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Agents

a.p, a.
, a.C

The top-se
ret organization Agen
y of C.M.

1

was given a diÆ
ult mission. In order to 
omplete

the mission, all agents of ACM must be used. To make the situation worse, it is known that


ertain pairs of agents hate ea
h other or simply do not work well together for some other reasons.

Therefore to in
rease the eÆ
ien
y, the leader of ACM has de
ided to split his subordinates to

several teams, so that no su
h pair of agents belongs to the same team. The nature of the

mission however makes it impossible to have more than three teams.

At �rst this seemed to be an easy task, but he qui
kly noti
ed that there are some quite

unpleasant persons in his organization. Su
h \bad guys" are of 
ourse ne
essary in this type

of organizations, sin
e there are tasks that simply 
annot be solved in the \gentle" way. There

used to be a lot more of them, but after re
ent reforms, the regulations only permit at most

three (but at least one) su
h 
hara
ters in the organization. Still, he found out that ea
h normal

(i.e. not bad guy) member of the organization hates at least one of these bad guys, whi
h made

him doubt that su
h a split is possible.

Your task is to de
ide whether he is right with his doubts, or whether splitting the agents to at

most three teams a

ording to the 
riterion des
ribed above is possible.

1

The agen
y is so se
retive that nobody is allowed to know what C.M. was supposed to mean. The most


ommon interpretation { \Crazy Madmen" { is vehemently, but of 
ourse futilely, denied by leadership of the

ACM.



Input Spe
i�
ation

The input 
onsists of several instan
es.

The �rst line of ea
h instan
e 
ontains two integers 1 � A � 500 and R � 0 separated by a single

spa
e. A is the number of agents in the organization. Agents are assigned integers between 0

and A� 1. R is the number of pairs of agents that hate ea
h other. The following R lines of the

instan
e des
ribe these pairs. Ea
h of the lines 
ontains two integers 0 � a

1

; a

2

< A separated

by a single spa
e, meaning that agents with numbers a

1

and a

2

hate ea
h other. Every pair of

agents that hate ea
h other is des
ribed exa
tly on
e.

An empty line follows ea
h instan
e. The input is terminated by a line 
ontaining two zeros.

Output Spe
i�
ation

The output 
onsists of several lines. The i-th line of the output 
orresponds to the i-th input

instan
e.

If it is possible to split the agents in the instan
e to at most three teams, the 
orresponding

output line des
ribes su
h a split. If there are several possible splits, then only one (arbitrary)

of them is des
ribed. The line 
ontains A integers 2 f0; 1; 2g separated by single spa
es, where

the i-th number is the number of the team to that the agent with number (i� 1) is assigned.

If it is not possible to split the agents in the instan
e so that no two persons in the same team

hate ea
h other, the 
orresponding output line 
onsists of the string \The agents 
annot be

split".

Sample Input

3 3

0 1

0 2

2 1

4 6

0 1

0 2

0 3

1 2

1 3

2 3

0 0

Output for Sample Input

0 1 2

The agents 
annot be split


