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Utopia Divided

PROBLEM

The beautiful land of Utopia was once ravaged by war. When the hostilities subsided
the country was divided into four regions by a longitude (north-south line) and a
latitude (east-west line). Theintersection of these lines became known asthe point (0,0).
All four parts claimed the name Utopia, but as time went by they generally became
known as Utopia 1 (northeast), 2 (northwest), 3 (southwest) and 4 (southeast). A point
in any of the regions was identified by its distance east and its distance north of (0,0).
These distances could be negative; hence a point in Utopia 2 was designated by a
(negative, positive) pair, in Utopia 3 by a (negative, negative) pair, in Utopia 4 by
(positive, negative) and in Utopia 1 by apair of positive numbers.

Utopia 2 Utopia 1l
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A major problem was that citizens were not permitted to cross borders. Fortunately,
some ingenious 10l contestants from Utopia developed a safe means of tel eportation.
The machine requires code numbers, each of which can only be used once. Now the
challenge facing the team, and you, is to guide the teleporter from itsinitial position of
(0,0) to the regions of Utopiain the order requested. You don’'t care where in aregion
you land, but you will have a sequence of N region numbers that specify the regionsin
which the teleporter is to land. Y ou may be asked to land in the same region in two or
more consecutive stops. After leaving the initial (0,0) point, you must never land on a
border.

You will receive as input a sequence of 2N code numbers and are to write them as a
sequence of N code pairs, placing a plus or aminus sign before each number. If you are
currently at the point (x,y) and use the code pair (+u,-V), you will be teleported to the
point (x+u, y-V). Y ou have the 2N numbers, and you can use them in any order you like,
each with aplus or aminus sign.

Suppose you have code numbers 7, 5, 6, 1, 3, 2, 4, 8 and are to guide the teleporter
according to the sequence of region numbers 4, 1, 2 ,1. The sequence of code pairs
(+7,-1), (-5,+2), (—4,+3), (+8,+6) achieves this as it teleports you from (0,0) to the
locations (7,-1), (2,1), (-2,4) and (6,10) in that order. These points are located in
Utopia 4, Utopia 1, Utopia 2, and Utopia 1, respectively.

TASK
Y ou are given 2N distinct code numbers and a sequence of N region numbersindicating

where the teleporter is to land. Construct a sequence of code pairs from the given
numbers that guide the teleporter to go through the given region sequence.
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INPUT

Y our program isto read from standard input. Thefirst line containsapositive integer N
(1 < N < 10000). The second line contains the 2N distinct integer code numbers (1<
code number < 100000) separated by single spaces. Thelast line contains a sequence of
N region numbers, each of whichis 1, 2, 3 or 4.

OUTPUT

Your program is to write to standard output. The output consists of N lines, each
containing a pair of code numbers each preceded by a sign character. These are codes
pairsthat will direct the teleporter to the given region sequence. Note that there must be
no blank following a sign, but there must be a single space after the first code number.

If there are several solutions your program can output any one of them. If there are no
solutions your program should output the single integer O.

EXAMPLE INPUTSAND OUTPUTS

Exanpl e 1: input out put
4 +7 -1
75613248 -5 +2
4121 -4 +3

+8 +6

Exanpl e 2: input out put
4 +3 -2
25417863 -4 +5
4221 -6 +1

+8 +7

SCORING

If your program outputs a correct answer for atest case within the time limit, then you
get full points for that test, and otherwise you get 0 points for the test case.
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