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[ 1 def equation{x1, w1, =2, y2, r1, r2, r3x
x, ¥ = symbols( x y')

equat ionl
equat ionZ

= Eqi(x2—xi++Z + (y2—y)++Z, (r2+r3)++2)
= Eqiixl—x)++2 + (yl-ylesZ, (r1+r3i++2)
solutions = solvei{equat ionl, equationZ), (x, wi}
real _solutions = [{x, v) for x, v in =olutions if x,is_real and v, is_real]
filtered_zolutions = [{x, ) for x, ¥ in real_solutions if »x = 0 and v = 0]
max_y_zalut ion = max(filtered_solutions, key=lambda solution: =olution([1]}

return max_y_solution[0], max_y_solution(1]

© sy, 2 TIES Sz D 44

# 21 copy
result_yw = result,copy()
result_z = result,copyi)

# yIE HY
for roin tgdmirange()i:#result_y, shape[0]), desc="Outer Loop”):
y_co=10
b = np.whereiresult [r][0] == -13[0][0]
# 18y
for i in rangefb}:
if i==10:
result _w[r1[01[i] = coil_dialint{result [r][0][i]1}]/2 $22
y_co += result_yw[r][0][i]
ElllSEl
if result[r][0][i] != -1 and result [r][1]1[i-1] not in key_coil_result _newz:
y_co += math,sqrid{{coil_dialint (result [r1[0][i13]/2 + coil_dialint{result [r][0] [i-1]1)]1/2)++2
- {coil_dialint{result [r][0][i]3]1/2 - coil_dialint{result [r][0] [i-1]13]/2)++2)
result_y[r][0][i] = y_co
elif result [r][0][i] '= -1 and result [r]1[1][i-1] in key_coil_result_newz:
y_co += math,sqri{coil_dialint (result [r1[0][i13]/2 + coil_dialint{result [r][1] [i-1]10]1/2)++2
+ (coil_dialint {result [r][01[i-1131/2 + coil_dialint (result [r]1 (11 [i-1131/2)++2
- 2«{coil_dialint {resolt [r][01[i131/2 + coil_dialint (result [r][1]10i-1121/2)
*(coil_dialint {result [r][0] [i-1131/2 + coil_dialint{result [r][1][i-1]12]/2)+cosine_value
~(coil_dialint {result [r][0] [i]13]/2-coil _dialint {result [r1[0][i-1101/20++23
result_y[r][0][i] = y_co
else:
cont inue
#1¢h 2
for i in rangefb}:
result_z[r][0][i] = coil_dialint{result [r][0][i]}] 2
# 2Ct
for j in tgdm{range{b-13):
it result_ylrl[1]1[j] 1= -1:
y_value, z_value = equationiresult_y[r][0][j], result_z[r][0][j], result_w[r][O][j+1], result_z[r][0][j+1],
coil_dialint{result [r][0][j13]/2, coil_dialint{result [r][0][j+1]3]1/2, coil_dialint{result [r1[1]1[j]1}]/2)
result _y[rl1[11[j] = w_value
result _z[r]1[11[j] = z_value
else:
cont inue
# 52
for k in tgdm{range{b-23}:
if result_wlrl[2][k] 1= -1:

y_value, z_value = equationiresult_y[r][1][k], result_z[r][1]1[k], result_w[r][1][k+1], result_z[r][1][k+1],
coil_dialint{result [r][1][k]3]/2, coil_dialint{result [r1[1][k+1131/2, coil_dialint{result [r1[2][k]1}]/2)

result _w[rl[2][k] = y_wvalue

result _z[rl[2][k] = z_value
elze:

cont inue
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def avoid_overlappinalal, r_list_target, row_result, kcoset_i, la_num):
it al == 0 or row_result[la_num] [a1-1] == kc_set_i or row_result[la_num][al-1] == -1:

return r_list_target

avoid_r_list_target = []

r1 = coil_dialint{row_result[la_num-1][al-1]}]
re = coil_dialintirow_result[la_num-1][al]}]
r3 = coil_dialint{row_result[la_num-1][al+1]}]
rd = coil_dialint{row_result[la_num] [al1-1])]

anglel = math.degreesimath. acos( ({ri+r2)++2+{r2+r3)++2-d+(math. sqrt(ri+r2)+nath. sqrt (r2sr3) J++2) /(24 (r1+r2)+ (r2+r3) 1))
if rsd < ri+r3:

anglel = 360 - anglel
angle2 = math.degreesimath.acosl ((ri+r2)s+2+(r24rd)++2-(r1+rd) 220/ (24 (r1+r2)« (r2+rd]) )]

for 1 in r_list_target:
r5 = coil_dialil
angled = math.degrees(math . acos( ({r2+rB)++2+( r2+r3)s+2-(r3+r5)++2) /(24 (r2+rE)+(r2+r3)11)
angled = 360 - (anglel + angle? + angled)
d = math.sart{-math.cosinath.radiansiangled))«2+(r2+rd)+(r2+rB)l+(r2+rd)++2+(r2+r5) ++2)

if rd + rb <= d:
avoid_r_list_target.append(i)

return avoid_r_list_target
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result_row_num &5 1L T_de e frame . 1o

result_ror_gross = []

iir renge(1l, mesult_row_num + 1)

mzult_row_g

result_row gross = pd.DeteFreme;

rmsult_row gro ‘mw’] = result_row g
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