2002 Sun Microsystems and TopCoder Collegiate Challenge — Problem Statement

MuseunBuar d PROBLEM STATEMENT:

A museum has a scul pture exhibit room wth a nunber of statues init. A guard
is assigned to the room The nmuseumwould |ike to know where to place the guard
so that he is as close to all statues as possible.

The NXN roomis given as a String[]. Each elenent of the String[] represents an
West -t 0- East cross section of N cells of the room The elenments of the String[]
are ordered fromNorth to South. Dashes (-) represent enpty space. The letter S
represents a statue. The position that the security guard should occupy is such
that the average distance (integer average) between the guard and each statue is
nmnimzed. The distance between the guard and a statue is the sumof: the
vertical distance between the guard and the statue and the horizontal distance
bet ween the guard and the statue.

The position at the North-Wst corner is (0,0). The position at the South-East
corner is (NN1,N1). The position at the North-East corner is (0,N1). The
position at the South-Wst corner is (N1,0).

The di stance between two points on the grid (a,b) and (c,d) is given by |c-a] +
| d-b| where || is the absolute val ue synbol

| npl enent a nethod to return the position at which the security guard should be
pl aced. Return the position formatted as a string with the North-South
coordinate (Y-coordinate) foll owed by a comm, followed by the Wst- East

coordi nate (X-coordi nate).

If two or nore positions have the sane integer average distance, choose the
western nost of the two (or nore). |If they are equally western, choose the
northern nmost of the two (or nore) positions. |If there are no statues, the
nort hwest-nost cell on the board is where the security guard shoul d be stati oned.

The security guard cannot be placed in the sane cell as a statue.
DEFI NI TI ON:

Cl ass Nane: Museuntauard
Met hod Name: get Best Pos
Parameters: String[]
Returns: String

Met hod Signature: String getBestPos(String[] roonData)
(Be sure your nethod is public)

TopCoder will ensure the validity of the inputs. |Inputs are valid if and only if
all of the following criteria have been net:

*roonData has between 1 and 10 el enments.

*the I ength of each elenment of roonData is the sane as the nunber of elenents
in roonData, i.e. the roomis square.

*the elenents of roonData are strings that contain only the characters 'S and

*at | east one character of one el enent of roombData will be a '-

NOTES:
*it is possible to have no statues in the room



*in the exanples, the first character of elenment 0 in roonData is considered
t he northwest-nost cell of the room

*in the exanples, the first character of the last elenment in roonData is
consi dered the sout hwest-nbst cell of the room

*in the exanples, the last character of element 0 in roonData is considered the
nort heast -nost cell of the room

*in the exanples, the |ast character of the last elenent in roonData is
consi dered the sout heast-npbst cell of the room

*the first coordinate in a cell's coordinate ordered pair is the North-South
coordi nate, the second coordinate is the Wst-East coordi nate

WORKED EXAMPLES:

roonData =
{"--s",
ll__Sll’}

The avg di stance to the statues fromeach enpty cell are given in this table:
Cel | : Avg Di st ance:

(0,0) (2 +4) / 2 =6/2 =3 (integer division).
(0,1) (L +3) / 2=4/2=2

(1,0) (3+3)/ 2=6/2=3

(1,1) (2 +2) /] 2=4/2 =2

(1, 2) (L +1) / 2=2/2=1

(2,0) (4+2)/ 2=6/2=3

(2,1) (3 +1) / 2=4/2=2

There is only one cell whose average distance is closest to the statues: (1,2).
Return "1, 2".

roonbData =

{"--s",

IIS___II}

The avg di stance to the statues fromeach enpty cell are given in this table:
Cel | : Avg Di st ance:

(0,0) (2 +4+3)/ 3=29/3=3(integer division).
(0,1) (L +3+4) / 3=8/3=2

(0, 3) (L+1+6) / 3=8/3=2

(1,0) (3+3+2)/ 3=8/3=2

(1,1) (2 +2+3)/ 3=73=2

(1,2) (L +1+4) / 3=6/3=2

(2,0) (4 +4+1)/ 3=9/3=3

(2,1) (3+3+2)/ 3=8/3=2

(2,2) (2 +2+3)/ 3=73=2

(2,3) (3+1+4) / 3=8/3=2

(3,1) (4 +4+1)/ 3=9/3=3

(3,2) (3+3+2)/ 3=8/3=2

(3,3) (4 +2+3)/ 3=9/3=3

There are 9 cells an average distance of 2 fromthe statues. The westennost

cells are on colum O (X = coordinate 2 = 0). The northernnost of these cells is
(1,0). Return "1,0".

roonData =
{ "---s",

n 1]

)
n 1]

"---S"’}



After calculating all the distances for each cell, we see that the avg di stance
for cell (1,3) and for cell (2,3) (Avg distance = (1 + 2) / 2 = 1) are the sane.
We choose the western-nost cell, of which there is none, and then choose the
northern-nost cell, which is (1,3). Return "1,3".

TEST CASES:

L ", M...SSS', "--S--", "-..S-" "SSSSSS', --S---" } returns "3,2".

{ "SSSSS----- M M. .SS8S8S---", "---8S8SS--", Moa----a-- S, Maio-- Soeet, Moo
SS", "SSS--S8S---", "---SSSSSS-", "----ce---- ", "...SSSSSS-" } returns "4, 4",
{m--", "--" 1%} returns "0,0".
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