DAY CON TANG DAN DAI NHAT

Bai toan: Viét chuong trinh chon ra diy tang dan dai nhét tir mot day sé nguyén.
Link bai:

https://puoj.phenikaa-uni.edu.vn/problem/hnue lis

Hay lap trinh giai bai toan LIS: Tim ddy con ting nghiém ngit dai nhat cta
mang a[l..n] (vdi |a[i]| < 10"18). (Chu y: Day con tang nghiém ngat 1a day con
c6 cac phan tir theo thir tu <, chit khong phai <=)
« Dir lidu dau vao: voi dong dau 1a n. n dong tiép theo 1 cac phan tir cia
mang a
« Dir liéu dau ra: véi dong dau 13 mot s6 nguyén 1a do dai cua ddy con ting
dai nhat tim duoc. Dong tiép theo dua ra ddy con ting dai nhat tim duoc,
mdi s6 cach nhau t6i thiéu mét dau cach.

Sample Input 0

8
-7 10 9 2 3 8 8 6

Sample Output 0

4
-7 2 3 6



https://puoj.phenikaa-uni.edu.vn/problem/hnue_lis

HUONG DAN GIAI

Tu twéng tham lam: Ban theo doi cac dau mut ctia ddy con ting. Dé dé quan
1y, ban tu hoi: "Néu day con tang c6 do dai la 1, két thuc nho nhat 1a may? Néu
day con tang do dai 1a 2, két thuc nhd nhat 1a may?".
Goi tail[i] 1a gi4 tri nhé nhat cta phan tir két thuc trong s tit ca cac diy con
tang c6 do dai dung bang 1. Vi du, tail[3] = 7 nghia la day tang dai d6 dai 3 co
gid tri két thic nho nhat 1a 7.

e Ta xay dung mang tail c6 tinh chat ting nghiém ngat nhu sau:

tail[1] < tail[2] < tail[3] < ... < tail[len].

e Tim kiém nhij phan véi lower_bound: Khi xét phan tir x, ta ding tim
kiém nhi phan trong doan tir 1 dén len dé tim vi tri idx dau tién sao cho
tail[idx] >=x.

e Néu idx > len: Nghia la x 16n hon moi ddu mut hién c6, ta mé rong
thém mot d§ dai maoi: lent++, tail[len] = x.

o Néu idx <= len: x t6i wu héa dugc vi tri hién tai, ta cap nhat de:
tail[idx] = x.

e Ghi nhan vi tri truéc ctia phan tir a[i] trong ddy con ting dai nhat
két thuc bai a[i] 1a vitri[idx - 1] bang cach gan: Truoc[i] = vitri[idx -

1]

e Truy vét: Dé tim ra ddy con ting dai nhat sir dung dé quy truy vét sir dung
mang Truoc.

Mo phéng thuat toan:
https://gemini.google.com/share/4ecd70fc7200?skid=6a8068ec-27a9-4351-8ef4-
e3ct6e6506b5

#tinclude <bits/stdc++.h>
using namespace std;

#define int long long

const int MAXN = 1000005;
int a[MAXN], tail[MAXN], vitri[MAXN], Truoc[MAXN];

void TruyVet(int i) {
if (Truoc[i] == -1) {
cout << a[i];

}

else {



https://gemini.google.com/share/4ecd70fc7200?skid=6a8068ec-27a9-4351-8ef4-e3cf6e6506b5
https://gemini.google.com/share/4ecd70fc7200?skid=6a8068ec-27a9-4351-8ef4-e3cf6e6506b5

TruyVet(Truoc[i]);

cout << " " << a[i];
¥
¥
signed main() {
int n;
cin >> n;
n = 0;

///vector<int> tail;
vitri[@] = -1;

cin >> a[1];
n=1;

int i = 1;
tail[1l] = a[1];
vitri[1l] = 1;
Truoc[1] = -1;
int sz = 1, idx;

int x;
while (cin >> x) {
i++;
a[i] = x;
n=1ij;
idx = lower_bound(tail + 1, tail + sz + 1, a[i]) - tail;
if (idx == sz + 1) {
SZ++;
tail[sz] = a[i];
else tail[idx] = a[i];
vitri[idx] = i;
Truoc[i] = vitri[idx - 1];
cout << sz << endl;

TruyVet(vitri[sz]);

return 0;




TOI UU HOA CODE

Ta c6 thé loai bo mang Truoc trong code & trén (dé giam kich thudc bo nhé). Str
dung mang F thay cho mang vitri (¢ ddy, ta dung mang F dé luu do dai).

#include <bits/stdc++.h>
using namespace std;

#define N 1000005
#define int long long

int n, a[N], F[N];
int m, tail[N];

signed main() {
cin >> n;
// array a, length n
for (inti=1; i <=n;i++) cin >> a[i];

// array b, length m, in increasing order

intidx;

for (inti=1;i<=n;i++) {
F[i] = idx = lower_bound(tail + 1, tail + m + 1, a[i]) - tail;
m = max(m, F[i]);
tail[idx] = a[i];

}

// mis also max(F)
cout << m << end];

int Expected = m;
vector<int> T;

// add m elements from a into T
for (inti=n;i>=1;i--){
if (F[i] == Expected) {
T.push_back(a[i]);
Expected--;
}
}

// output T in reversed order

for (inti=Tsize() - 1;i>=0; i--)

cout << T[i] <<"";




