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M4 tuyén tinh

PN: Cho F 1a mot trudng hitu han. Ma tuyén
tinh 1a mot khong gian con cua khong gian F»
cac tur do da1 n. NO1 cach khac, mot KG con k-
chiéu cta Fr 1a mot ma (n,k) trén bd ky tu F.

Luu v:

e Mot ma tuyén tinh (n,k) c6 k bit mang thong tin va
n — k bit kiém tra.

* NeéuF ¢o6 rky tu, thi b0 ma c6 r* tir ma.
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Ma tran sinh

PN: Cho K 1a mdt ma tuyén tinh va B = {e,, e,
..., €.} lamot co sO cua K. MOt ma tran sinh
(generator matrix) G img vo1 co so B cuaK 1a

ma tran e

ey

c=1|

e
VD: Mot ma tran sinh (1) (1) g g (1) 11
— N . G = 0 1
cua ma Hamming 0010110
0 001111

(7,4)
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Vidu

M3 kiém chan ké d6 da1 4 c6 mdt ma tran sinh

1 1 00
G=}(1 01 0}.
1 0 01

* M1 ma tran G’ thu duogc tur cac phép bien doi
dong so cap cua ma tran G cling 1a ma tran

sinh cua cung mot ma.
1 0 01
G=101 01
0 0 11
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M3 tuyén tinh hé thong

PN: Mot ma tuyen tinh duoc goi 13 hé thong
(systematic) néu ma tran sinh G = [I | B], trong do I la
ma tran don vi.

Hai ma K va K’ dugc goi1 la twong duong
(equivalent) néu chiing chi khac nhau & thir tu cta
cac ky tu trong tor ma. Ttc la, ton tai mot hoan vi Py,
Py ---» Py Cua (1, 2, ..., n) sao cho

ViVy...V, la tr ma cua K< v v,...v,, 1a tir ma cua
K’.
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Vidu

 Ma Hamming (7,4) c6 ma tran sinh G sau 1a h¢
thong

o= o
—_-o oo
N\ J

OO -
oo
= D
pd ik D g
— O ek e

« Ménh dé: Moi md tuyén tinh déu twong dwong
vOi mot md hé thong.
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Ma tran ki€ém chan ¢

PN: Cho K 1a mot ma tuyen tinh d6 dai n trén truong F.
Mot ma tran H co n ¢ot trén F dugc goi 1a ma trdn
kiém chan Ié (parity check matrix) cia K néu
v la tr ma cua K < Hv = 0.

Ma tran kiém chan 1é¢ H thoa : GHT = 0.

Ménh dé: Mot ma hé théng voi ma tran sinh G = [I | B]
thi co ma tran kiéem chan le H = [- B | I].

Nguwoc lai, néu H=1[A | I thi G = [I | -AT].
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Syndrome

PN: Cho K 1a mdt ma tuyén tinh c6 ma tran
ki€ém chan l¢ H kich thudéc m x n. Syndrome
cua tr w la s = Hw.

Gidi ma: Khi nhan tr w, tinh syndrome s = Hw.
Chon tur co trong Hamming nho nhat ¢co
syndrome nhu the.
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Phat hién va sua 101

Ménh dé: Trong nho nhat d ciia ma tuyén tinh (n,k)
thoad <n—k+ 1.

Nhic lai: Mot ma K phat hien duoc t 161 néu khoang
cach nho nhat cua K lon hon t.

Ta mong muon:
1. Khoang cach nhé nhat (d) 16n.
2. SO bit mang thong tin (k) 16n.

Lwuu v: Hai ma tuwong duong nhau K va K’ thi co cung
cdac thong so n, k, d.
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Gi1ai ma bang syndrome

M3 tuyén tinh K (n,k) c6 ma tran kiém chan 1¢ H.
Khi truyén v, ta nhan dugc w = ¢ + v. Trong do ¢
duoc goi la error pattern.
Cac tu cung mot 1op gheép (coset) ¢o cung syndrome.
Khi nhan w, tinh s = Hw.
Tim coset leader e twong tng voi s.
Suyrav=w —¢.
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Vidu

* (Gia st ma K d6 dai 5 dinh nghia boi
Zg = IX)+t+23,

Zsg = Z)+Zz23+23+ 24.

00000 | 10010 01010 00101 11000 10111 01111 11101

: . 11010
* COma tran H-—[l 1 1 1 1].
Syndrome Coset Leader
00 00000
11 10000
01 00001

10 10001
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Syndrome Coset Leader

00 00000

11 10000

01 00001

10 10001

Gia st nhanw=11111.
Tinh s: X
[ 1101 ()] ﬁ }
11111

1
{1

Suy ra: € = 10000
Suyra:v=w—e=01111.

H.._._.__‘-_

e
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Xac dinh bang sau nhu thé nao?

Syndrome Coset Leader
00 00000
11 10000
01 00001
10 10001

» Syndrome gom tat ca cac tir s do dai n — k.

. C0§et leader 1a cac nghiém e c6 trong Hamming nho
nhat cua pt He =s.

« VD:

] {O} {61 +e,+e, =0
e, |=| |<
0 e, +e =0

—
=
R
-

M
i
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Phat hién va stra 161 ngay

« Ma Hamming (7,4) ¢c6 d = 3, c6 thé phat hién 2
101 nhung chi stra duoc 1 16i (khong sua dugc
2 161).

e VD: truyén 0000000 nhung nhan 1010000.
Theo cach giai ma bang syndrome:
— syndrome la 010.
— Bit 56 2 bi 16i
— Giai ma 14 1110000. (khong phai 0000000)
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Phat hién va stra 161 ngay

DN: Ma K duogc g01 la phat hién dwoc s 16i va sira dwoc
t 16i ngay néu véi moi tr ma v ta co: to w c6 d(w,v) <

s thi c6 d(w,v’) >t vo1 cac tor ma v’ khac v.

Hoat dong cua ma K theo DN trén nhu sau:
— Khi nhan to w
- Titp tor ma v ¢o khoang cach Hamming v61 w 1a nho
nhat
— Néu d(w,v) < t thi stra duoc trd lai thanh v.
— Néu d(w,v) > t thi thong bao rang c6 it nhat s 16
Xay ra.
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Phat hién va stra 10i ngay

Ménh dé: Mot ma co the phat hzen dwoc s 10i va
sira dwoe t 10i ngay néu va chi néu

d>t +s+ 1.

ntnhut@hcmus.edu.vn 16



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

Cho G khong hé thong, tinh H?

VD: trén Z,, cho ma tran sinh cua mt ma nhu sau
110000
G=|/001100|.
000011

Ta chuyén thanh ma tran sinh ctia ma hé thong tuong duong
bang mot phép hoan vi p=(1,4,6,2,5,3) cac cot vé dang [I | B].

1 0 0j1 0 O
G*'=10110j0 01}].
0 0 1{i0 1 O
Ta tinh dugc H* twong tng vo1 G* 1a

-1 0 0|1 00 2 00100
H*'=]| 0 0 -1/010l=}002 01 0]}].
0 -1 0}j0 01 020001
’ N ro e -1
Tinh H bang hoan vi nguoc p™. 21000 0
Thutr lai: GHT = 0. H=101010 01 2
0 01 2 00
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Tom tat

M3 tuyén tinh

Ma tran sinh

M3 tuyén tinh hé thong
Parity check matrix
Syndrome

Phét hién va sua 161 ngay
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Homework

* Poc va lam chuong 8 [1]
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Bai tap

Cho ma tran sinh cua mot 1 2 31 2]
ma tuyén tinh trén Z; bén. G=}2 2 4 1 0
Tim ma tran kiém chan 1¢ H. 112 2 1]

Tinh toan lai bai 1 trén Z-.
Cho ma tran sinh cua mot "1 1.0 0 0
ma tuyén tinh nhiphanK G=]10 0 1 1 1 ] :
bén. Hoi K c¢6 hé thong 00001

khong? Néu khong, tim ma hthong twong duong K.

p— O

Lap bang ma irng vo1 hai ma K va K’ trong bai 3.
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