BIT? Xu li bit trong C++

Tai liéu tdm tat céc phép todn bit, thao tac thuong gap, bitmask va vi du minh hoa bang
C++.

X Ii bit la thao tac truc ti€p trén ting bit 0/1 cla sé nguyén. Cha dé nay rat hay dung khi
can téi uu téc do, tiét kiém bod nhd, ki€m tra chan 1€, bat/tat co, sinh tap con va gidi cac
bai toan bitmask.

1. Cac phép toan bit co ban
AND (&)
Bit chi 1a 1 khi ca hai bit déu 13 1.

a&b

OR (|)
Bit la 1 khi it nhat mot bit la 1.
a|b

Bit Ia 1 khi hai bit khac nhau.
a~b
Vi du:
6 110
5 101
6 ~5 =011 =3
NOT (~)

Pao bit: 0 thanh 1, 1 thanh 0. Luu y trong C++ s6 nguyén dung bu 2 nén két qua c6 thé
la s6 &am.

> o

~a
Vi du:
~5
Dich trai (<<)
Dich bit sang trai k vi tri. Thuong tuong duong nhan véi 27k.

a << k
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Vi du:

5<<1
5 << 2

10
20

Dich phai (>>)
Dich bit sang phai k vi tri. Thudng tuong duong chia cho 27°k.
a >k

Vi du:
20 >> 2 =5

2. Cac thao tac bit thuong gap
Gia sir danh sé bit tir phai sang trai, bat dau tu 0.

Lay bit thu k

(x > k) &1
int x = 13; // 1101
int k = 2;

cout << ((x >> k) &1); // 1
Bat bit tha k thanh 1

X =X | (1 << k);
Tat bit tha k thanh 0

X =X & ~(1 << k);
Pao bit thua k

X =x" (1 << k);

Kiém tra bit thu k c6 bat khéng
if (x & (1 << k)) {
// bit k = 1
}
3. M6t s6 meo hay

Kiém tra s6 chan lé

if (x & 1) cout << "Le";
else cout << "Chan";

Bit cudi la 0 thi s& chan, bit cuéi la 1 thi sé Ié.

Nhan hoac chia cho 2

X << 1 // X * 2
X >> 1 // x / 2

Xéa bit 1 thap nhat

X =Xx& (x - 1);
Vidu: x = 12 (1100) thi x & (x - 1) = 1000 = 8. Ung dung nhiéu trong dém sé bit 1.
Pém so bit 1

int cnt = 0;
while (x) {
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X & (x - 1);
cnt++;

}
4. Bitmask trong C++

Bitmask la cach dung mét s6 nguyén dé bi€u dién mot tap hop. Vi du, bit 0 bat nghia la
c6 phan tlr 0; bit 1 bat nghia la cé phan tu 1; bit 2 bat nghia la cé phan t 2.
Vi du biéu dién tap hop

int mask = 0;

// them phan tu 2
mask |= (1 << 2);

// them phan tu 0
mask |= (1 << 0);

Khi d6 mask = 101 (nhi phan) = 5, tic la tap hgp chia {0, 2}.

5. Duyét tat ca tap con bang bitmask
Véi n phan ti, ta duyét cac gid tri mask tlr 0 dén (1 << n) - 1. M6i mask tuong (ng vai
mot tap con.

for (int mask = 0; mask < (1 << n); mask++) {
for (int i = 0; i < n; i++) {
if (mask & (1 << 1)) {
cout << i << " "
}
}

cout << "\n";

}

Ung dung: sinh tap con, quy hoach déng bitmask, cac bai todn t6 hgp va biéu dién trang thai.

6. Ham ho trg c6 san trong C++

Dém so bit 1

__builtin_popcount(x); // int
__builtin_popcountll(x); // long long

Pém sob bit 0 ¢ dau
__builtin clz(x);
Pém sob bit 0 & cudi
__builtin ctz(x);
Vi du:
cout << builtin popcount(13); // 3 vi 13 = 1101
7. Vi du day du

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

int main() {
int x = 10; // 1010
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cout << "Bit thu 1: " << ((x > 1) & 1) << "\n";

X |= (1 << 0); // bat bit 0

cout << "Sau khi bat bit 0: " << x << "\n";

X & ~(1 << 3); // tat bit 3

cout << "Sau khi tat bit 3: " << x << "\n";

X = (1<<1); // dao bit 1

cout << "Sau khi dao bit 1: " << x << "\n";

cout << "So bit 1: " << _ builtin_popcount(x) << "\n";

return 0;

}

8. Cac bai toan bit hay gap

- Kiém tra chan lé

- Dém sb bit 1

- Béat, tat, dao bit

- Sinh tap con

- Tim s6 xuat hién |é 1an bang XOR
- DP bitmask

- Biéu dién trang thai

9. Ghi nhé nhanh

X & (1 << k) // kiJm tra bit k
X | (1 << k) // bat bit k
X & ~(1 << k) // t0Ot bit k
X ™ (1 << k) // dJo bit k
(x >> k) & 1 // 0y bit k
x & (x - 1) // x6a bit 1

thOp nh{t

Tai liéu nay phu hgp dé 6n nhanh trudc khi lam bai tdp hoac dung lam ghi chld nhap mon vé

bit va bitmask trong C++.
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