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Problem D: Phone Home

W h e n re la y to w e rs fo r m o b ile te le p h o n e s c o m m u n ic a te w ith th e m o b ile p h o n e s in th e ir a re a , th e re is

a lw a y s th e p o ssib ility o f in te rfe re n c e . S o , w h e n a ssig n in g th e tra n sm issio n fre q u e n c y , th e F C C m a k e s

su re th a t n e a rb y to w e rs h a v e fre q u e n c ie s th a t a re n ’t to o c lo se . O n th e o th e r h a n d , th e F C C d o e s n o t

w a n t to a ssig n to o m a n y d iff e re n t fre q u e n c ie s; th e y w a n t to sa v e a s m a n y a s p o ssib le fo r o th e r u se s.

Y o u r jo b is to fi n d a n o p tim a l a ssig n m e n t o f fre q u e n c ie s.

In th is p ro b le m , th e fre q u e n c ie s w ill b e in te g e rs. N e a rb y to w e rs m u st b e a ssig n e d fre q u e n c ie s th a t d iff e r

b y a t le a st 2 . Y o u ’ll fi n d a n a ssig n m e n t u sin g a s fe w fre q u e n c ie s a s p o ssib le . F o r e x a m p le , c o n sid e r th e

fo llo w in g tw o a rra n g e m e n ts o f to w e rs. T w o to w e rs n e a r e a ch o th e r a re in d ic a te d b y th e c o n n e c tin g lin e .

N o te th a t th e fo llo w in g a re le g a l fre q u e n c y a ssig n m e n ts to th e se tw o to w e r c o n fi g u ra tio n s. H o w e v e r,

th e se c o n d a rra n g e m e n t d o e s n o t u se th e fe w e st n u m b e r o f fre q u e n c ie s p o ssib le , sin c e th e to w e r w ith

fre q u e n c y 5 c o u ld h a v e fre q u e n c y 1 .
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Inp u t

T h e re w ill b e m u ltip le te st c a se s. In p u t fo r e a ch te st c a se w ill c o n sist o f tw o lin e s: th e fi rst lin e w ill

c o n ta in th e in te g e r n, in d ic a tin g th e n u m b e r o f to w e rs. T h e n e x t lin e w ill b e o f th e fo rm x1 y1 x2 y2

... xn yn w h e re xi yi a re th e c o o rd in a te s o f to w e r i. A p a ir o f to w e rs a re c o n sid e re d “ n e a r” e a ch o th e r

if th e d ista n c e b e tw e e n th e m is n o m o re th a n 2 0 . T h e re w ill b e n o m o re th a n 1 2 to w e rs a n d n o to w e r

w ill h a v e m o re th a n 4 to w e rs n e a r it. A v a lu e o f n = 0 in d ic a te s e n d o f in p u t.
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Output

For each test case, you should print one line in the format:

The towers in case n can be covered in f frequencies.

where you determine the value for f . The case numbers, n, will start at 1.

S ample Input

5

0 0 5 7.5 1 -3 10.75 -20.1 12.01 -22

6

0 1 19 0 38 1 38 21 19 22 0 21

0

S ample Output

The towers in case 1 can be covered in 3 frequencies.

The towers in case 2 can be covered in 2 frequencies.


