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Definition

7
g — 1
g—1
Partition non-zero vectors of [FZ into the 7 different Z as previous.

For 72, n= , [Fq a finite field.

Take one vector from each LV to be columns of /€ /Vr Y ( [Fq )

Then Ham,,(7) Z{xe [F'qf|x/7"= 0 }

Note:

Different choices of vectors from Z s or different order produces equivalent codes.

One can always chose Ave L so thatit's last non-zero entry is 1.

Proposition 5.6
Hamq () is aperfect [ 7, » — r, 3] code, with check matrix /.

Proof
Similar to binary case. (Prop 5.3)

d (C): We avoided all zero cols or one col = A x another

Sod

But cols picked fromZ ,, 2, and Z, 4, must be linearly dependant.
77 I

Example

For Aam,(2), A could be
0122
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Algorithm
(Error-correction)

For ye [FZ received, compute S () = 4.
DIfS(»)=0,decode yas »
2) Otherwise, S () = 7»-//1 row of Z’. Decode yas y — 7\,6/.

Example
1012
Consider Ham, (2) with /=
3 0111

If y= (2101) received,

=[1 2]=2[2 1][[Row4]]

. decode to
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y=2¢=[2101]=2[0001]=[2102]ecC

Definition 5.9
For pprime,and &, nst2 d— 1 < np—1

1 2 3 n
12 22 3 A
Let//eM, 1,]Z([Fp) be
la’—l 2d—1 3d—1 ”a’—l
Then bc# (/z,d)Z{xe[F” x/{’zo}
P 2

Proposition 5.10
bc/zp (n,d)isa[n,n—d+1,d]code, with check matrix /7

Proof: Let C'= bcﬁp (n,d)

(72): Clearly block length is 7.
(/7 1s check ): By corollary 5.6 (see handout)

1 2 d—1

1 2970 L (@—1)?7!
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So these (truncated) roes are linearly independant. It follows that the rows of / are lin. ind.

So by proposition 4.8 #is a check matrix for C
(A):andsodim (C)isn— (d— 1)

(d): Any & — 1 columns are linearly independant. Since they make a matrix with det # 0 by Corr to

5.8.
Buy any & columns must be linearly dep. Then by Thm 3.7, 7 (C') = d
Example
bch, (5, 5) has check matrix:
(1 2 3 4 5] [12345]
17 2% 3% 4% 5 14224
A= 3 3 0 3 3|
1”27 3 4 5 11616
14 0% 3% 44 5t 12442_

andisa[5,5—541,5]=[5,1,5]code
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