Hausdor f-Besicovich-
WTF Inension

WITH RECURSIVE

Z(Ix, Iy, Cx, Cy, X, Y, I)

AS (
SELECT Ix, Iy, X::float, Y::float, X::float, Y::float, 0
FROM

(SELECT -2.2 + ©0.031 * 1, 1 FROM generate_series(0,101) AS 1) AS xgen(x,1x)
CROSS JOIN

(SELECT -1.5 + 0.031 * 1, 1 FROM generate_series(0,101) AS 1) AS ygen(y,1iy)
UNION ALL
SELECT Ix, Iy, Cx, Cy, X * X - Y *Y + CxAS X, Y *X*2 +(Cy, I+1
FROM 7
WHERE X * X + Y * Y < 16::float
AND T < 100




Zt (Ix, Iy, I) AS (
SELECT Ix, Iy, MAX(I) AS I

FROM Z
GROUP BY Iy, Ix
ORDER BY Iy, Ix




SELECT array_to_string(

array_agg(
SUBSTRING(

++++2%%66)6PQQ@EHHHE

GREATEST(I,1)

D

ROM  Zt
ROUP BY 1y
RDER BY 1Iy;
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Travelling Salesman Poblem

Given a number of cities and the costs of travelling
from any city to any other city, what is the least-
cost round-trip route that visits each city exactly
once and then returns to the starting city?

BRUTE-FORCE DYNAMIC |
SOL.UT1ON: PROGRAMMING SELLUING ON ERAY:

ALGORITHMS: O( |

0 (n!) O (mi2M )

STILL WORKING
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SHUT THE
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TSP 8hema

CREATE TABLE pairs (
from city TEXT NOT NULL,
to city TEXT NOT NULL,
distance INTEGER NOT NULL,
PRIMARY KEY(from city, to city),
CHECK (from city < to city)




TSP Daa

INSERT INTO pailrs

VALUES
('Bari', 'Bologna’',672),
('Bari', 'Bolzano',939),

(HBari/ I IRirenze 7230

('Bari', 'Genova',944),

('Bari', 'Milan',881),

(- Bari- L Napolt——257 )

(HBari i Palermor |, /08D

('Bari', 'Reggio Calabria',464),




TSP Rgram

Symmeéric Setup

WITH RECURSIVE both ways(
from city,
To1eHEY;
distance
) /* Working Table */
AS (
SELECT
from city,
Lo htyT
distance
FROM
pairs
UNION ALL
SELECT
teeht YRS T EHomMIe Ry 17
from city AS "to city",
distance
FROM
pairs




TSP Rgram

Symmeéric Setup

WITH RECURSIVE both ways (
from city,
to1ehtY;
distance
)
AS (/* Distances One Way */
SELECT
from city,
-6 p(eraiey e
distance
FROM
pairs
UNION ALL
SELECT
teeht YRS T EHomMIe Ry 17
from city AS "to city",
distance
FROM
pairs




TSP Rgram

Symmeéric Setup

WITH RECURSIVE both ways (
from city,
to1ehtY;
distance
)
AS (
SELECT
from city,
Lo htyT
distance
FROM
pairs
UNION ALL /* Distances Other Way */
SELECT
o ehtyAS T Eome ey 17
from city AS "to city",
distance
FROM
pairs




TSP Rgram

Pdah Initialization Sep

paths (
from city,
to city,
distance,
path

)
AS (

SELECT

from ety

to city,

distance,

ARRAY[from city] AS "path"
FROM

both ways bl
WHERE

bl.from city = 'Roma’

UNION ALL




TSP Rygrant

Pdah Recursion Sep

SELECT
b2.from city,
b o aTty ]
p.distance + b2.distance,
p.path || b2.from city
FROM
both ways b2
JOIN
paths p
ON (
p«toiecity = -b2.from city
AND
b2 from coty <> TALL [(pipath]
2:array upper(p.path,1)
]) /* Prevent re-tracing */
AND
array upper(p.path,1l) < 6



TSP Rgram

Timdy Termination Sep

SELECT
b2.from city,
bl € laity)
p.distance + b2.distance,
p.path || b2.from city
FROM
both ways b2
JOIN
paths p
ON (
p.to city = b2.from city
AND
b2 ifrom coty > ALL (Pipath]
2:array upper(p.path,1)
]) /* Prevent re-tracing */
AND
array upper(p.path,l) < 6 /* Timely Termination */




TSP Rgram

Hlter and Dsplay

SELECT
path || to city AS "path",
distance
FROM
paths
WHERE
ooty 'Roma
AND
ARRAY[ 'Milan', 'Firenze', 'Napoli'] <@ path
ORDER BY distance, path
LIMIT 1:




TSP Rgram

Hlter and Dsplay

davidfetter@tsp=# \i travelling salesman.sql
| distance
__________________________________ o o o e e o 1

{Roma,Firenze,Milan,Napoli,Roma} |
(1 row)

Time: 11679.503 ms




Questions?
Comments?
Straitjackets?




