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@ Dan vi do thong tin

»Hai trang thai tat-0 va ma-1 (nhi phan).
»Ky sO nhi phan (Binary Digit) — bit

»bit - Bon vi chira thong tin nho nhat.
<»Cac don vi do thong tin I16n hon:
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Tén goi Ky hiéu Gia tri

Byte B 8 bit

KiloByte KB 210 B = 1024 Byte
MegaByte MB 210 KB = 220 Byte
GigaByte GB 210 MB = 230 Byte
TeraByte TB 210 GB = 240 Byte
PentaByte PB 210 TB = 2°0 Byte
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@ bon vi do thong tin
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& Biéu dién thong tin trong MTDT

<+ Dac diém
= budc luu trong cac thanh ghi hoac trong cac 6

nhd. Thanh ghi hoac 6 nhé co kich thudce 1
byte (8 bit) hoac 1 word (16 bit).
= Bi€u dién s6 nguyén khdng dau, s6 nguyén cd
dau, so thuc va ky tu.
<+ Hai loai bit dac biét
= msb (most significant bit): bit nang nhat (bit n)
= |sb (least significant bit): bit nhe nhat (bit 0)
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@ Bi€u dién s6 nguyén khdng dau

< Dac diém
= Biéu dién cac dai lugng ludn dugng.
= Vi du: chiéu cao, can nang, ma ASCII...
= T4t ca bit dudgc st dung dé bi€u dién gia tri.

= SO nguyéen khong dau 1 byte I6n nhat la
1111 1111, = 28 — 1 = 255,,,

= SO nguyéen khong dau 1 word I6n nhat la
1111 1111 1111 1111, = 216 -1 = 65535,,.

= TUy nhu cau co thé s dung s6 2, 3... word.
= |[sb = 1 thi s0 do la soO do la so le.
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@ Bi€u dién s6 nguyén c6 dau

< Dac diém
= Luu cac s6 duong hoac am.
= Bit msb dung dé biéu dién dau
e msb = 0 biéu dién s6 duong. VD: 0101 0011
e msb = 1 biéu dién s6 4m. VD: 1101 0011

= Trong may tinh, s6 am dudc biéu dién & dang
sO bu 2.
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G S6 bl 1 va s bu 2

S65(byte) |00 0/0/0/1/0 1
Ssbutcias (1011011010

+ 1

S6bu2cta5 |11 1/1/1/0 11
+56’5 \O)\O)\O)\O)\O)\1)\O)\1)

Kétqua (1000000 0/0]
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@ Bi€u dién s6 nguyén c6 dau

<*Nhan xeét
= SO bu 2 cua x cong vdi x la mot day toan bit 0
(khong tinh bit 1 cao nhat do vugt qua pham
vi luu trir). Do do so bu 2 cua x chinh la gia
tri am cua x hay — x.
= DOi s6 thap phan am =5 sang nhi phan?
= PAdi 5 sang nhi phan roi 18y s6 bu 2 cla no.
= Thuc hién phép toan a — b?
= a-b=a+ (-b) => Cong vdi s6 bu 2 cua b.
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@ Tinh gia tri c6 dau va khdng dau

<+ Tinh gia tri khong dau va c6 dau cua 1 so?
= Vi du sO0 word (16 bit): 1100 1100 1111 0000
= SO nguyén khong dau ?
e Tat ca 16 bit luu gia tri.
=> gia tri la 52464.
= SO nguyén co dau ?
e Bit msb = 1 do do so nay la s6 am.
=> d0 I6n la gia tri cua so bu 2.
e SO bu2=00110011 0001 0000 = 13072.
=> gia tri la —13072.
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@ Tinh gia tri c6 dau va khdng dau

<»Bang gia tri so0 khong dau/co dau (byte & word)

HEX Khong dau Co dau HEX Khong dau Co dau

M 00 0 0 0000 0 0
o|l o1 1 1 0001 1 1
" 02 2 2 0002 2 2
@)
7E 126 126 7JFFE 32766 32766
V| 7F 127 127 7FFF 32767 32767
I 80 128 ~128 8000 32768  —32768
- || 81 129 —127 8001 32769  —32767
]
el FE 254 ) FFFE 65534 )
y| FF 255 1 FFFF 65535 1
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@ Tinh gia tri co dau va khéng dau

<*Nhan xeét
= msb=0 = gia tri cd dau bang gia tri khong dau.
= msb=1 = thi gia tri cd ddu bang gia tri khong
dau tru 28=256 (byte) hay 21=65536 (word).
<+ Tinh gia tri khong dau va cd dau cua 1 so?
= Vi du s6 word (16 bit): 1100 1100 1111 0000
= Gia tri khong dau la 52464.
. Gjé tri co dau: vi bit msb = 1 nén gia tri co dau
bang 52464 — 65536 = —-13072.
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@ Cac toan tu trén bit

< Toan tU & (and)

Vi du
=intx =2912,y =1706,z=Xx &Yy;

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

0
0/00010/1101[100000
®0000011010101010

544 0 0/0 0/0/0/1/0/0]/0/1/0/ 0 0/0/0

A A A\
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@ Cac toan tu trén bit

“Toan tu | (or)

.

0 0 1
1 1 1

Vi du
=intx=2912,y=1706,z=x|Yy;
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
00, 0 1/101/10000[0
oo
|

1
00 1/1 010101010
40740 | 0

1 1/1/11/1/101/010
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@ Cac toan tu trén bit

< Toan tu ~ (xor)

e o |

0 0 1
1 1 0

Vi du
=intx =2912,y=1706,z=x"Yy;
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
0000[101/101100000
2000001 1010101010
353000 0/0 1/1 0111001010

Cac ky thuat thao tac trén bit
https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

@ Cac toan tu trén bit
< Toan tu ~ (not)

0) 1
| | 1 0
Vi du

= intx = 2912, z = ~X;
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

4 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y N\
[ ~ J 0 0001/011011 0 0 0O
\, A A\ A\ A\ A\ A\ A\ A\ A\ A\ A\ A\ A\ A\ A\ v
4 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y N\
\, A\ A A A A A A A\ A A A A A A A v
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@ Cac toan tu trén bit

< Toan tor << n (shift left)
= Dich cac bit sang trai n vi tri.
—= Cac bit vugt qua pham vi luu trir sé mat.
= Tu dong thém bit 0 vao cudi day bit.
% Vi du
=ntx =2912,z=X << 2;

56350 00010 1 10/1100 000
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@ Cac toan tu trén bit

< Toan tU >> n (shift right)
= Dich cac bit sang phai n vi tri.
= Cac bit vugt qua pham vi luu trir s€ mat. —
= Gilr lai bit nang nhat (msb) < dau cua so
Vi du

=ntx=2912,z=Xx>> 2;

15 14 13 12 11 10 9 8

o{a]o o]0 1[0 (1[0 s ]s[ololoT0]0]

)

msb |

\—J
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@ Cac toan tir trén bit

< Luuy

= Khong dugc nham lan cac cac toan tu trén bit
(&, |, ~) vGi cac toan tor két hap (&&, ||, 1

= Cac toan tU gop: &= |= "= <<= >>=

= May tinh lam viéc trén bit nén cac thao tac
trén hé nhi phan sé nhanh haon rat nhiéu so
vOi hé khac.

= Phai luon nhé d6 dai cua day bit dang lam
viéc (8bit, 16bit, 32bit, 64bit, ...)
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@ Ung dung trén sé nguyén

% Ung dung clia cac todn tIr &, |, A

% 2. BAt bit th i clia bién n (onblt)

@ b. Tt bit ther i ctia bién n (offbit)

&; c. Lay gia tri cua bit th' i cua bién n (getbit)
&‘ d. Gan gia tri 0 cho bién n (setzero)

% Ung dung cla cac toan tr dich bit << va >>
# . Nhan n véi 21 (mul2pow)

&* f. Chia n vai 2' (div2pow)
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void onbit(int &n, int i)
{

}

n=n|(0xl<<i);
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Tat bit th(' i cua bi€n n

I

void offbit(int &n, int i)
{

}

n= n&(~0x1<<i)),;
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15 14 13 12 11 10
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N L”151”14I”13I”121”11In10 n81n71n6 {Ns| N4 N3] NpfNyjNg

Y Y Y Y Y Y Y N\
&/o/o/olo/o/oooooololololo1
\ A A\ A\ A\ A\ A\ A\ A A\ A\ A\ A\ A\ A\ A v
4 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y N\
O 00O0O0O0O0O0OO0OOO0OO0O0O
\ A\ A\ A\ A\ A\ A\ A\ A\ A\ A\ A\ A\ A\ A\ A n9 v

int getbit(int n, int i)
{

}

return (n >> i) & Ox1;
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I

Gan gia tri 0 cho bién n

15 14 13 12 11 10 9 8 7 6 5 4¥3 2 1 O

4 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y N\
N Nys N4 N33 N3 N33 Nig Ng  Ng Ny Ng N5 | Ng| N3 Ny Ny Ny
. A\ A\ A\ A\ A\ A\ A A A A\ A\ A A\ A A Vi
4 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y N\
A
Ni5 Nig Ny3 Ny Ny3 Nyg Ng  Ng Ny  Ng N5 Ny N3 Ny N; Ng
A\ A A A A A A A A A A A A A A A Vi
4 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y N\
O . O A O A O A O A O A O A O A O A O A O A O A O A O A O A O A O Vi

void setzero(int &n)

{
¥

n=n7"n,;
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@ Nhannvei2

<+ D3c diém todn tir <<
= n = 3(n2) vdij e [0, k] (k la chi s0 bit msb)
= Dich trai i bit = s0 mid moi ky sO tang thém i
= D> n<<i=2Z(n2*) =2%(n2) = 2'n
= Vay, dich trai i bit < nhan vdi 2

int mul2powi(int n, int i)

{
¥

return n << i;
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@ chianvsi2

<+ Dac diém toan to >>
= n = 3(n2) vdij e [0, k] (k la chi s0 bit msb)
= Dich phai i bit = s6 mi mdi ky s6 giam di i
D> n<<i=3Zn2T) =273(n2) =2"n=n/2
= Vay, dich phai i bit < chia cho 2

int div2powi(int n, int i)

{
¥

return n >> i;
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& Baitap

< Bai 1: Viét ham thuc hién cac thao tac trén bit.

< Bai 2: Viéet bitcount dém so lugng bit 1 cua mot
sO nguyén duacng n.

< Bai 3: Cho mang a gdm n s6 nguyén khac nhau.
Viét ham liét ké cac td hop 1, 2, ..., n phan tor
cua sO nguyén do (khong can theo th tu)
Vidy, n =3, mang a = {1, 2, 3}
>{1}, {2} {3}, {1, 2}, {1, 3}, {2, 3}, {1, 2, 3}

< Bai 4: Gidng bai 3 nhung chi liét ké cac td hop k
phan tor (1 £ k <n)
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& Baitap

< Bai 5: Viet ham Rotateleft(n, i) thuc hién thao
tac “xoay” cac bit cua n (kb dau) sang trai i vi tri
va cac bit bi mat sé dugc dua vao cudi day bit.
Vi du:
= intn =291282; n = RotateLeft(n 2);

15 14 13 12 11 10 9 8 5 4 3

»{01110001 11000010

< Bai 6: Tudng tu’ bai 2 nhung viét ham
RotateRight(n, i) dé xoay bit sang phai.
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