
tion of the distance dy (A, 8’ A) from Eq. , calculated
by the CShDA algorithm, which is done for each trial
@’. It would make sense to spend some computational
effort in trying to lower as much as possible the num-
ber of times CShDA is computed. This can be done by
recognising when a trial @’ is very similar to some already
known symmetry operation @, meaning the trial 8’ can
be skipped, and thus avoid computing CShDA. In order
to evaluate the similarity between two orthonormal ma-
trices, we use a simple distance function d(6°, Bb), which
is a sum of the distances between the matrix elements:

d(e°, 6% = (11)

which can be seen as a measure of the order of rota-
tion needed to transform 6% into 8°. By default, SOFI
considers two orthonormal matrices, namely 8’ and 6,
as equal when the order of rotation needed to transform
one into the other is more than 200, that is an operation
C200 in the Schoenflies notation, or rotation by angle
0.005 - 27r. This sets the maximal limit to the resolving
power of SOFI, meaning that any symmetry operation of
order higher than 200 can not be recognised. This default
behaviour can be changed by tuning of some internal pa-
rameters, and recompiling the code. The procedure to
do that is detailed in the online documentation, avail-
able through the front page of the GitHub repository.

With this modification to SOFI, a relatively big speed-
up is achieved for structures with a large number of atoms
close to the origin (number N; in Sec. , where the
redundancy of the search space of matrices 0 is large.
The very extreme example of such structure being the
perfect fullerene-type structures, where all atoms are at
the same distance.

The search space of highly symmetric tetrahedral, oc-
tahedral, and icosahedral PGs in particular — T, O, and I
variants — can be largely redundant. In SOFI, this redun-
dancy can be reduced by an early-termination condition,
which is triggered when both of the following criteria are
met: i) either o or I operations are found, and i) there
are two or more unique C,, axes with n > 3. The two
criteria are sufficient to terminate the search procedure,
and directly identify the corresponding PG by the stan-
dard procedure. In principle, this condition can be am-
biguous, since a group can be a subgroup of another (for
instance, all T variants are subgroups of Oh). However
the ambiguity is lifted by performing the combinations of
symmetry elements identified at the current step of the
algorithm, which are at that point extremely unlikely to
be cyclic, and will thus generate the missing operations.
The overhead of computing the early-termination condi-
tion is largely negligible.

The redundancy of the search space however cannot be
reduced by the mentioned arguments when the number
of symmetry operations is low, as for instance in C'1, Cs,
and C'i PGs. The absolute worst-case performance for
the SOFT algorithm as presented in this article is thus a
structure with many atoms IV, all of a single atomic type,
where relatively many of them are close to the origin (IV;

in Sec. [[IC]), and a low-order PG.

VI. EXEMPLARY USES
A. Generating PG by combination of group elements

In SOFI, the assignment of PG name is done by a sep-
arate routine, which acts only on the list of operations
0. Thus, we can design a small program which reads a
number of input operations, generates all possible com-
binations 8’ = 6 x 6’ in a self-consistent manner, and
assigns the PG name to the final list of operations. In
the present example, we use this program to confirm that
the D2h and D3d groups are indeed among the subgroups
of D6h. In group theory a high-symmetry PG may lose
certain elements to give rise to a new PG, which is a sub-
group of the former. Such descent of symmetry can be
useful in certain applications. The small program of this
example is included in the examples directory of the git
repository: examples/SOFI/ex_D6h_subgroup.

The upper part of Table [[] lists the symmetry opera-
tions @ of some atomic structure with the D6h PG (the
precise structure is not important for this example). If
we take only the four operations of labels 5 and 7, and
generate all possible unique combinations 8’ = 0" x 67,
we obtain the list of operations in the middle part of Ta-
ble[l] It is straightforward to verify that the obtained list
of operations corresponds to D2h PG, and that all the re-
sulting operations are in fact part of D6h, and therefore
D2h is a subgroup of D6h.

Similarly, by generating all possible combinations of
the four operations labelled 6 and 7 on the upper part
of Table [l we obtain the list shown in the lower part
of Table [ which constitutes the D3d PG, and is a sub-
group of D6h. It can be verified that if we take all unique
operations from the middle and lower parts of Tables [}
which is 16 operations, and input them to the combina-
tions program, we obtain back the list of 24 operations
of D6h from the upper section of Table [}

B. Obtaining symmetry-equivalent configurations

The power of knowing the set of local symmetries 0 is
demonstrated on the example system of heptamer island
on Pt(111) surface, taken from the OptBench database®,
shown on Fig. 2|

A particular, known displacement of the atoms from
the initial structure is shown on Fig. [3]in six symmetry-
equivalent variants in each panel, with the displacement



Label Operations 6 Axis
0 E, T
1 |o, Ca, C3, Cs, S3, Se 0.989 -0.094 -0.109
2 o, Cy -0.052 -0.939 0.339
sl 3 o, Cy -0.134 -0.330 -0.934
Al 4 o, Cy -0.022 0.648 -0.761
5 o, Cy -0.112 -0.978 -0.173
6 o, Cy -0.142 -0.756 -0.639
7 o, Cy 0.090 -0.183 0.979
0 E, T
=1 o, Ca -0.112 -0.978 -0.173
al 2 o, Cy 0.090 -0.183 0.979
3 o, Cy 0.989 -0.094 -0.109
0 E, I
< 1 Cs3, C3, S, Se 0.989 -0.094 -0.109
2 2 o, Cy 0.090 -0.183 0.979
3 o, Cy -0.142 -0.756 -0.639
4 o, Cy -0.052 -0.939 0.339

TABLE I. Upper part: list of operations @ of some structure
with the D6h PG, grouped together by the axis they act on.
The transposes of applicable operations (Cs, Cs, S3, Sg) on
axis 1 are omitted for clarity.

Middle part: the resulting operations of all possible combina-
tions of four operations on axes 5 and 7 from the upper part.
The PG with these operations is D2h, and all the operations
are also included in D6h.

Lower part: the resulting operations of all possible combina-
tions of four operations on axes 6 and 7 from the upper part.
The PG with these operations is D3d, and all the elements
are also included in D6h.
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FIG. 2. Initial state configuration of the heptamer island on
Pt(111) surface. Left: side view. Right: top view of the sur-
face layer, with bonds drawn between the atoms of the island.
Marked in green are the atoms of the local configuration that
is used as input for SOFIL.

vectors marked in cyan, each labelled A;, for j € [1,6].
The displacement of the atoms by specifically these vec-
tors actually corresponds to equivalent configurations at
the saddle point of the potential energy surface (PES)
of the system, the details of which are not important for
the purpose of this example. By knowing only one of
these displacements, say A; shown on the top left panel
of Fig. 3] the other five can be generated by only us-
ing the information of local symmetry of the heptamer

island, which can be computed by SOFI.

FIG. 3. First panel (top left) shows A; in cyan, which is on
other panels transformed by the set {6, P;}, and represents
saddle points of the PES equivalent by local symmetry. The
top row contains the rotations of A; about the axis through
the origin atom (out of plane axis), and the bottom row con-
tains reflections of A1 over three mirror planes.

In the present example, this was done by first selecting
the first-neighbour local configuration around the atom
at the center of the heptamer, shown in green on Fig.
where the set of atomic indices contained in the local
configuration is labelled [s], and the atom at the center
of the heptamer is taken as the origin point. This local
configuration was then input to SOFI as an independent
atomic structure, which returns the set of six symmetry
operation matrices and the corresponding permutations
{0, P;}, in relation to the desired origin. The sym-
metry operations are three rotations about the vertical
axis through the origin atom, and three mirror reflec-
tions. The displacement Aj[s] on the subset of atoms
[s] can then be transformed by applying each matrix 6,
followed by permutation of the vector elements P;, to
obtain the other five displacements A[s],

Aj[S} = PJ( HjAl[s] ) (12)

which correspond to the displacement vectors of Fig. [3]
and bring the system to the symmetry-equivalent saddle
point configurations.

The example shown in this section illustrates a pro-
cedure which exploits the list of symmetry operations,
and applies them on some property of the atomic struc-
ture to obtain the symmetry-equivalent representations
of that property, in this case a displacement. By analogy,
such procedure can be done to any vectorial property of
a structure, for which symmetry-equivalent representa-
tions exist. The symmetrization of an atomic structure
is an example of such procedure (with some modifica-
tions), acting on the atomic positions.



VIl. CONCLUSION

We have developed the SOFI algorithm for finding
PG symmetry operations of non-periodic atomic struc-
tures, based on the IRA shape matching algorithm!.
The working principle of SOFT is to cast the problem
of finding PGs as a shape-matching problem of a single
structure with itself, and find all the degenerate solutions.
The set of these solutions corresponds to the symmetry
operations of the atomic structure.

Contrary to some other algorithms, SOFT is not limited
to the number of atoms that a structure can contain. It
is also agnostic to the choice of the origin point, which
allows the identification of symmetry operations about
any chosen point/atom, not only the geometric center.

We have tested SOFT on a large set of atomic struc-
tures where symmetry identification can be challenging,
such as single-element clusters and close-packed struc-
tures. The former are critical because of the large number
of possible permutations of atomic indices, and the lat-
ter due to the rather homogeneous spatial distribution of
atoms, which prevents simple identification of any prin-
cipal axes. Both these cases are of relevance for numeri-
cal applications, for instance in processing substructures
obtained from other condensed phase (periodic) simula-
tions, whenever a local symmetry assignment is required
for clusters or slabs, and hence where an automatic as-
signment of symmetry is highly desirable. Due to the way
SOFI parses through the space of possible operations, it
can be advantageous in such critical cases.

We have compared the results of our SOFI algorithm
to three other algorithms for PG identification from the
literature, namely SYVA, SymMol, and libmsym, at two
different values of the symmetry threshold. The results
are given in a statistical manner that shows the gen-
eral behaviour of SOFI, as compared to other algorithms.
SOFT was able to successfully identify PGs across all sets,
with a large degree of agreement with other algorithms.
In most cases of disagreement between algorithms, SOFI
has found a higher number of symmetry elements within
the specified symmetry threshold, and thus a higher or-
der point group. In all cases where SOFI found a lower
order PG than another algorithm, we have been able to
retrieve the higher order PG by tuning of the symmetry
thresholds parameter of SOFI.

We also present two examples of how SOFI can be
utilised, other than simple identification of PGs; in the
first example as a tool to generate combinations of sev-
eral matrices until group completeness; and in the second
example as tool to aid automatic generation of struc-
tures, and their properties (in this case a displacement
vector), that transform according to the local PG sym-
metry about a specific atom, i.e. any covariant property.

One of the core ideas of SOFI is to provide a modular,
and interoperable set of computational routines, which
could be used for retrieving the point group symmetry
properties of a structure, as standalone, or within another
application. The inclusion of SOFI into the IRA library
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makes it a convenient, and accessible tool for purposes
related to the precise analysis of atomic structures.

SUPPLEMENTARY MATERIALS

The supplementary material contains all results of the
comparison tests done in this work. The results are re-
ported in tables and images, where the tables report the
result (PG) of each algorithm included in the test for each
structure, and the images serve as an overall comparison
between the algorithms.
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SOFI is released as part of the IRA library,
which is under double licensing, GPL v3 and
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are available at https://github.com/mammasmias/
IterativeRotationsAssignments. Link to the online
documentation is available from the main GitHub page,
which includes some tutorials, and detailed descriptions
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of the source code, the C-bound API, and the python
interface. All data used in the comparison tests is openly
available from the CCD?2. All datasets and scripts used
in the comparison test, and plain-text results are avail-
able from Zenodo?!.

Appendix A: Some properties of PG symmetry matrices

The matrices @ corresponding to PG symmetry opera-
tions are orthonormal (! = 8”), non-symmetric matri-
ces with real elements, and correspond to either pure ro-
tations (symbol C'), pure reflections (symbol o), or com-
binations of both (rotoreflections, symbol S).

The matrices 0 i corresponding to pure rotations (sym-
bol C) have a positive determinant, det(@g) = 1, the
value of trace is Tr(0r) = 1 + 2 cos(«), and their eigen-
values are A\ = 1, and A2 3 = exp (Fic) where a is the
angle of rotation about the axis given by the eigenvec-
tor corresponding to A\;. A pure rotation matrix can be
constructed from knowing the angle and axis of rotation,
for example by the well-known Euler-Rodrigues rotation
formula.

Matrices @p which represent pure reflection (sym-
bol o) are characterised by the negative determinant,
det(0r) = —1, the value of trace Tr(0p) = 1, and their
eigenvalues are A\; = —1, and Az 3 = 1. The normal vec-
tor of the plane of reflection is given by the eigenvector
of O corresponding to A;. A reflection matrix can be
constructed from knowing the normal vector of the plane
of reflection |z) by 8 = E — 2|z) (x|, where F is the
identity matrix, and |.) (.| indicates the outer product.

Matrices @rp corresponding to rotoreflections (sym-
bol S) are characterised by the negative determinant,
det(Orp) = —1, the value of trace Tr(Orr) = —1 +
2cos(e), and their eigenvalues are Ay = —1, and Ao 3 =
exp (+ia), where « is the angle of rotation about the axis
given by the eigenvector of A1, which is at the same time
also the normal vector of the plane of reflection. Matri-
ces corresponding to rotoreflections can be constructed
from combination of pure rotation and pure reflection
matrices, Ogrr = OO, where O and O have the same
vector as the axis of rotation, and the normal of the plane
of reflection.

The angle « in radians is transformed to integers n
and p, such that a/27 = p/n. For instance, the rotation
for 5/12th of a circle (angle 150°), would be n = 12 and
p=>5.

It can be observed that the use of o symbol for pure
reflections over some axis is redundant, since an equiva-
lent notation is a rotoreflection S with angle « = 0. We
thus label pure reflections as "S 0".

The properties listed above are synthesised in the Ta-
ble [

The slight exceptions to the above are the iden-
tity E = diag(1,1,1) and the point-inversion I =
diag(—1,—1,—1), which have the same matrix form re-
gardless of the orientation of the reference frame. Never-
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identity E|inversion I | rotation C' |rotoreflection S
det(0) I 1 I 1
A1,2,3 1,1,1 -1,-1, -1 |1, exp (Fia)| —1, exp (Fic)
Tr(0) 3 -3 1+ 2cos(a) | —1+ 2cos(a)

TABLE II. The axis of rotation (plane of reflection) is given
by the eigenvector corresponding to Ap.

theless, the identity matrix can be seen as rotation about
any axis for an angle a = 0 (operation C' 0), and the
point-inversion can be seen as rotoreflection about any
axis for an angle o = 7 (operation S 2"1).

Due to the numerical procedure of matrix diagonaliza-
tion, where any =+ direction is an equivalent solution for
the eigenvectors (thus the axis), the relative orientation
of the operation (sign of the angle o) cannot be trusted.
For this reason, we follow the convention for orienting
the axis such that its components are: z > 0, if z = 0
then > 0, and if x = 0 then y > 0. The sign of « is
then deduced with respect to this axis.
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1 Algorithms and datasets used in the comparison test

All the structures, software source codes, scripts, and plain-text format of all results from the test can be downloaded
from Zenodo [1].

The SOFT algorithm presented in the main article has been compared to the SYVA [2], SymMol [3], and
libmsym [4] software. SYVA has been downloaded from . SymMol software has been extracted from IQmol3
respository, commit 32cbf13 at 2, and libmsym v0.2.3 from 3.

In order to make the tests run smoother, we had to make some small modifications to some of the source code,
mostly regarding their output. The SYVA code was used completely as-is, it is limited to max 250 atoms, and we
were not able to modify that limit. The SymMol code is by default limited to maximum 100 atoms, but we were
able to simply modify this to our needs. Its source was also modified in one instance of integer initialisation, which
was causing a crash due to segmentation fault. The output of SymMol uses the label "C3i", and "T23" for the
groups "S6" and "T" respectively. The former is a possible alternative nomenclature, while we are not sure of the
latter, it might simply be a typo in the code. We change all instances of these labels to "S6", and "T", after SymMol
outputs them. The libmsym software has been modified as suggested in the GitHub issue #17 * to properly output
the group C1, instead of an error message, when that is the case. All modifications to the source codes done for
the purpose of this test are available as diff patches in the Zenodo reference [1].

The data sets containing the atomic structures used for testing the code are taken from the Cambridge Cluster
Database (CCD) website [5], more specifically the sets where PG information is available. The ones used in our
test are listed below, referred to by their name as it appears on the CCD website:

o Lennard-Jones clusters N=3-150 [6],

o Quantum Lennard-Jones clusters [7],

o Sutton-Chen clusters 10-8 , 9-6 , and 12-6 [8],
o Glue clusters Al, [9] , and Pb [10],

o Gupta clusters (Zn, Cd, Pb, Na) [11, 12, 13],
o Murrel-Mottram clusters (Na) [12],

« Finnis-Sinclair clusters Mo and Fe [14],

o C60 clusters [15],

o C60-Pacheco clusters [16],

o Morse clusters [17, 18, 19],

Ihttps://data.mendeley.com/datasets/xd4g8hyjf2/1

?https://github.com/nut junkie/IQmol3/blob/09e9f6b832e8a7cbbbde1e787a93a03993023713/src/Fortran/symmol . £90
Shttps://github.com/mcodev3l/libmsym/releases/tag/v0.2.3

4https://github.com/mcodev31/libmsym/issues/17
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https://github.com/mcodev31/libmsym/issues/17

o Dzugutov [20], and Dzugutov-mod clusters [21],
o (NaCl)yCL~ for Coulomb/Born-Meyer and Welch potentials [22],
o binary Lennard-Jones clusters [23].

The format of the files containing atomic structures was changed into the regular xyz format, and all atomic
types have been assigned to character (string) symbol values. In cases when the atomic type is not obvious (i.e. in
the binary LJ, or morse dataset), H and/or He were used as surrogate symbols.

The total dataset of atomic structures thus contains 3858 structures, with number of atoms ranging from 3 to
380. The only set of structures containing more than one atomic type is the bin_ LJ set, which contains two atomic

types.

2 Methodology

2.1 The tolerance values

The algorithms SYVA [2], SymMol [3], and SOFT have a more or less equivalent definition of the tolerance parameter
(symmetry threshold in SOFT), which is that the maximal displacement of any atom of the symmetry-transformed
structure, with respect to the original structure, should be below the tolerance. Due to the equivalent definition
and meaning of the tolerance value, the results of these three algorithms can be directly compared at the same
value of tolerance.

We have performed the tests with the tolerance at two values, (i) with t01=0.001, which is the default value for
the tolerance in the SYVA code, and (ii) at the value to1=0.05. These values were applied to the SYVA, SymMol,
and SOFT algorithms. The software libmsym [4] does not have a single value for the tolerance parameter, but
instead several values related to different aspects of the respective algorithm. For the present test, we took three
different sets of values for the tolerance in libmsym, which are also used in the avogadro software [24], in which
they are labelled as "tight" or "default", "medium’, and "loose" (see link °).

2.2 Reported values

For each input structure we compute the PG with a given tolerance, using each algorithm. The symbol "-" in any
entry indicates a failure of the software to find any PG, where the error or failure was either reported by the code,
the code has crashed with no output, or in the case of SymMol the computation has timed out.

The leading hypothesis for differences in the results of the compared algorithms is that the use of principal axes
of inertia can be ambiguous when its eigenvalues are very similar. For this reason, we explicitly compute the matrix
of inertia for each structure, and diagonalize it to obtain the principal axes. We then perform the scalar product
between each of the principal axes of inertia, and each of the principal axes of symmetry as found by SOFI, and
store the highest value of the dot product among all the possible combinations. The absolute value 1.0 of this
dot product indicates that any one of the principal axes of inertia is indeed along any one of the principal axes of
symmetry, while a value significantly lower than 1.0 indicates that none of the principal axes of inertia are aligned
with any of the principal axes of symmetry. The value is reported in the tables under the column "dot product".
For the C1 point groups, the reported value is irrelevant since the C1 group has no principal axis of symmetry.

The columns labelled N, report the number of symmetry operations associated to the respective PG.

3 Results

For a more compact representation, the results are plotted in form of 2D histograms (i.e. Fig. S1), where each of the
axes represents the result for a given atomic structure by a given algorithm, at a given tolerance value. All cases of
failure are omitted from the 2D histograms. The values inside the plot are positioned such that their (z,y) position
encodes the PGs resulting from each of the two algorithms, and their numerical value represents the number of input
structures where such combination of PGs occurred. The values on the diagonal of the plot represent cases when
the two compared algorithms returned the same result for the same structure. The off-diagonal values represent
cases where the two algorithms have returned a different result.

The point groups are ordered on the axes by their order/cardinality (number of elements). All values appearing
on the upper side of the diagonal indicate that the resulting PG by algorithm reported on the y-axis has a higher
order than the same result with the algorithm on the z-axis, and the opposite for values below the diagonal.

Shttps://github.com/OpenChemistry/avogadrolibs/blob/master/avogadro/qtplugins/symmetry/symmetrywidget . cpp
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In the big majority of structures, the algorithms agree among each other in the resulting PG, there are however
some cases of different results. In the following sections we analyze the cases of differences, mainly from the point
of view of SOFI. That is, we are not interested in analysing and resolving each particular problematic case of every
algorithm, but rather only those where there is a difference with respect to SOFI. In cases where SOFI finds a
lower-order PG, we find the value of tolerance needed by SOFI to obtain the same PG. In the opposite case, we do
not perform any further computation. Due to this, the comparison tests performed here cannot be viewed as fair
benchmarking of algorithms, but merely as a way to expose the performance of SOFI, by means of comparison to
other established algorithms.

The Sections 3.1, 3.2, and 3.3 contain the comparisons to SYVA, SymMol, and libmsysm, respectively. The
Section 5 lists the results of all algorithms and structures used in the test. The summary of reported failures is
provided in the Tab. S8.

3.1 Comparison with SYVA

The SY VA software is by implementation limited to max 250 atoms, we thus ignore all structures with more than

250 atoms, they are not included in the following analysis.
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Figure S1: Comparison of SYVA and SOFT at (left) tol = 0.001, and (right) tol = 0.05.

3.1.1 Value tol = 0.001

200

The case with tol = 0.001 is shown on Fig. S1(left). All the resulting PGs agree with the result of SYVA(tol = 0.001),
except the five cases listed in Tab. S1, which we analyzed further:

set ‘ struc name ‘ SYVA N, ‘ SOFI Ny ‘ dot product needed tol
glue_ Pb 54 - 0 S10 10 1.00000

gupta/Co 174 Cs 2 C1 1 1.00000 0.00131

gupta/Co 183 - 0 C2 2 1.00000

gupta/Co 190 D5 10 D5h 20 1.00000

QLJ T5A Cs 2 C1 1 0.96203 0.0014

Table S1: Cases of different results between SYVA and SOFT at tol = 0.001. There are two cases of failure by
SYVA. In cases where SYVA has found a PG with a higher order, the column labelled "needed tol" indicates the
value of tol such that SOFI(tol) retrieves the same PG as SYVA.

o structure glue_ Pb:54, SYVA reports "unable to determine PG', however the symmetry operations that it
reports correspond to point group S10. SOFI reports group S10.



o structure Gupta/Co:174, SYVA reports group Cs, while SOFI reports group C1. The SO symmetry operation
that is missed by SOFI(tol = 0.001) is found with SOFI(tol = 0.00131).

o structure Gupta/Co:183, SYVA reports 3 symmetry operations, but reports a failure to find PG. SOFI(tol =
0.001) reports 2 symmetry operations and the group C2. The extra symmetry operation found by SYVA (tol =
0.001) is found by SOFI(tol = 0.0012), which finds an additional symmetry for the group C2v.

o structure Gupta/Co:190, SYVA find D5, SOFI finds D5d-, and D5h after combinations, with maximal distor-
tion value 0.0012.

o structure QLJ:71A, SYVA finds Cs, SOFI finds C1. The SO symmetry missed by SOFI(tol = 0.001) is retrieved
with SOFI(tol = 0.0014).

Upon some analysis of the SYVA source code, we find a table of hard-coded point groups, and the group S10 is
not among them (see file blockdata.f in SYVA source). It also seems like SYVA does not attempt to deal with
slightly broken symmetries (as in structure Gupta/Co:183), but instead directly reports a failure.

Henceforth we skip listing and analysing any of the reported failures.

3.1.2 Value tol = 0.05

set struc name | SYVA N,, | SOFI N,, | dot product needed tol
glue Al 134 C2v 4 C2 2 1.00000 0.059
glue_ Al 181 C2v 4 Cs 2 1.00000 0.062
glue_ Al 183 Cs 2 C1 1 1.00000 0.061
gupta/Co 37 C2 2 C1 1 0.99998 0.051
gupta/Na 246 D5 10 Cbh 5 1.00000 0.051
murrel-mottram/Na 109 Cs 2 C1 1

murrel-mottram/Na 112 Cs 2 C1 1

murrel-mottram/Na 113 Cs 2 C1 1

murrel-mottram/Na 120 C2v 4 C2 2 1.00000
NaCl_N/CBM 15 Cs 2 C1 1

Table S2: Cases of different results between SYVA and SOFT at tol = 0.05. There are 290 cases of failure by SYVA.
In cases where SYVA has found a PG with a higher order, the column labelled "needed tol" indicates the value of
tol such that SOFI(tol) retrieves the same PG as SYVA.

In the case of tol = 0.05, the number of differences between SYVA and SOFT is 10. The number of failures
reported by SYVA(tol = 0.05) is 290, without counting the structures with more than 250 atoms. The cases of
different results are given in the Tab. S2.

In the last 5 cases of the Tab. S2 (the murrel-mottram and NaCl_N cases), SYVA has returned a PG of
higher order than SOFI, and we were not able to determine the value of tol for which SOFI(tol) would retrieve
the same groups. Upon further inspection into these cases, the symmetry operations in the SYVA output seem
unconventional, for example the reported axes of symmetry are far from normalized (normally the axes output
by SYVA are normalized), the angles of rotation have peculiar values such as 179.95 degrees (which we have not
observed in other SYVA outputs). These observations make us suspect a possible (unknown) software bug in SYVA,
which might be further supported by the fact that none of the included software reports the groups found by SYVA
for these structures, at any tolerance value (see the complete results in Sec. 5, namely the corresponding entries in
Tables S45, S46, and S50). In fact, all other software agree in the resulting PG.

3.2 Comparison with SymMol

In some cases, the SymMol software seems to get trapped in what appears to be an infinite loop (a process that
never terminates). To mitigate this, we constrain every call to SymMol with a timeout value of 10 seconds. If a
computation takes more than 10 seconds, the call is terminated and result recorded as failure.

SymMol software labels the S6 group as C3i. We have changed all occurrences of C3i in the results into S6,
a-posteriori.

3.2.1 Value tol = 0.001

The number of different results between SymMol(tol = 0.001) and SOFI(tol = 0.001) is 225, where in all cases SOFI
has found a higher order PG that SymMol. On top of that, the number of cases where SymMol fails due to the
timeout constraint is 112. We skip listing all these cases here, but they could easily be filtered from all the results.
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Figure S2: Comparison of SymMol and SOFT at (left) tol = 0.001, and (right) tol = 0.05.

3.2.2 wvalue tol = 0.05

set | struc name | SymMol N, | SOFI N, | dot product needed tol
glue Al | 134 | C2v 4 ] Cc2 2 | 1.00000 0.059

Table S3: Case of higher-order symmetry obtained by SymMol than SOFI at tol = 0.05. The column labelled
"needed tol" indicates the value of tol such that SOFI(tol) retrieves the same PG as SymMol.

The number of different results between SymMol(tol = 0.05) and SOFI(tol = 0.05) is 221, where in all cases
except for one, SOFI has found a higher order PG that SymMol. The single case where SymMol(tol = 0.05) found
a higher order symmetry is reported in Tab. S3. With the modified tolerance, SOFI(tol = 0.059) retrieves the C2v
group reported by Symmol(tol = 0.05). On top of that, the number of cases where SymMol fails due to the timeout
constraint is 112.

3.2.3 General observations

SYVA SymMol libmsym SOFI
set name 0.001 0.05 0.001 0.05 ‘default’ ‘medium’ ’loose’ 0.001 0.05 dot product
bin_LJ/1.05 55 Ih Th Ci Ci Ih Th Th Th Th 0.98152
bin_LJ/1.1 45 Ih Th Ci Ci Ih Th Th Th Ih 0.99961
bin_LJ/1.15 45 Th Th Ci Ci Th Th Th Th Th 0.99898
bin_LJ/1.2 45 Th Th Ci Ci Th Th Th Th Ih 0.97000
bin_LJ/1.25 45 Th Th Ci Ci Ih Th Th Th Ih 0.95774
bin_LJ/1.3 45 Ih Th Ci Ci Ih Th Th Th Ih 0.96335
dzugutov 13 Ih Ih Ci Ci Th Th Th Th Ih 0.99682
dzugutov__mod 13 Ih Ih Ci Ci Th Th Th Th Ih 0.93269
gupta/Co 13 Ih — Ci Ci Ih Ih Ih Ih Ih 0.97125
gupta/Na 13 Ih — Ci Ci Ih Ih Ih Ih Ih 0.93316
gupta/Na 297 - — Ci Ci Ih Ih Ih Ih Ih 1.00000
gupta/Pb 13 Ih - Ci Ci Ih Ih Ih Ih Ih 0.97225
gupta/Pb 54 Th Th Ci Ci Th Th Th Th Th 0.95000
gupta/Pb 55 Ih Th Ci Ci Th Th Th Th Th 0.95450
LJ 13 Th Th Ci Ci Th Th Th Th Ih 1.00000
LJ 135 Th Th Ci Ci Th Th Th Th Ih 0.91305
LJ 147 Th Ih Ci Ci Th Th Th Th Ih 0.89257
morse 13A Ih - Ci Ci Th Th Th Th Ih 0.96634
morse 45A Ih Ih Ci Ci Th Th Th Th Ih 0.98813
morse 55B Ih Ih Ci Ci Ih Ih Ih Ih Ih 0.94555
morse 147B Ih Ih Ci Ci Ih Ih Ih Ih Ih 0.97282
sutton_9_6 13 Ih - Ci Ci Ih Ih Ih Ih Ih 0.98001
sutton__9_ 6 55 Ih Ih Ci Ci Ih Ih Ih Ih Ih 0.98488
sutton_10_8 13 Th Ci Ci Th Th Th Th Th 0.99522
sutton_12_6 13 Th Ci Ci Th Th Th Th Th 0.94451
sutton__12_6 55 Th Th Ci Ci Th Th Th Th Ih 0.97111

Table S4: Cases where SymMol fails to recognize the Ih point group.

It is worth noting that the SymMol algorithm seems to have some trouble in recognising the Ih group. Out of 53
structures in the dataset where Ih group appears, SymMol only recognizes 27 of them correctly, even when all other
algorithms seem to agree on the Th group. Moreover, SymMol systematically labels these as the Ci group. All such



cases are noted in the Tab. S4. It is also worth noting that in many of these cases, the value of "dot product", which
is the maximal scalar product between the symmetry axes and the principal axes of inertia, is below 1.0. This is
significant since there are 6 principal axes of symmetry in the ITh group, and none of them seem to perfectly align
with any of the principal axes of inertia. Based on this data, one could make a statement about the idea of basing
the identification of symmetry axes solely on the inertial axes, or more precisely a statement about the ambiguity
of such procedure.

3.3 Comparison with libmsym

Since the libmsym software has a completely different definition of tolerance, we cannot directly compare the
obtained value. We thus compare each of the three sets of tolerance values used in libmsym, with each of the two
tolerance values used in SOFI.

3.3.1 libmsym(tol = "default”)
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Figure S3: Comparison of libmsym(tol = ”default”) with (left) SOFI(tol = 0.001), and (right) SOFI(tol = 0.05).

There are 20 cases of failure of libmsym(tol = "default”), the number of cases where SOFI(tol = 0.001) found
a higher-order PG than libmsym(tol = "default”) is 18, while in 23 cases libmsym(tol = " de fault) found a higher-
order PG. The latter 23 cases are listed in Tab. S5. We can observe that SOFT can retrieve the PG found by
libmsym in all the cases, by setting a slightly higher tolerance value.

In case of SOFI(tol = 0.05), there are 57 differences with respect to libmsym(tol = "default”), in all of which
SOFT has found a higher-order PG than libmsym.

3.3.2 libmsym(tol = "medium”)

At the "medium" tolerance level, libmsym reports a failure for 227 cases. The number of cases where SOFI(tol =
0.001) produces a higher-order PG than libmsym(tol = "medium”) is 33, while vice-versa the number of cases is
28. The latter 28 cases are reported in Tab. S6.

With SOFI(tol = 0.05) there are 58 cases where SOFTI finds a higher-order PG, and 3 cases where libmsym(tol =
"medium”) finds a higher-order PG. These 3 cases can be inferred from Tab. S6, as the cases where "needed tol"
is beyond 0.05, namely structures in the glue_ Al set, 79, 134, and 183. It can be observed that all of those can be
retrieved in SOFI by raising the tolerance.

3.3.3 libmsym/(tol = ”"loose”)

With the libmsym(tol = ”loose”), there are 782 failures reported by libmsym. In 82 cases SOFI(tol = 0.001) has
found higher-order PG, while in 37 cases libmsym(tol = ”loose”) found a high-order PG.



set struc name libmsym Nop SOFI Nop dot product needed tol
gupta/Co 174 Cs 2 C1 1 1.00000 0.0014
gupta/Co 175 Cs 2 C1 1 1.00000 0.0035
gupta/Co 179 Cs 2 C1 1 1.00000 0.0021
gupta/Co 184 Cs 2 C1 1 1.00000 0.0020
murrel-mottram/Na 40 Cs 2 C1 1 1.00000 0.0032
murrel-mottram/Na 99 Cc2 2 C1 1 0.99994 0.0051
murrel-mottram/Na 107 Cc2 2 C1 1 1.00000 0.0067
murrel-mottram/Na 111 C5 5 C1 1 1.00000 0.0015
murrel-mottram/Na 132 Cs 2 C1 1 1.00000 0.0078
murrel-mottram/Na 152 Cs 2 C1 1 1.00000 0.0026
murrel-mottram/Na 153 C3v 6 C1 1 1.00000 0.0026
murrel-mottram/Na 154 Cs 2 C1 1 1.00000 0.0015
murrel-mottram/Na 157 C2v 4 C1 1 1.00000 0.0038
murrel-mottram/Na 158 Cs 2 C1 1 1.00000 0.002
murrel-mottram/Na 182 (o] 2 C1 1 1.00000 0.0026
murrel-mottram/Na 207 C3 3 C1 1 1.00000 0.0035
murrel-mottram/Na 216 T 12 C1 1 0.95174 0.0032
murrel-mottram/Na 222 Cc3 3 C1 1 1.00000 0.0024
murrel-mottram/Na 232 D3 6 C1 1 1.00000 0.0014
murrel-mottram/Na 242 Cc2 2 C1 1 1.00000 0.0029
murrel-mottram/Na 321 Cs 2 C1 1 1.00000 0.0017
murrel-mottram/Na 327 C2v 4 Cs 2 1.00000 0.002
QLJ T5A Cb5v 10 C1 1 1.00000 0.0053

Table S5: Cases of higher-order symmetry obtained by libmsym(tol = ”default”) than SOFI(tol = 0.001). The
column labelled "needed tol" indicates the value of tol such that SOFI(tol) retrieves the same PG as libmsym.
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Figure S4: Comparison of libmsym(tol = ?medium”) with (left) SOFI(tol = 0.001), and (right) SOFI(tol = 0.05).

When using SOFI(tol = 0.05), there are 93 cases where SOFI finds a higher-order PG, and 13 cases
libmsym(tol = ”loose”) finds a higher-order PG. All these 13 cases can be inferred from Tab. S7, as cases where
the "needed tol" exceeds 0.05. It can also be observed that for all these cases, SOFI can retrieve the higher-order
PG with an appropriate value of tol.

where



set struc name libmsym Nop SOFI Nop dot product needed tol
bin_LJ/1.1 82 D3d 12 S6 6 1.00000 0.024
glue Al 70 C2v 4 C2 2 1.00000 0.0047
glue__Al 79 C2v 4 Cs 2 0.99984 0.0908
glue_ Al 96 C2v 4 Cc2 2 1.00000 0.0432
glue_ Al 134 C2v 4 C2 2 1.00000 0.0589
glue_ Al 183 Cs 2 C1 1 1.00000 0.0609
gupta/Co 174 Cs 2 C1 1 1.00000 0.0014
gupta/Co 175 Cs 2 C1 1 1.00000 0.0036
gupta/Co 179 Cs 2 C1 1 1.00000 0.0021
gupta/Co 183 C2v 4 Cc2 2 1.00000 0.0013
gupta/Co 184 Cs 2 C1 1 1.00000 0.0020
murrel-mottram/Na 40 Cs 2 C1 1 1.00000 0.0032
murrel-mottram/Na 78 C2 2 C1 1 1.00000 0.0116
murrel-mottram/Na 83 D3 6 C1 1 1.00000 0.0159
murrel-mottram/Na 92 T 12 C1 1 0.98969 0.0195
murrel-mottram/Na 107 (o] 2 C1 1 1.00000 0.0067
murrel-mottram/Na 111 C5 5 C1 1 1.00000 0.0015
murrel-mottram/Na 132 Cs 2 C1 1 1.00000 0.0078
murrel-mottram/Na 153 C3v 6 C1 1 1.00000 0.0026
murrel-mottram/Na 157 C2v 4 C1 1 1.00000 0.0038
murrel-mottram/Na 180 Ci 2 C1 1 1.00000 0.0046
murrel-mottram/Na 216 T 12 C1 1 0.95174 0.0032
murrel-mottram/Na 222 Cc3 3 C1 1 1.00000 0.0024
murrel-mottram/Na 318 Cs 2 C1 1 1.00000 0.0012
murrel-mottram/Na 321 Cs 2 C1 1 1.00000 0.0017
murrel-mottram/Na 324 Cs 2 C1 1 0.99996 0.0056
murrel-mottram/Na 326 Cs 2 C1 1 1.00000 0.0012
murrel-mottram/Na 327 C2v 4 Cs 2 1.00000 0.0020

Table S6: Cases of higher-order PG obtained by libmsym(tol = ”medium”) than SOFI(tol = 0.001). The column
labelled "needed tol" indicates the value of tol such that SOFI(tol) retrieves the same PG as libmsym.
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Figure S5: Comparison of libmsym(tol = ”loose”) with (left) SOFI(tol = 0.001), and (right) SOFI(tol = 0.05).

4 Discussion

The tolerance value as defined and used by SYVA, SymMol, and SOFI is based on real distances between the
atoms. Thus, such value can scale with the scale of the structure (interatomic distances). As noted in the main
article of SOFI, as a rule of thumb, the tolerance value can be chosen as up to about half the nearest neighbor
distance. In all the structures included in the present comparison test, the nearest neighbor distance is well beyond
the used tolerance values tol = 0.001 and tol = 0.05. This comparison test does not go deeper into investigation of
the tolerance value, or its relationship to the nearest neighbor distance. A preprocessing procedure to determine
the largest sensible tolerance value could potentially be very useful for these algorithms, since it could be used to
determine the highest-order PG of a structure, from which the subgroups with a more stringent tolerance could
easily be extracted by a postprocessing.

Throughout the test, we observe minor differences in the values of distortion (i.e. score, or distance), in terms
of the distance value, for the symmetry operations reported by different algorithms (where the data is available).
These could be explained by the different ways algorithms find and set the axes of each symmetry operation, which
could result in minor differences in the actual matrix representation of the operation, which in turn leads to small
differences in the symmetry-transformed structures, and thus slightly different values of the distance computed
between the original, and the symmetry-transformed structure.

It appears that SYVA and libmsym algorithms do not attempt to deal with incomplete groups (in the sense



set struc name libmsym Nop SOFI Nop dot product needed tol
bin_LJ/1.15 71 Cs 2 C1 1 0.95403 0.27549
Cc60 12 Csv 10 Cs 2 1.00000 0.2268
finnis-sinclair/Mo 8 D2d 8 C2v 4 1.00000 0.0590
finnis-sinclair/Mo 26 Td 24 S4 4 0.81061 0.1886
finnis-sinclair/Mo 27 Cs 2 C1 1 1.00000 0.1999
inclair /Mo 29 C2v 4 Cc2 2 1.00000 0.2743
inclair /Mo 31 Cc3 3 C1 1 0.99905 0.0409
is-sinclair/Mo 41 Cs 2 C1 1 0.99977 0.2409
finnis-sinclair/Mo 48 C3v 6 C3 3 1.00000 0.1860
glue_ Pb 8 D2d 8 C2v 4 1.00000 0.0426
glue_Pb 26 C2v 4 Cs 2 1.00000 0.5462
glue_ Pb 98 Cs 2 C1 1 0.76817 0.2175
glue Al 70 C2v 4 C2 2 1.00000 0.0047
glue__Al 7 Cév 12 C3v 6 1.00000 0.0905
glue__ Al 96 C2v 4 Cc2 2 1.00000 0.0432
gupta/Co 179 Cs 2 Cc1 1 1.00000 0.0021
gupta/Co 184 Cs 2 C1 1 1.00000 0.0020
gupta/Co 189 Cs 2 C1 1 1.00000 0.0011
gupta/Na 38 Oh 48 Th 24 0.70421 0.1677
morse 11D C2v 4 Cs 2 0.99983 0.0463
morse 12C C5v 10 Cs 2 1.00000 0.0767
murrel-mottram/Na 89 Cc3 3 C1 1 0.99991 0.0110
murrel-mottram/Na 92 T 12 C1 1 0.98969 0.0195
murrel-mottram/Na 104 C2 2 C1 1 0.99999 0.0267
murrel-mottram/Na 119 Cs 2 C1 1 0.99992 0.0216
murrel-mottram/Na 132 Cs 2 C1 1 1.00000 0.0078
murrel-mottram/Na 151 Cs 2 C1 1 0.99839 0.0087
murrel-mottram/Na 152 Cs 2 C1 1 1.00000 0.0026
murrel-mottram/Na 153 C3v 6 C1 1 1.00000 0.0026
murrel-mottram/Na 154 Cs 2 C1 1 1.00000 0.0015
murrel-mottram/Na 156 Cs 2 C1 1 0.99810 0.0095
murrel-mottram/Na 207 Cc3 3 C1 1 1.00000 0.0035
murrel-mottram/Na 216 T 12 C1 1 0.95174 0.0033
murrel-mottram/Na 318 Cs 2 C1 1 1.00000 0.0012
murrel-mottram/Na 319 C3v 6 Cs 2 1.00000 0.0434
murrel-mottram/Na 321 Cs 2 C1 1 1.00000 0.0017
murrel-mottram/Na 324 Cs 2 C1 1 0.99996 0.0056

Table S7: Cases of higher-order PG obtained by libmsym(tol = "loose”) than SOFI(tol = 0.001). The column
labelled "needed tol" indicates the value of tol such that SOFI(tol) retrieves the same PG as libmsym.

SYVA SymMol libmsym SOFI
set 0.001 0.05 0.001 0.05 *default’ ‘medium’ ’loose’ 0.001 0.05
bin_LJ/1.05 0 0 3 3 0 1 6 0 0
bin_LJ/1.1 0 0 2 2 1 2 11 0 0
bin_LJ/1.15 0 0 2 2 0 2 13 o] 0
bin_LJ/1.2 0 0 4 3 0 0 11 0 0
bin_LJ/1.25 0 0 3 4 0 3 21 0 0
bin_LJ/1.3 0 0 2 3 0 2 18 0 0
Cce60 0 0 3 2 0 4 7 0 0
C60__pacheco 0 92 1 1 0 3 24 0 0
dzugutov 0 0 1 0 0 0 16 0 0
dzugutov__mod 0 0 4 3 2 20 64 0 0
finnis-sinclair/Fe 0 0 2 2 0 1 9 0 0
finnis-sinclair/Mo 0 0 1 1 0 5 18 0 0
glue_ Pb 1 13 5 3 [¢] 5 19 [¢] 4]
glue_ Al o] [¢] 4 3 1 12 37 o] 0
gupta/Cd 0 1 o] 0 0 2 8 o] 0
gupta/Co 1 1 9 9 1 20 62 0 0
gupta/Na 0 2 20 21 6 48 142 0 0
gupta/Pb 0 2 4 3 0 5 31 0 0
gupta/Zn 0 1 1 0 0 1 8 0 0
LJ 0 0 8 8 0 11 36 0 0
morse 0 2 12 12 0 13 58 0 0
murrel-mottram/Na 0 132 13 12 9 57 100 0 0
NaCl__N/welch 0 21 0 9 0 0 6 0 0
NaCl_N/CBM 0 19 0 0 0 0 4 0 0
QLJ 0 [¢] o] 0 o] 3 6 o] 0
sutton_9_6 0 2 2 3 0 3 17 o] 0
sutton_10_8 0 1 1 1 0 2 16 0 0
sutton__12_ 6 0 1 5 6 0 2 14 0 0
total 2 290 112 107 20 227 782 0 )

Table S8: The count of failures of each algorithm and tolerance value used. Failures are counted only for cases
when the output of an algorithm actually reports a failure, or the program crashes. For SYVA, the count does not
include structures with more than 250 atoms. For SymMol the count includes cases of timed-out computations.

of group completeness), but rather just report a failure. On the other hand, it is possible that SymMol performs
combinations of elements with the goal of group completeness. We have not found a routine explicitly dedicated to
that in SymMol, but we also did not spend much time investigating the source code. In SOFI, the incomplete groups
are explicitly labelled with 4+ or — signs, which are related to the number of actual elements, and the expected
number of elements for a PG identified via flowchart. These cases can optionally be explicitly made into complete
groups, via combinations of the symmetry elements.

The comparison tests performed in this paper show that the developed SOFT algorithm is capable of identifying
the PG symmetry in atomic structures. Among all the structures and tolerance values included in the test, there is no
case of failure of SOFI, contrary to other algorithms (See Tab. S8). In all cases of disagreement between algorithms,
SOFT is capable to find a PG of the same order, or higher, when computed with an appropriate tolerance value.



5 All results

The following Tables contain the results by each algorithm used, at each tolerance value, for each structure in the
dataset. The first column reports the exact name of the structure as it appears in the dataset, the column marked
"diff" contains an exclamation mark (1) if there is a disagreement between the algorithms, and the letter “M” if the
PG assignment changes with raising the threshold value.

They are separated by dataset, as follows. Bin LJ results in Tab. S9, S10, S11, S12, S13, and S14. C60 and
C60-Pacheco results in Tab S15, and S16. Dzugutov and Dzugutov_ mod results in Tab. S17, S18, S19, and S20.
Finnis-Sinclair results in Tab S21 and S22. Glue results in Tab S23, and S25. Gupta results in Tab S27, S28,
S29, S30, S31, S32, S33, S34, S35, S36, S37, and S38. LJ results in Tab. S39, and S40. Morse results in Tab S41,
S42, S43, and S44. Murrel-Mottram in Tab S45, S46, S47, S48. NaCIN results in Tab. S49, and S50. Quantum
LJ results in Tab. S51. Sutton results in Tab S52, S53, and S54.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 *default’ ’medium’ ’loose’ 0.001 0.05 diff dot product
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 D4h D4h D4h D4h D4h D4h D4h D4h D4h 1.00000
7 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
9 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
12 Csv Csv Csv Csv Csv Csv Csv Csv Csv 1.00000
13 Ih Th Ih Ih Ih Th Th Th Ih 0.99906
14 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
15 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
16 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
18 Cbv C5v Cbv C5v Cbv Cb5v Cbv Cb5v C5v 1.00000
19 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
20 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
22 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
23 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
24 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
25 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
26 Td Td Td Td Td Td Td Td Td 0.89941
27 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
28 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
29 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
30 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
31 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
32 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
33 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
34 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
35 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
36 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
37 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
38 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
39 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
40 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
41 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
42 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
43 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
44 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
45 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
46 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
47 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
48 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
49 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
50 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
51 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
52 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
53 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
54 Csv Csv Cs Cs Csv Csv - Csv Csv ! 1.00000
55 Ih Th Ci Ci Ih Th Th Th Th ! 0.98791
56 C3v C3v - - C3v - C3v C3v C3v 1.00000
57 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
58 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
59 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
60 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
61 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
62 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
63 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
64 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
65 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
66 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
67 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
68 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
69 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
70 Cbv C5v C5 C5 Cbv Cb5v — C5v C5v ! 1.00000
71 Cbv C5v C5 C5 Cbv Cb5v — Cb5v C5v ! 1.00000
72 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
73 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
74 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
75 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
76 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
T Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
78 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
79 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
80 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
81 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
82 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
83 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
84 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
85 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
86 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
87 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
88 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
89 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
920 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
91 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
92 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
93 C2v C2v C2v C2v C2v C2v C1 C2v C2v ! 1.00000
94 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
95 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
96 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
97 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
98 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
929 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
100 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000

Table S9: Dataset: bin_LJ/1.05, part 1.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 *default’ ’medium’ ’loose’ 0.001 0.05 diff dot product
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 D4h D4h D4h D4h D4h D4h D4h D4h D4h 1.00000
7 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
8 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
9 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
10 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
12 Csv Csv Csv Csv Csv Csv Csv Csv Csv 1.00000
13 Ih Th Ih Ih Ih Th Th Th Ih 0.95688
14 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
15 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
16 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
18 Cbv C5v Cbv C5v Cbv Cb5v Cbv Cb5v C5v 1.00000
19 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
20 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
22 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
23 C3v C3v C3v C3v C3v C3v - C3v C3v 1.00000
24 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
25 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
26 Td Td Td Td Td Td Td Td Td 0.99856
27 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
28 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
29 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
30 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
31 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
32 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
33 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
34 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
35 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
36 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
37 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
38 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
39 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
40 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
41 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
42 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
43 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
44 Csv Csv Csv Csv Csv Csv Csv Csv Csv 1.00000
45 Ih Th Ci Ci Ih Th Th Th Ih ! 0.99949
46 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
47 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
48 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
49 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
50 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
51 Dé6d D6d Cc6 Cce6 D6d D6d - D6d Dé6d ! 1.00000
52 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
53 Cc2 C2 Cc2 Cc2 Cc2 - (ep] (o] C2 1.00000
54 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
55 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
56 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
57 Td Td Td Td Td Td Td Td Td 0.86483
58 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
59 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
60 C3v C3v - — C3v C3v - C3v C3v 1.00000
61 Td Td Td Td Td Td Td Td Td 0.88139
62 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
63 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
64 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
65 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
66 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
67 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
68 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
69 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
70 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
71 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
72 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
73 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
74 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
75 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
76 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
7 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
78 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
79 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
80 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000
81 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
82 S6 D3d S6 S6 — D3d - S6 D3d ™M 1.00000
83 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
84 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
85 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
86 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
87 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
88 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
89 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
920 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
91 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
92 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
93 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
94 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
95 C2v C2v C2v C2v C2v - C2v C2v C2v 1.00000
96 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
97 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
98 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
929 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
100 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
Table S10: Dataset: bin LJ/1.1, part 1.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 *default’ ’medium’ ’loose’ 0.001 0.05 diff dot product
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 D4h D4h D4h D4h D4h D4h D4h D4h D4h 1.00000
7 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
8 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
9 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
11 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
12 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
13 Ih Th Ih Ih Ih Ih Th Th Ih 0.91992
14 C3v C3v C3v C3v C3v - C3v C3v C3v 1.00000
15 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
16 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
17 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
18 Cbv C5v Cbv C5v Cbv Cb5v Cbv Cb5v C5v 1.00000
19 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
20 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
22 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
23 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
24 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
25 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
26 Td Td Td Td Td Td Td Td Td 0.94640
27 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
28 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
29 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
30 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
31 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
32 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
33 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
34 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
35 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
36 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
37 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
38 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
39 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
40 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
41 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
42 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
43 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
44 Csv Csv Cs Cs5 Csv Csv - Csv Csv ! 1.00000
45 Ih Th Ci Ci Ih Th Th Th Ih ! 0.99851
46 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
47 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
48 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
49 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
50 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
51 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
52 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
53 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
54 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
55 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
56 Cc2 C2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
57 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
58 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
59 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
60 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
61 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
62 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
63 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
64 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
65 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
66 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
67 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
68 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
69 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
70 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
71 C1 C1 C1 C1 C1 C1 Cs C1 C1 ! 0.00000
72 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
73 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
T4 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
75 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
76 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
7 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
78 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
79 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
80 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
81 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
82 D2h D2h D2h D2h D2h D2h D2 D2h D2h ! 1.00000
83 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
84 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
85 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
86 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
87 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
88 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
89 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
920 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
91 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
92 C2h C2h C2h C2h C2h - - C2h C2h 1.00000
93 C1 C1 C1 C1 C1 C1 - C1 C1 0.00000
94 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
95 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
96 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
97 C1 C1 C1 C1 C1 C1 - C1 C1 0.00000
98 Cc2 C2 Cc2 C2 Cc2 Cc2 - Cc2 C2 1.00000
929 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
100 D3 D3 D3 D3 D3 C3 C1 D3 D3 ! 1.00000

Table S11: Dataset: bin LJ/1.15, part 1.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 *default’ ’medium’ ’loose’ 0.001 0.05 diff dot product
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 D4h D4h D4h D4h D4h D4h D4h D4h D4h 1.00000
7 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
8 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
9 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
10 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
11 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
12 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
13 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
14 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
15 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
16 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000
18 Cbv C5v Cbv C5v Cbv Cb5v Cbv Cb5v C5v 1.00000
19 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
20 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
21 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
22 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
23 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
24 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
25 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
26 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
27 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
28 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
29 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
30 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
31 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
32 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
33 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
34 Csv Csv Csv Csv Csv Csv Csv Csv Csv 1.00000
35 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
36 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
37 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
38 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
39 Cbv C5v C5 C5 Cbv Cb5v Cbv Cb5v C5v ! 1.00000
40 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
41 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
42 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
43 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
44 Csv Csv Cs Cs5 Csv Csv - Csv Csv ! 1.00000
45 Ih Th Ci Ci Ih Th Th Th Ih ! 0.95604
46 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
47 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
48 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
49 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
50 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
51 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
52 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
53 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
54 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
55 Csv Csv Cs Cs Csv Csv - Csv Csv ! 1.00000
56 D5h D5h Cs5 Cs5 D5h D5h - D5h D5h ! 1.00000
57 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
58 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
59 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
60 C1 C1 - C1 C1 C1 C1 C1 C1 0.00000
61 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
62 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
63 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
64 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
65 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
66 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
67 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
68 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
69 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
70 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
71 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
72 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
73 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
T4 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
75 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
76 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
7 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
78 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
79 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
80 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
81 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
82 D2h D2h D2h D2h D2h D2h D2 D2h D2h ! 1.00000
83 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
84 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
85 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
86 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
87 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
88 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
89 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
920 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
91 C3v C3v - - C3v C3v - C3v C3v 1.00000
92 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
93 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
94 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
95 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
96 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
97 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
98 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
929 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
100 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
Table S12: Dataset: bin LJ/1.2, part 1.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 *default’ ’medium’ ’loose’ 0.001 0.05 diff dot product
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 D4h D4h D4h D4h D4h D4h D4h D4h D4h 1.00000
7 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
8 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
9 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
10 D3h D3h D3h - D3h - D3h D3h D3h 1.00000
11 c2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
12 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
13 Csv Csv Csv Csv Csv Csv Csv Csv Csv 1.00000
14 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
15 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
16 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000
18 Cbv C5v Cbv C5v Cbv Cb5v Cbv Cb5v C5v 1.00000
19 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
20 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
21 Cc2 Cc2 Cc2 C2 Cc2 (ep] Cc2 Cc2 C2 1.00000
22 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
23 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
24 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
25 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
26 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
27 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
28 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
29 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
30 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
31 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
32 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
33 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
34 Csv Csv Csv Csv Csv Csv Csv Csv Csv 1.00000
35 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
36 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
37 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
38 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
39 Cbv C5v C5 C5 Cbv Cb5v Cbv Cb5v C5v ! 1.00000
40 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
41 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
42 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
43 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
44 Csv Csv Cs Cs5 Csv Csv - Csv Csv ! 1.00000
45 Ih Th Ci Ci Ih Th Th Th Ih ! 0.95488
46 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
47 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
48 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
49 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
50 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
51 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
52 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
53 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
54 D5h D5h Cs Cs D5h D5h - D5h D5h ! 1.00000
55 Csv Csv Cs Cs Csv Csv - Csv Csv ! 1.00000
56 D5h D5h Cs5 Cs5 D5h D5h - D5h D5h ! 1.00000
57 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
58 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
59 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
60 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
61 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
62 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
63 C3v C3v - - C3v C3v - C3v C3v 1.00000
64 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
65 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
66 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
67 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
68 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
69 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
70 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
71 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
72 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
73 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
T4 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
75 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
76 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
7 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
78 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
79 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
80 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
81 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
82 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
83 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
84 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
85 C2v C2v C2v C2v C2v - - C2v C2v 1.00000
86 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
87 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
88 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
89 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
920 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
91 C2v C2v C2v C2v C2v - - C2v C2v 1.00000
92 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
93 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
94 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
95 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
96 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
97 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
98 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
929 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
100 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000

Table S13: Dataset: bin_LJ/1.25, part 1.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 *default’ ’medium’ ’loose’ 0.001 0.05 diff dot product
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 D4h D4h D4h D4h D4h D4h D4h D4h D4h 1.00000
7 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
8 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
9 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10 D3h D3h D3h - D3h D3h D3h D3h D3h 1.00000
11 D4d D4d S8 S8 D4d D4d D4d D4d D4d ! 1.00000
12 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
13 Csv Csv Csv Csv Csv Csv Csv Csv Csv 1.00000
14 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
15 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
16 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
17 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
18 Cbv C5v Cbv C5v Cbv Cb5v Cbv Cb5v C5v 1.00000
19 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
20 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
21 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
22 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
23 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
24 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
25 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
26 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
27 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
28 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
29 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
30 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
31 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
32 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
33 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
34 Csv Csv Csv Csv Csv Csv Csv Csv Csv 1.00000
35 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
36 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
37 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
38 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
39 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
40 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
41 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
42 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
43 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
44 Csv Csv Cs Cs5 Csv - - Csv Csv ! 1.00000
45 Ih Th Ci Ci Ih Th Th Th Ih ! 0.96564
46 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
47 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
48 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
49 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
50 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
51 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
52 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
53 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
54 D5h D5h Cs Cs D5h D5h - D5h D5h ! 1.00000
55 Csv Csv Cs Cs Csv Csv - Csv Csv ! 1.00000
56 D5h D5h Cs5 Cs5 D5h D5h - D5h D5h ! 1.00000
57 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
58 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
59 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
60 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
61 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
62 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
63 C3v C3v - - C3v C3v - C3v C3v 1.00000
64 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
65 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
66 Td Td Td Td Td Td Td Td Td 0.89647
67 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
68 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
69 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
70 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
71 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
72 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
73 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
74 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
75 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
76 Cc2 C2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
7 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
78 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
79 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
80 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
81 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
82 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
83 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
84 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
85 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
86 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
87 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
88 D6h D6h D6h D6h D6h D6h - D6h D6h 1.00000
89 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
90 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
91 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
92 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
93 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000
94 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
95 C2v C2v C2v C2v C2v - - C2v C2v 1.00000
96 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
97 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
98 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
929 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
100 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
Table S14: Dataset: bin LJ/1.3, part 1.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 Oh Oh Oh Oh Oh Oh Oh Oh Oh 1.00000
T D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
9 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
12 Cs Cs Cs Cs Cs - C5v Cs Cs ! 1.00000
13 Ih Th Ih Th Ih Ih Ih Ih Th 0.98239
14 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
15 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
16 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
17 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
18 D5h D5h C5 C5 D5h D5h D5h D5h D5h ! 1.00000
19 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
20 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
22 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
23 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
24 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
25 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
26 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
27 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
28 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
29 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
30 C1 C1 - C1 C1 C1 C1 C1 C1 0.00000
31 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
32 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
33 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
34 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
35 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
36 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
37 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
38 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.99846
39 Cav Cav C4 C4 Cav Cav Cav Cav Cav ! 1.00000
40 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
41 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
42 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
43 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
44 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
45 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
46 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
47 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
48 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
49 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
50 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
51 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
52 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
53 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
54 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
55 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
56 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
57 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
58 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
59 Td Td Td Td Td Td Td Td Td 0.99983
60 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
61 C3v C3v C3v C3v C3v - - C3v C3v 1.00000
62 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
63 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
64 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
65 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
66 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
67 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
68 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
69 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
70 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
71 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
72 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
73 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
74 Cs5v Csv C5 C5 Cs5v - - Csv Csv ! 1.00000
75 D5h D5h D5h C5 D5h - - D5h D5h ! 1.00000
76 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
7T C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
78 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
79 D3h D3h - - D3h D3h D3h D3h D3h 1.00000
80 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000

Table S15: Dataset: C60, part 1.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ‘default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
3 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
4 Td Td Td Td Td Td Td Td Td 0.99800
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.97056
7 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
9 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
12 Csv Csv Csv Csv Csv Csv Csv Csv Csv 1.00000
13 Ih Ih Ih Ih Ih Ih Ih Ih Th 0.97445
14 C3v - C3v C3v C3v C3v C3v C3v C3v 1.00000
15 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
16 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
17 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
18 D5h - C5 C5 D5h D5h D5h D5h D5h ! 1.00000
19 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
20 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
21 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
22 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
23 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
24 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
25 C3v - C3v C3v C3v C3v C3v C3v C3v 1.00000
26 C2v - C2v C2v C2v C2v - C2v C2v 1.00000
27 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
28 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
29 D5h - C5 C5 D5h D5h D5h D5h D5h ! 1.00000
30 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
31 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
32 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
33 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
34 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
35 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
36 C1 - - C1 C1 C1 C1 C1 C1 0.00000
37 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
38 Oh - Oh Oh Oh Oh Oh Oh Oh 1.00000
39 Cdav - C4 C4 Cav Cav Cav Cav Cav ! 1.00000
40 C2v - C2v C2v C2v C2v - C2v C2v 1.00000
41 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
42 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
43 C2v - C2v C2v C2v C2v Cs C2v C2v ! 1.00000
44 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
45 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
46 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
47 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
48 C2v - C2v C2v C2v C2v - C2v C2v 1.00000
49 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
50 D3h - D3h D3h D3h D3h D3h D3h D3h 1.00000
51 Cs - Cs Cs Cs Cs - Cs Cs 1.00000
52 C2v - C2v C2v C2v C2v - C2v C2v 1.00000
53 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
54 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
55 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
56 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
57 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
58 D3h - D3h D3h D3h D3h - D3h D3h 1.00000
59 Td — Td Td Td Td Td Td Td 0.99667
60 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
61 C3v - C3v C3v C3v — - C3v C3v 1.00000
62 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
63 Cs - Cs Cs Cs Cs - Cs Cs 1.00000
64 C2v - C2v C2v C2v C2v - C2v C2v 1.00000
65 C2v - C2v C2v C2v C2v - C2v C2v 1.00000
66 Cs - Cs Cs Cs Cs - Cs Cs 1.00000
67 C2v - C2v C2v C2v C2v - C2v C2v 1.00000
68 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
69 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
70 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
71 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
72 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
73 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
T4 Cb5v - C5 C5 Cb5v - - Cb5v C5v ! 1.00000
75 D5h - D5h D5h D5h - - D5h D5h 1.00000
76 Cs - Cs Cs Cs Cs - Cs Cs 1.00000
77 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
78 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
79 D3h - D3h — D3h D3h - D3h D3h 1.00000
80 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
81 C2v — C2v C2v C2v C2v C2v C2v C2v 1.00000
82 C2v - C2v C2v C2v C2v - C2v C2v 1.00000
83 C2v - C2v C2v C2v C2v - C2v C2v 1.00000
84 C2v - C2v C2v C2v C2v - C2v C2v 1.00000
85 C3v - C3v C3v C3v C3v C3v C3v C3v 1.00000
86 C3v - C3v C3v C3v C3v C3v C3v C3v 1.00000
87 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
88 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
89 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
90 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
91 C3v - C3v C3v C3v C3v C3v C3v C3v 1.00000
92 Cs - Cs Cs Cs Cs - Cs Cs 1.00000
93 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
94 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
95 C2v - C2v C2v C2v C2v - C2v C2v 1.00000
96 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
97 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
98 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
99 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
100 Td — Td Td Td Td Td Td Td 0.97270
101 D5h - D5h C5 D5h D5h - D5h D5h ! 1.00000
102 C2v - C2v C2v C2v C2v - C2v C2v 1.00000
103 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
104 C2v - C2v C2v C2v C2v - C2v C2v 1.00000
105 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000

Table S16: Dataset: C60__pacheco, part 1.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
3 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
4 Td Td Td Td Td Td Td Td Td 0.99481
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
7 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
9 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
12 Cbv C5v Cbv C5v Cbv Cb5v Cbv Cb5v C5v 1.00000
13 Th Th Ci Ci Th Th Th Th Th ! 0.99682
14 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
15 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
16 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
18 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
19 D5h D5h C5 C5 D5h D5h D5h D5h D5h ! 1.00000
20 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
22 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
23 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
24 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
25 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
26 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
27 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
28 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
29 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
30 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
31 D5h D5h D5h C5 D5h D5h - D5h D5h ! 1.00000
32 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
33 D3d D3d S6 S6 D3d D3d - D3d D3d ! 1.00000
34 C1 C1 C1 C1 C1 C1 - C1 C1 0.00000
35 c2 c2 Cc2 Cc2 Cc2 Cc2 (ep] Cc2 C2 1.00000
36 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
37 D5d D5d S10 S10 D5d D5d - D5d D5d ! 1.00000
38 D6h D6h D6h D6h D6h D6h - D6h D6h 1.00000
39 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
40 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
41 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
42 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
43 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
44 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
45 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 C1 Cc2 Cc2 ! 1.00000
46 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
47 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
48 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
49 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
50 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
51 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
52 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 — Cc2 Cc2 1.00000
53 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
54 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
55 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
56 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
57 Td Td Td Td Td Td Td Td Td 0.81200
58 C2h C2h C2h C2h C2h C2h - C2h C2h 1.00000
59 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
60 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
61 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
62 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
63 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
64 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
65 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
66 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
67 D2d D2d S4 S4 D2d D2d - D2d D2d ! 1.00000
68 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
69 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
70 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
71 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
72 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
73 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
74 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
75 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
76 D3d D3d S6 S6 D3d D3d - D3d D3d ! 1.00000
7 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
78 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
79 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
80 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
81 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
82 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
83 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
84 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
85 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000
86 D3 D3 D3 D3 D3 D3 - D3 D3 1.00000
87 C1 C1 - C1 C1 C1 C1 C1 C1 0.00000
88 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000
89 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
90 Cc2 c2 Cc2 C2 Cc2 Cc2 - Cc2 C2 1.00000
91 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
92 D3 D3 D3 D3 D3 D3 Cc2 D3 D3 ! 1.00000
93 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
94 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
95 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
96 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
97 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
98 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
99 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
100 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
3 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
4 Td Td Td Td Td Td Td Td Td 0.93010
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
7 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
9 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
12 Cbv C5v Cb5v C5v Cbv Cb5v Cbv Cb5v C5v 1.00000
13 Th Th Ci Ci Th Th Th Th Th ! 0.93269
14 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
15 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
16 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
18 Cs5v Csv Cs5 C5 Cs5v Csv Csv Csv Csv ! 1.00000
19 D5h D5h C5 C5 D5h D5h D5h D5h D5h ! 1.00000
20 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
22 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
23 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
24 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
25 Cs Cs C1 Cs Cs Cs Cs Cs Cs ! 1.00000
26 Td Td Td Td Td Td Td Td Td 0.83025
27 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
28 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
29 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
30 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
31 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
32 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
33 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
34 D2d D2d D2d D2d D2d D2d D2 D2d D2d ! 1.00000
35 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
36 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
37 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
38 D6h D6h D6h D6h D6h D6h - D6h D6h 1.00000
39 Cév Cév C6 C6 Cév Cév Cév Cév Cév ! 1.00000
40 D6h D6h C6h C6h D6h D6h - D6h D6h ! 1.00000
41 C2v C2v C2v C2v C2v - C2v C2v C2v 1.00000
42 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
43 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
44 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
45 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
46 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
47 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
48 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
49 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
50 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
51 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
52 C1 C1 - C1 C1 C1 C1 C1 C1 0.00000
53 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
54 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
55 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
56 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
57 Td Td Td Td Td Td Td Td Td 0.80280
58 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
59 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
60 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
61 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
62 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
63 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
64 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
65 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
66 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
67 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
68 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
69 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
70 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
71 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
72 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
73 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
74 Cs Cs Cs Cs Cs C1 - Cs Cs ! 1.00000
75 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
76 D3d D3d S6 S6 D3d D3d - D3d D3d ! 1.00000
T Cs Cs Cs Cs Cs - - Cs Cs 1.00000
78 C2h C2h C2h C2h - - - C2h C2h 1.00000
79 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
80 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
81 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
82 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
83 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
84 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
85 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
86 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
87 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
88 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
89 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
90 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
91 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
92 Cc2 Cc2 Cc2 C2 Cc2 Cc2 - Cc2 C2 1.00000
93 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
94 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
95 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
96 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
97 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
98 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
99 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
100 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
101 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
102 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
103 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
104 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
105 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
106 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
107 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
108 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
109 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
110 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
111 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ’medium’ ’loose’ 0.001 0.05 diff dot product
112 C2h C2h C2h C2h C2h Cc2 - C2h C2h ! 1.00000
113 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
114 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
115 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
116 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
117 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
118 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
119 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
120 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
121 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
122 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
123 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
124 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
125 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
126 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
127 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
128 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
129 D3d D3d S6 S6 D3d D3 - D3d D3d ! 1.00000
130 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
131 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
132 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
133 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
134 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
135 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
136 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
137 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
138 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
139 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
140 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
141 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
142 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
143 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
144 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
145 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
146 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
147 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
148 D3h D3h D3h D3h D3h - - D3h D3h 1.00000
149 C3v C3v - - C3v - - C3v C3v 1.00000
150 C2v C2v C2v C2v C2v - - C2v C2v 1.00000
151 C2v C2v C2v C2v C2v - - C2v C2v 1.00000
152 Cs Cs Cs Cs Cs - - Cs Cs 1.00000
153 Cc2 Cc2 C2 C2 Cc2 C2 - Cc2 C2 1.00000
154 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
155 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
156 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
157 C2v C2v Cc2 C2v C2v C2v - C2v C2v ! 1.00000
158 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
159 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
160 Cc2 Cc2 Cc2 Cc2 Cc2 - - Cc2 Cc2 1.00000
161 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
162 C2v C2v C2v C2v C2v - C2v C2v C2v 1.00000
163 Cs Cs C1 Cs Cs - - Cs Cs ! 1.00000
164 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
165 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
166 Td Td Td Td Td Td Td Td Td 0.83919
167 C3v C3v — — C3v C3v C3v C3v C3v 1.00000
168 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
169 C2v C2v C2v C2v - C2v C2v C2v C2v 1.00000
170 Cs Cs Cs Cs Cs - Cs Cs Cs 1.00000
171 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
172 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
173 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
174 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
175 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
176 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
177 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
178 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
179 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
180 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
181 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
182 C3v C3v C3v C3v C3v - - C3v C3v 1.00000
183 C1 C1 C1 C1 C1 - C1 C1 C1 0.00000
184 D3h D3h D3h C3h D3h D3h - D3h D3h ! 1.00000
185 Cs Cs C1 Cs Cs - - Cs Cs ! 1.00000
186 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
187 Cs Cs Cs Cs Cs - - Cs Cs 1.00000
188 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
189 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
190 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
191 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
192 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
193 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
194 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
195 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
196 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
197 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
198 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
199 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
200 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
201 Cc2 Cc2 Cc2 Cc2 Cc2 - - Cc2 Cc2 1.00000
202 Cs Cs Cs Cs Cs - - Cs Cs 1.00000
203 D3d D3d S6 S6 D3d D3d - D3d D3d ! 1.00000
204 C1 C1 C1 C1 C1 - C1 C1 C1 0.00000
205 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
206 C1 C1 C1 C1 C1 C1 - C1 C1 0.00000
207 C1 C1 C1 C1 C1 C1 - C1 C1 0.00000
208 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
209 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
210 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
211 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
212 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
213 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
214 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
215 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
216 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
217 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
218 Cs Cs Cs Cs Cs Cs C1 Cs Cs ! 1.00000
219 C3v C3v C3v C3v C3v C3v - C3v C3v 1.00000
220 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
221 C3v C3v C3v C3v C3v — — C3v C3v 1.00000
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ’medium’ ’loose’ 0.001 0.05 diff dot product
222 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
223 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
224 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
225 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
226 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
227 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
228 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
229 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
230 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
231 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
232 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
233 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
234 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
235 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
236 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
237 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
238 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
239 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
240 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
241 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
242 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
243 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
244 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
245 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
246 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
247 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
248 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
249 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
250 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000

Table S20: Dataset: dzugutov__mod, part 3.

22
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name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
3 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
4 Td Td Td Td Td Td Td Td Td 0.72205
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.99353
7 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
9 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
12 Csv Csv Csv Csv Csv Csv Csv Csv Csv 1.00000
13 Ih Ih Ih Ih Ih Th Th Th Ih 0.96549
14 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
15 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
16 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
18 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
19 D5h D5h Cs Cs D5h D5h D5h D5h D5h ! 1.00000
20 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
22 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
23 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
24 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
25 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
26 Td Td Td Td Td Td Td Td Td 0.98393
27 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
28 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
29 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
30 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
31 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
32 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
33 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
34 D5h D5h C5 C5 D5h D5h D5h D5h D5h ! 1.00000
35 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
36 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
37 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
38 D6h D6h D6h D6h D6h D6h - D6h D6h 1.00000
39 Cév Cé6v Cc6 Cce6 Cév Cév Cév Cév C6v ! 1.00000
40 D6h D6h C6h C6h D6h D6h D6h D6h D6h ! 1.00000
41 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
42 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
43 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
44 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
45 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
46 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
47 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
48 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
49 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
50 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
51 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
52 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
53 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
54 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
55 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
56 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
57 Td Td Td Td Td Td Td Td Td 0.97651
58 C3v C3v - — C3v C3v C3v C3v C3v 1.00000
59 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
60 C3v C3v — - C3v C3v C3v C3v C3v 1.00000
61 Td Td Td Td Td Td Td Td Td 0.94438
62 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
63 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
64 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
65 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
66 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
67 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
68 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
69 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
70 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
71 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
72 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
73 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
74 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
75 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
76 D6h D6h C6h C6h D6h D6h - D6h D6h ! 1.00000
7 Cév Cév Cé6 C6 Cév Cév Cév Cév Cév ! 1.00000
78 D6h D6h D6h D6h D6h D6h - D6h D6h 1.00000
79 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
80 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 C1 Cc2 Cc2 ! 1.00000
81 Cs Cs Cs Cs Cs - - Cs Cs 1.00000
82 D3d D3d S6 S6 D3d D3d - D3d D3d ! 1.00000
83 C2v C2v Cs C2v C2v C2v C2v C2v C2v ! 1.00000
84 Cc2 Cc2 Cc2 C2 Cc2 (ep] Cc2 Cc2 C2 1.00000
85 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
86 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
87 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
88 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
89 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
90 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
91 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
92 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
93 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
94 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
95 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
96 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
97 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
98 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
929 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
100 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
Table S21: Dataset: finnis-sinclair/Fe, part 1.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
3 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
4 Td Td Td Td Td Td Td Td Td 0.94412
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 Oh Oh Oh Oh Oh Oh Oh Oh Oh 1.00000
7 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8 C2v C2v C2v C2v C2v C2v D2d C2v C2v ! 1.00000
9 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
12 Csv Csv Csv Csv Csv Csv Csv Csv Csv 1.00000
13 Ih Ih Ih Ih Ih Th Th Th Ih 0.98729
14 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
15 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
16 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
18 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
19 D5h D5h Cs Cs D5h D5h D5h D5h D5h ! 1.00000
20 D3 D3 D3 D3 D3 D3 - D3 D3 1.00000
21 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
22 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
23 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
24 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
25 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
26 S4 S4 S4 S4 S4 S4 Td S4 S4 ! 1.00000
27 C1 C1 C1 C1 C1 C1 Cs C1 C1 ! 0.00000
28 Cc2 Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 Cc2 1.00000
29 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 C2v Cc2 Cc2 ! 1.00000
30 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
31 C1 C3 C1 C1 C1 - C3 C1 C3 ™M 0.99905
32 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
33 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
34 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
35 D3 D3 D3 D3 D3 D3 - D3 D3 1.00000
36 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
37 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
38 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
39 D5 D5 C5 C5 D5 D5 D5 D5 D5 ! 1.00000
40 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
41 C1 C1 C1 C1 C1 C1 Cs C1 C1 ! 0.00000
42 Cc2 C2 Cc2 C2 Cc2 - Cc2 Cc2 C2 1.00000
43 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
44 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
45 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
46 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
47 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
48 C3 C3 C3 C3 C3 C3 C3v C3 C3 ! 1.00000
49 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
50 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
51 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
52 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
53 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
54 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
55 D5 D5 D5 D5 D5 D5 - D5 D5 1.00000
56 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
57 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
58 C3v C3v — C3v C3v C3v C3v C3v 1.00000
59 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.99639
60 Cav C4v Cav Cd4v Cav Cdav - Cdav C4v 1.00000
61 D4h D4h D4h D4h D4h D4h D4h D4h D4h 1.00000
62 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
63 D4h D4h C4h C4h D4h D4h D4h D4h D4h ! 1.00000
64 C4av C4v Cav C4v Cav C4v Cav C4v C4v 1.00000
65 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
66 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
67 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
68 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
69 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
70 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
71 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
72 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
73 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
74 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
75 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
76 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
7 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
78 D3d D3d D3d D3d D3d D3 - D3d D3d ! 1.00000
79 Cs Cs Cs Cs Cs - Cs Cs Cs 1.00000
80 C2h C2h C2h C2h C2h C1 - C2h C2h ! 1.00000
81 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
82 C2h C2h C2h C2h C2h C1 - C2h C2h ! 1.00000
83 Cs Cs Cs Cs Cs - Cs Cs Cs 1.00000
84 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
85 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
86 Cc2 C2 Cc2 C2 Cc2 Cc2 Cc2 C2 C2 1.00000
87 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
88 D4h D4h D4h C4h D4h D4h - D4h D4h ! 1.00000
89 Cav Cav Cav Cav Cav Cav - Cav Cav 1.00000
90 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
91 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
92 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
93 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
94 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
95 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
96 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
97 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
98 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
99 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
100 D2d D2d D2d D2d D2d Cc2 D2 D2d D2d ! 1.00000

Table S22: Dataset: finnis-sinclair/Mo, part 1.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
3 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
4 Td Td Td Td Td Td Td Td Td 0.92867
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.99980
7 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
9 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
12 Cbv C5v Cb5v C5v Cbv Cb5v Cbv Cb5v C5v 1.00000
13 Th Th Th Th Th Th Th Th Th 0.99686
14 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
15 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
16 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
18 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
19 D5h D5h C5 C5 D5h D5h D5h D5h D5h ! 1.00000
20 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
22 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
23 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
24 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
25 Cs Cs C1 Cs Cs Cs Cs Cs Cs ! 1.00000
26 Td Td Td Td Td Td Td Td Td 0.86872
27 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
28 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
29 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
30 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
31 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
32 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
33 Cbv C5v C5 C5 Cbv Cb5v Cb5v Cb5v C5v ! 1.00000
34 D5h D5h Cs Cs D5h D5h D5h D5h D5h ! 1.00000
35 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
36 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
37 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
38 D6h D6h D6h D6h D6h D6h - D6h D6h 1.00000
39 Cév Cév C6 C6 Cév Cév Cév Cév Cév ! 1.00000
40 D6h D6h C6h C6h D6h D6h D6h D6h D6h ! 1.00000
41 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
42 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
43 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
44 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
45 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
46 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
47 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
48 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
49 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
50 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
51 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
52 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
53 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
54 Cbv C5v C5 C5 Cbv Cb5v - Cb5v C5v ! 1.00000
55 Ih Th Ih Th Ih Ih Ih Th Th 0.97759
56 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
57 D2d D2d D2d D2d D2d D2d D2 D2d D2d ! 1.00000
58 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
59 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
60 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
61 Td Td Td Td Td Td Td Td Td 0.96580
62 Cs Cs Cs Cs Cs - Cs Cs Cs 1.00000
63 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
64 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
65 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
66 C1 C1 - C1 C1 C1 C1 C1 C1 0.00000
67 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
68 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
69 C3 C3 C3 C3 C3 C1 C1 C3 C3 ! 1.00000
70 Cc2 C2v Cc2 Cc2 Cc2 C2v C2v Cc2 C2v ™M 1.00000
71 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
72 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
73 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
74 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
75 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
76 D3h D3h C3h C3h D3h D3h - D3h D3h ! 1.00000
T C3v C3v - - C3v C3v Cév C3v C3v ! 1.00000
78 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
79 Cs Cs Cs Cs Cs C2v - Cs Cs ! 1.00000
80 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
81 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
82 Cc2 Cc2 Cc2 C2 Cc2 Cc2 - Cc2 Cc2 1.00000
83 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
84 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
85 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
86 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
87 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
88 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
89 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
90 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
91 D3 D3 D3 D3 D3 C1 - D3 D3 ! 1.00000
92 Cc2 Cc2 Cc2 C2 Cc2 - Cc2 Cc2 C2 1.00000
93 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
94 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
95 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
96 Cc2 C2v Cc2 Cc2 Cc2 C2v C2v Cc2 C2v ™M 1.00000
97 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
98 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
99 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
100 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
101 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
102 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
103 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
104 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
105 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
106 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
107 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
108 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
109 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
110 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
111 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
Table S23: Dataset: glue_ Al, part 1.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ‘default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
112 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
113 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
114 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
115 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
116 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
117 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
118 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
119 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
120 Cc2 Cc2 Cc2 C2 Cc2 - Cc2 Cc2 C2 1.00000
121 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
122 Cc2 Cc2 Cc2 Cc2 Cc2 - Cc2 C2 C2 1.00000
123 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
124 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
125 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
126 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
127 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
128 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
129 C3 C3 C3 C3 - - Cc3 Cc3 C3 1.00000
130 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
131 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
132 Cc2 Cc2 Cc2 C2 Cc2 Cc2 C1 Cc2 C2 ! 1.00000
133 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
134 Cc2 C2v Cc2 C2v Cc2 C2v - Cc2 Cc2 ! 1.00000
135 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
136 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
137 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
138 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
139 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
140 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
141 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
142 C2v C2v C2v C2v C2v - C2v C2v C2v 1.00000
143 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
144 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
145 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
146 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
147 Ih Ih Ih Th Ih Ih Ih Ih Ih 0.98283
148 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
149 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
150 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
151 C2v C2v C2v C2v C2v - - C2v C2v 1.00000
152 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
153 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
154 Cs Cs Cs Cs Cs - - Cs Cs 1.00000
155 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
156 C3v C3v - - C3v C3v - C3v C3v 1.00000
157 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
158 Cc2 Cc2 Cc2 Cc2 Cc2 — - Cc2 Cc2 1.00000
159 Cs Cs Cs Cs Cs - Cs Cs Cs 1.00000
160 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
161 C1 C1 C1 C1 C1 C1 - C1 C1 0.00000
162 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
163 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
164 Cc2 Cc2 Cc2 C2 Cc2 C2 - Cc2 C2 1.00000
165 Cs Cs Cs Cs Cs - - Cs Cs 1.00000
166 Cs Cs Cs Cs Cs - - Cs Cs 1.00000
167 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
168 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 — Cc2 Cc2 1.00000
169 C1 C1 C1 C1 C1 C1 - C1 C1 0.00000
170 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
171 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
172 D3h D3h D3h D3h D3h C3h - D3h D3h ! 1.00000
173 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
174 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
175 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
176 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
177 Cc2 Cc2 Cc2 Cc2 c2 Cc2 - Cc2 Cc2 1.00000
178 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
179 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
180 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
181 Cs C2v Cs Cs Cs Cs - Cs Cs ! 1.00000
182 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
183 C1 Cs C1 C1 C1 Cs - C1 C1 ! 0.00000
184 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
185 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
186 Cc2 Cc2 Cc2 C2 Cc2 C2 Cc2 Cc2 Cc2 1.00000
187 C1 C1 C1 C1 C1 C1 - C1 C1 0.00000
188 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
189 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
190 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000
Table S24: Dataset: glue_ Al, part 2.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
3 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
4 Td Td Td Td Td Td Td Td Td 0.93647
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.99985
7 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8 C2v D2d C2v D2d C2v C2v D2d C2v D2d ™M 1.00000
9 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
10 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
11 C3v C3v — - C3v C3v C3v C3v C3v 1.00000
12 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
13 D5h D5h C5 C5 D5h D5h - D5h D5h ! 1.00000
14 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
15 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
16 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
17 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
18 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
19 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
20 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
22 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
23 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
24 D2h D2h D2h D2h D2h - D2h D2h D2h 1.00000
25 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
26 Cs Cs Cs Cs Cs Cs C2v Cs Cs ! 1.00000
27 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
28 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
29 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
30 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
31 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
32 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
33 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
34 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
35 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
36 D3d D3d - - D3d D3d D3d D3d D3d 1.00000
37 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
38 D3d D3d D3d D3d D3d D3d D3d D3d D3d 1.00000
39 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
40 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000
41 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
42 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
43 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
44 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
45 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
46 C1 C1 - C1 C1 C1 C1 C1 C1 0.00000
47 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
48 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
49 Cc2 Cc2 Cc2 C2 Cc2 Cc2 - Cc2 C2 1.00000
50 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
51 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
52 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
53 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
54 — - S10 S10 S10 S10 - S10 S10 1.00000
55 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
56 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
57 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
58 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
59 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
60 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
61 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
62 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
63 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
64 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
65 C2 Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 Cc2 1.00000
66 S4 S4 S4 S4 S4 S4 (ep] S4 S4 ! 1.00000
67 C1 C1 - C1 C1 C1 C1 C1 C1 0.00000
68 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
69 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
70 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
71 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
72 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
73 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
T4 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
75 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
76 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
T C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
78 Cc2 C2 Cc2 C2 Cc2 C1 Cc2 Cc2 C2 ! 1.00000
79 Cc2 C2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
80 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
81 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
82 D3 D3 D3 D3 D3 - - D3 D3 1.00000
83 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
84 D2 D2 D2 D2 D2 D2 D2 D2 D2 1.00000
85 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
86 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
87 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
88 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
89 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
90 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
91 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
92 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
93 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
94 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
95 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
96 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
97 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
98 C1 C1 C1 C1 C1 C1 Cs C1 C1 ! 0.00000
99 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
100 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
101 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
102 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
103 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
104 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
105 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
106 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
107 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
108 C2v C2v C2v C2v C2v - - C2v C2v 1.00000
109 C2v C2v C2v C2v C2v Cs - C2v C2v ! 1.00000
110 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
111 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
Table S25: Dataset: glue_ Pb, part 1.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 *default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
112 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
113 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
114 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 C1 Cc2 Cc2 ! 1.00000
115 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
116 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
117 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
118 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
119 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
120 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
121 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
122 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
123 Cc2 Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 Cc2 1.00000
124 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000
125 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
126 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
127 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
128 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
129 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
130 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
131 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
132 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
133 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
134 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
135 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
136 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
137 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
138 Cc2 Cc2 Cc2 C2 Cc2 Cc2 C1 Cc2 C2 ! 1.00000
139 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
140 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
141 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
142 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
143 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
144 C2 Cc2 Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000
145 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
146 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000
147 Cs Cs Cs Cs Cs Cs C1 Cs Cs ! 1.00000
148 D3d D3d S6 56 D3d D3d - D3d D3d ! 1.00000
149 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
150 Cs - Cs Cs Cs Cs - Cs Cs 1.00000
151 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
152 Cc2 - Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000
153 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
154 Cc2 - Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000
155 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
156 Cc2 - Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
157 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
158 Cc2 - Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
159 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
160 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000

Table S26: Dataset: glue Pb, part 2.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
3 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
4 Td Td Td Td Td Td Td Td Td 0.62381
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.90719
7 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8 D2d D2d D2d D2d D2d D2d D2d D2d D2d 1.00000
9 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10 D4d D4d D4d D4d D4d D4d D4d D4d D4d 1.00000
11 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
12 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
13 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
14 D6d - Déd Déd D6d Déd Déd Déd Dé6d 1.00000
15 D3 D3 D3 D3 D3 D3 - D3 D3 1.00000
16 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
18 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
19 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
20 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
21 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
22 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
23 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
24 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
25 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
26 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
27 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
28 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
29 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
30 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
31 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
32 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
33 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
34 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
35 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
36 D2h D2h D2h D2h D2h - D2h D2h D2h 1.00000
37 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
38 D2d D2d D2d D2d D2d D2d - D2d D2d 1.00000
39 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
40 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
41 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
42 D4 D4 D4 D4 D4 D4 D4 D4 D4 1.00000
43 Cc4 C4 C4 C4 C4 - - C4 C4 1.00000
44 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
45 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
46 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
a7 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
48 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
49 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
50 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
51 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
52 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
53 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
54 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
55 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
56 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
57 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
58 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
59 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
60 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
61 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
62 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
63 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
64 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
65 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
66 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
67 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
68 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
69 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
70 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
71 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
72 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
73 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
74 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
75 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
76 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
7 Cs Cs Cs Cs Cs Cs C1 Cs Cs ! 1.00000
78 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
79 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
80 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
81 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
82 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
83 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
84 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
85 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
86 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
87 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
88 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
89 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
90 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
91 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
92 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
93 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
94 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
95 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
96 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
97 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
98 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
929 Cs Cs Cs Cs Cs Cs C1 Cs Cs ! 1.00000
100 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
101 Cs Cs Cs Cs Cs Cs C1 Cs Cs ! 1.00000
102 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
103 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
104 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
105 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
106 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
107 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
108 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
109 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
110 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
111 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000

Table S27: Dataset: gupta/Cd, part 1.

29




SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
112 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
113 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
114 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
115 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
116 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
117 C1 C1 C1 C1 C1 C1 - C1 C1 0.00000
118 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
119 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
120 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
121 Cc2 Cc2 Cc2 Cc2 Cc2 C2 - Cc2 C2 1.00000
122 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
123 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
124 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
125 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000

Table S28: Dataset: gupta/Cd, part 2.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
3 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
4 Td Td Td Td Td Td Td Td Td 0.99763
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.96601
7 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8 D2d D2d D2d D2d D2d D2d D2d D2d D2d 1.00000
9 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
12 Csv Csv Csv Csv Csv Csv Csv Csv Csv 1.00000
13 Ih - Ci Ci Ih Th Th Th TIh ! 0.97125
14 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
15 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
16 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
18 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
19 D5h D5h Cs Cs D5h D5h D5h D5h D5h ! 1.00000
20 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
22 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
23 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
24 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
25 C3 C3 C3 C3 C3 C3 C3 C3 C3 1.00000
26 Td Td Td Td Td Td Td Td Td 0.91836
27 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
28 T T T T T T T T T 0.97817
29 C3 C3 C3 C3 C3 C3 C3 C3 C3 1.00000
30 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
31 C3 C3 C3 C3 C3 C3 C3 C3 C3 1.00000
32 D3 D3 D3 D3 D3 D3 - D3 D3 1.00000
33 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
34 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
35 C2v C2v Cc2 C2v C2v C2v C2v C2v C2v ! 1.00000
36 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
37 C1 Cc2 C1 C1 C1 C1 C1 C1 C1 ! 0.00000
38 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.99590
39 Cbv C5v C5 C5 Cbv Cb5v - Cb5v C5v ! 1.00000
40 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
41 Cs Cs C1 Cs Cs Cs Cs Cs Cs ! 1.00000
42 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
43 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
44 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
45 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
46 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
47 C1 C1 C1 C1 C1 C1 - C1 C1 0.00000
48 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
49 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
50 Cs Cs C1 Cs Cs - Cs Cs Cs ! 1.00000
51 C2v C2v C1 C2v C2v C2v - C2v C2v ! 1.00000
52 C3v C3v - - C3v C3v - C3v C3v 1.00000
53 C2v C2v Cs C2v C2v C2v Cs C2v C2v ! 1.00000
54 Csv Csv Cs Cs5 Csv Csv Csv Csv Csv ! 1.00000
55 Ih Th Ih Ih Ih Ih Ih Th Th 0.95414
56 C3v C3v - - C3v - - C3v C3v 1.00000
57 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
58 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
59 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
60 Cs Cs C1 Cs Cs Cs Cs Cs Cs ! 1.00000
61 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
62 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
63 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
64 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
65 Cc2 C2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
66 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
67 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
68 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
69 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
70 Cbv C5v Cbv C5v Cbv Cb5v — Cb5v C5v 1.00000
71 C5 C5 C5 C5 C5 - - C5 C5 1.00000
72 Cs Cs C1 Cs Cs Cs - Cs Cs ! 1.00000
73 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
74 Cb5v Csv Cs Cs Csv - - Csv Csv ! 1.00000
75 D5h D5h D5h Cs D5h D5h - D5h D5h ! 1.00000
76 Cs Cs C1 Cs C1 Cs - Cs Cs ! 1.00000
7 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
78 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
79 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
80 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
81 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 — Cc2 Cc2 1.00000
82 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
83 C2v C2v Cs C2v C2v C2v C2v C2v C2v ! 1.00000
84 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
85 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
86 Cc3 C3 C3 C3 C3 - C3 C3 C3 1.00000
87 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
88 Cs Cs C1 Cs Cs - Cs Cs Cs ! 1.00000
89 C3v C3v - - C3v C3v C1 C3v C3v ! 1.00000
90 Cs Cs C1 Cs Cs Cs Cs Cs Cs ! 1.00000
91 Cs Cs C1 Cs Cs Cs Cs Cs Cs ! 1.00000
92 C3v C3v — - C3v C3v C3v C3v C3v 0.99987
93 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
94 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
95 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
96 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
97 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
98 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
99 C2v C2v C2v C2v C1 C2v - C2v C2v ! 1.00000
100 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
101 C2v C2v Cs C2v C2v C2v - C2v C2v ! 1.00000
102 C2v C2v C2v C2v C2v - C2v C2v C2v 1.00000
103 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
104 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
105 Cc2 Cc2 C1 Cc2 Cc2 Cc2 C1 Cc2 Cc2 ! 1.00000
106 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
107 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
108 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
109 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
110 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
111 Cs Cs C1 Cs Cs Cs - Cs Cs ! 1.00000
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ‘default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
112 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
113 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
114 Cs Cs C1 Cs Cs Cs Cs Cs Cs ! 1.00000
115 Cbv C5v Cbv C5v Cbv — — Cb5v C5v 1.00000
116 Cbv C5v Cbv C5v Cbv - - Cb5v C5v 1.00000
117 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
118 Cs Cs C1 Cs Cs Cs Cs Cs Cs ! 1.00000
119 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
120 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
121 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
122 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
123 Cs Cs Cs Cs Cs C1 Cs Cs Cs ! 1.00000
124 Cs Cs C1 Cs Cs Cs Cs Cs Cs ! 1.00000
125 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
126 Cs Cs C1 Cs Cs Cs Cs Cs Cs ! 1.00000
127 C2v C2v Cc2 C2v C2v C2v - C2v C2v ! 1.00000
128 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
129 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
130 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
131 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
132 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
133 Cs Cs C1 Cs Cs Cs Cs Cs Cs ! 1.00000
134 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
135 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
136 Cs Cs C1 Cs Cs Cs - Cs Cs ! 1.00000
137 C3v C3v C3v C3v C3v C3v - C3v C3v 1.00000
138 C3v C3v - - C3v C3v - C3v C3v 1.00000
139 C2v C2v C1 C2v C2v C2v - C2v C2v ! 1.00000
140 Cs Cs C1 Cs Cs Cs - Cs Cs ! 0.99991
141 Csv Csv C1 Csv Csv - - Csv Csv ! 0.99999
142 Cs Cs C1 C1 Cs Cs C1 Cs Cs ! 0.99983
143 C2v C2v C2v C2v C2v - - C2v C2v 1.00000
144 C3v C3v - - C3v C3v - C3v C3v 1.00000
145 C2v C2v C1 C2v C2v C2v - C2v C2v ! 1.00000
146 Cs5v Csv C1 C5 Cs5v - - Csv Cs5v ! 1.00000
147 Ih Ih Ih Ih Ih Ih Ih Ih Ih 0.98344
148 Cs Cs C1 C1 Cs - - Cs Cs ! 0.99509
149 Cs Cs C1 Cs C1 Cs - Cs Cs ! 1.00000
150 C3v C3v - - C3v C3v - C3v C3v 1.00000
151 Cs Cs C1 Cs Cs - Cs Cs Cs ! 0.99998
152 Cs Cs Cs Cs Cs - - Cs Cs 1.00000
153 C3v C3v - - C3v - C3v C3v C3v 1.00000
154 C2v C2v Cc2 C2v C2v C2v - C2v C2v ! 1.00000
155 Cs Cs C1 Cs Cs Cs - Cs Cs ! 1.00000
156 Cs Cs C1 Cs Cs Cs Cs Cs Cs ! 1.00000
157 C2v C2v Cc2 C2v C2v C2v - C2v C2v ! 1.00000
158 Cs Cs C1 Cs Cs Cs Cs Cs Cs ! 1.00000
159 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
160 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
161 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
162 Cs Cs C1 Cs Cs C1 Cs Cs Cs ! 1.00000
163 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
164 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
165 Cs Cs C1 Cs Cs Cs Cs Cs Cs ! 1.00000
166 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
167 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
168 C3v C3v C3v C3v C3v C3v — C3v C3v 1.00000
169 Cc2 Cc2 C1 Cc2 Cc2 Cc2 - Cc2 Cc2 ! 1.00000
170 C2v C2v C2v C2v Cc2 C2v C2v C2v C2v ! 1.00000
171 Cs Cs C1 Cs Cs Cs - Cs Cs ! 1.00000
172 Cb5v C5v C5 C5 Cb5v Cb5v - Cbv C5v ! 1.00000
173 Cb5v Csv Cb5v Csv Csv Csv - Csv Csv 1.00000
174 Cs Cs C1 Cs Cs Cs - C1 Cs M 1.00000
175 C1 Cs C1 Cs Cs Cs - C1 Cs M 1.00000
176 Cs Cs C1 Cs Cs Cs - Cs Cs ! 1.00000
177 Cs5v Csv Csv Csv Csv - - Csv Csv 1.00000
178 C5v Csv Cs5 C5 Csv - - C5v Cs5v ! 1.00000
179 C1 Cs C1 Cs Cs Cs Cs C1 Cs ™M 1.00000
180 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
181 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
182 Cs Cs Cs Cs Cs C1 - Cs Cs ! 1.00000
183 - C2v C1 C2v C1 C2v - Cc2 C2v ™M 1.00000
184 C1 Cs C1 Cs Cs Cs Cs C1 Cs ™M 1.00000
185 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
186 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
187 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
188 Cs Cs C1 Cs C1 Cs Cs Cs Cs ! 1.00000
189 C1 Cs C1 Cs C1 C1 Cs C1 Cs ™M 1.00000
190 D5 D5h D5 C5 Cbv D5h — D5h D5h ! 1.00000
191 Cbv C5v Cbv C5 — - - Cb5v C5v ! 1.00000
192 D5h D5h D5h C5 D5h D5h - D5h D5h ! 1.00000
193 C2v C2v C2v C2v C2v - - C2v C2v 1.00000
194 Cs Cs Cs Cs C1 C1 - Cs Cs ! 1.00000
195 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
196 C2v C2v Cs C2v C2v C1 - C2v C2v ! 1.00000
197 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
198 Cc2 Cc2 C1 Cc2 Cc2 C1 - Cc2 Cc2 ! 1.00000
199 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
200 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
3 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
4 Td Td Td Td Td Td Td Td Td 0.70645
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.99970
7 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8 D2d D2d D2d D2d D2d D2d D2d D2d D2d 1.00000
9 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
10 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
12 Csv Csv Csv Csv Csv Csv Csv Csv Csv 1.00000
13 Ih - Ci Ci Ih Th Th Th TIh ! 0.93316
14 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
15 D6d — Cc6 Cc6 D6d D6d D6d D6d D6d ! 1.00000
16 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
17 Td Td Td Td Td Td Td Td Td 0.98972
18 Cbv C5v C5 C5 Cbv Cbv Cbv Cb5v C5v ! 1.00000
19 D5h D5h Cs Cs D5h D5h D5h D5h D5h ! 1.00000
20 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
22 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
23 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
24 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
25 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
26 Td Td Td Td Td Td Td Td Td 0.89129
27 Cs Cs Cs Cs Cs - Cs Cs Cs 1.00000
28 T T T T T T T T T 0.84607
29 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
30 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
31 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
32 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
33 D3 D3 D3 - D3 C3 - D3 D3 ! 1.00000
34 T T T T T T T T T 0.81925
35 D3 D3 D3 D3 D3 - - D3 D3 1.00000
36 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
37 C3 C3 C3 C3 C3 C3 C3 C3 C3 1.00000
38 Th Th Th Th Th Th Oh Th Th ! 0.70421
39 C5 C5 C5 C5 C5 C5 C5 C5 C5 1.00000
40 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
41 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
42 D2 D2 D2 D2 D2 D2 - D2 D2 1.00000
43 Cc2 Cc2 Cc2 C2 Cc2 - Cc2 Cc2 C2 1.00000
44 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
45 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
46 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
47 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
48 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
49 Cbv C5v C5 C5 Cbv Cb5v - Cb5v C5v ! 1.00000
50 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
51 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
52 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
53 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
54 Csv Csv Cs Cs5 Csv Csv Csv Csv Csv ! 1.00000
55 Ih Th Ih Ih Ih Th Th Th Th 0.95786
56 C3v C3v - - C3v - C3 C3v C3v ! 1.00000
57 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
58 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
59 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
60 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
61 Td Td Td Td Td Td Td Td Td 0.86453
62 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
63 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
64 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
65 Cc2 C2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
66 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
67 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
68 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
69 C5 C5 C5 C5 C5 — — C5 C5 1.00000
70 C5 C5 C5 C5 C5 C5 — C5 C5 1.00000
71 C5 C5 C5 C5 C5 - C1 C5 C5 ! 1.00000
72 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
73 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
74 C2h C2h C2h C2h C2h C2h - C2h C2h 1.00000
75 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
76 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
7 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
78 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
79 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
80 Cs Cs Cs Cs Cs Cs C1 Cs Cs ! 1.00000
81 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
82 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
83 D3 D3 D3 D3 D3 Cc3 - D3 D3 ! 1.00000
84 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
85 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
86 Cc3 C3 C3 C3 C3 - C3 C3 C3 1.00000
87 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
88 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
89 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
90 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
91 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
92 T T T T T T T T T 0.84597
93 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
94 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
95 Cc3 C3 C3 C3 C3 C3 C3 C3 C3 1.00000
96 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
97 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
98 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
99 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
100 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
101 D3 D3 D3 D3 D3 C3 - D3 D3 ! 1.00000
102 Cs Cs Cs Cs Cs - - Cs Cs 1.00000
103 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
104 D5 D5 C5 C5 D5 C5 - D5 D5 ! 1.00000
105 C5 C5 C5 C5 C5 - - C5 C5 1.00000
106 D5 D5 D5 D5 D5 Cs - D5 D5 ! 1.00000
107 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
108 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
109 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
110 Cs C5 Cs5 C5 Cs5 C5 - C5 C5 1.00000
111 Cs5 C5 Cs5 C5 Cs5 C5 - C5 C5 1.00000
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 *default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
112 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
113 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
114 Cs Cs Cs Cs Cs - - Cs Cs 1.00000
115 Ih Th Ih Ih Ih Th Th Th Th 0.90510
116 Csv Csv Csv Cs5 Csv - - Csv Csv ! 1.00000
117 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
118 C3v C3v - - C3v - - C3v C3v 1.00000
119 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000
120 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
121 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 C1 Cc2 Cc2 ! 1.00000
122 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
123 C2v C2v C2v C2v C2v C2v C1 C2v C2v ! 1.00000
124 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
125 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
126 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
127 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
128 C3v C3v - - C3v - - C3v C3v 1.00000
129 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
130 Cb5v C5v Csv Cb5v Cb5v Cb5v - C5v C5v 1.00000
131 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
132 Cs Cs Cs Cs Cs - - Cs Cs 1.00000
133 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
134 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
135 Th Ih Th Th Th Th Th Th Th 0.99815
136 Csv Csv Csv Cs Csv Csv - Csv Csv ! 1.00000
137 D5d D5d S10 s10 D5d D5d D5d D5d D5d ) 1.00000
138 C3v C3v - - C3v - - C3v C3v 1.00000
139 C2v C2v C2v C2v C2v - - C2v C2v 1.00000
140 Cs Cs Cs Cs Cs - - Cs Cs 1.00000
141 Cc2 Cc2 Cc2 Cc2 Cc2 — — Cc2 Cc2 1.00000
142 Cs Cs Cs Cs Cs - Cs Cs Cs 1.00000
143 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
144 C3v C3v - - C3v - C3v C3v C3v 1.00000
145 Ds5d D5d S10 S10 Ds5d Ds5d Ds5d Ds5d D5d ! 1.00000
146 Cb5v Cb5v Csv Cs Csv - - Csv Csv ! 1.00000
147 Ih Th Ih Ih Ih Th Th Th Th 0.87989
148 Cs Cs Cs Cs Cs - - Cs Cs 1.00000
149 Cs Cs Cs Cs - - - Cs Cs 1.00000
150 C3v C3v - - C3v C3v - C3v C3v 1.00000
151 Cs Cs Cs Cs Cs - - Cs Cs 1.00000
152 C2v C2v C2v C2v C2v C2v — C2v C2v 1.00000
153 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
154 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
155 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
156 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
157 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
158 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
159 C1 C1 C1 C1 C1 C1 - C1 C1 0.00000
160 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
161 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
162 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
163 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
164 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
165 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
166 Cb5v Csv Cs5v Cs5v Cb5v - - Csv Cs5v 1.00000
167 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
168 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
169 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
170 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
171 Cs5v Csv Csv Csv Csv Csv - Csv Csv 1.00000
172 Cb5v Csv Csv Csv Cs5v Csv - Csv Csv 1.00000
173 Cbv C5v Cbv C5v Cbv C5v - Cbv C5v 1.00000
174 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
175 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
176 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
177 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
178 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
179 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
180 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
181 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
182 Cs Cs Cs Cs - Cs Cs Cs Cs 1.00000
183 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
184 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
185 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
186 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
187 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
188 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
189 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
190 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
191 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
192 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
193 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
194 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
195 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
196 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
197 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
198 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
199 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
200 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
201 C3v C3v - - C3v C3v C1 C3v C3v ! 1.00000
202 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
203 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
204 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
205 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
206 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
207 C3v C3v — - C3v C3v - C3v C3v 1.00000
208 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
209 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
210 C3v C3v - - C3v C3v - C3v C3v 1.00000
211 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
212 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
213 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
214 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
215 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
216 C2v C2v C2v C2v C2v — — C2v C2v 1.00000
217 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
218 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
219 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
220 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
221 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 *default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
222 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
223 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
224 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
225 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
226 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
227 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
228 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
229 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
230 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
231 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
232 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
233 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
234 Cs Cs Cs Cs Cs - Cs Cs Cs 1.00000
235 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
236 Csv Csv Csv Csv Csv Csv - Csv Csv 1.00000
237 Csv Csv Csv Csv Csv Csv - Csv Csv 1.00000
238 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
239 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
240 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
241 Cbv C5v Cbv C5v Cbv Cb5v — Cb5v C5v 1.00000
242 Cbv C5v Cbv C5v Cbv - - Cb5v C5v 1.00000
243 Cs Cs Cs Cs Cs - - Cs Cs 1.00000
244 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
245 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
246 Cs D5 Cs Cs - C1 C1 Cs Cs ! 1.00000
247 Cs Cs5 Cs Cs Cs - C1 Cs Cs ) 1.00000
248 Cs D5 Cs D5 - C1 C1 Cs5 D5 M 1.00000
249 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
250 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
251 — - C1 C1 C1 C1 C1 C1 C1 0.00000
252 - - - — C3v C3v - C3v C3v 1.00000
253 - - Cs Cs Cs Cs - Cs Cs 1.00000
254 - - C1 C1 C1 C1 C1 C1 C1 0.00000
255 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
256 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
257 - - C1 C1 C1 C1 C1 C1 C1 0.00000
258 - - Cs Cs Cs Cs - Cs Cs 1.00000
259 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
260 - - C1 C1 C1 C1 C1 C1 C1 0.00000
261 - - Csv Csv Cs5v - - Csv Csv 1.00000
262 — - Cbv C5v Cbv — — C5v C5v 1.00000
263 - - Cs Cs Cs - - Cs Cs 1.00000
264 - - Cs Cs Cs - - Cs Cs 1.00000
265 - - Cs Cs Cs Cs - Cs Cs 1.00000
266 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
267 - - Th Th Th Th Th Th Th 0.91407
268 - - Csv Cs - - - Csv Csv ! 1.00000
269 - - C2v C2v C2v C2v - C2v C2v 1.00000
270 - - Cs Cs Cs Cs - Cs Cs 1.00000
271 - - C2v C2v C2v C2v - C2v C2v 1.00000
272 - - Cs Cs Cs Cs - Cs Cs 1.00000
273 — - Cc2 Cc2 Cc2 Cc2 — Cc2 Cc2 1.00000
274 — - C1 C1 C1 C1 - C1 C1 0.00000
275 - - Cs Cs Cs - Cs Cs Cs 1.00000
276 - - - - C3v C3v - C3v C3v 1.00000
277 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
278 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
279 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
280 - - C1 C1 C1 C1 C1 C1 C1 0.00000
281 - - C1 C1 C1 C1 C1 C1 C1 0.00000
282 - - Cs Cs Cs Cs - Cs Cs 1.00000
283 - - C1 C1 C1 C1 C1 C1 C1 0.00000
284 - - C1 C1 C1 C1 C1 C1 C1 0.00000
285 — - — - C3v C3v - C3v C3v 1.00000
286 - - C2v C2v C2v C2v - C2v C2v 1.00000
287 - - C2v C2v C2v C2v - C2v C2v 1.00000
288 - - Cs Cs Cs Cs - Cs Cs 1.00000
289 - - C1 C1 C1 C1 C1 C1 C1 0.00000
290 - - C1 C1 C1 C1 - C1 C1 0.00000
291 - - Cs Cs Cs Cs - Cs Cs 1.00000
292 - - Csv Csv Csv - - Csv Csv 1.00000
293 - - Cs Cs Cs Cs - Cs Cs 1.00000
294 - - Cs Cs Cs Cs - Cs Cs 1.00000
295 - - Cs Cs - Cs - Cs Cs 1.00000
296 - - Cs Cs Cs Cs - Cs Cs 1.00000
297 - - Ci Ci Th Ih Ih Th Th ! 1.00000
298 - - Cb5v C5 Cb5v - - Cb5v C5v ! 1.00000
299 - - S10 S10 D5d D5d D5d D5d D5d ! 1.00000
300 - - - - C3v - C3v C3v C3v 1.00000
301 - - C2v C2v C2v C2v - C2v C2v 1.00000
302 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
303 - - Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
304 - - Cs Cs Cs - Cs Cs Cs 1.00000
305 — - C2v C2v C2v — — C2v C2v 1.00000
306 — - — - C3v - C3v C3v C3v 1.00000
307 - - C2v C2v C2v - - C2v C2v 1.00000
308 - - Cbv C5 Cbv - - Cb5v C5v ! 1.00000
309 - - Th Th Th Th Ih Th Th 1.00000
310 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
311 - - C2v C2v C2v C2v - C2v C2v 1.00000
312 - - Cs Cs Cs Cs - Cs Cs 1.00000
313 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
314 - - Cs Cs Cs Cs - Cs Cs 1.00000
315 - — C2v C2v C2v C2v - C2v C2v 1.00000
316 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
317 — - C1 C1 C1 C1 C1 C1 C1 0.00000
318 - - C1 C1 C1 C1 C1 C1 C1 0.00000
319 - - C1 C1 C1 C1 C1 C1 C1 0.00000
320 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
321 - - C1 C1 C1 C1 C1 C1 C1 0.00000
322 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
323 - - C1 C1 C1 C1 C1 C1 C1 0.00000
324 - - C1 C1 C1 C1 C1 C1 C1 0.00000
325 - - C1 C1 C1 C1 C1 C1 C1 0.00000
326 - - Cs Cs Cs Cs - Cs Cs 1.00000
327 - - C1 C1 C1 C1 - C1 C1 0.00000
328 - - Cbv C5v Cbv Cb5v - Cbv C5v 1.00000
329 - - Cs Cs Cs Cs - Cs Cs 1.00000
330 - - Cs Cs Cs Cs - Cs Cs 1.00000
331 - - C1 C1 C1 C1 C1 C1 C1 0.00000
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 *default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
332 - - Cs Cs Cs Cs - Cs Cs 1.00000
333 - - C1 C1 C1 C1 C1 C1 C1 0.00000
334 - - Cs Cs Cs Cs - Cs Cs 1.00000
335 - - C1 C1 C1 C1 C1 C1 C1 0.00000
336 - - Cs Cs Cs Cs - Cs Cs 1.00000
337 - - C1 C1 C1 C1 C1 C1 C1 0.00000
338 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
339 - - Cs Cs Cs Cs - Cs Cs 1.00000
340 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
341 — - C1 C1 C1 C1 C1 C1 C1 0.00000
342 — - C1 C1 C1 C1 C1 C1 C1 0.00000
343 - - C1 C1 C1 C1 C1 C1 C1 0.00000
344 - - Cs Cs Cs Cs - Cs Cs 1.00000
345 - - Cs Cs Cs Cs - Cs Cs 1.00000
346 - - C1 C1 C1 C1 C1 C1 C1 0.00000
347 - - Cs Cs Cs - - Cs Cs 1.00000
348 - - Csv Csv Csv - - Csv Csv 1.00000
349 - - Cs Cs Cs Cs - Cs Cs 1.00000
350 - - Cs Cs Cs Cs - Cs Cs 1.00000
351 - - Cs Cs Cs - - Cs Cs 1.00000
352 — - C1 C1 C1 C1 — C1 C1 0.00000
353 - - Cs Cs Cs Cs - Cs Cs 1.00000
354 - - Cs Cs Cs Cs - Cs Cs 1.00000
355 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
356 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
357 - - C1 C1 C1 C1 C1 C1 C1 0.00000
358 - - C1 C1 C1 C1 C1 C1 C1 0.00000
359 - - C1 C1 C1 C1 C1 C1 C1 0.00000
360 - - C1 C1 C1 C1 C1 C1 C1 0.00000
361 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
362 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
363 - - C1 C1 C1 C1 C1 C1 C1 0.00000
364 — - C1 C1 C1 C1 C1 C1 C1 0.00000
365 - - C1 C1 C1 C1 C1 C1 C1 0.00000
366 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
367 - - C1 C1 C1 C1 C1 C1 C1 0.00000
368 - - C1 C1 C1 C1 C1 C1 C1 0.00000
369 - - C2v C2v C2v C2v - C2v C2v 1.00000
370 - - C1 C1 C1 C1 C1 C1 C1 0.00000
371 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
372 - - C1 C1 C1 C1 C1 C1 C1 0.00000
373 — - — — C3v — C3v C3v C3v 1.00000
374 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
375 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
376 - - - - C3v C3v C3v C3v C3v 1.00000
377 - - C1 C1 C1 C1 C1 C1 C1 0.00000
378 - - C1 C1 C1 C1 C1 C1 C1 0.00000
379 - - C1 C1 C1 C1 C1 C1 C1 0.00000
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
3 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
4 Td Td Td Td Td Td Td Td Td 0.97670
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.98814
7 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8 D2d D2d D2d D2d D2d D2d D2d D2d D2d 1.00000
9 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
12 Csv Csv Csv Csv Csv Csv Csv Csv Csv 1.00000
13 Ih - Ci Ci Ih Th Th Th TIh ! 0.97225
14 Cév Cév Cév Cév Cév Cé6v Cév Cév Cév 1.00000
15 D6d — Cc6 Cc6 D6d D6d D6d D6d D6d ! 1.00000
16 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
17 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
18 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
19 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
20 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
21 Cév Cév [e]3) C6 Cév Cév Cév Cév Cév ! 1.00000
22 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
23 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
24 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
25 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
26 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
27 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
28 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
29 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
30 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
31 C3 C3 C3 C3 C3 C3 C3 C3 C3 1.00000
32 D2d D2d D2d D2d D2d D2d D2d D2d D2d 1.00000
33 C1 C1 - C1 C1 C1 C1 C1 C1 0.00000
34 Cc2 Cc2 Cc2 C2 Cc2 C2 Cc2 Cc2 C2 1.00000
35 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
36 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
37 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
38 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.99984
39 C4v C4v C4 C4 C4v C4av C4v C4av C4v ! 1.00000
40 D2 D2 D2 D2 D2 D2 C1 D2 D2 ! 1.00000
41 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
42 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
43 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
44 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
45 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
46 C3 C3 C3 C3 C3 C3 - C3 C3 1.00000
47 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
48 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
49 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
50 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
51 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
52 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
53 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
54 Ih Th Ci Ci Ih Th Th Th Th ! 0.95000
55 Ih Th Ci Ci Ih Th Th Th Th ! 0.95450
56 D2h D2h D2h D2h D2h D2h - D2h D2h 1.00000
57 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
58 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
59 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
60 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
61 C3v C3v C3v C3v C3v C3v - C3v C3v 1.00000
62 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
63 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
64 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
65 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
66 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
67 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
68 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
69 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
70 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
71 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
72 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
73 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
74 Csv Csv Cs Cs Csv - - Csv Csv ! 1.00000
75 D5h D5h D5h D5h D5h D5h - D5h D5h 1.00000
76 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
7 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
78 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
79 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.99543
80 Cav Cav Cdav Cdav Cdav Cav — Cav Cd4v 1.00000
81 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
82 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
83 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
84 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
85 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
86 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
87 Cs Cs Cs Cs Cs - Cs Cs Cs 1.00000
88 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
89 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
90 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
91 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
92 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
93 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
94 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
95 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
96 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
97 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
98 Cs Cs Cs Cs Cs Cs C1 Cs Cs ! 1.00000
929 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
100 Csv Csv Csv C5 C5v - Csv Csv Cs5v ! 1.00000
101 D5h D5h D5h C5 D5h D5h - D5h D5h ! 1.00000
102 D2h D2h D2h D2h D2h D2h - D2h D2h 1.00000
103 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
104 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
105 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
106 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
107 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
108 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
109 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
110 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
111 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000

Table S35: Dataset: gupta/Pb, part 1.




SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ’medium’ ’loose’ 0.001 0.05 diff dot product
112 C2v C2v C2v C2v C2v C2v — C2v C2v 1.00000
113 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
114 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
115 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
116 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
117 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
118 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
119 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
120 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
121 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
122 C2v C2v C2v C2v C2v C2v — C2v C2v 1.00000
123 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
124 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
125 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
126 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
127 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
128 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
129 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
130 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
131 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
132 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
133 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
134 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
135 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
136 Cav Cav Cav Cav Cav Cav Cav Cav Cav 1.00000
137 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
138 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
139 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
140 Oh Oh Oh Oh Oh Oh Oh Oh Oh 1.00000
141 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
142 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
143 C3v C3v — — C3v — C3v C3v C3v 1.00000
144 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
145 Cbv C5v Cbv C5v Cbv - - Cb5v C5v 1.00000
146 D5h D5h D5h D5h D5h D5h - D5h D5h 1.00000
147 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
148 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
149 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
150 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
3 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
4 Td Td Td Td Td Td Td Td Td 0.95632
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.93051
7 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8 D2d D2d D2d D2d D2d D2d D2d D2d D2d 1.00000
9 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
12 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
13 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
14 Cév Cév Cév Cév Cév Cév Cév Cév Cév 1.00000
15 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
16 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
18 C4v C4v C4v C4v C4v C4av C4v C4av C4v 1.00000
19 D4d D4d S8 S8 D4d D4d D4d D4d D4d ! 1.00000
20 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
22 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
23 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
24 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
25 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
26 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
27 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
28 D6d - Cc6 Cce6 D6d D6d D6d D6d D6d ! 1.00000
29 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
30 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
31 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
32 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
33 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
34 C3 C3 C3 C3 C3 C3 C3 C3 C3 1.00000
35 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
36 D2h D2h D2h D2h D2h D2h D2h D2h D2h 1.00000
37 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
38 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
39 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
40 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
41 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
42 D4 D4 D4 D4 D4 D4 D4 D4 D4 1.00000
43 Cc4 C4 Cc4 C4 C4 - C4 C4 C4 1.00000
44 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
45 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
46 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
a7 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
48 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
49 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
50 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
51 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
52 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
53 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
54 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
55 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
56 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
57 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
58 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
59 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
60 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
61 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
62 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
63 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
64 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
65 C1 C1 - C1 C1 C1 C1 C1 C1 0.00000
66 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
67 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
68 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
69 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
70 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
71 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
72 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
73 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
74 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
75 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
76 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
7 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
78 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
79 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
80 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
81 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
82 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
83 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
84 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
85 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
86 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
87 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
88 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
89 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
90 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
91 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
92 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
93 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
94 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
95 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
96 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
97 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
98 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
929 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
100 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
101 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
102 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
103 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
104 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
105 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
106 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
107 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
108 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
109 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
110 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
111 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000

Table S37: Dataset: gupta/Zn, part 1.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
112 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
113 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
114 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
115 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 — Cc2 Cc2 1.00000
116 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
117 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
118 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
119 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
120 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
121 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
122 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
123 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
124 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
125 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000

Table S38: Dataset: gupta/Zn, part 2.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
3 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
4 Td Td Td Td Td Td Td Td Td 0.94001
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.97782
7 D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
9 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
12 Cbv C5v Cb5v C5v Cbv Cb5v Cbv Cb5v C5v 1.00000
13 Th Th Ci Ci Th Th Th Th Th ! 1.00000
14 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
15 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
16 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
18 Cs5v Csv Cs5 C5 Cs5v Csv Csv Csv Csv ! 1.00000
19 D5h D5h C5 C5 D5h D5h D5h D5h D5h ! 1.00000
20 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
22 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
23 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
24 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
25 Cs Cs C1 Cs Cs Cs Cs Cs Cs ! 1.00000
26 Td Td Td Td Td Td Td Td Td 0.99957
27 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
28 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
29 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
30 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
31 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
32 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
33 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
34 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
35 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
36 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
37 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
38 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.80819
38i Csv Csv Cs5 C5 Csv Csv - Csv Csv ! 1.00000
39 Csv Csv C5 C5 Csv Csv - Csv Csv ! 1.00000
40 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
41 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
42 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
43 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
44 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
45 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
46 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
47 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
48 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
49 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
50 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
51 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
52 C3v C3v - — C3v C3v C3v C3v C3v 1.00000
53 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
54 Cbv C5v C5 C5 Cbv Cb5v Cb5v Cb5v C5v ! 1.00000
55 Th Th Th Th Th Th Th Th Th 1.00000
56 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
57 Cs Cs C1 Cs Cs - Cs Cs Cs ! 1.00000
58 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
59 C2v C2v Cc2 C2v C2v C2v C2v C2v C2v ! 1.00000
60 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
61 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
62 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
63 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
64 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
65 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
66 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
67 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
68 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
69 Csv Csv Cs Cs5 Csv Csv - Csv Csv ! 1.00000
70 Csv Csv Csv Csv Csv Csv - Csv Csv 1.00000
71 Csv Csv Csv C5 Csv Csv - Csv Csv ! 1.00000
72 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
73 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
74 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
75 D5h D5h D5h C5 D5h - - D5h D5h ! 1.00000
751 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
76 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
761 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
7 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
T7i C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
78 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
79 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
80 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
81 C2v C2v C2v C2v C2v C2v — C2v C2v 1.00000
82 C1 C1 C1 C1 C1 - C1 C1 C1 0.00000
83 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
84 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
85 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
86 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
87 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
88 Cs Cs C1 Cs Cs Cs Cs Cs Cs ! 1.00000
89 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
90 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
91 Cs Cs C1 Cs Cs Cs Cs Cs Cs ! 1.00000
92 C3v C3v C3v — C3v C3v C3v C3v C3v 1.00000
93 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
94 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
95 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
96 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
97 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
98 Td Td Td Td Td Td Td Td Td 0.98711
98i Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
99 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
100 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
101 C2v C2v C2v C2v C2v C2v — C2v C2v 1.00000
102 C2v C2v Cs C2v C2v - C2v C2v C2v ! 1.00000
102i Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
103 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
103i C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
104 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
Table S39: Dataset: LJ, part 1.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
104i Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
105 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
106 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
107 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
108 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
109 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
110 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
111 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
112 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
113 Cs Cs Cs Cs Cs - Cs Cs Cs 1.00000
114 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
115 Cb5v Csv Cb5v Csv C5v - - Csv Cs5v 1.00000
116 Csv Csv Csv Csv Csv - - Csv Csv 1.00000
117 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
118 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
119 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
120 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
121 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
122 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
123 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
124 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
125 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
126 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
127 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
128 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
129 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
130 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
131 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
132 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
133 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
134 C3v C3v - — C3v C3v - C3v C3v 1.00000
135 Ih Th Ci Ci Th Ih Ih Th Th ! 0.91300
136 Cb5v C5v Cb5v C5 Cbv Cb5v - Cb5v C5v ! 1.00000
137 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
138 C3v C3v - - C3v - - C3v C3v 1.00000
139 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
140 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
141 Csv Csv Csv Csv Csv - - Csv Csv 1.00000
142 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
143 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
144 C3v C3v — — C3v C3v — C3v C3v 1.00000
145 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
146 Cbv C5v Cbv C5 Cbv - - Cb5v C5v ! 1.00000
147 Th Th Ci Ci Th Th Th Th Th ! 0.99392
148 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
149 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
150 C3v C3v - C3 C3v - - C3v C3v ! 1.00000
Table S40: Dataset: LJ, part 2.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
5A D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6A Oh Oh Oh Oh Oh Oh Oh Oh Oh 1.00000
TA D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8A D2d D2d D2d D2d D2d D2d D2d D2d D2d 1.00000
8B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
9A D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
9B C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10A Dad D4d D4d D4d Dad D4d D4ad D4d D4d 1.00000
10B C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11A D4d D4d S8 S8 D4d D4d D4d D4d D4d ! 1.00000
11B C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
11C C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
11D Cs C2v Cs Cs Cs Cs C2v Cs C2v ™M 0.99983
11E C2 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 1.00000
11F C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
12A C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
12B Cs5v Csv Csv Csv Cs5v Cs5v C5v Csv Csv 1.00000
12C Cs Cs Cs Cs Cs Cs Cb5v Cs Cs ! 1.00000
12D D2d D2d D2d D2d D2d D2d D2d D2d D2d 1.00000
12E D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
13A Th - Ci Ci Th Ih Ih Ih Ih ! 0.96634
13B D5h D5h Cs Cs D5h D5h D5h D5h D5h ! 1.00000
14A C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
14B C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
14C C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
15A D6d - Cc6 C6 D6d D6d D6d D6d D6d ! 1.00000
15B C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
15C C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
16A D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
16B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
16C C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
17A D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
17B C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
17C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17D (o] Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 C2 1.00000
17E C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
18A Cc2 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 1.00000
18B Csv Csv C5 C5 Cs5v Csv Cs5v Cs5v Csv ! 1.00000
18C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
18D D5h D5h C5 C5 D5h D5h D5h D5h D5h ! 1.00000
19A D5h D5h Cs Cs5 D5h D5h D5h D5h D5h ! 1.00000
19B C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
20A C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
20B C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21A C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
21C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
22A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
22B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
23A D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
23B D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
23C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
23D C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
24A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
24Aprime C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
24B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
24C C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
25A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
25Aprime C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
25B C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
25C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
26A Td Td Td Td Td Td Td Td Td 0.94680
26B C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
26C D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
27A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
27B C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
27C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
27D Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
27E Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
28A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
28B Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
28C C3v C3v — — C3v C3v C3v C3v C3v 1.00000
28D Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
28E C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
29A D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
29B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
29C C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
29D C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
29E D5h D5h C5 C5 D5h D5h D5h D5h D5h ! 1.00000
29F C3v C3v - - C3v C3v C3v C3v C3v 1.00000
30A C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
30B C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
30C C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
30D Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
30Dprime Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
30E Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
31A C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
31B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
31C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
31D C2v C2v C2v C2v Cc2v C2v C2v C2v C2v 1.00000
31E C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
31F Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
32A C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
32B C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
32C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
32D C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
32E Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
33A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
33B Csv Csv Cs Cs Csv Csv Csv Csv Csv i 1.00000
33C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
33D C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
33E C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
33F Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
34A D5h D5h C5 C5 D5h D5h D5h D5h D5h ! 1.00000
34B C2v C2v C2v C2v C2v C2v — C2v C2v 1.00000
34C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
34D C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
34E Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
34F C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
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35A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
35B C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
35C C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
35D C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
35E C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
35F C3v C3v - - C3v C3v C3v C3v C3v 1.00000
36A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
36B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
36C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
36D C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
36E Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
36F Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
36G Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
37A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
37B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
37C C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
37D C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
37E C3v C3v - - C3v - C3v C3v C3v 1.00000
38A D2 D2 D2 D2 D2 D2 C2 D2 D2 ! 1.00000
38B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
38C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
38D Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.98693
38E Csv Cs5v C5 Cs5 Csv Cs5v - Cs5v C5v ! 1.00000
39A C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
39B C5v Cbv C5 C5 C5v C5v — C5v Cbv ! 1.00000
39C C4v C4v C4 C4 C4v C4v - C4v Cav ! 1.00000
40A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
40B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
40C D4h D4h D4h C4h D4h D4h D4h D4h D4h ! 1.00000
41A C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
41B Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
41C C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
41D Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
41E C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
41F Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
42A C3v C3v - — C3v C3v C3v C3v C3v 1.00000
42B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
42C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
42D Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
42E Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
43A C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
43B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
43C C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
43D C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
43E C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
44A C5v Cbv C5 C5 C5v C5v C5v C5v Cbv ! 1.00000
44B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
44C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
44D Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
44E C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
45A Th Ih Ci Ci Th Ih Ih Ih Ih ! 0.98813
45B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
45Bprime C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
45C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
45D C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
45E C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
45F Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
46A Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
46B C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
46C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
46D Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
46E Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
46Eprime Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
47A C3 C3 C3 C3 C3 C3 - C3 C3 1.00000
47B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
47C C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
47D Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
48A C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
48B Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
48Bprime C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
48C C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
48D Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
49A Cs Cs Cs Cs Cs - - Cs Cs 1.00000
49B C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
49C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
49D C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
50A C5v Cb5v Cs5v Cb5v C5v Cs5v Cb5v Cb5v Cb5v 1.00000
50B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
50C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
50D D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
51A Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000
51B C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
51Bprime C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
51C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
51D Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
51E Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
52A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
52B C3v C3v — - C3v C3v C3v C3v C3v 1.00000
52C C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
52D C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
52E C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
53A Dé6d D6d C6 ce D6d D6d - D6d D6d ! 1.00000
53B C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
53C Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
54A Cs Cs Cs Cs Cs - Cs Cs Cs 1.00000
54B Csv Csv Cs5 Cs Csv Csv Csv Csv Csv ! 1.00000
54C C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
54D C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
55A C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
55B Th Ih Ci Ci Th Ih Ih Ih Ih ! 0.94555
55C C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
55D Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
56A Cs Cs Cs Cs Cs - Cs Cs Cs 1.00000
56B C3v C3v - - C3v - C3v C3v C3v 1.00000
56C C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
56D Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
56E D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
57A D3h D3h D3h C3h D3h D3h D3h D3h D3h ! 1.00000
57B Cs Cs Cs Cs Cs - Cs Cs Cs 1.00000
57C C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
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57D Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
58A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
58B C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
58C D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
58D C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
58E C3v C3v - - C3v C3v C3v C3v C3v 1.00000
59A C3v C3v - - C3v C3v C3v C3v C3v 1.00000
59B C2v C2v C2v C2v C2v - - C2v C2v 1.00000
59C C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
59D C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
59E Td Td Td Td Td Td Td Td Td 0.86271
60A Cs Cs Cs Cs Cs - Cs Cs Cs 1.00000
60B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
60C C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
60D Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
60E C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
60F Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
61A Td Td Td Td Td Td Td Td Td 0.80426
61B C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
61Bprime Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
61C C3v C3v C3v C3v C3v C3v - C3v C3v 1.00000
62A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
62B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
62C C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
62D C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
62E C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
62F Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
62G C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
62H C1 C1 C1 C1 C1 C1 - C1 C1 0.00000
63A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
63B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
63C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
63D Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
64A D3d D3d S6 S6 D3d D3d - D3d D3d ! 1.00000
64B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
64C C2v C2v C2v C2v C2v C2v C1 C2v C2v ! 1.00000
64D Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
65A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
65B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
65C Cc2 c2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 1.00000
65D C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
65E C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
65F C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
65G C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
65H Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
66A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
66B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
66C C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
66D Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
66E Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
66F Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
66G Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
67A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
67B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
67C Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
67D C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
67TE C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
67TF C3v C3v - - C3v C3v C3v C3v C3v 1.00000
68A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
68B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
68C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
68D C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
68Dprime C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
68E C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
68F Cs Cs Cs Cs Cs Cs C1 Cs Cs ! 1.00000
68G C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
68H C3v C3v — — C3v C3v C3v C3v C3v 1.00000
69A C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
69B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
69C C5v Cb5v C5 C5 C5v Cbv - Cb5v Cbsv ! 1.00000
69D Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
69E Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
69F C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
69G C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
TOA C2v C2v C2v C2v C2v - C2v C2v C2v 1.00000
70B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
70C Cs5 C5 C5 C5 Cs5 - - C5 C5 1.00000
70D C5v Cbv Cbv Cb5v C5v Cbv — Cbv C5v 1.00000
7T0E Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
TO0F C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
70G Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
T1A C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
71B Cs Cs Cs Cs Cs Cs C1 Cs Cs ! 1.00000
71C Csv Csv Csv Csv Csv Csv - Csv Csv 1.00000
71D C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
7T1E Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
T2A C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
72B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
72C Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
72D C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
T2E C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
72F Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
73A C3 C3 c3 C3 C3 C3 C3 C3 C3 1.00000
73B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
73C Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
73D Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
73E Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
73F C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
T4A C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
74B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
74C C5v Cb5v C5 C5 C5v - - Cbv Cb5v ! 1.00000
74D Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
T5A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
75B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
75C D5h D5h D5h Cs D5h - - D5h D5h ! 1.00000
75D Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
T6A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
76B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
76C C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
76D C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
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7T6E Cs Cs Cs Cs Cs Cs — Cs Cs 1.00000
7T6F C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
76G C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
TTA C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
77B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
77C C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
77D C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
TTE Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
T8A Cc3 C3 C3 C3 Cc3 C3 — C3 C3 1.00000
78B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
78C C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
78D Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
78Dprime Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
78E C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
78F Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
78G C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
T9A C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
79B C2v C2v C2v C2v C2v — — C2v C2v 1.00000
79C C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
79D C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
7T9E Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
79F D3h D3h D3h - D3h D3h D3h D3h D3h 1.00000
80A C3 C3 C3 C3 C3 C3 C3 C3 C3 1.00000
80B Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
80C C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
80D C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
80E Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
80F Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
80G Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
147A C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
147B Ih Ih Ci Ci Th Ih Ih Ih Ih ! 0.97282
147C Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
147D Cs Cs Cs Cs Cs Cs C1 Cs Cs ! 1.00000
147E C3v C3v - C3 C3v C3v C3v C3v C3v ! 1.00000
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10 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
12 Cbv C5v Cbv C5v Cbv C5v Cbv C5v C5v 1.00000
13 Ih Ih Ih Ih Ih Ih Ih Ih Ih 1.00000
14 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
15 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
16 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17 Cc2 c2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
18 Csv Csv Cs Cs Csv Csv Csv Csv Csv ! 1.00000
19 D5h D5h C5 C5 D5h D5h D5h D5h D5h ! 1.00000
20 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
22 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
23 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
24 D3 D3 D3 D3 D3 D3 - D3 D3 1.00000
25 C3 C3 C3 C3 C3 C3 C3 C3 C3 1.00000
26 Td Td Td Td Td Td Td Td Td 0.87031
27 C1 C1 - C1 C1 C1 C1 C1 C1 0.00000
28 T T T T T T T T T 0.97859
29 C3 C3 C3 C3 C3 C3 C3 C3 C3 1.00000
30 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
31 Cc2 Cc2 Cc2 Cc2 c2 - Cc2 Cc2 Cc2 1.00000
32 D3 D3 D3 D3 D3 C3 - D3 D3 ! 1.00000
33 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
34 T T T T T T T T T 0.92770
35 D3 D3 D3 D3 D3 D3 - D3 D3 1.00000
36 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
37 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
38 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
39 C5 C5 Cs Cs Cs - Cs Cs Cs 1.00000
40 C1 Cs C1 Cs Cs Cs - C1 Cs M 1.00000
41 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
42 D2 D2 D2 D2 D2 D2 D2 D2 D2 1.00000
43 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
44 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
45 D3 D3 D3 D3 D3 D3 - D3 D3 1.00000
46 Cc2 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 1.00000
47 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
48 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
49 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
50 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
51 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
52 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
53 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
54 C5v Csv Cs5 C5 C5v Csv - Csv Cb5v ! 1.00000
55 Ih Ih Ih Ih Ih Ih Ih Ih Ih 0.94694
56 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
57 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
58 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
59 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
60 D3 D3 D3 D3 D3 D3 - D3 D3 1.00000
61 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
62 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
63 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
64 D3 D3 D3 D3 D3 C3 C1 D3 D3 ! 1.00000
65 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
66 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
67 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
68 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
69 C5 C5 C5 C5 C5 - C1 C5 C5 ! 1.00000
70 C5 C5 Cs Cs Cs Cs - Cs Cs 1.00000
71 Cs Cs Cs Cs5 C1 - - Cs Cs5 ! 1.00000
72 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
73 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
74 D3d D3d D3d D3d D3d - - D3d D3d 1.00000
75 Cc2 Cc2 Cc2 Cc2 c2 - Cc2 Cc2 Cc2 1.00000
76 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
77 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 C1 Cc2 Cc2 ! 1.00000
78 C1 Cc2 C1 C1 C1 Cc2 - C1 Cc2 ™M 1.00000
79 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
80 D3 D3 D3 D3 D3 D3 - D3 D3 1.00000
81 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
82 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
83 C1 D3 C1 D3 C1 D3 - C1 D3 ™M 1.00000
84 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
85 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
86 C3 C3 C3 C3 C3 C3 C3 C3 C3 1.00000
87 C2v C2v C2v C2v C2v C2v — C2v C2v 1.00000
88 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
89 C1 C3 C1 C3 C1 C1 C3 C1 C3 ™M 0.99991
90 C1 C1 - C1 C1 C1 C1 C1 C1 0.00000
91 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
92 C1 T C1 T C1 T T C1 T ™M 0.98969
93 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
94 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
95 C3 C3 C3 C3 C3 C3 C3 C3 C3 1.00000
96 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
97 C1 Cc2 C1 C1 C1 - - C1 Cc2 ™M 0.99996
98 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
99 C1 Cc2 C1 C1 Cc2 - C1 C1 Cc2 ™M 0.99994
100 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
101 D3 D3 D3 D3 D3 C3 - D3 D3 ! 1.00000
102 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
103 Cc2 Cc2 Cc2 C2 Cc2 Cc2 - Cc2 C2 1.00000
104 C1 Cc2 C1 C1 C1 C1 C2 C1 C2 M 0.99999
105 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
106 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
107 C1 Cc2 C1 Cc2 Cc2 Cc2 - C1 Cc2 M 1.00000
108 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
109 C1 Cs C1 C1 C1 C1 C1 C1 C1 ! 0.00000
110 Cc2 - Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
111 C1 C5 C1 C5 C5 C5 - C1 C5 ™M 1.00000
112 C1 Cs C1 C1 C1 C1 C1 C1 C1 ! 0.00000
113 C1 Cs C1 C1 C1 C1 C1 C1 C1 ! 0.00000
114 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
115 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
116 D5h D5h D5h D5h D5h D5h - D5h D5h 1.00000
117 C2v - C2v C2v C2v C2v Cs C2v C2v ! 1.00000
118 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
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119 C1 - C1 C1 C1 C1 Cs C1 Cs ™ 0.99992
120 C1 C2v C1 Cc2 C1 - C1 C1 Cc2 ™M 1.00000
121 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
122 C1 - C1 C1 C1 C1 C1 C1 D2 ™M 0.99998
123 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
124 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
125 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
126 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
127 Cc2 - Cc2 Cc2 Cc2 Cc2 — Cc2 Cc2 1.00000
128 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
129 Cc2 - Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000
130 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
131 Cc2 - Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000
132 C1 - C1 Cs Cs Cs Cs C1 Cs ™M 1.00000
133 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
134 Ih Th Ih Ih Ih Th Th Th Th 0.94606
135 Ih Ih Ih Ih Ih Th Th Th Ih 0.91157
136 Cs5v - Csv C5 Cs5v Csv - Csv Csv ! 1.00000
137 C2v — C2v C2v C2v C2v - C2v C2v 1.00000
138 C3v - — — C3v C3v C3v C3v C3v 1.00000
139 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
140 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
141 Cs5v - Cs5v Cs5v C5v Csv - Cs5v Cb5v 1.00000
142 Cs - C1 Cs Cs Cs - Cs Cs ! 1.00000
143 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
144 C3v - - - C3v C3v C3v C3v C3v 1.00000
145 C2v - C2v C2v C2v C2v - C2v C2v 1.00000
146 Cs5v - Csv Csv Cs5v Csv - Csv Csv 1.00000
147 Ih - Ih Ih Ih Ih Ih Th Th 0.95272
148 Cs - Cs Cs Cs Cs - Cs Cs 1.00000
149 C1 - C1 Cs - — - C1 Cs M 1.00000
150 C3v - — - C3v - C3v C3v C3v 1.00000
151 C1 - C1 C1 C1 - Cs C1 Cs ™M 0.99839
152 C1 - C1 Cs Cs - Cs C1 Cs ™M 1.00000
153 C1 - C1 - C3v C3v C3v C1 C3v ™M 1.00000
154 C1 - C1 Cs Cs - Cs C1 Cs ™M 1.00000
155 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
156 C1 - C1 C1 C1 C1 Cs C1 Cs M 0.99810
157 C1 - C1 Cc2 C2v C2v - C1 C2v M 1.00000
158 C1 - C1 C1 Cs C1 - C1 Cs M 1.00000
159 C2v - C2v C2v C2v C2v C1 C2v C2v ! 1.00000
160 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
161 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
162 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
163 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
164 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
165 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
166 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
167 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
168 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
169 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
170 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
171 C5 - C5 C5 C5 C5 - C5 C5 1.00000
172 C5 - C5 C5 C1 C5 - C5 C5 ! 1.00000
173 C5 - C5 C5 C5 C5 - C5 C5 1.00000
174 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
175 C1 - C1 C1 C1 - - C1 C1 0.00000
176 Cs - Cs Cs5 - - C1 Cs Cs ! 1.00000
177 Cs - Cs5 Cs5 Cs - - Cs5 Cs5 1.00000
178 Cs5 - Cs5 C5 - - C1 Cs5 C5 ! 1.00000
179 C1 - C1 C1 C1 C1 - C1 C1 0.00000
180 C1 - C1 C2h C1 Ci - C1 C2h 'M 1.00000
181 C1 - C1 C1 C1 C1 - C1 Cs ™M 0.99999
182 C1 - C1 Cc2 Cc2 C1 - C1 Cc2 ™M 1.00000
183 C1 - C1 C1 C1 - - C1 Cs ™M 0.99997
184 D3d - S6 S6 D3d D3 - D3d D3d ! 1.00000
185 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
186 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
187 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
188 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
189 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
190 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
191 C1 - C1 C3 C1 — C1 C1 C3 ™M 0.99999
192 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
193 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
194 D3 - C1 D3 D3 - - D3 D3 ! 1.00000
195 C1 - C1 C1 C1 C1 - C1 C1 0.00000
196 C1 - C1 C1 C1 C1 - C1 C1 0.00000
197 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
198 C1 - C1 C1 C1 C1 C1 C1 C2 M 0.99997
199 C1 - C1 C1 C1 C1 - C1 C1 0.00000
200 C1 - C1 C1 C1 C1 - C1 Cc2 M 0.99034
201 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
202 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
203 C3 - C1 C3 C3 C3 C3 C3 C3 ! 1.00000
204 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
205 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
206 C3 - C1 C3 C1 - Cc3 Cc3 C3 ! 1.00000
207 C1 - C1 C3 C3 C1 C3 C1 C3 ™M 1.00000
208 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
209 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
210 C1 - C1 C1 C1 C1 C1 C1 Cc2 M 0.99998
211 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
212 C1 — C1 C1 C1 C1 C1 C1 C1 0.00000
213 C3 - C3 C3 C3 C3 - C3 C3 1.00000
214 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
215 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
216 C1 - C1 T T T T C1 T ™M 0.95174
217 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
218 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
219 C1 - C1 C1 - C1 C1 C1 C3 M 1.00000
220 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
221 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
222 C1 - C1 C3 C3 C3 - C1 C3 M 1.00000
223 C3 - C3 C3 C3 — C1 C3 C3 ! 1.00000
224 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
225 C1 - C1 C1 C1 C1 - C1 C1 0.00000
226 Cc2 - C1 Cc2 Cc2 - - Cc2 Cc2 ! 1.00000
227 C1 - C1 C1 C1 - C1 C1 C1 0.00000
228 Cc2 - Cc2 Cc2 C1 - - Cc2 C2 ! 1.00000
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229 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
230 C1 - C1 C1 C1 - - C1 Cc2 ™M 0.99991
231 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
232 C1 - C1 D3 D3 - - C1 D3 M 1.00000
233 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
234 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
235 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
236 Cc2 - Cc2 Cc2 c2 C1 C1 Cc2 Cc2 ! 1.00000
237 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
238 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
239 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
240 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
241 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
242 C1 - C1 C2 Cc2 C1 - C1 C2 ™M 1.00000
243 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
244 C1 - C1 C1 C1 C1 - C1 C2 M 1.00000
245 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
246 D5 - C5 D5 - - - D5 D5 ! 1.00000
247 C5 — C5 C5 C5 - C5 C5 C5 1.00000
248 C5 - C5 C5 C1 — — C5 D5 ™M 1.00000
249 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
250 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
251 - - C1 C1 C1 C1 C1 C1 C1 0.00000
252 - - C1 C1 C1 C1 C1 C1 C1 0.00000
253 - - Cs Cs Cs - - Cs Cs 1.00000
254 - - C1 C1 C1 C1 C1 C1 C1 0.00000
255 - - C1 C1 C1 C1 C1 C1 C1 0.00000
256 - - C1 C1 C1 C1 C1 C1 C1 0.00000
257 - - C1 C1 C1 C1 C1 C1 C1 0.00000
258 — - C5 D5 C1 — — C5 D5 'M 1.00000
259 - - C1 Cc2 C1 C1 C1 C1 Cc2 ™M 1.00000
260 — - C1 C1 C1 C1 C1 C1 C1 0.00000
261 - - C1 C1 C1 C1 C1 C1 C1 0.00000
262 - - C1 C1 C1 C1 C1 C1 C1 0.00000
263 - - C1 C1 C1 C1 C1 C1 C1 0.00000
264 - - C1 C1 C1 C1 C1 C1 C1 0.00000
265 - - C1 C1 C1 C1 C1 C1 C1 0.00000
266 - - C1 C1 C1 C1 C1 C1 C1 0.00000
267 - - C1 C1 C1 C1 C1 C1 C1 0.00000
268 - - C1 C1 C1 C1 C1 C1 C1 0.00000
269 — - C1 C1 C1 C1 C1 C1 C1 0.00000
270 - - C1 C1 C1 C1 C1 C1 C1 0.00000
271 - - C1 C1 C1 C1 C1 C1 C1 0.00000
272 - - Cc2 Cc2 Cc2 Cc2 - Cc2 Cc2 1.00000
273 - - C1 C1 C1 C1 C1 C1 C1 0.00000
274 - - C1 C1 C1 C1 C1 C1 C1 0.00000
275 - - C1 C1 C1 C1 C1 C1 C1 0.00000
276 - - C1 C1 C1 C1 C1 C1 C1 0.00000
277 - - C1 C1 C1 C1 C1 C1 C1 0.00000
278 - - C1 C1 C1 C1 C1 C1 C1 0.00000
279 - - C1 C1 C1 C1 C1 C1 C1 0.00000
280 — - C1 C1 C1 C1 C1 C1 C1 0.00000
281 — - C1 C1 C1 C1 C1 C1 C1 0.00000
282 - - Cs Cs Cs C1 Cs Cs Cs ! 1.00000
283 - - C1 C1 C1 C1 C1 C1 C1 0.00000
284 - - - - C3v C3v C3v C3v C3v 1.00000
285 - - - - C3v C3v C3v C3v C3v 1.00000
286 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
287 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
288 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
289 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
290 - - Cbv C5v Cbv C5v - Cbv C5v 1.00000
291 - - Cbv C5v Cbv Cb5v - Cb5v C5v 1.00000
292 — - Cbv C5v Cbv Cb5v - Cb5v C5v 1.00000
293 - - C1 Cs Cs Cs - Cs Cs ! 1.00000
294 - - C1 C1 C1 C1 C1 C1 Cs ™M 0.98891
295 - - C1 Cs Cs Cs Cs Cs Cs ! 1.00000
296 - - Ih Th Ih Th Ih Th TIh 0.97463
297 - - Ih Th Ih Th Ih Ih Th 0.97429
298 - - Csv C5 Csv - - Csv Csv ! 1.00000
299 - - C2v C2v C2v C2v - C2v C2v 1.00000
300 - - - - C3v - - C3v C3v 1.00000
301 — - C2v C2v C2v C2v — C2v C2v 1.00000
302 - - Cs Cs Cs - - Cs Cs 1.00000
303 - - Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
304 - - C1 C1 Cs - Cs Cs Cs ! 1.00000
305 - - C2v C2v C2v - - C2v C2v 1.00000
306 - - - - C3v C3v - C3v C3v 1.00000
307 - - C2v C2v C2v - - C2v C2v 1.00000
308 - - Csv Cs5 Csv - - Csv Csv ! 1.00000
309 - - Ih Th Ih Th Ih Th Ih 0.99314
310 - - Cs Cs Cs - - Cs Cs 1.00000
311 - - Cs Cs Cs - - Cs Cs 1.00000
312 — - — — C3v C3v — C3v C3v 1.00000
313 - - C1 Cs - - Cs Cs Cs ! 1.00000
314 - - Cs Cs - Cs Cs Cs Cs 1.00000
315 - - - - C3v - C3v C3v C3v 1.00000
316 - - - - C3v C3v C3v C3v C3v 1.00000
317 - - Cs Cs Cs - Cs Cs Cs 1.00000
318 - - C1 Cs C1 Cs Cs C1 Cs ™M 1.00000
319 - - C1 C1 C1 Cs C3v Cs C3v M 1.00000
320 - - C1 Cs Cs Cs Cs Cs Cs ! 1.00000
321 - - C1 Cs Cs Cs Cs C1 Cs M 1.00000
322 - — C1 C1 C1 - C1 C1 C3v ™M 1.00000
323 - - Cs Cs Cs Cs Cs Cs Cs 1.00000
324 — - C1 C1 C1 Cs Cs C1 Cs ™M 0.99996
325 - - C1 C3v C1 Cs Cs Cs C3v ™M 1.00000
326 - - C1 C1 C1 Cs - C1 Cs ™M 1.00000
327 - - C1 C2v C2v C2v - Cs C2v ™M 1.00000
328 - - C1 C1 C1 C1 C1 C1 C1 0.00000
329 - - C1 C1 C1 C1 C1 C1 C1 0.00000
330 - - C1 C1 C1 C1 C1 C1 C1 0.00000
331 - - C1 C1 C1 C1 C1 C1 C1 0.00000
332 - - C1 C1 C1 C1 C1 C1 C1 0.00000
333 — - C1 C1 C1 C1 C1 C1 C1 0.00000
334 - - C1 C1 C1 C1 C1 C1 C1 0.00000
335 - - C1 C1 C1 C1 C1 C1 C1 0.00000
336 - - C1 C1 C1 C1 C1 C1 C1 0.00000
337 - - C1 C1 C1 C1 C1 C1 C1 0.00000
338 - - C1 C1 C1 C1 C1 C1 C1 0.00000
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339 - - C1 C1 C1 C1 C1 C1 C1 0.00000
340 - - C1 C1 C1 C1 C1 C1 C1 0.00000
341 - - C1 C1 C1 C1 C1 C1 C1 0.00000
342 - - C1 C1 C1 C1 C1 C1 C1 0.00000
343 - - C1 C1 C1 C1 C1 C1 C1 0.00000
344 - - C1 C1 C1 C1 C1 C1 C1 0.00000
345 - - C1 C1 C1 C1 C1 C1 C1 0.00000
346 - - C1 C1 C1 C1 C1 C1 C1 0.00000
347 - - C5 C5 C5 - - C5 C5 1.00000
348 - - C5 C5 - — - C5 C5 1.00000
349 — - C1 C1 C1 C1 C1 C1 C1 0.00000
350 - - C1 C1 C1 C1 C1 C1 C1 0.00000
351 - - C1 C1 C1 C1 - C1 C1 0.00000
352 - - C1 C1 C1 C1 C1 C1 C1 0.00000
353 - - Cs Cs C1 - - Cs Cs5 ! 1.00000
354 - - C1 C1 C1 C1 C1 C1 C1 0.00000
355 - - C1 C1 C1 C1 C1 C1 C1 0.00000
356 - - C1 C1 C1 C1 C1 C1 C1 0.00000
357 - - S6 S6 D3d D3 - D3d D3d ! 1.00000
358 — - C1 C1 C1 — — C1 Cs ™M 0.99998
359 - - C1 Cs C1 — - C1 Cs ™M 1.00000
360 - - C1 C1 C1 - - C1 C1 0.00000
361 - - C1 C1 C1 - C1 C1 C1 0.00000
362 - - C1 C1 C1 C1 - C1 Cs ™M 0.99988
363 - - C1 C1 C1 C1 - C1 C1 0.00000
364 - - C1 Cs C1 - C1 Cs Cs ! 1.00000
365 - - C1 Cc2 C1 C1 - C1 C2 M 1.00000
366 - - C1 C1 C1 - - C1 Cs M 0.85440
367 - - C1 C1 C1 C1 - C1 C1 0.00000
368 - - C1 Cs C1 - - C1 Cs M 1.00000
369 — - C1 C3v — — — C1 C3v M 1.00000
370 — - C1 C1 C1 C1 C1 C1 C1 0.00000
371 - - C1 C1 C1 C1 C1 C1 C1 0.00000
372 - - C1 C1 C1 C1 C1 C1 C1 0.00000
373 - - C1 C1 C1 C1 C1 C1 C1 0.00000
374 - - C1 C1 C1 C1 C1 C1 C1 0.00000
375 - - C1 C1 C1 C1 C1 C1 C1 0.00000
376 - - C1 C1 C1 C1 C1 C1 C1 0.00000
377 - - C1 C1 C1 C1 C1 C1 C1 0.00000
378 - - C1 C1 C1 C1 C1 C1 C1 0.00000
379 - - C1 C1 C1 C1 C1 C1 C1 0.00000
380 - - C1 C1 C1 C1 C1 C1 C1 0.00000
Table S48: Dataset: murrel-mottram/Na, part 4.
SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
3 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
4 Cav C4v Cav C4v Cav C4v Cav Cav C4v 1.00000
5 C1 C1 C1 C1 C1 C1 - C1 C1 0.00000
6 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
7 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
8 Cav Cav Cdav Cav Cav Cav Cav Cav Cdav 1.00000
9 C3h C3h C3h C3h C3h C3h - C3h C3h 1.00000
10 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
11 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
12 Cav Cav Cav Cav Cav Cav Cav Cav Cav 1.00000
13 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.94097
14 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
15 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
16 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
17 Cav - Cav Cav Cav Cav - Cav Cav 1.00000
18 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
19 Cc2 - Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
20 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
21 C4v - C4v C4v C4v C4av C4v C4v C4v 1.00000
22 D4h - C4h C4h D4h D4h - D4h D4h ! 1.00000
23 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
24 D3 - D3 D3 D3 D3 D3 D3 D3 1.00000
25 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
26 Cav - C4 C4 Cav Cav - Cav C4v ! 1.00000
27 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
28 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
29 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
30 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
31 D4h - C4h C4h D4h D4h - D4h D4h ! 1.00000
32 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
33 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
34 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
35 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
Table S49: Dataset: NaCl_N/welch, part 1.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 *default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
3 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
4 Cav C4v Cav C4v Cav C4v C4v C4v C4v 1.00000
5 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
6 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
7 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
8 Cav Cav Cav Cav Cav Cav Cav Cav C4v 1.00000
9 C3h C3h C3h C3h C3h C3h - C3h C3h 1.00000
10 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
11 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
12 Cdav Cdv Cdav Cdav Cdav Cav Cav Cdav Cd4v 1.00000
13 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.94424
14 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
15 C1 Cs C1 C1 C1 C1 C1 C1 C1 ! 0.00000
16 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
17 Cav C4v Cav C4v Cav C4v Cav Cav C4v 1.00000
18 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
19 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
20 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
21 Cav - Cav Cav Cav Cav Cav Cav Cav 1.00000
22 D4h — C4h C4h D4h D4h D4h D4h D4h ! 1.00000
23 Cs - Cs Cs Cs Cs - Cs Cs 1.00000
24 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
25 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
26 C4v - C4 C4 Cav C4v - C4v C4v ! 1.00000
27 C2v - C2v C2v C2v C2v C2v C2v C2v 1.00000
28 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
29 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
30 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
31 D4h — C4h C4h D4h D4h - D4h D4h ! 1.00000
32 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
33 C1 - C1 C1 C1 C1 C1 C1 C1 0.00000
34 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
35 Cs - Cs Cs Cs Cs Cs Cs Cs 1.00000
Table S50: Dataset: NaCl_N/CBM, part 1.
SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ‘default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
17A C2 Cc2 Cc2 C2 Cc2 C2 Cc2 Cc2 C2 1.00000
17B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17C C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
27A C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
27B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
28A Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
28B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
30A C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
30B C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
31A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
31B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
31C C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
32A C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
32B C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
33A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
33B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
34A C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
34B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
35A C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
35B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
36A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
36B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
37A C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
37B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
38A Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.99980
38B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
44A C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
44B Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
5TA Cs Cs Cs Cs Cs - Cs Cs Cs 1.00000
57B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
66A C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
66B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
67A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
678 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
T2A Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
72B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
T5A Cs D5h C1 C5 Cb5v - - C1 D5h ™M 1.00000
75B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
T6A Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
76B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
76C C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
TTA C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
77B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
77C C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
T8A Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
78B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
82A C1 C1 C1 C1 C1 - C1 C1 C1 0.00000
82B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
83A C2v C2v C2v C2v C2v C2v — C2v C2v 1.00000
83B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
84A C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
84B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
86A C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
86B C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
98A Td Td Td Td Td Td Td Td Td 0.82308
98B Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
Table S51: Dataset: QLJ, part 1.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
3 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
4 Td Td Td Td Td Td Td Td Td 0.99850
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.93406
T D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8 D2d D2d D2d D2d D2d D2d D2d D2d D2d 1.00000
9 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
12 Cbv C5v Cbv C5v Cbv Cb5v Cbv Cb5v C5v 1.00000
13 Th - Ci Ci Th Th Th Th Th ! 0.98001
14 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
15 D6d - c6 c6 D6d D6d D6d D6d D6d ! 1.00000
16 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17 C2v C2v C2v C2v C2v C2v Cc2 C2v C2v ! 1.00000
18 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
19 D5h D5h C5 C5 D5h D5h D5h D5h D5h ! 1.00000
20 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
22 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
23 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
24 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 C1 Cc2 Cc2 ! 1.00000
25 C3 C3 C3 C3 C3 C3 C3 C3 C3 1.00000
26 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
27 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
28 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
29 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
30 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
31 C3 C3 C3 C3 C3 C3 C3 C3 C3 1.00000
32 D2d D2d D2d D2d D2d D2d D2d D2d D2d 1.00000
33 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
34 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
35 D3 D3 D3 D3 D3 D3 - D3 D3 1.00000
36 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
37 C3v C3v - - C3v - C3v C3v C3v 1.00000
38 Oh Oh Oh Oh Oh Oh Oh Oh Oh 1.00000
39 Cav Cav Cc4 C4 Cav Cav - Cav Cav ! 1.00000
40 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
41 Cs Cs Cs Cs Cs - Cs Cs Cs 1.00000
42 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
43 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
44 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
45 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
46 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
47 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
48 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
49 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
50 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
51 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
52 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
53 C2v C2v C2v C2v C2v C2v — C2v C2v 1.00000
54 Cbv C5v C5 C5 Cbv Cb5v - Cb5v C5v ! 1.00000
55 Ih Th Ci Ci Ih Ih Ih Th Th ! 0.98488
56 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
57 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
58 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
59 Td Td Td Td Td Td Td Td Td 0.86070
60 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
61 C3v C3v C3v C3v C3v C3v - C3v C3v 1.00000
62 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
63 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
64 C2v C2v C2v C2v C2v C2v — C2v C2v 1.00000
65 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
66 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
67 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
68 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
69 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
70 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
71 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
72 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
73 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
T4 Cbv C5v C5 C5 Cbv - - C5v C5v ! 1.00000
75 D5h D5h D5h Cs5 D5h D5h - D5h D5h ! 1.00000
76 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
77 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
78 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
79 D3h D3h D3h - D3h D3h D3h D3h D3h 1.00000
80 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
Table S52: Dataset: sutton_9_ 6, part 1.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
3 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
4 Td Td Td Td Td Td Td Td Td 0.98731
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.88855
T D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8 D2d D2d D2d D2d D2d D2d D2d D2d D2d 1.00000
9 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
12 C2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
13 Th - Ci Ci Th Th Th Th Th ! 0.99522
14 Cév Cév Cév Cév Cév Cév Cév Cév Cév 1.00000
15 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
16 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
18 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
19 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
20 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21 Cév Cév Cc6 Cc6 Cév Cév Cév Cév Cév ! 1.00000
22 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
23 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 Cc2 1.00000
24 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
25 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
26 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
27 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
28 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
29 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
30 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
31 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
32 C3 C3 C3 C3 C3 C3 - C3 C3 1.00000
33 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
34 C3 C3 C3 C3 C3 C3 C3 C3 C3 1.00000
35 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
36 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
37 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
38 Oh Oh Oh Oh Oh Oh Oh Oh Oh 1.00000
39 Cav Cav Cc4 C4 Cav Cav - Cav Cav ! 1.00000
40 D4h D4h D4h C4h D4h D4h D4h D4h D4h ! 1.00000
41 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
42 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
43 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
44 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
45 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
46 C3 C3 Cc3 Cc3 C3 Cc3 - Cc3 C3 1.00000
47 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
48 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
49 D5h D5h C5 C5 D5h D5h D5h D5h D5h ! 1.00000
50 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
51 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
52 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
53 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
54 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
55 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
56 D2h D2h D2h D2h D2h D2h - D2h D2h 1.00000
57 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
58 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
59 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
60 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
61 C3v C3v C3v C3v C3v C3v - C3v C3v 1.00000
62 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
63 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
64 C2v C2v C2v C2v C2v C2v — C2v C2v 1.00000
65 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
66 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
67 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
68 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
69 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
70 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
71 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
72 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
73 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
T4 Cbv C5v C5 C5 Cbv - - C5v C5v ! 1.00000
75 D5h D5h D5h D5h D5h - — D5h D5h 1.00000
76 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
77 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
78 Cs Cs Cs Cs Cs Cs C1 Cs Cs ! 1.00000
79 Oh Oh Oh Oh Oh Oh Oh Oh Oh 0.98778
80 Cav C4v Cav C4v Cav C4v Cav C4v C4v 1.00000
Table S53: Dataset: sutton_10_ 8, part 1.
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SYVA SymMol libmsym SOFI
name 0.001 0.05 0.001 0.05 ’default’ ‘medium’ ’loose’ 0.001 0.05 diff dot product
3 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
4 Td Td Td Td Td Td Td Td Td 0.99681
5 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
6 Oh Oh Oh Oh Oh Oh Oh Oh Oh 1.00000
T D5h D5h D5h D5h D5h D5h D5h D5h D5h 1.00000
8 D2d D2d D2d D2d D2d D2d D2d D2d D2d 1.00000
9 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
10 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
11 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
12 Cbv C5v Cbv C5v Cbv Cb5v Cbv Cb5v C5v 1.00000
13 Th - Ci Ci Th Th Th Th Th ! 0.94451
14 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
15 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
16 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
17 Cc2 Cc2 Cc2 C2 Cc2 Cc2 Cc2 Cc2 C2 1.00000
18 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
19 D5h D5h C5 C5 D5h D5h D5h D5h D5h ! 1.00000
20 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
21 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
22 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
23 D3h D3h D3h D3h D3h D3h - D3h D3h 1.00000
24 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
25 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
26 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
27 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
28 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
29 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
30 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
31 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
32 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
33 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
34 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
35 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
36 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
37 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
38 Oh Oh Oh Oh Oh Oh Oh Oh Oh 1.00000
39 Cav Cav Cc4 C4 Cav Cav - Cav Cav ! 1.00000
40 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
41 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
42 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
43 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
44 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
45 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
46 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
47 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
48 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
49 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
50 D3h D3h D3h D3h D3h D3h D3h D3h D3h 1.00000
51 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
52 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
53 C2v C2v C2v C2v C2v C2v — C2v C2v 1.00000
54 Cbv C5v C5 C5 Cbv Cb5v - Cb5v C5v ! 1.00000
55 Ih Th Ci Ci Ih Ih Ih Th Th ! 0.97111
56 C3v C3v - - C3v - - C3v C3v 1.00000
57 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
58 C3v C3v C3v C3v C3v C3v C3v C3v C3v 1.00000
59 Td Td Td Td Td Td Td Td Td 0.96339
60 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
61 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
62 C2v C2v C2v C2v C2v C2v C2v C2v C2v 1.00000
63 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
64 C2v C2v C2v C2v C2v C2v — C2v C2v 1.00000
65 C2v C2v C2v C2v C2v C2v - C2v C2v 1.00000
66 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
67 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
68 C3v C3v - - C3v C3v C3v C3v C3v 1.00000
69 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
70 Cs Cs Cs Cs Cs Cs Cs Cs Cs 1.00000
71 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
72 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
73 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
T4 Cbv C5v C5 C5 Cbv - - C5v C5v ! 1.00000
75 D5h D5h D5h Cs5 D5h D5h - D5h D5h ! 1.00000
76 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
77 C2v C2v C2v C2v C2v C2v Cs C2v C2v ! 1.00000
78 C1 C1 C1 C1 C1 C1 C1 C1 C1 0.00000
79 D3h D3h D3h - D3h D3h D3h D3h D3h 1.00000
80 Cs Cs Cs Cs Cs Cs - Cs Cs 1.00000
Table S54: Dataset: sutton_ 126, part 1.
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