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Graph ##3
vector<int> E|[maxv];

to = E[from][0];
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bool cmp(const edge &A, const edge &B)
{ return A.w < B.w; }
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vector<edge> E; // EES

so%t(E.begin(), E.end(), cmp);

for (edge e: E) {
int a = Find(e.u), b = Find(e.v);
if (a !'=b) {
Union(e.u, e.v);
cost += E.w;
MST.emplace back(u, v, w);

}
}
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struct node {
int id; // BMOESE
int w; // EBiERILCERUEE
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vector<node> E[maxv]; // maxv SBExANENELHE

* REBIASTERNER 1 */
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/* BRIR/IVEENE */
priority_queue<edge> Q;

lml

/* HIBAERE (RE—ER) */
Q.push({1, 1, 0});
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while(!Q. em
ed é 8
int u =

if(lvis|u
MST. pus%_
cost += e.

TR

visiu| = true;

¥

Competitive Programming
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* Breadth-First Search

» Relaxation

* Dijkstra's algorithm

* Bellman-Ford's algorithm
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queue<int> Q;
Q.push(source);
vis|source| = true;

while (!Q.empty()) {
int u = Q.front(); Q.pop();
for (auto v: E[u]) {
if (vis[v]) continue;
vis|v]| = true;
Q.push(v);
}

¥
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int update = cost|u| + w

cost|v| = min(cost|v |, update
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Dijkstra E1F

n‘ﬂTf
op

vector<node> E[maxn]; // &

* BREBASTERNESR I */
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Dijkstra B1F (F44{b)
memset(s, Ox3f, sizeof(s /] Y SR X

priority gueue<node> Q

Q.push({source, s|source| = 0
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Dijkstra E1F
while (!Q.empty()) {
node u = Q.top(); Q.pop();

for (node v: E[u.id]) {
int update = u.w + Vv.w;

if (update < s|[v.id])
Q.push({v.id, s|[v.id]| = update});

¥
¥

Competitive Programming Made by 153lERE LCCNS
ade by Igalli= X 1



Competitive Programming Made by t8:IiERE LCCNS



#1951

Competitive Programming Made by i28IERE LCCNS
ade by IgallE X aF



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



ILILIL

Competitive Programming Made by 1Z3IEBE LCCNS
ade by IgallE X g



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



No

Competitive Programming Made by SANBIRE: CONG



ILILIL

Competitive Programming Made by 1Z:IEBE LCCNS
ade by IgallE X g



Z8 1% relaxation

35 [EFFh Se RV BN A

°_

EARKRE CIBEEW relax 157

Competitive Programming Made by sl BlpE:
ade by Igall 2 X5t



ILILIL

Competitive Programming Made by 1Z:IEBE LCCNS
ade by IgallE X g



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



No

Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



ILILIL

Competitive Programming Made by 1Z:IEBE LCCNS
ade by IgallE X g



Z8 1% relaxation

35 LEFFRh SERVEN A

.Q_

EARKRE CIBEEW relax 157

‘_ﬁ-——i)

Competitive Programming Made by t53IERE LCCNS
ade by Igall = X5



Z8 1% relaxation

.Q_

EERSHBERN - 0
s MU mE R

/

0

Competitive Programming Made by t53IERE LCCNS
ade by Igall = X5



ILILIL

Competitive Programming Made by 1Z:IEBE LCCNS
ade by IgallE X g



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



Competitive Programming Made by SANBIRE: CONG



ILILIL

Competitive Programming Made by 1Z:IEBE LCCNS
ade by IgallE X g



Competitive Programming Made by SANBIRE: CONG



ILILIL

Competitive Programming Made by 1Z3IEBE LCCNS
ade by IgallE X g



Competitive Programming e . =



Relax!

1
é\
2

Competitive Programming

Made by $E3IEEE LCCNS



ILILIL

Dtll_lll:
cl

1
é\
2

Competitive Programming Made by 153lERE LCCNS
ade by Igalli= X 1



4
X
>$%I:
W’r'

=uxXrelax 7 v

Competitive Programming

Made by $E3IEEE LCCNS



4
PN
>$%I:
I_r’r'

AlIRARAE W - °
v AN BIBEEEFT u

® |

h"-)

Competitive Programming Made by 153lERE LCCNS
ade by Igalli= X 1



A& u TR

Competitive Programming

R ERIREEREEN



Competitivi

4
X
>5%I:
I_r’r'

u FERHY - £ u ZEPERVIEIRA

HI&PE u X -
E?Jﬂ%ﬁtb u X

rogramming

\

/

i= 12

ER /SN

o |

-

Made by $E3IEEE LCCNS



Competitive Programming Made by SANBIRE: CONG



Relax?

1
é\
2

Competitive Programming

Made by i28iERE LCCNS



Relax!

1
é\
2

Competitive Programming

Made by i28iERE LCCNS



ILILIL

Dtll_lll:
cl

1
é\
2

Competitive Programming Made by 1Z:IEBE LCCNS
ade by IgallE X g



Competitive Programming Made by SANBIRE: CONG



ILILIL

Dtll_lll:
cl

1
é\
2

Competitive Programming Made by 1Z3IEBE LCCNS
ade by IgallE X g



S T?

1
‘\
2

Competitive Programming Made by i28IERE LCCNS
ade by IgallE X g



15

Made by $E3IEEE LCCNS



Questions?

Competitive Programming
Made by $Z:IERE LCCNS



T ==

« POJ 3255 Roadblocks

Competitive Programming Made by 153lERE LCCNS
ade by 153IE


http://poj.org/problem?id=3255

B8 ;)5 By A IR

* Bellman-Ford's algorithm



Bellman-Ford's algorithm




Bellman-Ford E1F

vector<edge> E;

* REBASSERNESR I */
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memset(s, Ox3f, sizeof(s)); // WIRIEIEX

s|source| = 0;
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Bellman-Ford E1F

for (int i = @; i < V.size()-1; i++)
for (edge e: E)
sle.v]| = min(s[e.v]|, s[e.u| + e.w);
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* Floyd-Warshall's Algorithm




Floyd-Warshall's Algorithm




Floyd-Warshall E1E

int s[maxn]|[maxn];

for (int i =
for (int j
s[1][]J] = G

1; i <= N; i++)
= 1; j <= N; j++)
[1]1[J]5

He

for (int k = 1; k <= N; k++)
for (int 1 = 1; i <= N; i++)
for (int j = 1; j <= N; j++)
s[i][J] = min(s[i][j], s[i][k] + s[k][j]);
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