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Problem A
(Program filename: A.CPP or A.PAS)

Trooper of Bam

There is an ancient story about a trooper Salman in the city of Bam, who killed a group of thieves by his intelligent
plan. The scenario was as follows: When he arrived to the city he foundabhttkief guards a street by walking along

a part of that street, between two crossroads. Salman also found that all streets of Bam are either vertical or horizontal
and the walking speed of all thieves is one kilometer per hour. First for finding thieweglked randomly along some
streets, and in the starting minute of each hour, he wrote down the time and position of the thieves that he could see. We
know that the length of each part of a street between two consecutive crossroads was one kiloimetes,sginning

of an hour, each thief was in a crossroad and would be seen by Salman, if Salman had the samg coordinate as

thief (i.e. Salman and thief are in the same street). Remember that at the beginning of each hour Salman was in a
crossroadioo.

Salman knew that at a certain time all thieves would stop their guarding. By having all these information he decided to
select the shortest path along which he could see all thiesaly(when they stop their guarding), and shoot them in

the smallesperiod (Salman could shoot a thief whenever he could see him). Note that Salman had seen each thief at
leat once.

Suppose that you know the information that Salman gathered during his random walk and you want to help him finding
the smallest path that kall absolutely see all thieves along it.

Input (filename: A.IN)

The input file consists of several test cases. In the first line of each test case there are 6 numbessx, y, owhich

are the number of thieves, the length of the Salman'’s firstipéih hour), the stop time in which all thieves will stop,
number of vertical and horizontal streets and finally the number of observations that Salman has done during his first
path(n <70, p <100, s < 35000, X, y < 10Q)After this line, there arp lines each consisting of two numbers. The line
number of this p lines shows the coordinatg, y) of Salman at the starting minute of hour After this set of lines,

there areo lines each consisting of 4 numbe(ts tm, tx, ty) which means that Salmarebk seen thief on timetm at the
point(tx, ty). The test case starting with 6 zeros is the final test case and has no output.

Output (filename: A.OUT)

For each test case, print the length of the shortest path in kilometer in a separate line.

Sample Input

134331
13

12

11
1123
000000

Sample Output
2
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