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def coin_count(amount):
count = ©
for coin in [500, 100, 50, 10, 1]:
count += amount // coin
amount %= coin
return count

e 5

—
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int coin_count(int amount)
int coins[]={500,100,50,10,1}, count=0;
for (int i=0; i<5; ++i) {
count+=amount/coins[i];
amount%=coins[i];

}

return count;
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= EH
) =

def activity count(activities):
last = ©
count =

for start, end in activities:

if start >= last:
count += 1
last = end
return count

HHE A=A AlZEOn). BEIX| SHH O(n log n).
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int activity count(const int start[], const int end[], int n) {
int last=0, count=0;
for (int i=0; i<n; ++i) {
if (start[i]>=1last) {
++count;
last=end[i];
}

¥

return count;

HEE YA AlZE O(n). EEMX| 5HH O(n log n).
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F7ts i

def fractional value(items, capacity):
value = 0.0
for weight, price in items:
take = min(capacity, weight)
value += price * (take / weight)
capacity -= take
if capacity == 0O:
break
return value

M= AZOA AlZE O(n). LH+7| Hof Al
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double fractional value(const int w[], const int v[],
int n, int capacity) {

double value=0.0;

for (int i=0; i<n && capacity»>0; ++i) {
int take=capacity<w[i] ? capacity:w[i];
value+=(double)v[i]*take/w[i];

capacity-=take;

return value;

LHOIM AlZt OM). LHF7| ol A=
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def dsu_find(parent, x):
if parent[x] != x:
parent[x] = dsu_find(parent, parent[x])
return parent[x]

gk & QICH Python X H$H2 @2
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int dsu_find(int parent[], int x) {
if (parent[x]!=x)

parent[x]=dsu_find(parent,parent[x]);
return parent[x];

gk & QICH Python X H$H2 @2

05 / GREEDY ALGORITHMS - EXERCISES




5E e ¢n2|E / Python/C 79 ALGORITHMS

1<n<10009 B2etgF O = o| ZtM (uvw)2 7t5X| EX=+=0|LCt,
—10°<w<10°. kruskal_cost= MST H| &2 dtetottt 94 =73 —1018 0| Cf.

dsu_find= M|S =Lt Python EE= C & StLEE 245 20 2.

05 / GREEDY ALGORITHMS - EXERCISES 197



ALGORITHMS

2|& / Python/C 79

X o5 A

af ofj -2

E

ull

=
L

198

+ EXERCISES

05 / GREEDY ALGORITHMS



12|F / Python/C +¢ ALGORITHMS

28| 95 Python ¢

Kruskal Z[A MZ H|E

def kruskal cost(n, edges):
parent = list(range(n))
cost = used = ©
for u, v, w in edges:
ru, rv = dsu_find(parent,u), dsu find(parent,v)
if ru != rv:
parent[ru] = rv
cost += w
used += 1
cost if used == n - 1 else -10**18

1<n<1000. O] 12 23 Hato| QI 25 AlZt &%t O(n+mn).
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Kruskal Z[A MZ H|E

long long kruskal cost(int n, const int edges[][3], int m) {
int parent[1000], used=0;
long long cost=0;
for (int 1=0; i<n; ++1i) parent[i]=1i;
for (int i=0; i<m; ++i) {
int ru=dsu _find(parent,edges[i][©]);
int rv=dsu_find(parent,edges[i][1]);

if (rul=rv) {
parent[ru]=rv; cost+=edges[i][2]; ++used;

}
return used==n-1 ? cost:-1000000000000000000LL ;

1<n<1000. O] &2 M3 |TH0| QICH B4 A|ZE &% O(n+mn).
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Dijkstra &|& 87X

def pick vertex(dist, used):
best = -1
for i in range(len(dist)):
if not used[i] and dist[i] < 10**18:

if best == -1 or dist[i] < dist[best]:
best = i
return best

AlZEO(n). SEUAM 7|E =S =X
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Dijkstra X4 H7& MEH

int pick vertex(const long long dist[], const int used[], int n) {
int best=-1;
for (int i=0; i<n; ++i) {
if (lused[i] && dist[i1i]<1000000000000000000LL) {
if (best==-1 || dist[i]<dist[best]) best=i;
}

return best;

AZHOmn). BE0AM 7|& HSE |X[¢
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Dijkstra

def dijkstra(g, s):
n = len(g)
dist, used = [10**18]*n, [False]*n
dist[s] = ©
for _ in range(n):
u = pick vertex(dist, used)
if u == -1:
break
used[u] = True
for v in range(n):
if g[u][v] >= o:
dist[v] = min(dist[v], dist[u] + g[u][Vv])
return dist

SOl A 72| A2 long longOf| Rt SICL
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Dijkstra

void dijkstra(const int g[][100], int n, int s, long long dist[]) {
int used[100]={0};
for (int i=@; i<n; ++i) dist[i]=100000000000PE0REOLL ;
dist[s]=0;
for (int step=0; step<n; ++step) {
int u=pick_vertex(dist,used,n);

if (u==-1) break;
used[u]=1;
for (int v=0; v<n; ++v) {
if (g[u][v]>=0 && dist[u]+g[u][v]<dist[Vv])
dist[v]=dist[u]+g[u][V];

SOl A 72| A2 long longOf| Rt SICL
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def nearest_tour(d):
n = len(d)
used = [False]*n
used[@] = True
u = cost =0
for _ in range(n - 1):
v = min((i for i in range(n) if not used[i]),

key=lambda i: (d[u][i], 1))
cost += d[u][V]
used[v] = True
us=v
return cost + d[u][9]

AlZF O(n?). =|A TSP H|E
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long long nearest tour(const int d[][50], int n) {

int used[50]={0}, u=0;

long long cost=0; used[0]=1;

for (int step=1; step<n; ++step) {
int v=-1;
for (int i1=0; i<n; ++i)

if (lused[i] && (v==-1 || d[u][i]<d[u][Vv])) v=i;

cost+=d[u][v]; used[v]=1; u=v;

return cost+d[u][0];

AlZE O(n?). 2[X TSP HIES EE5IXA| &
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ChA| CiSiet.

3 Y= AlZE O(n). Z[CH & 500500000000 int H%/E& He=C.
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def completion sum(a):
elapsed = total = ©
for duration in a:
elapsed += duration
total += elapsed
return total

M= Ao AlZEO(). Z/CH g 5005000000002 int
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long long completion sum(const int a[],
long long elapsed=0, total=0;
for (int i=0; i<n; ++i) {
elapsed+=al[i];
total+=elapsed;

return total;

M= Ao AlZEO(). Z/CH g 5005000000002 int
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AlZEO(). €2 He| 2E= A= M| B=C0
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def relax(dist, u, v, w):
if dist[u] == 10**18:
return 0
candidate = dist[u] + w
if candidate < dist[v]:
dist[v] = candidate

return 1
return ©

AlZEO(). €2 el =E= o2 MX| =Lt
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int relax(long long dist[], int u, int v, int w) {
if (dist[u]==1000000000000000000LL) return 0;
long long candidate=dist[u]+w;
if (candidate<dist[v]) {
dist[v]=candidate;
return 1;

}

return 0;

AZE o). & o2 MX| =Lt
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