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÷ËÈÌ¸˘ÒÔ 2002

3Á ÛÂÈÒ‹ ·ÛÍfiÛÂ˘Ì

–·Ò‹‰ÔÛÁ: 25/10/2002

1. Õ· ·Ô‰ÂflÓÂÙÂ ¸ÙÈ ÔÈ ‰ı·‰ÈÍÔfl Í˛‰ÈÍÂÚ C1 Í·È C2 ÏÂ „ÂÌÌfiÙÔÒÂÚ flÌ·ÍÂÚ

G1 =

0
@ 1 1 1 0

0 1 1 0
0 0 1 1

1
A

Í·È

G2 =

0
@ 1 0 1 1

0 1 1 1
1 0 0 1

1
A

ÂflÌ·È ÈÛÔ‰˝Ì·ÏÔÈ.

2. Õ· Í·Ù·ÛÍÂı‹ÛÂÙÂ ›Ì·Ì flÌ·Í· Ù˘Ì cosets Í·È ÛıÌ‰Ò¸Ï˘Ì (standard array) „È· ‰ı·‰ÈÍ¸ „Ò·ÏÏÈÍ¸
Í˛‰ÈÍ· ÏÂ „ÂÌÌfiÙÔÒ· flÌ·Í·

G =

�
0 1 1
1 1 0

�
:

¡ÔÍ˘‰ÈÍÔÔÈfiÛÙÂ ÙÈÚ Î›ÓÂÈÚ 111, 100.

3. Õ· Í·Ù·ÛÍÂı‹ÛÂÙÂ ›Ì·Ì flÌ·Í· cosets Í·È ÛıÌ‰Ò¸Ï˘Ì (stadard array) „È· ‰ı·‰ÈÍ¸ „Ò·ÏÏÈÍ¸ Í˛‰ÈÍ·
ÏÂ „ÂÌÌfiÙÔÒ· flÌ·Í·

G =

�
1 0 1 1 0
0 1 0 1 1

�
:

¡ÔÍ˘‰ÈÍÔÔÈfiÛÙÂ ÙÈÚ Î›ÓÂÈÚ 11111, 00000 Í·È 01000.

4. '≈ÛÙ˘ C3 o (7; 4; 3) Í˛‰ÈÍ·Ú Hamming. ’ÔË›ÙÔıÏÂ ¸ÙÈ ‰˝Ô Í˘‰ÈÍ›Ú Î›ÓÂÈÚ ÛÙ‹ÎËÁÍ·Ì Í·È ÙÂÎÈÍ‹
ÂÎfiˆËÁÛ·Ì 1001010 Í·È 1101011 ·ÌÙflÛÙÔÈ˜·. Õ· ÙÈÚ ·ÔÍ˘‰ÈÍÔÔÈfiÛÂÙÂ.

5. '≈ÛÙ˘ C4 Ô (15; 11; 3) Í˛‰ÈÍ·Ú Hamming.

(a) Õ· ‚ÒÂflÙÂ ÙÔÌ flÌ·Í· ÂÎ›„˜Ôı ÈÛÔÙÈÏfl·Ú ·ıÙÔ˝.

(b) Õ· ıÔÎÔ„flÛÂÙÂ ÙÔÌ Î¸„Ô ÎÁÒÔˆÔÒfl·Ú (information rate)

(c) Õ· ·ÔÍ˘‰ÈÍÔÔÈfiÛÂÙÂ ÙÁ ÎÁˆËÂflÛ· Î›ÓÁ, 111100101100010.



6. '≈Ì·Ú „Ò·ÏÏÈÍ¸Ú Í˛‰ÈÍ·Ú C � F 5
2 ÔÒflÊÂÙ·È ·¸ ÙÔÌ „ÂÌÌfiÙÔÒ· flÌ·Í·

G =

0
@ 0 1 0 0 1

0 0 1 0 1
1 0 0 1 1

1
A :

Õ· ıÔÎÔ„flÛÂÙÂ

(a) ‘ÔÌ ‚·ËÏ¸ (rank) ÙÔı G.

(b) ‘ÁÌ ÂÎ‹˜ÈÛÙÁ ·¸ÛÙ·ÛÁ ÙÔı C.

(c) '≈Ì·Ì flÌ·Í· ÂÎ›„˜Ôı ÈÛÔÙÈÏfl·Ú ÙÔıC.

(d) 'œÎÂÚ ÙÈÚ Í˘‰ÈÍ›Ú Î›ÓÂÈÚ ·ıÙÔ˝.

7. '≈ÛÙ˘

H =

0
@ 1 0 0 1 1 0 1

0 1 0 1 0 1 1
0 0 1 0 1 1 1

1
A :

flÌ·Í·Ú ÂÎ›„˜Ôı ÈÛÔÙÈÏfl·ÚÙÔı (7; 4; 3)Í˛‰ÈÍ·Hamming. ’ÔË›ÙÔıÏÂ¸ÙÈ ÂÎfiˆËÁ ÙÔ ÏfiÌıÏ·1110011.
–ÔÈ· Í˘‰ÈÍfi Î›ÓÁ ÛÙ‹ÎËÁÍÂ;


