0.1 code

import as np
from itertools import combinations

def low(col: np.ndarray):
idx = np.where(col == 1) [0]
return None if idx.size =

def lows(M: np.ndarray):

return [low(M[:, jl) for j in range(M.shape[1])]

def is_reduced(M: np.ndarray):

L = [x for x in lows(M) if x is not None]

return len(L) == len(set (L))

def reduce_standard_left_to_right(M: np.ndarray):

R
m

(M.copy() % 2).astype(np.uint8)
R.shape [1]

for j in range(m):
while True:
1j = low(R[:, j1)
if 1j is None:

break
jO = None
for k in range(j):
if low(R[:, k]) == 1j:
jo =k
break
if jO is Nomne:
break

R[:, jl ~= R[:, jol
return R

def reduce_variant_one_sweep(M: np.ndarray):

R = (M.copy() % 2).astype(np.uint8)
m = R.shape[1]

for j in range(m):
while True:
1j = low(R[:, 1)
if 1j is None:
break

jO = None
for k in range(j + 1, m):
if low(R[:, k]) == 1j:
jO = k
break

= 0 else int(idx.max())



if jO is None:
break
jo1 =

R[:, RL:,

return R

jl

def reduce_variant_until_stable (M:

R =
m =

for

raise RuntimeError ("max_rounds reached;

(M. copy O
R.shape [1]

in range (max_rounds
changed = False
for j in range(m):
while True:
1j = low(RI[:,

)

ib

if 1j is None:

break

jO = None

for k in range(j + 1
if low(R[:,

jo =
break

k

if jO is None:

break
R[:, jol -=
changed =
if not changed:
return R

R[:,
True

k1)

jl

np.ndarray,

% 2).astype(np.uint8)

3 )
== 1j:

A = np.array ([
f(1¢,1,1,0,0,0,0,0,0,0],
(+,0,0,1,1,0,0,0,0,01,
(o,1,0,1,0,1,0,0,0,01,
fo,0,1,0,1,1,0,0,0,01,
(+,0,0,0,0,0,1,1,0,0]1,
(o,1,0,0,0,0,1,0,1,01,
fo0,0,1,0,0,0,0,1,1,01,
(0,0,0,1,0,0,1,0,0,17,
(0,0,0,0,1,0,0,1,0,11,
[0,0,0,0,0,1,0,0,1,11, 1)

R_X = reduce_standard_left_to_right (A)

R_Y reduce_variant_one_sweep (A)

R_Z = reduce_variant_until_stable (A)

print ("4-simplice")

print ("lows (R_X) :"
print ("standard:"
print ("lows (R_Y):
print ("one-sweep:
print ("lows (R_Z):
print ("until stable:"

, lows(R_X))
,R_X)

", lows(R_Y))
",R_Y)

", lows(R_Z))
,R_Z)

max_rounds:

int

200) :

increase max_rounds if needed."
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