20t Balkan Olympiad in Informatics
Belgrade, Serbia, 15 — 19 August 2012
Competition Tasks - Day 2

Problem name: Fan Groups Language: English
Source code: fangroups.c, fangroups.cpp, fangroups.pas

Input / Output files: fangroups.in / fangroups.out

Time limit: 0.2s

Memory limit: 256 MIB

Task description

In the famous city of Vladicin Han near Surdulica, there are n city squares (labeled 1 through n) and
m one-way streets between some of them. The city has n football teams as well and each of the
teams has its fan group headquarters located at some city square - fan group i is located at city
square i. Every 18" of the month, all fans organize a “city tour” with many interesting events, such as
taking over the city squares and fighting. At the beginning, no square is taken over. Since all fan
groups consist mostly of reasonable people, before the “city tour” begins, all n fan groups agree on
an order in which the groups will cause riots.

Suppose the “city tour” order has been established and let us describe what happens when fan
group i takes turn (note that each group takes its turn only after the previous group ends theirs):

e If the square i is already taken over by a fan group j # i, the fan group i does nothing.
Otherwise, fan group i takes over the square i.

e When the fans of the group i take over the square v, some of the fans are sent
throughout all streets starting from square v. If some of the ending city squares of those
streets are taken over by some different fan group, fan group i cannot pass; instead in
those streets a fight occurs. However, if the ending city square is not taken over, the fan
group i takes over that city square and repeats the process, potentially yielding to new
fights.

e The turn ends when there are no more reachable free squares.
(For more detailed explanation see the given examples.)

You are familiar with the city map and you know all streets in which fights have occurred. Determine
the order in which fan groups made the riots through the city.

Input

The first line of input contains two integers n and m, denoting the number of city squares and one-
way streets, respectively. Each of the following m lines contains 3 integers a, b, and ¢, denoting a
one-way street from the city square a to the city square b; if ¢ = 1, then a fight occurred in this
street, and if ¢ = 0 then it did not. For every two distinct city squares there is at most one street
between them in one direction.

Output

If there is no ordering among fan groups in which fights occur in the marked streets (and only there),
you should write -1 on the first line of the output. Otherwise, in the first and only line of the output
write the requested order — a permutation P of numbers from 1 to n delimited by space — this
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permutation means that fan group from city square P; moved first, then the group from city square
P, etc. In case of multiple solutions, write any one of them.

Example

Input: Output:
8 9 85623174
141

181

2 30

56 0

6 50

74 1

6 40

711

4 50

Example explanation

There are 8 city squares, 9 one-way streets, fights occurred in the streets1 - 4,1 - 8,7 -4 and 7
— 1, and the order of turns is (8, 5, 6, 2, 3, 7, 1, 4). The group from city square 8 moves first and
takes over their square. Then, the group from square 5 moves next, takes over squares 5, 6 and 4
(only those are reachable via non-taken squares). Since square 6 is taken, the group from this square
does nothing. After that, the group from square 2 takes over squares 2 and 3. Then, the group from
taken square 3 does nothing. Next, the group from square 1 takes over square 1 and causes fights in
streets 1 - 4 and 1 — 8. The group from square 7 takes over square 7 and causes fights in streets 7
— 1 and 7 — 4. Finally, group from square 4 does nothing.

Since this permutation gives the correct street-fight list, it is a valid solution. Another valid
permutationis (2, 3, 8, 4, 1, 7, 5, 6). Notice that, for example, permutation (8, 5, 6, 3, 2, 1, 7, 4) is not
a valid solution because it produces a fight in the street 2 — 3, which is in contradiction with input
data.

Constraints
e 2<n<20000.
e 1<m<200000.
e I<ab<nazb, c€{0 1}
e In 20% of test cases it holds n <10
e In 50% of test cases it holds n <1 000.
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