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1 Intr oduction and ProblemDefinition

Searchingfor objectsthat intersecta specifiedareain two-dimensionalspaceis commonlyreferredto as
region query. For this problem,a setof simplepolygonsaregiven. Simplepolygonsareregionsenclosed
by a singleclosedpolygonalchainthatdoesnot intersectitself. Thuswedonot allow polygonswith holes.
After readingin the polygons,the programexpectsthreetypesof querycommandsandgivesthe correct
answers.Thosecommandsare:

1. Findthepolygonscontainedby a givenwindow area.

2. Findthepolygonsinteractingwith agivenwindow area.Interactionmeansoverlapor touchingamong
polygons.

3. Findthepolygonsthatdonotoverlapwith others.

4. Findthepolygonswhoseareaarelessthanagivennumber.

5. Findthepercentageof thegivenwindow areathatarecoveredby polygons.

To efficiently answerthe queries,the programhasto put the polygonsinto a properdatastructure.
Usually, binsor quad-treesareused.Pleasereferto thereferencematerials.

2 Input

Input is a list of polygons. A polygonis describedby a list of points. Eachpoint consistsof sometwo-
dimensional

���������
coordinates.Thosepointsdefinethe verticesof thepolygon. Thenumberof vertices

anda keyword”poly” arefollowing thepoint list andconcludethedefinitionof thepolygon.

Example:
-1 -1 1 4 3 1 3 poly
4 4 4 6 3 6 3 4 4 poly
3 5 4 5 4 7 2 7 2 6 3 6 6 poly

Therearefive querycommandkey words:

1. FIND INSIDE - find thepolygonsinsidethegivenwindow.

2. FIND INTERACT - find thepolygonsinteractingwith thegivenwindow area.(Evenpoint touching
counts.)

3. FIND NO OVERLAP - find thepolygonsthatdonotoverlapwith any otherpolygons.

4. FIND AREA LESSTHAN - find thepolygonswhoseareaarelessthanthegivennumber.

5. FIND DENSITY INSIDE - find thepercentageof thegivenwindow areathatarecoveredby poly-
gons.
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The
	

window areais definedby thelower-left andupper-right coordinates:

Example:
FIND INSIDE 2 2 4 6
FIND INTERACT 2 2 4 6
FIND NO OVERLAP
FIND AREA LESSTHAN 2.5
FIND DENSITY INSIDE 2 5 4 7

3 Output

Reportthepolygonsin its input format.

Example:
command: FIND INSIDE 2 2 4 6
answer: 4 4 4 6 3 6 3 4 4 poly
command: FIND INTERACT 2 2 4 6
answer: -1 -1 1 4 3 1 3 poly

4 4 4 6 3 6 3 4 4 poly
3 5 4 5 4 7 2 7 2 6 3 6 6 poly

command: FIND NO OVERLAP
answer: -1 -1 1 4 3 1 3 poly
command: FIND AREA LESSTHAN 2.5
answer: 4 4 4 6 3 6 3 4 4 poly
command: FIND DENSITY INSIDE 2 5 4 7
answer: 75%

4 4 4 6 3 6 3 4 4 poly
3 5 4 5 4 7 2 7 6 3 6 6 poly

4 Language/Platform

 Language:norestriction.


 Platform:SUN workstation(Sparc)is preferred.

5 Evaluation

 Correctness:50%


 CPU time andmemoryusage:50% (Pleaseexpect that the problemsizecould reachonemillion
polygons.)

6 Questions

Pleasereportany questionsregardingthis problemto cad@cis.nctu.edu.tw with the email subject
“CAD Contest:Problem3.” Yourquestion(s)will beansweredin two weeks,andtheQ&A’swill beposted
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at thecontestwebsite
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