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Problem I. IP Networks
Input file: ip.in

O utput file: ip.out

A lex is a d m inistra to r o f IP netw o rk s. H is c lients h a v e a b unch o f ind iv id ua l IP a d d resses a nd h e d ec id ed
to g ro up a ll th o se IP a d d resses into th e sm a llest po ssib le IP netw o rk .

E a ch IP a d d ress is a 4 -b y te num b er th a t is w ritten b y te-b y -b y te in a d ec im a l d o t-sepa ra ted no ta tio n
“ b y te0 .b y te1 .b y te2 .b y te3 ” (q uo tes a re a d d ed fo r c la rity ). E a ch b y te is w ritten a s a d ec im a l num b er fro m
0 to 2 5 5 (inc lusiv e) w ith o ut ex tra lea d ing zero es.

IP netw o rk is d esc rib ed b y tw o 4 -b y te num b ers — netw o rk a d d ress a nd netw o rk m a sk . B o th netw o rk
a d d ress a nd netw o rk m a sk a re w ritten in th e sa m e no ta tio n a s IP a d d resses.

In o rd er to und ersta nd th e m ea ning o f netw o rk a d d ress a nd netw o rk m a sk y o u h a v e to c o nsid er th eir
b ina ry representa tio n. B ina ry representa tio n o f IP a d d ress, netw o rk a d d ress, a nd netw o rk m a sk c o nsists
o f 3 2 b its: 8 b its fo r b y te0 (m o st sig nific a nt to lea st sig nific a nt), fo llo w ed b y 8 b its fo r b y te1 , fo llo w ed b y
8 b its fo r b y te2 , a nd fo llo w ed b y 8 b its fo r b y te3 .

IP netw o rk c o nta ins a ra ng e o f 2 n IP a d d resses w h ere 0 ≤ n ≤ 3 2 . N etw o rk m a sk a lw a y s h a s 3 2 − n first
b its set to o ne, a nd n la st b its set to zero in its b ina ry representa tio n. N etw o rk a d d ress h a s a rb itra ry
3 2 − n first b its, a nd n la st b its set to zero in its b ina ry representa tio n. IP netw o rk c o nta ins a ll IP
a d d resses w h o se 3 2 − n first b its a re eq ua l to 3 2 − n first b its o f netw o rk a d d ress w ith a rb itra ry n la st
b its. W e sa y th a t o ne IP netw o rk is sm a ller th a n th e o th er IP netw o rk if it c o nta ins few er IP a d d resses.

F o r ex a m ple, IP netw o rk w ith netw o rk a d d ress 1 9 4 .8 5 .1 6 0 .1 7 6 a nd netw o rk m a sk 2 5 5 .2 5 5 .2 5 5 .2 4 8 c o nta ins
8 IP a d d resses fro m 1 9 4 .8 5 .1 6 0 .1 7 6 to 1 9 4 .8 5 .1 6 0 .1 8 3 (inc lusiv e).

In p u t
T h e first line o f th e input file c o nta ins a sing le integ er num b er m (1 ≤ m ≤ 1 0 0 0 ). T h e fo llo w ing m lines
c o nta in IP a d d resses, o ne a d d ress o n a line. E a ch IP a d d ress m a y a ppea r m o re th a n o nce in th e input
file.

O u tp u t
W rite to th e o utput file tw o lines th a t d esc rib e th e sm a llest po ssib le IP netw o rk th a t c o nta ins a ll IP
a d d resses fro m th e input file. W rite netw o rk a d d ress o n th e first line a nd netw o rk m a sk o n th e sec o nd
line.

S amp le in p u t a n d ou tp u t

ip.in ip.out

3

194.85.160.177

194.85.160.183

194.85.160.178

194.85.160.176

255.255.255.248
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