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findPointLoc(point, xmap):
i inrange(len(xmap)):
j in range(len(xmap(0])):
xmapli][j] == point:
@i,))
(-1-1)
repeatCheck(point, passed):
point i1 passed:

beNext(pointx, pointy):
pointx[0:1] == pointy[0:1] or pointx[1:2] == pointy[1:2]:

routeRtn(point, xmap, passed):
xpoint = findPointLoc(point, xmap)
ans =[]

i in range(len(xmap)):
repeatCheck(xmapli][xpoint[1]], passed):
beNext(point, xmapli][xpoint[1]]):

ans += [(point, xmapli][xpoint[1]])]
passed += [xmapli][xpoint[1]]]

j in range(len(xmap)):
repeatCheck(xmap[xpoint[0]][j], passed):
beNext(point, xmap[xpoint[0]][j]):

ans += [(point, xmap[xpoint[0]][j])]
passed += [xmap[xpoint[0]][j]]
ans
moveRtn(xmap, route, passed):
endw = True
endw:
nxtRoute =[]
x i1 route[-1]:
nxtRoute += routeRtn(x[1], xmap, passed)
len(nxtRoute) > 0:
route += [nxtRoute]

endw =

route
main(point):
map=[["G1","R3","W1"],["G2","R2","R1"],["W2","W3","G3"]]
passed = [point]
route = [[(passed[0], passed[0])]]
route = moveRtn(map, route, passed)
print("EEEE:")
X In map:
print(x)
print(point + " TIZZZRIREEL ", len(passed)-1)
print(point + " &R0 B FEAL"
n=0
X N route:
print("&", n, "&:", x)
n+=1
print("------------- End of Program!  ------------- ")

BITER
>>>main("G3")
BEAKIE:
['G1', 'R3', 'W1]
['G2','R2", 'R1"]
['W2','W3', 'G3']
G3 HFEATRE: 8
G3 B & BB BEL:
T 0 #1[(63,'G3)
1 4 [('G3','W3')]
2 250 [('w3', 'R3Y), (‘'W3', 'W2')]
3 45 [('R3', 'R2"), ('W2','G2")]
4 35:[('R2','R1), (G2, 'G1")]
5 4 [('R1','W1')]
————————————— End of Program!  -------------

EniEE eI I

8% — ~ ASPERREY T 2% Python #2505

distancek(A k):
C=][[0 i in range(len(A))l’or j in range(len(A))]
i inrange(len(A)):
jinrange(len(A)):
il=j 0 < A[il[j] < k:
CI1=ATIL]]
i'=j Alil[j]==0:
p in range(len(A)):
Alil[p]+Alp][j]==k:
Clilljl=k

©
distancematrix(map):
C = adjmatrix(map)
i in range(len(adjmatrix(map))):
C = distancek(C,i+2)
C

TR
PR
[(1,2),(2,3),(3,2)]
[(1,2),(2,2),(2,2)]
[3,2), (3,3), (1,3)]
PR
[0,1,4,2,2,3,1,2,3]
[1,0,3,2,1,2,2,1,2]
[4,3,0,4,3,2,52,1]
[2,2,4,0,1,2,1,3,3]
[2,1,3,1,0,1,2,2,2]
[3,2,2,2,1,0,3,2,1]
[1,2,51,2,3,0,3,4]

Ffigt= - AFTEEERESE% Python F25(HS)

solRtn(A, n):

M = [A]
B = [[A[il[j] forj in range(len(A))] i in range(len(A))]
i inrange(n):
B =A2(A, B)
M +=[B]
AA = [[A[i][j] forj in range(len(A))] i in range(len(A))]
BB = [[A[i][j] forj in range(len(A))] i in range(len(A))]
ki range(len(M)):
i 'n range(len(M[k])):
jinrange(len(M[k])):
il=j AA[il[j]==0 MIKI[iLj] > O:
AA[i[j] = MIK]GI]
BBIi][j] = k+1
A2(A, B):
C =[[0 forx inrange(len(A))] fory in range(len(A))]
i in range(len(A)):

jinrange(len(A[i])):
k in range(len(A)):
Clillj] += Alil[k] * BIKI[j]

adjmatrix(map):
C =[[0 for x in range(len(map[0])**2)] y
range(len(map[0])**2)]
i inrange(len(map[0])):
j in range(len(map(0])):
x =(map[il[j][0]-1)*(len(map[OD) + map[i[jI[1] - 1
m i1 range(len(mapl0])):
map[m[j][0] == map[il{j][0]
map[m]{jl[1] == map[il[jl[1]):
y = (map[m][j][0]-1)*(en(maplO]) +
map[mi[j][1] - 1
CiMly] =1
n in range(len(mapl[0])):
map[il[n][0] == maplil[jl[0}
mapli][n][1] == map[il[j][1}:

y = (map[i][n][0]-1)*(len(map[0])) + map[i][n][1] - 1

Cixllyl =1
k in range(len(map[0])**2):
Clklk1=0
©



PATER
>>>D =[[(1,1),(2,3),(3,1),1(1,2),(2,2),(2,1)],(3,2),(3,3),(1,3)]]
solRtn(adjmatrix(D), len(D[0])**2)

T AR R PE R e

[0,1,1,1,1,1,1,1,1] [0,1,4,2,2,3,1,2,3]
[1,0,1,1,1,1,1,1,1] [1,0,3,2,1,2,2,1,2]
[1,1,0,1,1,1,2,1,1] [4,3,0,4,3,2,5,2,1]
[1,1,1,0,1,1,1,1,1] [2,2,4,0,1,2,1,3,3]
[1,1,1,1,0,1,1,1,1] [2,1,3,1,0,1,2,2,2]
[1,1,1,1,1,0,1,1,1] [3,2,2,2,1,0,3,2,1]
[1,1,2,1,1,1,0,1,2] [1,2,5,1,2,3,0,3,4]
[1,1,1,1,1,1,1,0,1] [2,1,2,3,2,2,3,0,1]
[1,1,1,1,1,1,2,1,0] [3,2,1,3,2,1,4,1,0]

Piskrd ~ HhElEsT Python FE (A

math
numpy
itertools

combinations(dim, mincnt, cntl):

A=Ti i In range(mincnt)]

C=1]

X |11 itertools.combinations(A, dim - cntl):
D=1[0 i iIn range(mincnt)]

countn(Ak, n):
initial = ]
i in range(len(Ak)):
Ak[i] ==n:
initial = initial + [i]
initial

count(Ak,n):
ans =0
x in Ak:
X==n:
ans +=1
ans

countcompare(Ak,Al):
C =[0foriinrange(len(Ak))]
i in range(len(Ak)):
C[i] = AK[i]*Al[]
C

compare(Ak,Al,m):
C = [Al[i] i in range(len(Ak))]
count(countcompare(Ak,Al),1) == m:
x 11 countn(Al,3):
Ak[x] == 1:
Clx]=0
count(countcompare(Ak,Al),1) < m:
x 11 countn(Al,3):
count(countcompare(Ak,Al),3) <= (m -
count(countcompare(Ak,Al),1)) Ak[x] ==1:
Cx1=1

C
pstarcheck(C):
dim = 2*int(len(C)**0.5)-1
k inrange(len(Q)):
count(C[k],1) > dim:

(count(C[k],3) + count(C[k],1)) < dim:

rowfill(A, nrow, list1):
n=0

C =[[Alil[j] Torj in range(len(A))] iinrange(len(A))]

iinrange(len(A)):
Clnrow][i] == 3:

Clnrow][i] = list1[n]
Cli][nrow] = list1[n]
n=n+1

C

max3(A):
ndx =0
maxcnt = -1
i inrange(len(A)):
cnt3 =0
jinrange(len(A)):
Ali)[j]) == 3:
cnt3 +=1
cnt3 > maxcnt:
ndx =i
maxcnt = cnt3
cntl =0
i in range(len(A)):
Alndx][i] == 1:
cntl +=1
(ndx, maxcnt, cntl)

modify3(A):
C = [[A[i][j] for j in range(len(A))] i in range(len(A))]
dim = 2*int(len(A)**0.5)-1
i in range(len(A)):
cntl =0
jinrange(len(A)):
Alillj]==1:
cntl +=1
cntl ==dim:
jinrange(len(A)):
Alil[j] == 3:
Alilij1 =0
cntl + count(A[i],3) == dim:
jinrange(len(A)):
Alil[j] == 3:
Alil[j] = 1
C

modifyrow(A,ndx):

C = [[A[i][j] for j in range(len(A))] i in range(len(A))]
i in range(len(A)):
i ==ndx:
Clndx][i] ==1:

C[i] = compare(C[ndx],C[i],int(len(A)**0.5))

VC[i] = compare(C[ndx],C[i],2)
jinrange(len(A)):

C[jI0 = Ch0l
C

pcheck(C):
m=0
p=0

I
o O O

i
j
|
lens = len(C)
dim = 2*int(lens**0.5)-1
sgr = int(lens**0.5)
k in range(lens):
count(A2(C,Q)[k],dim) == 1:
m=m+1
count(A2(C,Q)[k],sqr) == dim-1:
p=p+1
count(A2(C,Q)[k],2) == (sqr-1)**2:
i=i+1
pcheckll(Ck) ==
j=j+1
pchecklll(Ck) ==
I=1+1
m == lens p ==lens i==lens
j==lens | ==lens:



compare3(A,B,C):
n=0
iinrange(len(A)):
n += A[i*B[i]*Cli]
n

pcheckll(C,i):
A=

j=0
k=0
x 11 countn(C[i],1):

x!=i count(countcompare(C[i],C[x]),1) == 3:

j+=1
x 111 countn(C[i],0):
count(countcompare(Cl[i],C[x]),1) == 2:
k+=1
j == count(C[i],1)-1 k == count(C[i],0):
s = countn(C[i], 1)[1]
t = countn(countcompare(C[i],C[s]),1)[2]
compare3(C[i],C[s],C[t]) == 3:

pchecklIl(C,i):
x 111 countn(C[i],0):
count(countcompare(C[i],C[x]),1) I= 2:

SolveRtn(A,dim):

C = [[Ali][j] forj in range(len(A))] i 'n range(len(A))]
info = max3(C)
info[1] == 0:
pcheck(C):
printmatrix(ptomap(C))
xinC
print(x)
PN e ")
0

possicom = combinations(dim, info[1], info[2])
X 11 possicom:
C1 = rowfill(C, info[0], x)
C2 = modifyrow(C1,info[0])
C3 = modify3(C2)
pstarcheck(C3):
SolveRtn(C3,dim)

number_to_lattice(n,k):
a = math.ceil(n/k)
b = n%k
b==0:
b=b+k
((a,b))

((a,by

cardmatrix(n):
C=[[0 forx inrange(n)]fory in range(n)]
iinrange(n):
jin range(n):
number_to_lattice(i+1,int(n**0.5))[0] ==
number_to_lattice(j+1,int(n**0.5))[0] or
number_to_lattice(i+1,int(n**0.5))[1] ==
number_to_lattice(j+1,int(n**0.5))[1]:
clil =1
Clil=1
©

printmatrix(C):

xinC
print(x)

removelist(A,B):
c=1

ptomap(P):
g = int(len(P)**0.5)
M =[[0 foriinrange(@]iorj inrange(q)]
A = countn(P[0],1)
B = removelist(countn(countcompare(P[0],P[A[1]]),1),[0])
D = removelist(A,(B+[0]))
MI0][0] = (1,1)
i 'nrange(g-1):
M[0][i+1] = number_to_lattice(B[i]+1,q)
M[i+1][0] = number_to_lattice(D[i]+1,q9)
jinrange(g-1):
k in range(g-1):
Mk+1][j+1] =

number_to_lattice(countn(countcompare(P[B[j]],P[D[k]]),1)[1]+1,q)

M

adjmatrix_to_pstar(A):

dim = len(A)
Cc=][0 x in range(dim)]fory in range(dim)]
i 'n range(dim):

jinrange(dim):
cardmatrix(dim)[i][j] !=0:
Clil[j] = int((A[il[j1)/ (cardmatrix(dim)[i][j]))

cliy =3

k in range(dim):
ClKlk1=1

©

adjmatrix_to_map(A):
P = adjmatrix_to_pstar(A)
SolveRtn(P5)

BITER
>>>A =]
[0,1,0,0,0,0,1,0,0],
[1,0,0,0,1,0,0,1,0],
[0,0,0,0,0,0,0,0,1],
[0,0,0,0,1,0,1,0,0],
[0,1,0,1,0,1,0,0,0],
[0,0,0,0,1,0,0,0, 1],
[1,0,0,1,0,0,0,0,0],
[0,1,0,0,0,0,0,0,1],
[0,0,1,0,0,1,0,1,0]]
>>> adjmatrix_to_map(A)
[(1,1),(1,2),(3,2)]
[(2,3),(2,2),(3,3)]
[(3,1),(2,1),(1,3)]
[1,1,0,0,0,1,1,1,0]
[1,1,0,1,1,0,0,1,0]
[0,0,1,1,0,0,1,1,1]
[0,1,1,1,1,0,1,0,0]
[0,1,0,1,1,1,0,0,1]
[1,0,0,0,1,1,1,0,1]
[1,0,1,1,0,1,1,0,0]
[1,1,1,0,0,0,0,1,1]
[0,0,1,0,1,1,0,1,1]
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