
II. TREES PROBLEM  (Finalist  ta sks  for  IOI'91)
 
  A far mer  wants  to  p reserve a  ra re  class  of ancien t  cypress  t rees. In order  to  do  tha t  he  has  
taken  no te  of t he position  of each  t ree an d  he  has  decided  to  su rroun d  the  t rees  with  wire 
d rawing a  polygon such  tha t  t hey lie en tirely inside it. In order  to  red uce his  cos t s, he  needs  to  
minimize t he length  of wire. The far mer  wants  to  build  a  rectangular  house, one  of its sides  
being parallel to  t he  X-axis, an d  he  nee ds  to  know the  relative location  of t he  house: 
  (1) The house  is ou tside  t he  polygon. 
  (2) The house  is inside t he  polygon. 
  (3) The wire divides  t he  ho use in two regions  whose areas  a re differen t  fro m  ze ro. 

      Write a  p rogra m  capable of acco m plishing the  following tasks: 
  (A) Finds  t he t rees  t ha t  will be t he  ver tices of t he   polygon. 
  (B) Calculates  t he  length  of wire t ha t  will be u se d. 
  (C) Indicates  in which of t he  above m e n tioned  loca tions  (1,2,3) t he  far mer's  ho use  is. 
 
Input: 
    -  On the  firs t  line, N: The n u m ber  of t he  t rees.
    -  From  line 2  to  line N +1, line 1 +i contains  two integers  Xi Yi, for  1 < =i < =N, N < = 2 0, Xi,Yi>0; 
The coordina tes  of t he poin ts  correspon ding to  each  t ree. 
    -  On line N +2, four  integers  a, b, c, d, (a,b,c,d > 0; a <c; b < d); The beginning (a,b) an d  en ding 
poin t s  (c,d) of t he  house's  m ain  diagonal. 

Output: 
    -  A sequence of M p oin ts  (1 < =M < =N) with  t he  p ro per ty t ha t  if we t race t hrough the poin t s  in 
t he order  in which they ap pear, we t race t he  outline of t he  polygon. 
    -  The length  of wire t ha t  will be u sed. 
    -  The indication  of t he  p osition  of t he  ho use in t he  form  "1","2", or  "3". 


