WS EREE
WE—MSANE, SEREMESTUER.
XL EE P RLab, FEWFARLa— > bb— > a.
EFATTLAR B SRR ERIFE.
(1) SBIEHERE: gla|[b]fPfiEla— > b

(2) PR
1 // WNTEAAK TF—DREEER, KA BUERIR R h [KI XA B R 1 S 4
2 1int h[N], e[N], ne[N], idx;
3
4 | // WIn—%illa->b
5 void add(int a, int b)
6 {
7 e[idx] = b, ne[idx] = h[a], h[a] = idx ++ ;
8 }
9
10 // ¥tk
11  ddx = 0;
12 memsetCh, -1, sizeof h);
S ERYERD

BHEEREO(n + m), nRm i, mBERILE
(1) FREMRFTEH —— RRE AcWing 846. RIAYE

1 dnt dfsCint u)

2 | {

3 st[ul = true; // stlul F/RAuCSEYmET
4

5 for (int i = h[ul]; i !'= -1; i = ne[i])
6 {

7 int j = e[i];

8 if (Ist[j]) dfs(3);

9 }
10 3}

(2) BEMRSTER —— RiRE AcWing 847. B RRIEIR

queue<int> q;
st[1] = true; // FR1l5RC&HS
q.push(1);

while (q.size())
{

N o v b w N R

int t = q.front();
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8 q.popQ;

10 for (int i = h[t]; i !'= -1; i = ne[i])

11 {

12 int j = e[il;

13 if (Ist[jl)

14 {

15 st[j] = true; // FREjOLHmTIT
16 q.push(3);

17 }

18 }

19 |}

HEHMHER —— 1RIREE AcWing 848. BTREIRHGMES)
WHAEREO(n + m), nEm B, mEROM

1  bool topsort()

2 | {

3 int hh = 0, tt = -1;

4

5 // d[i] fEff A RN

6 for (int i = 1; i <= n; i ++ )
7 it (Md[iD

8 ql ++ tt] = i;

9

10 while (hh <= tt)

11 {

12 int t = q[hh ++ 1;

13

14 for (int i = h[t]; i !'= -1; i = ne[i])
15 {

1o int j = e[il;

17 if (-- d[§] = 0

18 ql ++ tt] = j;

19 }

20 }

21

22 // R SEANBN T, UEBAEES AN TS B AAEESR T 5
23 return tt == n - 1;

24

25 |}

frEEdijkstrafiix —— 1EHRER AcWing 849. DijkstraskexEig |
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A RRO(n2 + m), nFm i, mEFLK

1 dint g[N]1IN]; // fetlkEskid

2 int dist[N]; // (AELS S B s i R S

3 bool st[N]; [/ TEREREA RN LS fe 5 LA E

4

5 // K15 EZInS AR, RN RE-1

6 dint dijkstraQ

7 {

8 memset(dist, Ox3f, sizeof dist);

9 dist[1] = 0;

10

11 for (int i =0; i <n-1; i ++ )

12 {

13 int t = -1; // TEICARME e I p R, R RS /N ) AR
14 for (int j =1; j <=n; j ++ )

15 if (Ist[j] && (t == -1 || dist[t] > dist[j]))
16 t=3;

17

18 // PSR HAR SR 2S

19 for (int j =1; j <=n; j ++ )

20 dist[j] = min(dist[j], dist[t] + g[t]l[j1);
21

22 st[t] = true;

23 }

24

25 if (dist[n] == 0x3f3f3f3f) return -1;

26 return dist[n];

27 |}

HeffiibhRdijkstra — SRR AcWing 850. Dijkstra3kEzfEis Il
B EE 2 EO(mlogn), R R #, mBERILE

1 typedef pair<int, int> PII;

2

3 int n; [/ R

4 dint h[N], w[N], e[N], ne[N], idx; [/ SREERATE AL
5 dint distN]; // AFRERTE m B 15 A EE E

6 bool st[N]; [/ ARG R B EE B R S O E

7

8 // K15 AEInS SMERSEE S, WRANEE, WRE-1

9 dnt dijkstra(Q

10 {

11 memset(dist, Ox3f, sizeof dist);

12 dist[1] = 0;

13 priority_queue<PII, vector<PII>, greater<PII>> heap;
14 heap.push({0, 1}); // First{FfBiiE, second Fiibdms
15

16 while (heap.size())

17 {
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18 auto t = heap.top(Q);

19 heap.pop Q) ;

20

21 int ver = t.second, distance = t.first;
22

23 if (st[ver]) continue;

24 st[ver] = true;

25

26 for (int i = h[ver]; i != -1; i = ne[i])
27 {

28 int j = e[i];

29 if (dist[j] > distance + w[i])
30 {

31 dist[j] = distance + w[il;
32 heap.push({dist[j], j});
33 }

34 }

35 }

36

37 if (dist[n] == 0x3f3f3f3f) return -1;
38 return dist[n];

39

40  }

Bellman-Ford&i% —— {5iREE AcWing 853. BilZRFINIRIS
BRI A EO(nm), nRon 3, mBERIAE
ERARIRAPEEN TEARIREIEENR, N EE0EE, FENERE,

int n, m; [/ NFIREHL mEIRILEL
int dist[N]; // dist[xIA7MLHx ) 5 R % i B

1

2

3

4 struct Edge // 1, aRasH A, bERIRA R, WRRLIAE
51014

6 int a, b, w;

7 Yedges[M];

8

9

// R1BInfHEGEHEIE S, WRILEMNLESIN, WHRE-1,
10  1int bellman_ford()

11 {

12 memset(dist, Ox3f, sizeof dist);

13 dist[1] = 0;

14

15 // R EnIGEAN R A s = AAER, U — R KR n+ LN R ER AT, B s, Rt
A/ AFLE TN AR R B 5, U0 AR AE SR

16 for (int i =0; i <n; i ++)

17 {

18 for (int j =0; j <m; j ++ )

19 {

20 int a = edges[j].a, b = edges[j].b, w = edges[j].w;


af://n173
af://n177

21 if (dist[b] > dist[a]l + w)

22 dist[b] = dist[a] + w;

23 }

24 }

25

26 if (dist[n] > O0x3f3f3f3f / 2) return -1;
27 return dist[n];

28 %

spfa i (BAFUfi{bAYBellman-Ford&ix) —— &EIRA AcWing 851. spfaxkexiElg
i E B REFHERTO(m), BAERTO(nm), nFm R, mERILE

1 int n; /] BRE

2 dint h[N], w[N], e[N], ne[N], idx; /] SERAEE TN
3 dint distN]; // G SRS SRR R
4 bool st[N]; [/ B BB ERNS

5

6 // K15 AEING mEEHIER, WRNLS AT EESING mRE -1
7 int spfa(Q)

8 {

9 memset(dist, Ox3f, sizeof dist);
10 dist[1] = 0;
11
12 queue<int> q;
13 g.push(l);
14 st[1] = true;
15
16 while (q.size())
17 {
18 auto t = q.front(Q);
19 q-popQ);

20

21 st[t] = false;

22

23 for (int i = h[t]; i !'= -1; i = ne[i])
24 {

25 int j = e[i];

26 if (dist[j] > dist[t] + w[i])

27 {

28 dist[j] = dist[t] + w[i];

29 if (Ist[jl) // WERBAIIEAEAE], AT 2K J EEHHA
30 {

31 q.push(3);

32 st[j] = true;

33 }

34 }

35 }

36 }

37

38 if (dist[n] == 0x3f3f3f3f) return -1;
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39 return dist[n];
40 1}

spfaflfEIRESFERIR — 1EHREE AcWing 852. spfafllffatf
BRI A E RO (nm), nRon R, mBRIAE

1 dnt n; [/ B

2 int h[N], w[N], e[N], ne[N], idx; /] SREERAEEFT AL

3 dint dist[N], cnt[N]; // dist[xX1FELl 5 S BIx MM, cnt [x] 4713 x 1 i i
25 1) A

4 bool st[N]; [/ AEREEA R TRAEBN I

5

6 // WRAAESIS, WiREtrue, R false.

7  bool spfa(Q)

8 {

9 // AHREYIIENT stEd

10 // JREL: MR AREEE LA S BRTHD) , BambE A2 G —HEn+1A4 55, i i 2
—EAWA FAEE, FrLAELERR .

11

12 queue<int> q;

13 for (int i =1; i <= n; i ++ )

14 {

15 g.push(i);

16 st[i] = true;

17 }

18

19 while (q.size())

20 {

21 auto t = g.front(Q);

22 a.popQ;

23

24 st[t] = false;

25

26 for (int i = h[t]; i !'= -1; i = ne[i])

27 {

28 int j = e[i];

29 if (dist[j] > dist[t] + w[i])

30 {

31 dist[j] = dist[t] + w[i];

32 cnt[j] = cnt[t] + 1;

33 if (ent[j] >= n) return true; // WRNLS R BB RS
ZnAm (MFEED) , MULHAFAER

34 if (Ist[jD)

35 {

36 g.push(j);

37 st[j] = true;

38 }

39 }

40 }

41 }
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42
43 return false;
44 | 3}

floyd&Hix —— &R AcWing 854. Floyd3KzEI%
IEIE 4RO (n3), n&m Bl

1 Wikt

2 for (int i =1; i <= n; i ++ )

3 for (int j =1; j <=n; j ++ )

4 if (G == 3) d[i1[j] = 0;

5 else d[i]1[j] = INF;

6

7 /) FE4RE, dlal [b]&maRbi sk g

8 wvoid floydQ

9| {

10 for (int k = 1; k <= n; k ++ )

11 for (int i =1; i <= n; i ++ )

12 for (int j =1; j <=n; j ++ )
13 d[i1[j] = minCd[i1[j1, d[i1[k] + d[kI[j1);
14 3

thEhRprim&iE —— &R AcWing 858. Prim& AR/ VERERT
WEIEREROM? + m), nErRaE, mERIH

1 1int n; // NFEIR S

2 dint g[N]1[NI; [/ ARESERE, TEGERTAIL

3 dint distN]; [/ ARG A R B 2 T /N A B TR R RS
4 bool st[N]; [/ AEREEA TS AT A B

5

6

7 // WEREAEE, WHRFEIINFUERZOX3T3F3F3), R A & /N AE B BB AR E 2 F1
8 dnt primQ

9| {

10 memset(dist, Ox3f, sizeof dist);

11

12 int res = 0;

13 for (int i =0; 4 <n; i++)

14 {

15 int t = -1;

16 for (int j =1; j <=n; j ++)

17 if (Ist[j] && (t == -1 || dist[t] > dist[j]))
18 t=3;

19

20 if (i && dist[t] == INF) return INF;

21

22 if (i) res += dist[t];

23 st[t] = true;
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24
25
26
27
28
29

for (int j = 1; j <= n; j ++ ) dist[j] =

return res;

Kruskal&ix — &R AcWing 859. Kruskal&iL R vERd
iR R 2 E RO (mlogm), nRos BmEL, mERIBE

O 0 N O Uil D W N B

B W W W W W W W W W WNDINDINRINNDINDINNRINRINNARRRRRPRRRRR
O W 00 N O VT A W N R O OO0 NO LT A WINN R O OO NO VT A W N R O

int n, m; // niesEL, migiig
int p[N]; // BN S
struct Edge // Tl

{

int a, b, w;
bool operator< (const Edge &W)const
{
return w < wW.w;
}edges[M];
int find(int x) [/ FEEEGOEEE
{
if (p[x] !'= x) plx] = find(p[x1);
return p[x];

int kruskal()

sort(edges, edges + m);

min(dist[j], gltI[j1);

for (int i =1; i <=n; i ++ ) pl[i]l = 1; // Wl A gk

int res = 0, cnt = 0;
for (int i =0; 1 <m; i ++ )

A 2

{
int a = edges[i].a, b = edges[i].b, w = edges[i].w;
a = find(a), b = find(b);
if (a !'= b) // WHRRAE YA, K
{
plal = b;
res += w;
cnt ++
3
}
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41 if (cnt < n - 1) return INF;
42 return res;
43 | }

PEEHRI S E —— 1SR AcWing 860. PEEHIE—SE
EEXRERO(n + m), nRREE, mBERILH

1 1int n; // NFEIR S

2 int h[N], e[M], ne[M], idx; // SRR
3 dint color[N]; [/ FREA BB, -1RRG A, 0RREE, 1RREE
4

5 // ¥ uRREETT R, R HT EETE

6 bool dfs(int u, int c)

7| {

8 color[u] = c;

9 for (int i = h[ul; i !'= -1; i = ne[i])
10 {
11 int j = e[il;
12 if (color[j] == -1)
13 {
14 if (ldfs(j, !'c)) return false;
15 }
16 else if (color[j] == c) return false;
17 }

18

19 return true;

20

21  }

22

23  bool check()

24 {

25 memset(color, -1, sizeof color);

26 bool flag = true;

27 for (int i =1; i <=n; i ++ )

28 if (color[i] == -1)

29 if (Mdfs(i, 0))

30 {

31 flag = false;

32 break;

33 }

34 return flag;

35}
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HFFEZE —— EHIRE AcWing 861. —53 BRI AKITE
IR ERERO(nm), nEm mE, mERDE

N

O© 00 N O v b W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

int nl, nZ; [/ nIRFHENEEHIREL n2FRE ARSI R

int h[N], e[M], ne[M], idx; [/ SHERAAEIRAL, W RIS R BN NG RR
FAEGHL, PR R R AT L

int match([N]; [/ FEEFE AEE T IREA R AT IR AR — A 0 R A

bool st[N]; [/ FBRFEAREDHEAN R E CE0E N

bool find(int x)

{
for (int i = h[x]; i !'= -1; i = nel[i])
{
int j = e[i];
it ('st[jD)
{
st[j] = true;
if (match[j] == 0 || find(match[j]))
{
match[j] = x;
return true;
3
}
3
return false;
}

[/ RECRULEHE, RKMEEE ARG T AR LA ARG A
int res = 0;
for (int i = 1; i <= nl; i ++ )

{
memset(st, false, sizeof st);
if (find(i)) res ++ ;

3

E&: yxc

§EE: https://www.acwing.com/blog/content/405/

& AcWing

SFNEERE. BAERHIRIRAFERGRN, M AesisEiEHAL.
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