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if not hash_eq(hl, h2, CC):
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exit()
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def hash(z, h):

res = z
for s in h:
if s == "S":
res = S(res)
elif s == "T":
res = T(res)
else:
Y ehd@

return res

hash _eq(hl, h2, CC):

for _ in range(100):
zr = CC.random_element()
hizr = hash(zr, hl)
h2zr = hash(zr, h2)

if abs(hlzr - h2zr) > le-15:

return False
return True
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import os
flag = os.environb.get(b"FLAG", b"dummmmy{test test test}")

def S(z):
return -1/z
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T(z):
return z + 1
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gen_random_hash(n):
r = bytes([getrandbits(8) for _ in range(@, n)])
return r

def to_hash(st):

to_hash( IEZUES
for s in st: BRSoS =id
sts = bin(s)[2:].zfi11(8) S AN ATZ R .
te oIl PR B — A hE 2B
if x == "@": h=Tl1§TJ2...
res += "S”
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res += "T"

return res
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1 def in_fundamental(z):
2 if -8.5 <= z.real() and z.real() <= 0.5 and abs(z) »>= 1:
3 return True
1 S S(Z): :f return False
2 return -1/z 6 def gen_to_fundamental hash(z):
3 7 res = ""
4 def T(Z): 8 while Tr‘ue:
9 while True:
5 return z + 1 10 if z.real() > 0.5:
6 11 res += "U"
7 def U(z): = Z2=UE)
13 elif z.real() < -0.5:
8 return z - 1 14 res 4= "T"
15 z = T(z2)
16 else:
17 break
18 if abs(z) < 1:
1 def hash_inv(st): 19 res += "S"
8 res = " gi ¥: . - SEZ) tal(z)
. if in_fundamental(z):
3 for s in st: > break
4 if s == "S": 23 res = res.replace("U", "STSTS").replace("SS", "").replace("TSTSTS", "")
5 res = "S" + res 24 return res
6 else:
7 res = "U" + res
8 res = res.replace("U", "STSTS").replace("SS", "").replace("TSTSTS", "")
9 return res
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def find(z, h):

g =2z *h
L = matrix(QQ,
[

[ z.real(), z.imag(),
[ 1, 0,
[-g.real(), -g.imag(),
[-h.real(), -h.imag(),
1
L[:, :2] *= 2%*256
L = L.LLL()

return L[O][2:]

def positive mod(x, y):
r=XxXx=%Yy
if r < 0:
r-=Yy
return r
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def decompose(a, b, c, d):
M = matrix(Zz, [[a, b], [c, d]])
S = matrix(ZZ, [[0, -1], [1, ©]])
T = matrix(Zz, [[1, 1], [o, 1]])

for _ in range(200):

if M[@, @] == @ or M[1, @] == @: break

while abs(M[1, ©]) > abs(M[@, @]):
M=aA~S *M
res.append(S)
res_s += "S"

while sign(M[@, ©]) != sign(M[1, @]):
M=~8 %M
res.append(S)
res_s += "S"

a, ¢ = M[o, o], M[1, o]
r = positive mod(a, c)
a=(a-r)//c
M=T"(-q) *M

res.append(T *~ q)
res s += "T" * int(q)

assert prod(res) * M == MO
return res, res_s[::-1]
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