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Input file: crystal.in

A new high technology company has developed a material that it hopes to market as an
insulator. The material consists of crystals and the square lattice on which the crystals are grown.
The points on the lattice are at 1 centimeter intervals. The crystals are formed from seeds that are
planted at the lattice points. Each crystal grown into a circle of diameter 1 centimeter.

Using this material in applications will require cutting the lattice into pieces. One of the
problems in cutting the lattice is that some crystals will be sliced in the process. Slicing a crystal
other than through the center completely destroys that crystal's insulation property. (A cut
touching a crystai tangentially does not destroy that crystal's insulation property.)

Retain insulation lose insulation

The insulation capacity of a piece is directly proportional to the total area of the insulating
crystals (or parts of crystals) that are on the piece. The following figure shows a polygonal piece
with its insulating crystals shaded.



Your job is to determine the insulating capacity of such polygonal pieces by computing the

total area of the insulating crystals in it.

Input
The input consists of a sequence of polygon descriptions. Each description consists of a

positive integer n (3<n<25) representing the number of vertices, followed by n pairs of
integers. Each pair is the x and y coordinates of one vertex of the polygon. (The coordinate system
is aligned with lattice such that integer coordinates are precisely the lattice points.)

Vertices of each polygon are given in clockwise order. No polygon will be degenerate. No
coordinate will be larger than 250 in absolute value.

The input is terminated by zero for the value of n.

Output
For each polygon, first print its number ("Shape 1", "Shape 2", etc.) and then the area of

the insulating crystals in cm?,  exact to three digits to the right of the decimal point.
The following sample corresponds to the previous illustration.

Input sample

5

02
35
63
60
10
0



Output sample
Shape 1
insulating area = 15.315 cm”"2
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MHIEH
Shape 1

insulating area = 15.315 cm"2
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Pin iy Yier)

Pix.y) b P(x.y)
1.1-8
N w
W% b0 8% 0, WO =2,
2, 2 2
mm&%&&iﬁﬁﬁw“hﬁié;lL
C

#Hcos@=1 3} H a=btc, MO=rx:
#cosd=0 BllJ9=12r— o
Ot

0 { Arctan(v1—cos’ 6 /cos@ )+ arctan(v1 —cos’ @ /cos@ )0
Arctan(V1—cos® 8 /cos8) arctan(v 1 —cos’ @ /cos 0 )=0

5. JLATEMLER
% P H—ANREHANEL, PP, AT %Y. WE P 5 PP, MEFAE
EEFm%ﬁgg,#Hﬂmiﬂhﬂm%ﬁsg),wﬂﬁﬁﬁﬁPéi

1 (PP

i+]

Z PP, WIS d B S HBILEL:

g5 d=0, WO PAEZ WL PP, L ﬁ%%ﬁm“#ﬁ(%)%ﬁ&ﬁzﬁﬂ;

OF d<0.5, WIH ISR B ¥ P P, WK,

G# d=0.5, WHZREER A S L DN HREZLHINE, Kt =05 ZWUH
KPP, ABY). fEXMER T, B P ARSI —&HBIZ (BD P S8 (x, ) & (-1000, y+1)
R, SERSZURTATTRES) . MRS 2 BRI KRS %
2, RS EEFELURNE, EHEBEK, W EESAR.
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WA O & PP AP P A T2 USRI MINE, Bt 27 -6 4 BLE RIXH
GNEFURABOARRANE. EXMHERT, SE0HLHEBERY
2n -6 7 27 -6

s G
7 EREWw, ARG EGEMEREAAERMHFENT.

=, AR AR A E
4 (maxx -minx+1) X (maxy -miny+ 1) 5 45 5P AR 485 58 1) & 7R (S0 fa ik 5 — #5493 AR

AR, TR AR s WWHIEMT:
s<0;
for x:=minx to maxx do
for y:=miny to maxy do
begin
for i:=1 to n do

if (x, )& PP, MIEE<0.5) and (x, y) 5 PP, HEHIHA)
then begin & (x, y) A B0 B SBAE#HAARE; break; end; {then}
if (x, Y)AEL K @ARBBIL then
begin
fori:=1tondo
if (x, y)E4 P, then
begin
0 —PP_ 55 PP, ¥ MR
W y)REAURIS AR,
if PP P, P, KIS

i+l
then s~-s+(2n -6 ) /8
else s<s+0/8;
break;
end; {then}
if (% YRZLAENA then

for i:=1 to n do

if (x, y)5 PP, KIlEE=0)and ( (x, y) 5 PP, MEFIITHA)

then begin
s—s+71/8; WHLUFUBITL(x, y)RII5E break;
end {then}
if (x, y)EEUHTA) and CREZUHLE T (X v))

then begin;
M, &R (-1000,y+1) 5|—5HBIZ L,



t~0;
fori:=1tondoif PP, 5L A% then t—t+1;
if t &7 4 then s~s+ n /4;

end; {then}

end; {then}

end; {for}
EF AR
{$N+}
program crystal;
const
oarea =(.7853981634; { 7/4}
type
ptype = array[1..2] of integer;{ ALERIKHY }
var
fl, f2 : text; { MAHAAB N E)
n, i» j» ks no :integer;
s : array[0..100] of ptype;{ £IAERTEFH }
ml, m2 : ptype; { BEZUNR/IMNEERNE AL TA )
ps» p2 : ptype; {PAEL, Hﬂfﬁ‘hﬂﬁﬁﬂiﬁ@ﬂ‘]ﬁﬂﬁ?ﬁ%ﬁ; }
flag : byte; { R R RAR )
t, area : real; { BOCEZURAKESE, AXEE )
function distance(pl, p2:ptype):real; { i‘f‘iﬁfﬂﬁl_’,—f’; M }
begin

distance = sqrt(sqr(p1{1]-p2{1D+sqr(p1[2]-p2[2]));
end; {distance}

function getl(p, p1, p2:ptype)real; { ifﬁﬂié@ﬁl@?%%iﬂ%iﬂﬁf’; WIFER }
var
a b, ¢ : real;
begin
a =pl[2]-p2[2];
b =p2[1]-plf1L;
¢ = pl[1]*p2[2}-p1{2]*p2[1];
getl ;= abs(a*p[1]+b*p[2]+c)/sqrt(a*atb*b);
end; {getl}
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function angle(pl, p2, p3:ptype)real; { HEHLRM ﬁ H PP, RAMINE }
var
a, b, ¢, d, e s real;
begin
a := distance(p2, p3);
b := distance(pl, p3);
¢ ;= distance(pl, p2);
if (b<ie-5) or(c<le-5) thend =0
{ #| PP, |=083#| PP, |=0, WFAIMER /2 }
else d ;= (b*b+c*c—a*a)/2/b/c; { B E I ATVERRZE }
if (abs(d+1)<le-35) and (abs(a—b—c)<le-5) then
{ HREE=1H| PP, |=| PP, |+ PP, WFe AN 7 }
begin

angle := pi;
exit;
end; {then}
if abs(d) < le~5 then e := pi/2{ #RIZMH=0, WIFKMINL S n/2}

else e .= arctan(sqrt(1-d*d)/d); { BN E AR PR AINE }
if e <0 then e := pi+e;
angle :=e;

end; {angle}

function gets(pl, p2, p3:ptype)real; { H‘ﬁf”jﬁ[ﬁ]ﬁ ﬂlﬁ ) X A4
begin

gets := (p2[11-p1{1])*(p3[2]-pl [2])-(p2[2]-p1[2D*(p3[1]-p1[1])
end; {gets}

function intersect(pl, p2, p3, p4:ptype):boolean;

{ # PP, 5 PP, AR, W Mltrue; 75 MR [ false }

begin

intersect:=(gets(pl, p2, p3)*gets(pl, p2, p4)<0)and(gets(p3, p4, pl)*gets(p3, p4, p2)<0O)end,

{intersect}
begin

assign(fl, ‘'crystalin®); { BASCOIS B LSO e, M HER
reset(fl);
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