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Block Party

Fill each region with the digits 1 through N, where N is the number of cells in the region.
If an integer K is written in a cell, that means that the nearest value of K (looking only
horizontally or vertically) can be found exactly K cells away.

Once the grid is completed, take the largest "horizontally concatenated number" from each region and
compute the sum of these values*. Enter this sum as your answer. Good luck!

(“This is similar to the answer computation from our May 2017 puzzle. Also, it is demonstrated in the Example below.)

Example grid Completed grid
3121432
113 113
112(1]1]2
1(1[2]3]1
11214121

Example answer:
32+43+13+12+1+2+1+123+ 12+ 21=260

A Jane Street puzzle. Fill each region with the numbers 1 through N, where N is
the number of cells in the region. For every number K in the grid, the nearest K
via taxicab distance must be exactly K cells away.

Solution

Using the Python code below, which makes use of the Z3 library, we obtain the solution
shown.
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Block Party Puzzle Solution

Python code

from z3 import *
import random
from matplotlib import pyplot as plt

def solve_block_party(grid):
solver = Solver()
n=29
cells = [[Int(f"cell_{i}_{j}") for j in range(n)] for i in range(n)]

for i in range(n):
for j in range(n):
solver.add(And(1 <= cells[i] [j], cells[i]l[j] <= 9))

for item in grid:
if isinstance(item, tuple):
i, j, value = item
solver.add(cells[i] [j] == value)
elif isinstance(item, list):
size = len(item)
solver.add(Distinct ([cells[x] [y] for x, y in item]))
for x, y in item:
solver.add(And(1 <= cells[x][y]l, cells[x][y] <= size))

for i in range(n):
for j in range(n):
rule_constraints = []
for k in range(1l, 10):

if j >= k:
rule_constraints.append (And(
cells[i]l [j] == k, cells[il[j - k] == k,

And([cells[i][jj] !'= k for jj in range(j - k + 1, j)1)))
if j + k < n:
rule_constraints.append (And(
cells[i] [j] == k, cells[il[j + k] == k,
And([cells[i][jj]l !'= k for jj in range(j + 1, j + k)1)))
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if i >= k:
rule_constraints.append (And(
cells[i] [j] == k, cells[i - k][j] == k,
And([cells[ii][j] !'= k for ii in range(i - k + 1, i)1)))
if 1 + k < n:
rule_constraints.append (And(
cells[i] [j] == k, cells[i + k][j] == k,
And([cells[ii][j] !'= k for ii in range(i + 1, i + k)])))
solver.add(0Or(rule_constraints))

if solver.check() == sat:
model = solver.model()
return [[model.evaluate(cells[i][j]).as_long() for j in range(n)]
for i in range(n)]
return None

grid = [
(1, 4, 2), (4, 1, 4), (4, 7, 1), (7, 4, 1),
[fo,o1,0,11,[1,01,[1,1],[2,01],
[[2,11,[3,111, [[0,2]1]1, [[0,3],[0,4],[1,2],[1,3]],
[[1,4]1,[2,2]1,[2,3],[2,4]1,[3,2]1, (3,411, [I[3,3]1],
[[o,5],[0,6],[0,71,[1,6],[1,711,
[fo,81,[1,8],[2,8],[2,711,
[fs,ol1,[4,0],[5,0],[4,1],[5,1],[6,1]1],
[l6,0],[7,0],[8,0]11, [[3,7],[3,8]1],
[[1,5],[2,5],[2,6],[3,6]11, [[4,2],[4,3]1],
[[4,4],[4,5],[5,2],[5,3],[5,4]11, [[5,5]],
[[4,6],[5,6]11, [[4,7],[4,8],[5,8]11, [[6,2],[6,311,
[[6,4]1,[6,51,[7,5],[7,611,
(ts,71,[6,61,06,71,[6,8]1,[7,8],[8,811],
[[7,11,[7,211,
(f7,31,[7,41,08,11,[8,21,[8,3],[8,41],
(tz,71,8,71,[8,6]1,[8,511,

]

solution = solve_block_party(grid)



