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!mþ™” ²Ì!„Êþëûy îy !m!˜•y˜# ²Ì!„Êþëûy

1. {0}–R  ö¢öìÝþîû çþ™îû abb*a   ~„þ!Ýþ ²Ì!„Êþëûy SoperationV * ²Ì”_ £öìœ– ö”…yç öë ~!Ýþ ~„þ!Ýþ !mþ™” ²Ì!„ÊþëûyÐ
xyîûç ö”…yç öë– ~!Ýþ ~„þ!Ýþ !î!˜›ëûöìëy†Ä ç ¢‚öìëy† !mþ™” ²Ì!„ÊþëûyÐ

vþzƒ ²Ì”_ ²Ì!„Êþëûy!Ýþ SoperationV £öìœy– abba  , {0}–R ö¢öìÝþîû vþzþ™îûÐ

•îûy ëy„þ– {0}–Rba, 

 {0}–Rba,  [R ö¢öìÝþîû vþzþ™îû †%’šþœ ²Ì!„Êþëûy!Ýþ !î!˜›ëûöìëy†Ä]

{0}–Rab 

 {0}–Rba  — ¢„þœ {0}–Rba,  ~îû ‹˜ÄÐ

xíÅyê– * ~îû ¢yöìþ™öìÇþ– R – {0} ö¢Ýäþ!Ýþ îr• SclosedVÐ

¢%“þîûy‚– *, R – {0}ö¢öìÝþîû vþzþ™îû ~„þ!Ýþ !mþ™” ²Ì!„ÊþëûyÐ

!î!˜›ëû öëy†Ä“þyõ

•îûy ëy„þ– {0}–Rba, 

 abba   ~î‚ abbaab 

 abba   ¢„þœ {0}–Rba  ~îû ‹˜ÄÐ

 * £öìœy R – {0}ö¢öìÝþîû vþzþ™îû ~„þ!Ýþ !î!˜›ëûöìëy†Ä !mþ™” ²Ì!„ÊþëûyÐ

¢‚öìëy‹Ä“þyõ

•îûy ëy„þ– {0}–Rcb,a, 

   abc.cabcabcba 

~î‚   abcbca.bcacba 

   cbacba   ¢„þœ {0}–Rcb,a,  ~îû ‹˜ÄÐ

 * £œ R – {0} ö¢öìÝþîû vþzþ™îû ~„þ!Ýþ ¢‚öìëy‹Ä !mþ™” ²Ì!„ÊþëûyÐ

2. Z þ™)’Å¢‚…Äy ¢›)öì£îû ö¢ÝþÐ ~îû vþzþ™îû ~„þ!Ýþ !mþ™” ²Ì!„Êþëûy !˜Á¿!œ!…“þ¦þyöìî ¢‚Kþy“þ £ëû õ 1baba  öë…yöì̃
.Zba, 

SiV ‘*’éôé~îû ~„þ¢› SidentityV vþzþ™y”y˜ !˜’Åëû „þöìîûyÐ SiiV ~„þ!Ýþ þ™” Za ôé~îû !îþ™îû#“þ SinverseV þ™”
!˜’Åëû „þöìîûyÐ

vþzƒ ~„þ¢› SidentityV vþzþ™y”yöì̃ îû x!hßþc õ
•îûy ëy„þ– Z ö¢Ýäþ ‘*’ !mþ™” þ²Ì!„Êþëûyîû ¢yöìþ™öìÇþ ~„þ›ye vþzþ™y”y˜ £öìœy eÐ

¢%“þîûy‚– aaeea   ¢„þœ Za  ~îû ‹˜ÄÐ

a1ae1ea   ¢„þœ Za  ~îû ‹˜ÄÐ Z.–1e  Ð

 Z ö¢öìÝþ ‘*’ !mþ™” ²Ì!„Êþëûyîû ¢yöìþ™öìÇþ ~„þ¢› vþzþ™y”y˜ £öìœy é–1Ð



!îþ™îû#“þ SinverseV þ™öì”îû x!hßþcõ

•îûy ëy„þ– Za  ~î‚ ~îû !îþ™îû#“þ þ™”!Ýþ £öìœy bÐ

  a2–b–11baeba  [ e = –1]

 Za Z,2       Za2–Za2 

¢%“þîûy‚– þ²Ìöì“þÄ„þ Za  ~îû !îþ™îû#“þ þ™”!Ýþ £öìœy  a2– Ð

3. •îûy ëy„þ– A = {1,–1, i, – i} ~„þ!Ýþ ö¢Ýäþ öë…yöì̃  1–i  Ð ~„þ!Ýþ !î¦þy‹˜ Šé„þ ÷“þ!îû „þöìîûy ¢y•yîû’ †%’šþœ !mþ™”
²Ì!„Êþëûyîû ‹˜Ä ~î‚ ~îû öíöì„þ †%îû%cþ™)’Å •›Å†%!œ xyöìœy‰þ˜y „þöìîûyÐ

vþzƒ ¢›y•y˜ õ

xy›îûy ‹y!˜ öë–

1 × 1 = 1 1 × (– 1) = – 1 1 × i = i 1 × (– i) = – i

(–1) × 1 = – 1 (– 1) × (– 1) = 1 (– 1) × i = – i (– 1) × (– i) = i

i × 1 = i i × (– 1) = – i i × i = – 1 i × (– i) = 1

(–i) × 1 = – i (– i) × (– 1) = i (– i) × i = 1 (– i) × (– i) = – 1

 ¢y•yîû’ †%’šþœ !mþ™” ²Ì!„Êþëûyîû ¢yöìþ™öìÇþ !î¦þy‹˜ Šé„þ ˜#öì‰þ ö”…yöì̃ y £öìëûöìŠé õ

x 1 –1 i –i

1 1 –1 i –i

–1 –1 1 –i i

i i –i –1 1

–i –i i 1 –1

vþzþ™öìîûîû !î¦þy‹˜ Šé„þ!Ýþ þ™ëÅöìîÇþ’ „þöìîû ö”…y ëyëû öë õ

(i)  Šéöì„þ !œ!þ™îå• 1642  !Ýþ þ™” A ö¢öìÝþîû þ™”–

  ¢y•yîû’ †%’šþœ ²Ì!„Êþëûy!Ýþ A ö¢öìÝþîû vþzþ™îû ~„þ!Ýþ !mþ™” ²Ì!„ÊþëûyÐ

(ii)  !î¦þy‹˜ Šé„þ!Ýþ “þyîû ›%…Ä „þ’Å ¢yöìþ™öìÇþ ²Ì!“þ¢› SsymmetricV–

  A ö¢öìÝþîû vþzþ™îû †%’šþœ !mþ™” ²Ì!„Êþëûy!Ýþ !î!˜›ëûöìëy†Ä ScommutativeVÐ

(iii) !î¦þy‹˜ Šéöì„þîû ²Ìí› ¢y!îû ~öì„þîyöìîû vþzþ™öìîûîû ¢y!îûîû ¢öìA† x!¦þ§¬ ~î‚ Šéöì„þîû ²Ìí› hßþ½þ ~öì„þîyöìîû îy›þ™yöìÙ»Åîû
hßþöì½þîû ¢öìA† x!¦þ§¬ ~î‚ Šéöì„þîû ~£z ²Ìí› ¢y!îû ç ²Ìí› hßþ½þ þ™îûßþ™îû 1 þ™öì” öŠé” „þöìîûÐ

  A ö¢öìÝþîû vþzþ™îû †%’šþœ !mþ™” ²Ì!„Êþëûy!Ýþîû ~„þ¢› vþzþ™y”y˜ £ëû 1Ð

(iv) öëöì£“%þ !î¦þy‹˜ Šéöì„þîû ²Ìöì“þÄ„þ ¢y!îû ç ²Ìöì“þÄ„þ hßþöì½þ ~„þ¢› vþzþ™y”y˜ 1 xyöìŠéÐ

  A ö¢öìÝþîû ²Ìöì“þÄ„þ!Ýþ þ™” £z̃ ä¦þy!ÝÅþîœ SinvertibleVÐ ßþ™Ýþ“þ£z–     ii– –i,i –1,1– 1,1 1––11–1  


