
2003 East Central Regional Contest 12

Problem H: This Takes the Cake

In th e k in g d o m o f P o ly g o n ia th e ro y a l fa m ily c o n sists o f th e k in g , th e q u e e n , a n d th e 10 -y e a r-o ld tw in s,
P rin c e O b tu se a n d P rin c e T rise c t. T h e tw in s a re fi e rc e ly c o m p e titiv e , a n d o n th e ir b irth d a y th e y
a lw a y s v ie w ith e a ch o th e r fo r th e b ig g e st p o rtio n o f th e c a k e . T h e w ise k in g a n d q u e e n h a v e d e v ise d
th e fo llo w in g w a y to p re v e n t sq u a b b le s o v e r th e c a k e . O n e p rin c e is a llo w e d to c u t th e c a k e in to tw o
p ie c e s, th e n th e o th e r p rin c e g e ts to ch o o se w h ich o f th e tw o p ie c e s h e w a n ts.

C a k e s in P o ly g o n ia a re a lw a y s in th e sh a p e o f a c o n v e x q u a d rila te ra l (a fo u r-sid e d p o ly g o n w ith e a ch
in te rn a l a n g le le ss th a n 18 0 d e g re e s). F u rth e rm o re , lo c a l c u sto m d ic ta te s th a t a ll c a k e c u ttin g m u st b e
d o n e u sin g a stra ig h t c u t th a t jo in s tw o v e rtic e s, o r tw o m id p o in ts o f th e sid e s o f th e c a k e , o r a v e rte x
a n d a m id p o in t. F o r in sta n c e , th e fo llo w in g fi g u re sh o w s a ll th e p o ssib le le g a l c u ts in a ty p ic a l c a k e .

(2,3)

(0,1) (6,0)
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Y o u r p ro b le m is to d e te rm in e , fo r a n u m b e r o f d iff e re n t c a k e s, th e b e st c u t, i.e ., th e o n e th a t d iv id e s th e
c a k e in to tw o p ie c e s w h o se a re a s (w e a re d isre g a rd in g th e th ick n e ss o f th e c a k e ) a re a s n e a rly e q u a l a s
p o ssib le . F o r in sta n c e , g iv e n a c a k e w h o se v e rtic e s (w h e n th e c a k e is v ie w e d fro m a b o v e ) a re lo c a te d , in
c o u n te rc lo ck w ise o rd e r, a t th e p o in ts (0 , 1), (6 , 0 ), (5, 2) a n d (2, 3 ), th e b e st p o ssib le c u t w o u ld d iv id e
th e c a k e in to tw o p ie c e s, o n e w ith a re a 4 .3 7 5, th e o th e r w ith a re a 5.125; th e c u t jo in s th e p o in ts (1, 2)
a n d (5.5, 1) (th e m id p o in ts o f tw o o f th e sid e s).

In p u t

In p u t c o n sists o f a se q u e n c e o f te st c a se s, e a ch c o n sistin g o f fo u r (x , y ) v a lu e s g iv in g th e c o u n te rc lo ck w ise
tra v e rsa l o f th e c a k e ’s v e rtic e s a s v ie w e d fro m d ire c tly a b o v e th e c a k e ; th e fi n a l te st c a se is fo llo w e d b y
a lin e c o n ta in in g e ig h t z e ro s. N o th re e p o in ts w ill b e c o llin e a r, a ll q u a d rila te ra ls a re c o n v e x , a n d a ll
c o o rd in a te s w ill h a v e a b so lu te v a lu e s o f 10 0 0 0 o r le ss.

O u tp u t

F o r e a ch c a k e , th e c a k e n u m b e r fo llo w e d b y th e tw o a re a s, sm a lle r fi rst, to th re e d e c im a l p la c e s o f
p re c isio n .

S amp le In p u t

0 1 6 0 5 2 2 3

0 0 100 0 100 100 0 100

0 0 0 0 0 0 0 0

S amp le O u tp u t

Cake 1: 4.375 5.125

Cake 2: 5000.000 5000.000


