Discrete Math, Test(111)
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Solution of discrete math test(IIT)
1.
Use Burnside’s lemma. There are 3% patterns fixed by rotating 0°. Only 3
patterns are fixed after rotating 90°, so is rotating 270°. There are 3 patterns
fixed by rotating 180°. Thus we have
34345%43 _ 96/4 = 24.

2.

Use Burnside’s lemma. There are 3% patterns fixed by rotating 0°. 3 patterns
fixed by rotating 60°. 32 patterns fixed by rotating 120°. 33 patterns fixed by
rotating 90°. 32 patterns fixed by rotating 240°. 3 patterns fixed by rotating

300°. Thus we have
w = 780/6 = 130.

3.

Let the parity check matrix H be
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and C={¢ € Z}|CH = 6)}, then C is a (7,4, 3)-code.

4.

Consider its parity check matrix H. Since H has order n x (n — k),

rank(H) < n — k, i.e. at most n — k rows in H are linear independent. Since
d(C) = d, i.e. weight of codewords are at least d, thus any d — 1 rows of H are
linear independent. Therefore d —1<n—k,andd <n —k+ 1.
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Solution:

If g(x), h(x) € C,then x* + x> + x> + x+1| g(x) and x* + x® + x> + x +1| h(x).
Hence x* +x* + x* + x+1| g(x) + r(x)h(x) where r(x) € Z,[x].

(= C f1— {[& linear code.

REL x® =1and deg(x* +x* +x? +x+1) =4, 7' n=15, k =11.
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The outcome vector S V]l = IERLE IS 1, I BT
FL32.
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