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#include <iostream>
#include <vector>

#include <stack>

#include <algorithm>
#define MAX_VERTICES 20000
#define INIT_VALUE -1
#define RED 1

#define BLUE 2

using namespace std;

/*
TJehE - oy WY Bz
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*/

typedef struct GraphType {

int n;, // &d&e| I

int adj_mat[MAX_VERTICES][MAX_VERTICES];
}GraphType;

/] = =7|st
void init(GraphType* g) {
int r, c;
g—>n = 0;
for (r = 0; r < MAX_VERTICES; r++) {
for (c = 0; ¢ < MAX_VERTICES; c++)
g->adj_mat[r]lc] = 0;

}

[ HE el oAl
void insert_vertex(GraphType* g, int v) {
if ((g->n) + 1 > MAX_VERTICES) {
fprintf(stderr, "2l =: MH9
return;

~
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}

g=>n++;
¥
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void insert_edge(GraphType* g, int start, int end) {




if (start >= g->n || end >= g->n)
fprintf(stderr, "Z2Z: M HE 2F");
return;

}
g->adj_mat[start]lend] = 1;

/*
Qe E - oIy 2AE

*/

typedef struct GraphNode {

int vertex;

struct GraphNode* |ink;
}GraphNode;

typedef struct GraphType2 {

int n; // &89 =

GraphNode* adj_list[MAX_VERTICES];
}GraphType2;

/] = =7|st
void init2(GraphType2* g) {
int v;
g->n = 0;
for (v = 0; v < MAX_VERTICES; v++)
g—>adj_list[v] = NULL;
}
/] BE A AN
void insert_vertex2(GraphType2* g, int v) {
if ((g->n) + 1 > MAX_VERTICES) {
fprintf(stderr, "2 =: MA™e| 7 =3}");
return;
}
g->n++;

}

/] ZH Al AM vE uel IF 2lAEd Afelsht.
void insert_edge2(GraphType2* g, int u, int v) {
GraphNode* node;
if (u>=g=>n|lv>=g>n){
fprintf(stderr, "Jei=: H& g 2F");
return;
I3
if (g->adj_list[u] == NULL) { // insert_first
node = (GraphNodex)malloc(sizeof(GraphNode));
node->vertex = v;
node->1ink = g->adj_list[u];
g->adj_list[u] = node;




else { //insert_last
node = g—>adj_list[u];
while (node—>link != NULL)
node = node—>Iink;

node—>link = (GraphNode*)mal loc(sizeof(GraphNode));

node—>|ink->vertex = v;
node—>|ink->link = NULL;

/*
22| E1 - SCC
*/

int id, VID[MAX_VERTICES];
bool finished[MAX_VERTICES];
vector<vector<int>> scc_list;
stack<int> s;

// DFS for SCC

int DFS1(GraphType* g, int v) {
/] AEdof M7
s.push(v);

[ gEol 172l ID 704

VID[v] = ++id;

// B2E XA D2 MY
int parent = VID[v];

// DFSZ SCC +4A
for (intw=0; w < g->n; wht) {
if (g—>adj_mat[v][w]) {
int next = w;

/] 25 22 FH

if (1VID[next])

}

/] FE2IF A2l

parent = min(parent, DFS1(g, next));
/] MElsel ¥™
else if (1finished[next])

parent = min(parent, VID[next]);

A2

if (parent == VID[v]) {
vector<int> scc;
int top_v = INIT_VALUE;

/] AEHOlA i 0 sccHf Lol M A
while (top_v !=v) {

top_v = s.top();
s.pop();




scc.push_back( top_v) ;
finished[top_v] = true;
}
// sccE scc_listoll A&
scc_list.push_back(scc);

}
return parent,
}
/*
42| E2 - Bipartite Graph
*/

// DFS for Coloring

int* visited;

void DFS2(GraphType2+ g, int v) {

/] Mg FEe w2k Moz F

ol

if (Ivisited[v])
visited[v] = RED;

for (GraphNode* w = g—>adj_list[v]; w; w = w=>1ink) {
// OF&l WrESHA| %2 MAEo|H SA HEI} gt Moz
if (lvisited[w—>vertex]) {
if (visited[v] == RED)
visited[w—>vertex] = BLUE;
else if (visited[v] == BLUE)
visited[w->vertex] = RED;
DFS2(g, w->vertex);

2t
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}

// Ol Jsf= 3
bool Bipartite(GraphType2x g) {

ol¥ st Mol AHo| Z+2X| &ol

/] BE HEES T2stHAM QFst AR
for (int i =0; i < g=->n; i++)

GraphNode* p = g->adj_list[i];

int curr = i;

while (p != NULL) {
int next = p—>vertex;
// check bipartite
if (visited[curr] == visited[next])

return false;

// update p
p = p—>link;

}

}

return true;

}

// find 0ddCycle
int oddCycle(GraphType* g) {




}

/] scc

% Bipartite &7|

for (int i =0; i < scc_list.size(); i++) {

}

// make small graph

GraphType2+* sg;

sg = (GraphType2+)mal loc(sizeof(GraphType?2));
init2(sg);

/] scc
vector<int> list = scc_list[i];

// init visited
visited = new int[list.size()1{};

// add vertex
for (int j =0; j < list.size(); j++)
insert_vertex2(sg, j);

// add edge
for (int k = 0; k < list.size(); k++) {
for (int h=k + 1; h < list.size(); h+t+) {
int val1l = list[k];
int val2 = list[h];

if (g->adj_mat[val1][val2] || g->adj_mat[val2][vall]) {
insert_edge2(sg, k, h);
insert_edge2(sg, h, k);

}

// find Bipartite
DFS2(sg, 0);

bool output = Bipartite(sg);
// Bipartite —> no odd cycle
if (output)

continue;
// no Bipartite —> odd cycle
else

return true;

/] delete
free(sg);
delete[] visited;

/] 2 scc7t Bipartite
return -1;

int main(void) {
GraphType* g;




g = (GraphTypex)mal loc(sizeof (GraphType));
init(g);

[/ BHE, X T =
int n, m;

cin >>n >>m;

/8 o
i =0; i <n; i+)
insert_vertex(g, i);

for (int

[/ ol X| &Fe

for (int i =0; i <m; i++) {
int u, v; // vertex(u) —> vertex(v)
cin >> u > v;
/] FHEO| 0FE AlZrst2Z 14 XA

u=u-1;
v=v-1;
insert_edge(g, u, v);
)3
// SCC 7|
for (int i =0; i <n; i++) {
if (VID[i] == 0)
DFS1(g, i);
)3

// 0ddCycle &7|
int rst = oddCycle(g);
printf("%dtn", rst);

free(g);
return 0;
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