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Homework Assignment 7, Solutions

Problem 1.

A
(@) S=HR' :[9j:[2]’ S’ = A’ =F # S, = There is more than one error.
0,=S=A,0,=(5+S,)/S =E=0(X) =x* + AX+ E=0.
o(x) =0 has two roots: 6 and£SThere ae 2 errors.
[0The corrected codewordis (101010000011000).

0
(b) S=HR" =| _ |= X = More than 2 errors.
6) (S
1
(c) S=HR' = 5| 2 , S’ =1# S, = More than 1 error.

0,=8=1,0,=(8+S,)/S =3=0(x) = x* +x+3=0.
o(x) =0 has two roots: C andBThere are 2 errors.
(O0The corrected codewordis(111111100000000).

0
(d) S=HR'" = 0 = No error.
— T — 7 —_ Sl 3 =93 19— H
(e) S=HR = 17 ls , S =7°=1=S, = Thereis 1 error.
3

The corrected codewordis(001010100000011).

Problem 2.
(a) Proof: 0 codeword C=(GC1 C...... C]_4), CR=(C14 CCGC...... C;|_3).

HlCT:(OJ:£ 2Ci2i=0 :>£ chizi:o { 2Ci2iﬂ=0
L

1 14 =19 44
0 LZCI (2i)3 :0 ZSZCi (2i)3 :0 LZC| (2i+1)3 :O

14 '
215:1{ C14 + z Ci—l 2I = O O
Y E = H'CR = (O]:} CRis also a codeword.

14

‘LCM +zci—1(2i)3 =0

i=1

=The (15, 7) linear code is cyclic.



(b) deg@(x)=n-k=15-7=8, g(x)|** -1,
X —1=(X+D(X* + x+D(x* +x+D(x* + x> +D(x* +x* + x> + x+1),
So:g(x) = (x* +x+)(x* +x3 +D) =1+ x+ x>+ x* +x* + x’ +x®, whose

A
corresponding codewordis (110111000000 0xC,
or g(xX) =(x* +x+D(x* +x* +x* +x+1D) =1+ x* + x* + x’ + x*, whose

A
corresponding codewordis (1000101110000£Q),
or g(x) =(x* +x* +DY(x* +x® + x> +x+1) =1+ x+ x> + x* + x*, whose

A
corresponding codewordis (111010001000 0£Q)..

“H'CL # o, H'Cg = 0, H'CL # 0
Ao 0 0

[ Cg is the codeword for g(x). Sg(x) =1+ x* + x® + x” + x°.

Problem 3.

{ CO = aObO + a1b3 + a'sz + a3b1

@ 401 =aob, +a,b, +ab, +ab, +ab, +a,b, +asb,
‘ C2 = aObZ + aibl + aZbO + aZbS + a3b2 + a3b3

L 03: aObS + a1b2 + azbl + aSbO + a3b3

(D=(110), [(a,a,a,a,)=(101)
b 2 0 CoC.C,C,) = (1000 = D+ 4= (0009, =1
)4 (0100, = | (bbb = (0019 = (FC:C3) = 1000 = D+ 4= (0001,
Problem 4.
F=(111), o xX*+x*+x+1
Apply the extended Euclidean algorithm, we get:

' | S L f q
|
-1 | 1 0 x* +x+1 o
0 | 0 1 xXP+x*+x+1
1 | 1 x+1 X x+1
2 | x*+x+1 x° 1 x*+x+1

O +x+D)(x* +x+D)+x3(C+ x> +x+1) =1
Ox3(x® +x? +x+1) =1mod(x* + x+1), x* - (1000, =8.
OF™*=8.



