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“The word dynamic was chosen by Bellman to capture the time-varying aspect of

the problems, and because it sounded impressive.”

Eddy, S. R. (2004). "What is Dynamic Programming?". Nature Biotechnology. 22 (7): 909-910.
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#include <bits/stdc++.h>
using namespace std;
using 11 = long long;

11 f(int x) {
if (x == @) return 0;
if (x == 1) return 1;
return f(x - 2) + f(x - 1);
}

int main() {
int n; cin >> n;
cout << f(n) << "\n';
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11 f(int x) {
if (x == @) return 9;
if (x == 1) return 1;
return f(x - 2) + f(x - 1);
}

int main() {
int n; cin >> n;
cout << f(n) << '\n’;
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11 dp[91]; // T|ZO|XN|O[M= %ot HIE

11 f(int x) {
// HIE24f0| 00| OfL[2tH H|E7 E0 RUACt= A
if (dp[x] !'= @) return dp[x];

if (x == @) return 0;

if (x == 1) return 1;

return dp[x] = f(x - 2) + f(x - 1);
}

int main() {
int n; cin >> n;
cout << f(n) << '\n’;
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How about Bottom-up?
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How about Bottom-up? #2748 L EHLIK % 2

int main() {
11 dp[91];
int n; cin >> n;

dp[@] = @; dp[1] = 1;

for (int 1 = 2; i <= n; i++) {
dp[i] = dp[i1 - 2] + dp[i - 1];

}

cout << dp[n] << '\n';

return 9;
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» Top-down 7% - main() £&

int main() {
int n; cin >> n;
memset(dp, -1, sizeof(dp));
cout << solution(n) << '\n';

return 9;
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Tip :memset (8, -1 == 0, sizeof(HIE))

int main() {
int n; cin >> n;
memset(dp, -1, sizeof(dp));
cout << solution(n) << '\n';

return 9;
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int dp[1000001];

u[n
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>
plot
>

int solution(int x) { // solution(x) : x& 1= F
if (x == 1) return 0;

int& ret = dp[x];
if (ret != -1) return ret;

(1 << 31) - 1;

== @) res = min(res, solution(x / 3) + 1);
== 0) res = min(res, solution(x / 2) + 1);
res, solution(x - 1) + 1);

return ret = res;
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int dp[1000001];
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int solution(int x) { // x& 1
if (x == 1) return 0;

int& ret = dp[x];
if (ret != -1) return ret;

(1 << 31) - 1;

== @) res = min(res, solution(x / 3) + 1);
== 0) res = min(res, solution(x / 2) + 1);
res, solution(x - 1) + 1);

return ret = res;
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#1463

 H22¢{0[ -10] OL|H M2 g[0] SURUCH= AO|E =2 ATHZE ALE

int dp[1000001];

int solution(int x) { //

if (x == 1) return 0;
int& ret = dp[x];

if (ret != -1) return
int res = (1 << 31) -
if (x % 3 == 0) res =
if (x % 2 == 0) res =
res = min(

return ret = res;

= A L S| A
xg 12 = = Us A 3l
ret;

1;

min(res, solution(x / 3) + 1);
min(res, solution(x / 2) + 1);

res, solution(x - 1) + 1);
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int dp[1000001];

int solution(int x) { //
if (x == 1) return 0;

int& ret = dp[x];

if (ret != -1) return
int res = (1 << 31) -
if (x % 3 == 0) res =

3
if (x % 2
res = min(

return ret =

@) res

res;

= = A — S| A
xg 12 s T+ Us 22 =
ret;
1;

min(res, solution(x / 3) + 1);
min(res, solution(x / 2) + 1);

res, solution(x - 1) + 1);
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12 2IS7| - Bottom-up

 Bottom-up 72

int dp[1000001];
int n; cin >> n;

dp[1] = @; dp[2] = 1; dp[3] =
for (int 1 = 4; 1 <= n; i++) {

dp[i] = (1 << 31) - 1;

if (i % 3 == 0) dp[i] = min(dp[i], dp[i / 3] + 1);
if (i % 2 == 0) dp[i] = min(dp[i], dp[i / 2] + 1);
dp[i] = mi (dp[l]) dp[l - 1] + 1):

}

cout << dp[n] << '\n';
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« &7\ R NBFHES] MIge 1

int dp[1000001];
int n; cin >> n;

dp[1] = @; dp[2] = 1; dp[3] = 1;
for (int i = 4; i <= n; i++) {

dp[i] = (1 << 31) - 1;

if (i % 3 == 0) dp[i] = min(dp[i], dp[i / 3] + 1);
if (i % 2 == 0) dp[i] = min(dp[i], dp[i / 2] + 1);
dp[i] = min(dp[i], dp[i - 1] + 1);

}

cout << dp[n] << '\n';
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int dp[1000001];
int n; cin >> n;

dp[1] = ©; dp[2] = 1; dp[3] =
for (int i = 4; i <= n; i++) {

dp[i] = (1 << 31) - 1;

if (i % 3 == 0) dp[i] = min(dp[i], dp[i / 3] + 1);
if (i % 2 == 0) dp[i] = min(dp[i], dp[i / 2] + 1);
dp[i] = mi (dp[l]) dp[l - 1] + 1):

}

cout << dp[n] << '\n';
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2Xn Efgal 2 - MotaAl #11727 2Xn EfY 2

C 2 Xx BT ZIH K] M@= AQo| A f(x)2} 5HH

e f(x) = f(x-1) + 2*f(x-2)

2020-1 Gori &7| AE{C| 39



2Xn EfYE 2 - Bottom-up
» Bottom-up Z=

dp[@] = 1;

dp[1] = 3;

for (int 1 = 2; i <= n; i++) {
dp[i] = 2 * dp[i - 2] + dp[1 - 1];
dp[i] %= 10007;

}
printf("%d", dp[n - 11);
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dp[@] = 1;

dp[1] = 3;

for (int 1 = 2; 1 <= n; i++) {
dp[i] = 2 * dp[i - 2] + dp[1 - 1];
dp[i] %= 10007;

}
orintf("%d", dp[n - 1]);
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LIS (Longest Increasing Sequence)
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for (int i = 0; 1 < n; i++) {
D[i] = 1;
for (int j = 0; Jj < i; Jj++) {
if (A[j] < A[i]) {
D[i] = max(D[i], D[] + 1);

}
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for (int 1 = 9; i < n; i++) {
D[i] = 1;
for (int j = 9; j < i; j++) {
if (A[J] < A[1i]) A
D[i] = max(D[i], D[J] + 1);

}
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