Chuong 6. Nhac lai mot s6 kién thirc dai
sO lién quan
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Nhom giao hoan

DN: Tap G cung vo1 mot phep toan cong trén G, ky
hiéu (G,+) 1a mot nhom giao hodn néu:
i. (Kéthop)Vx,y,zeG:x+(y+z)=(x+y)+z
1. (Giaohoan) Vx,y e G:x+y=y +X.
1. (Co ptir trung hoa) 40 € G: x + 0=x, Vx € G.
iv. (Co ptir d61) Vx € G, 3(-x) € G: x + (-x) = 0.
Doi véi (G,*), ta viét xy thay cho x*y, ptir don vi 1a 1,
ptir nghich dao la x-!.

VD: (Z,1), (R, 1), (M (R),1), (R\{0},%), (10,1}7,%),
(Z,,D).
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VD1: Nhom ({0,1}%,+)

« {0,1}"1a tap tat ca cac chudi nhi phan do dai n.
* Phép + 1a phép cong bit khong nho.
e Phan tir d6i —x cua x € {0,1}" ciing 1a x.
» Phan ttr trung hoa 13 00...0.
VD: {0,1}2= {00, 01, 10, 11}.

= 0] +11=10.

= 11+ 11=00.
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VD2: Nhom (Z,, ©)

Z,=-10,1,2,...,p—1}.

Phep cong: voi1 X,y € Z,

— Neux+y<pthixdy=x+y.
—Néux—FyZpthiX@y:)(-l-y—p.
Phan tir trung hoa 13 0.

Phan tir d6i cia x 1a p — x.

Néu khong c6 gi nhap nhang ta viét + thay cho .

+10 1 2
0j0 1 2
111 2 0
212 0 1

Figure 1: Addition in Z3



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

Ph¢p tru va phep chia

X—y: =X+ (—Yy).
x/y = xyl.
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Nhom con

DPN: Cho G la nhom giao hoan, va K C G.

1. K dugc go1 la nhom con (subgroup) cua G,
ky hi€u K < G, n€u n6 dong vo1 pheép toan +,
ture la:

—-Vx,ye Kix+yeK.
— (0 e K.
—Néux € K thi x € K.

2. Lop ghép (coset) cua x € G modulo K 1a tap
x+K={x+k|keK}.

ccccccccccccccccc
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Vidu

T4p tat ca cac so nguyén chan Z_ .. 1a mot tap

con cua Z.

cven

Lép ghép cua 1 1a tap tat ca cac sé 1¢:
1 +Z —{1+k|kchan}

even

1..~1+2.. ., =3+71 1+Z = ...

cven even cven

LO’p ghép cua 0 cing chinh [a Z_, . :
O+Z7Z..=2.. =2+71.. =4+71

cven cven cven even

Nhu vay: Z=2_ 44U Z

even’®
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Bai tap

1. CMR moi nhom con ctia (Z,+) déu c6 dang
pZvorp=0,1,2, ...
2. Tim tat ca cac nhoém con cia (Z,,,+).
3. CMR trong moi nhom giao hoan G:
a) Co6 duy nhat mot pt trung hoa/pt don vi.
b) Mbix € G, c6 duy nhat mot phan tir d6i/nghich
dao.
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M3 tuyén tinh nhi phan

Ménh dé: Moi ma tuyén tinh nhi phan K d¢ dain déu la
mot nhom con cua nhom {0, 1}".

Chung minh: Thuc vay, no6 thoa 3 tinh chat ctia nhém
con:
— Dong vé1 phép cong
— C6 phan tir trung hoa
— C6 phan tir d6i.

ntnhut@hcmus.edu.vn 9
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Tinh chat ctia 16p ghép

Meénh dé: cac 16p ghép modulo K trong mot
nhom G thoa cac tinh chat sau:

— Moi phan tir cia G déu nam trong mot 16p nao do.

— Hai 16p phan biét thi khong co phan tir chung.

— Hai phan tir X, y cuing nam trong mot 16p khi va chi
kh1 hi€u cua chiung x — y thugoc nhém con K.

— Néu [K]| = r thi cac 16p c6 cung r phan tir.

Chung minh: (bai tap)

ccccccccccccccccc
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Nhan xet

Mot nhom G c6 thé phan hoach thanh céac 16p
ro1 nhau cung kich thudc.

Néu G 1a mot nhom hitu han n phén ta, K la
mot nhom con r phan tir ciia G thi s6 cac 16p 1a
n/r.

Moi 16p ghép ta chon mot phén tor da1 dién, go1
la coset leader.

Tap tat ca cac coset leader ky hiéu 1a G/K.
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Lop Z/pZ

Vi moi so tu nhién p, dit pZ = {pn |n € Z..

pZ. 1a mOt nhom con cua (Z,+)

Co ding p 1op ghép cua (Z,+) modulo pZ: 0 + pZ, 1
+pZ,....,.p—1+pZ.

TachonO, 1, ..., p— 1 lam cac coset leader cho cac
16p ghep nay
Vay Z/pZ =1,
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Pong du

PN: hai s6 nguyén x, y dugc goi la doAlgg duw
modulo p, ky hi¢u x = y (mod p), néu ching
cing nam trong mot 16p ghép modulo pZ. Noi
cach khac x — y chia hét cho p.

VD: 1 =-1 (mod2).
* 14 =2 (mod 12).
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Day chuan trong ma nhi phan tuyén tinh

K lanhdém con cua {0, 1}
« -2 K phan hoach duoc thanh cac coset
*  Véi mdi coset, ta chon coset leader ¢ ¢6 w(c) nho nhat.

PN: standard array ciia K 1a bang tat ca cac tir ma do
dai n dugc sap nhu sau:

Leader, =
codeword, = Codeword, . Codeword,,
00...0
Leader, Codeword, + leader, e Codeword , + leader,

Leader; Codeword, + leader; " Codeword , + leader;

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Chon coset leader? = Xem gido trinh

. ~ Tg = I) +32,
VD: Ma K; o
5§ = Z)+23+z23+4 24.

00000 1} 10010 01010 00101 11000 10111 01111 11101
Coset

Leader

00000 | 10010 01010 00101 11000 10111 oO1111 11101
10000 | 00010 11010 10101 01000 00111 11111 01101
00001 10011 01011 00100 11001 10110 01110 11100
10001 | 00011 11011 10100 01001 00110 11110 O1100

i

Figure 5: A standard array of the code Kj
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Gi1a1 ma bang cac day chuan

Giai ma
Coset
Leader
00000 | 10010 01010 00101 11101
10000 | 00010 11010 10101 01101
00001 | 10011 01011 00100 11001 (110110 01110 11100
10001 | 00011 11011 10100 01001 ;0@110, 11110 01100

Nhan dwec
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Bai tap

1. Tim mdt diy chuan cho
a) ma lap K;.
b) Ma Hamming (7,4).
2. Goi K 1a ma tuyén tinh tao bdi cac tong cia
cac tw 101011, 011101, 011010.
a) Tim ma tran parity check H cua K.

b) Tim mot diy chuan ctia K. Giai ma chudi nhan
duoc 111011.
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Truong

DN: Tap F vd1 hai phep toan + va * dugc goi1 la
trwong (field) néu thoa cac tinh chat sau:
1) (F,+)1la mot nhom giao hoan vo1 pt trung hoa 0.
2) (F-{0},*)1a mét nhom giao hoan vo1 pt don vi 1.
3) x(y+t2z)=xy+xzvoimoix,y,z&cF.

VD: R, Q,C, Z,), Z, (v61i p nguyén to).
Z. khong 1a mot truong (ma 1a mot vanh).
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Luuy

l. xy=0=x=0hoacy=0.
2. x0=0vo1 mo1 X.
3. voia=0:ax=ay = x =Y.

Bai tap:
1. ahaclaiPa cuavanh (ring).
2. CM: (x'1)l=x véi moi x khac 0.
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Truong Z,

DN: (Z,,+) da duogc Pa . (Z,,*) dugc Pa nhu
sau:
x*y = s0 du cua phép chia xy cho p.

* Neup la so nguyen to thi Z, la mot truong.

VD
+}0 1 2 -Jo 1 2
00 1 2 0/]0 0 0
1}1 2 0 1{0 1 2
2{2 0 1 210 2 1

Figure 1: Operations of Zg
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Bai tap

1. Viét bang phép toan cho Z.. Tim x! cho céc x
khac 0 thugc Zs.

2. CMR tap sau cung vo1 hai phep toan 1ap
thanh mot trueong

+10 1 p ¢ -JOlpq
0i0 1 p ¢ 0{0 0 0 O
1j1 0 q p 110 1 p ¢
pip ¢ 0 1 pl0 p q 1
¢jg p 10 |0 ¢ 1 p
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Khong gian vector

PN: Cho F 1a mét truong, cac phan tir € F goi 1a cac
scalar (vo hwéng). Tap L gom cac phan tir goi 1a
vector, cung vo1 phep cOng vector va phep nhan vol
vO huong duoc go1 la mot khong gian vector (vector
space) néu:

— (L,*) la mot nhém giao hoan.

— st(a)=s(ta) vbimoia e L, s, t € F.

—t(at+b)=tat+tbva(s+tla=sa+tavoimois,tcF a,bc
L.

— la=a vo1 moi a.

VD: Z,"= {tu nhi phan d0 dai n} la mot KGVT
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Luuy

1. 0)a=0voimola € L.
2. (-)a=-avoimola € L.
3. t0=0vo1moit € F.

Bai tap:
1. Co6 bao nhiéu vector trong KGVT Z,", Z.,"

2. CM tap cac ma tran vo1 phep toan cOng va
nhan vo hudng 13p thanh mot KGVT.
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KGVT con

DN: Tap K C L dugc go1 la KGVT con (subspace)
néu né dong véi phép cong va nhan:
—at+tbeKvdimoia,b e K.
—tac Kvoimoiae K, t eF.

VD: M6t ma nhi phan tuyén tinh do dai n 1a mot
KGVT con cua Z,"
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T6 hop tuyén tinh

DN: T6 hop tuyén tinh (linear combination)
cua cac vector a,, a,, ..., a, € L la tong

tla;, +ha, +...tta.
voit, ...t €F.

* Span(a,,...,a. ) :={t;a, +ta,+... +t a |t
Lt € F}1a KGVT sinh bot {a,, ...,a_}

DL: Span(a,, ..., a,) la KGVT con nho nhat chira
la, ..., a,}.
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Vidu

1. Vector (1,0,-1) trong R’ sinh dudng thang K =
t(1,0,-1) gbm cac vector (t,0,-t) voit € R.

2. Hai vector (1,0,-1) va (0,1,1) sinh mat phéng
P=1(1,0,-1) + s(0,1,1).

3. M3 kiém chin 1€ do dai 4 c6 thé sinh bai ba
vector 1100, 1010, 1001!
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Pdc lap tuyén tinh

DN: cac vector a;, ..., a,, dugc go1 la doc lap
tuyén tinh (lmearly mdgpendem) néu khong
vector nao la to6 hop tuyén tinh cua cac vector
con lai.

« MOt tap cac vector doc 1ap tuyén tinh sinh ra
duoc chinh L duoc go1 la co' so (basis) cua
KGVTL. SO vector trong mot co so cua L
duoc goi 14 s6 chiéu (dimension) cta L.

ccccccccccccccccc
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Vi du

. R21a mot KGVT 2 chiéu. Mot co so la
1(0,1),(1,0)}.

. {0,1}" = {tr nhi phan d¢ dai n} c6 n chiéu.
Mot co so la tap tat ca cac tu co w(e) = 1.

. Ma ki€ém chén 1¢ d0 dai 4 c6 thé sinh bdi ba
vector 1100, 1010, 1001 doc lap tuyén tinh.
- s0 chiéu = 3.
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T6 hop tuyén tinh cta co sO

DL: Cho le, e, .., m} la mot co so cua L. Voi
moi vector a € L, ton tai duy nhat cdc vo

huwongt, ..., t, sao cho

a=te tie,+..TtLe

m.

VD: Mot tir ma kiém chan 1& d6 dai 4 bat ky, chan han
0110 co thé viet dudi to hop tuyen tinh ctia tip sinh
{1100, 1010, 1001} 1a0110=1100+ 1010.
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Tinh chat cua co sO

MD: trong moi KGVT k-chiéu L:
1) Moi co so cua L co k vector

2) Moi bo k vector doc lap tuyén tinh tao thanh mot
CO’ SO.

3) kla 5O phcfn tr I6m nhat ciia mot tap doc lap
tuyén tinh cac vector trong L.

4) Cdc KGVT con ciia L ¢6 s6 chiéu nhé hon k.
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Tich vO huong

DN: Tich vo hwong (inner product) cua hai
vectora=(a,, a,, ...,a,)vab=(b;,b,, ..., b,)
1a:

asb=ab, +ab,+...+ab,.

* Hai vector dugc goi la truc giao (orthogonal)

néu tich vo hudéng cua chung = 0.

VD: Cho L la mot



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

Bu truc giao

PN: Cho L 1a mét KGVT con cta F*. Phén bi
truwc giao cua L, ky hi€u L+ 1a tap cac vector
ctia Fr truc giao véi tat ca cac vector trong L.

Lt={acF'|a-b=0voimoib € L}.

VD: Cho L 1 mot dudng thang trong R2. Khi do,
L+ 1a duong thang vudng goc voi L va di qua
goc toa do
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Tinh chat ctia phan bu truc giao

1. L+ cling 1a mot KGVT con.
2. 4 éudim(L) =k thi dim(L+)=n —k.
3. (LYt =L.

ntnhut@hcmus.edu.vn
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Tom tat

Pa nhém, nhom con, 16p ghép, truong.
ahomZ,, Z/pZ.

Standard array

Coset leader

Truong Z,..

bLap TT, To Hop TT, Co So

Tich vo huong

Bu truc giao
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Homework

* Poc va lam Chuong 6+7 [1]
* Poc trude chuong 8 [1]

ntnhut@hcmus.edu.vn
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