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 اإحصاء
ヶシやケキャや メタヘャや ャやヶルゅを                                                

 ┕ﾙراﾐ│م اｴヂ│ا 
20212022

 : クゅゎシΕや ュシボャや サΑもケ キやキハま 
  キヱョェョ キョゅェ ヱヤバャや 

 

           ヶルゅわジよ ギΒヘョ .ぺ :ヶレヘャや ヮィヲヨャや 
                                                                                                       

 
                                                                ヶヨΒダバャや ギヨエョ .キ :るシケギヨャや ゲΑギョ 

 



 

 りギェヲャや るバよやゲャや 
 ゅヰバΑコヱゎヱ るΑもやヱセバャや れやケΑピゎョャや 

Random Variables 

 and Their Distribution 



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや1  ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

امتغرات العش?ائEة <ت?زDع=ا ال?حدة الرابعة ) 
( リΑケゅヨゎ√-≒ - ぺ ) るΒもやヲゼバャや れやゲΒピわヨャや) るヤダヘレヨャや ( るバトボわヨャや ┺  岫層岻 櫂恊愿歸層想  洙抓桿晤

  ラΑゎケョ るヤをゅョゎョ キヱボル るバヅホ ¬ゅボャま るよケィゎ ヶプ∩ラΑゎΑャゅゎゎョ  ヶもやヱセバャや ケΑピゎョャや ラミΑャS    ラハ ケよバΑ  "  れゅよゅゎミャや キキハ . " 

 ゅョ キィヱぺ  ¬ゅップ ) ぺ  : ヶヤΑフ るルΑバャや   .  

                  ヶもやヱセバャや ケΑピゎョャや ンキョ  ) ゆS   . 

                  ヶもやヱセバャや ケΑピゎョャや ネヱル ) ⇒ィS  . 
.............................................................. ................ 
.............................................................. ................ 
.............................................................. ................ 

.............................................................. ..................................................... ................................................. 

............................................................................................................................. ....................................... 

.................................................................................................................... ................................................ ┺  岫層岻 欹抓惆 殫怱  櫂涓恊戡 層想  洙抓桿晤
  れやケョ ゐΚを るヤをゅョゎョ キヱボル るバヅホ ¬ゅボャま るよケィゎ ヶプ ∩るΑャゅゎゎョ   ヶもやヱセバャや ケΑピゎョャや ラミΑャS ラハ ケよバΑ  "  ケヱタャや キキハ"    

 ゅョ キィヱぺ  ¬ゅップ ) ぺ  : ヶヤΑフ るルΑバャや   . 

                  ヶもやヱセバャや ケΑピゎョャや ンキョ  ) ゆS   . 

                  ヶもやヱセバャや ケΑピゎョャや ネヱル ) ⇒ィS  . 
 ............................................................................ 
 ............................................................................ 
 ............................................................................ 

 ......................... ................................................... 
 ............................................................................ 
 ............................................................................ 

............................................................................................................................. ....................................... 

........................................................................................................................................... ......................... 

 ケタゅルハ フ るルΑバャや ¬ゅップ ピゎョャや ンキョ ケタゅルハΑ ヶもやヱセバャや ケS 
  

  

  

  

¬ゅップ ケタゅルハ  フ るルΑバャや ピゎョャや ンキョ ケタゅルハΑ ヶもやヱセバャや ケS 
  

  

  

  

  

  

  

  



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや2  ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫匝岻 櫂恊愿歸層捜  洙抓桿晤
  ラΑゎケョ るヤをゅョゎョ キヱボル るバヅホ ¬ゅボャま るよケィゎ ヶプ∩ラΑゎΑャゅゎゎョ 

  ュΑボャや るハヱョィョ キィヱぺ るΑャゅゎャや るΑもやヱセバャや れやケΑピゎョヤャ  :    . Ι ュぺ るバヅボゎョ れルゅミ やクま ゅョΑプ キキェヱ 

  ヶもやヱセバャや ケΑピゎョャや ) ぺS    ラハ ケよバΑ " キキハケヱタャや  "   . 

  ヶもやヱセバャや ケΑピゎョャや  ) ゆW   ノよケョ メをョΑ ヵクャや  " ケヱタャや キキハ  "  . 

  ヶもやヱセバャや ケΑピゎョャや ) ⇒ィU  メをョΑ  "   キキハ ヮルョ ゅェヱケヅョ ケヱタャや キキハ  れゅよゅゎミャや " . 
............................................................................................................................. ....................................... 

 ............................................................................ ... 

........................................................................... ... . 

 ............................................................................... 
 ............................................................................... 
 ............................................................................... 
 ............................................................................... 

 ............................................................................................................................................. ....................... 

 ............................................................................... 
 ............................................................................... 
 ............................................................................... 

 ................ ............................................................... 
 ............................................................................... 
 ............................................................................... 

............................................................................................................................................................. ....... 

 ................................................................................. 
 ................................................................................. 
 ................................................................................. 
 ................................................................................. 
 ................................................................................. 

.......... ....................................................................... 

¬ゅップ ケタゅルハ  フ るルΑバャや ピゎョャや ンキョ ケタゅルハΑ ヶもやヱセバャや ケS 

  

  

  

  

¬ゅップ ケタゅルハ  フ るルΑバャや ピゎョャや ンキョ ケタゅルハΑ ヶもやヱセバャや ケW 

  

  

  

  

¬ゅップ ケタゅルハ  フ るルΑバャや ピゎョャや ンキョ ケタゅルハΑ ヶもやヱセバャや ケU 

  

  

  

  



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや3  ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫匝岻 欹抓惆 殫怱  櫂涓恊戡 層掃  洙抓桿晤
 ∩ラΑゎΑャゅゎゎョ ラΑゎケョ るヤをゅョゎョ キヱボル るバヅホ ¬ゅボャま るよケィゎ ヶプ 

  るΑャゅゎャや るΑもやヱセバャや れやケΑピゎョヤャ ュΑボャや るハヱョィョ キィヱぺ  :    . Ι ュぺ るバヅボゎョ れルゅミ やクま ゅョΑプ キキェヱ 

  ヶもやヱセバャや ケΑピゎョャや ) ぺS    ラハ ケよバΑ " キキハ れゅよゅゎミャや  " . 

  ヶもやヱセバャや ケΑピゎョャや  ) ゆW  メをョΑ ヵクャや  "  ゆバミョ   キキハ れゅよゅゎミャや   " . 

  ヶもやヱセバャや ケΑピゎョャや ) ⇒ィU  メをョΑ  "   キキハ れゅよゅゎミャや   ヮルョ ゅェヱケヅョ≪    " . 
............................................................................................................................. ....................................... 

.......................................................................... .... ... 

................................................................................ . 

 ................................................................................. 
 ................................................................................. 
 ................................................................................. 
 ................................................................................. 

....................................................................................................................................... ............................. 

 ............................................................................... 
 ............................................................................... 
 ............................................................................... 

 ................ ............................................................... 
 ............................................................................... 
 ............................................................................... 

............................................................................................................................................................. ....... 

 ................................................................................. 
 ................................................................................. 
 ................................................................................. 
 ................................................................................. 
 ................................................................................. 
 ................................................................................. 

 フ るルΑバャや ¬ゅップ ケタゅルハ ピゎョャや ンキョ ケタゅルハΑ ヶもやヱセバャや ケS 

  

  

  

  

 フ るルΑバャや ¬ゅップ ケタゅルハ ピゎョャや ンキョ ケタゅルハΑ ヶもやヱセバャや ケW 

  

  

  

  

 フ るルΑバャや ¬ゅップ ケタゅルハ ピゎョャや ンキョ ケタゅルハΑ ヶもやヱセバャや ケU 

  

  

  

  



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや4  ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺ يع ااحتماليدالة التوز  岫惣岻 櫂恊愿歸層挿  洙抓桿晤
  るヤをゅョゎョ キヱボル るバヅホ ¬ゅボャま キルハ  りケョりキェやヱ  ∩ やクま ラゅミ  ヶもやヱセバャや ケΑピゎョャやS  ラハ ケよバΑ  " ャや キキハケヱタ   " . 

  : キィヱぺ . フ  るルΑバャや ¬ゅップ ) ぺ 

          ヶもやヱセバャや ケΑピゎョャや ンキョ  ) ゆS  . 

          ケタルハ メミ ネヱホヱ メゅョゎェや ) ⇒ィ  ヶもやヱセバャや ケΑピゎョャや ンキョS ∩  (キサケ  ( メ = )S   =サケ  ) . 

            ヶもやヱセバャや ケΑピゎョヤャ ヶャゅョゎェΙや ノΑコヱゎャや るャやキ ) キS  . 
............................................................................................................................. ......................... .............. 

............................................................................................................................. ....................................... 

............................................................................ ........................................................................................ 

............................................................................................................................. ....................................... 

 .............................................................................. 
 .............................................................................. 
 .............................................................................. 
 ..............................................................................   

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ................ ................................................................................ 
............................................................................................... . 

............................................................................................. ... 

¬ゅップ ケタゅルハ  フ るルΑバャや ピゎョャや ンキョ ケタゅルハΑ ヶもやヱセバャや ケS 
  

  

サ   

 ) サ ( キ   



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや5  ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫惣岻 欹抓惆 殫怱  櫂涓恊戡 層挿  洙抓桿晤
  ヶもやヱセバャや ケΑピゎョャや ラぺ チケヘよヱ ラΑゎΑャゅゎゎョ ラΑゎケョ るヤをゅョゎョ キヱボル るバヅホ ¬ゅボャま キルハS    ラハ ケよバΑ"   れゅよゅゎミャや キキハ    " . 

 ノΑコヱゎャや るャやキ  : キィヱぺヶャゅョゎェΙや  キ  ヶもやヱセバャや ケΑピゎョヤャS  . 
............................................................................................................................. ....................................... 

.......................................................... .......................................................................................................... 

..................................................................................................................................................... ............... 

 ....................................................................... 

 ....................................................................... 
 ....................................................................... 
 ....................................................................... 
 ....................................................................... 
 ....................................................................... 

........................................ ............................... 
............................................................................................................................. ....................................... 

........................................................... ......................................................................................................... 

............................................................................................................................. ......................... .............. 

............................................................................................................................. ....................................... 

............................................................................ ........................................................................................ 

............................................................................................................................. ....................................... 

............................................................................................................................... ..................................... 

............................................................................................. ....................................................................... 

............................................................................................................................. ....................................... 

................... ............................................................................................................................. .................... 

.......................................................................... 

.......................................................................... 

.......................................................................... 
............................................................................................................................. ....................................... 

 ............................................................................................................................................. ....................... 

¬ゅップ ケタゅルハ  フ るルΑバャや ピゎョャや ンキョ ケタゅルハΑ ヶもやヱセバャや ケS 

  

  

  

  

サ    

 ) サ ( キ    



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや6  ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫想岻 櫂恊愿歸層掻  洙抓桿晤
 るΑャゅゎゎョ れやケョ ゐΚを るヤをゅョゎョ キヱボル るバヅホ ¬ゅボャま キルハ  ∩   ヶもやヱセバャや ケΑピゎョャや ラぺ チケヘよヱS   ラハ ケよバΑ"   キキハケヱタャや  " .   

 . フ るルΑバャや ¬ゅップ ) ぺ  : キィヱぺ 

          ヶもやヱセバャや ケΑピゎョャや ンキョ  ) ゆS  . 

          ヶもやヱセバャや ケΑピゎョャや ンキョ ケタゅルハ ラョ ケタルハ メミ ネヱホヱ メゅョゎェや ) ⇒ィS   . 

            ヶもやヱセバャや ケΑピゎョヤャ キ ヶャゅョゎェΙや ノΑコヱゎャや るャやキ ) キS  . 
.................................................................................................................................... ................................ 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

 ........................................................................ 
 ........................................................................ 
 ........................................................................ 
 ........................................................................ 

..................................... ................................... 
 ........................................................................ 
 ........................................................................ 
 ........................................................................ 

. ....................................................................... 
 ........................................................................ 
 ........................................................................ 
 ........................................................................ 

.............................................................................................................. ...................................................... 

 ..................................................... 
 ..................................................... 
 ..................................................... 

............................................................................................................................. ....................................... 

るルΑバャや ¬ゅップ ケタゅルハ  フ  ピゎョャや ンキョ ケタゅルハΑ ヶもやヱセバャや ケS 
  

  

  

  

  

  

  

  

サ     

 ) サ ( キ     



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや7  ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫想岻 欹抓惆 殫怱  櫂涓恊戡 層操  洙抓桿晤
 るΑャゅゎゎョ れやケョ ゐΚを るヤをゅョゎョ キヱボル るバヅホ ¬ゅボャま キルハ  ∩   ヶもやヱセバャや ケΑピゎョャや ラぺ チケヘよヱS   

  ラハ ケよバΑ "  れゅよゅゎミャや キキハ  " .  ¬ゅップ ) ぺ  : キィヱぺ フ るルΑバャや  . 

          ヶもやヱセバャや ケΑピゎョャや ンキョ  ) ゆS  . 

          ヶもやヱセバャや ケΑピゎョャや ンキョ ケタゅルハ ラョ ケタルハ メミ ネヱホヱ メゅョゎェや ) ⇒ィS   . 

           ノΑコヱゎャや るャやキ ) キ キ ヶャゅョゎェΙや   ヶもやヱセバャや ケΑピゎョヤャS  . 
............................................................................................................................. ... .................................... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

 ........................................................................ 
 ........................................................................ 
 ........................................................................ 
 ........................................................................ 
 ........................................................................ 
 ........................................................................ 
 ........................................................................ 

..................................... ................................... 
 ........................................................................ 
 ........................................................................ 
 ........................................................................ 

. ....................................................................... 
............................................................................................................................. ....................................... 

 ..................................................... 
 ..................................................... 
 ..................................................... 

............................................................................................................................. ....................................... 

 フ るルΑバャや ¬ゅップ ケタゅルハ  ピゎョャや ンキョ ケタゅルハΑ ヶもやヱセバャや ケS 
  

  

  

  

  

  

  

  

サ     

 ) サ ( キ     

√ 



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや8  ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫捜岻 櫂恊愿歸匝宋  洙抓桿晤
   ヶもやヱセバャや ケΑピゎョヤャ キ ヶャゅョゎェΙや ノΑコヱゎャや るャやキ れルゅミ やクまS  :ヶワ 

 

 

  ポ   るョΑホ キィヱぺ 
............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

 ............................................................................................................................................................... ..... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... ┺  岫捜岻 欹抓惆 殫怱  櫂涓恊戡 匝宋  洙抓桿晤
   ヶもやヱセバャや ケΑピゎョヤャ キ ヶャゅョゎェΙや ノΑコヱゎャや るャやキ れルゅミ やクまS  :ヶワ 

 

 

  ポ   るョΑホ キィヱぺ 
............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

サ -≪ ≒ ≪ ≫ 

 ) サ ( キ ≡‰≫ ≡‰≒ ポ ≡‰≪ 

サ √ ≫ ≪ ≒ ≡ 

 ) サ ( キ ポ ≡‰≪ ≡‰≒ ≡‰≒∽ ≡‰≫∽ 



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや9  ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫掃岻 櫂恊愿歸匝層  洙抓桿晤
  ラゅミ やクまS  {   : ヱワ ロやキョ ノヅボゎョ ヶもやヱセハ ケΑピゎョ-≪   ,-≒  ,≡    ,≒  }  .   

 キ ラゅミヱ  (-≪    ( キ = )-≒  = )≡‰≫ ∩    ( キ≒   = )≡‰≪   . 

  キィヱぺ   :    ( キ≡  )∩   ノΑコヱゎャや るャやキ ゆゎミぺ ュを ケΑピゎョヤャ キ ヶャゅョゎェΙや  ヶもやヱセバャやS        . 
............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

 ..................................................... 
 ..................................................... 
 ..................................................... ┺  岫掃岻 欹抓惆 殫怱  櫂涓恊戡 匝層  洙抓桿晤

  ラゅミ やクまS  {   : ヱワ ロやキョ ノヅボゎョ ヶもやヱセハ ケΑピゎョ≡     ,≒   ,≪   ,≫  }    . 

 キ ラゅミヱ   (≡   = )≡‰≒ ∩   ( キ≒   = )≡‰∝ ∩   ( キ≪  = )≡‰≒∽  . 

   キィヱぺ :    ( キ≫   ).   ノΑコヱゎャや るャやキ ゆゎミぺ ュを ケΑピゎョヤャ キ ヶャゅョゎェΙや   ヶもやヱセバャやS    .      
.................................................................... ................................................................................................ 

............................................................................................................................................................... ..... 

............................................................................................................................. ....................................... 

..................................................................................... ............................................................................... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

 ..................................................... 
 ..................................................... 
 ..................................................... 

.............................................................................................. ...................................................................... 

サ     

 ) サ ( キ     

サ     

 ) サ ( キ     



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや10   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺ للمتغرات العشوائية امتقطعة ( والتباينالتوقع ) الوسط   岫掻岻 櫂恊愿歸匝惣  洙抓桿晤
 やクま  れルゅミ ノΑコヱゎャや るャやキ キ ヶャゅョゎェΙや ャ ケΑピゎョヤャや ヶもやヱセバャや ノヅボゎョS   ∩ : ヶワ   

  ノホヱゎャや キィヱぺ µ ャ ケΑピゎョヤャや ヶもやヱセバS  . 

 ....................................... 

 ....................................... 

 ....................................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... ┺  岫掻岻 欹抓惆 殫怱  櫂涓恊戡 匝惣  洙抓桿晤
  れルゅミ やクま キ ヶャゅョゎェΙや ノΑコヱゎャや るャやキャ ケΑピゎョヤャや ヶもやヱセバャや ノヅボゎョS   ∩ : ヶワ   

  ノホヱゎャや キィヱぺµ ャ ケΑピゎョヤャや ヶもやヱセバS  . 

.......................................................................... ... 

....................................... ...................................... 

....................................... ...................................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

 ............................................................................................................................................................... ..... 

サ ≒ ≪ ≫ √ ∽ 

 ) サ ( キ ˼
̀
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˼˾
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˼˾

 
˺
˼˾

 

サ ≡ ≒ ≪ 

 ) サ ( キ ˽
̂
 

˽
̂

 
˺
̂
 



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや11   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫層宋岻 櫂恊愿歸匝捜  洙抓桿晤
  ラΑよΑ ヶャゅゎャや メヱキィャや るャやキ ノΑコヱゎャや キ ヶャゅョゎェΙや  ノヅボゎョ ヶもやヱセハ ケΑピゎョャS   . 

 ノホヱゎャや  ) ぺ  : キィヱぺ ( µ  . )   

         ラΑゅよゎャや  ) ゆ  ( j≪  . ) 

          フやケェルΙや  ) ⇒ィ ヵケゅΑバョャや  ( ʍ  . ) 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

 ............................................................................................................................................................... ..... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

................................................... ................................................................................................................. 

............................................................................................................................. ................. ...................... 

............................................................................................................................. ....................................... 

.................................................................... ................................................................................................ 

............................................................................................................................................................... ..... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

 ............................................................................................................................................................... ..... 

サ ≒ ≪ ≫ √ 

 ) サ ( キ ≡‰≒ ≡‰∝ ≡‰≪ ≡‰≒ 



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや12   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫層宋岻 欹抓惆 殫怱  櫂涓恊戡 匝掃  洙抓桿晤
  ノΑコヱゎャや るャやキ ラΑよΑ ヶャゅゎャや メヱキィャや ヶャゅョゎェΙや  ノヅボゎョ ヶもやヱセハ ケΑピゎョャ キS   . 

 キィヱぺ ノホヱゎャや  ) ぺ  : ( µ  . )   

         ラΑゅよゎャや  ) ゆ  ( j≪  . ) 

          ヵケゅΑバョャや フやケェルΙや  ) ⇒ィ  ( ʍ  . ) 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

 ............................................................................................................................................................... ..... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

................................................... ................................................................................................................. 

............................................................................................................................. ................. ...................... 

............................................................................................................................. ....................................... 

.................................................................... ................................................................................................ 

............................................................................................................................................................... ..... 

............................................................................................................................. ....................................... 

..................................................................................... ............................................................................... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

サ ≪ ≫ √ ∽ 

 ) サ ( キ ≡‰≒ ≡‰≫ ≡‰∽ ≡‰≒ 



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや13   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫層層岻 櫂恊愿歸匝掃  洙抓桿晤
  キ ヶャゅョゎェΙや ノΑコヱゎャや るャやキ ラΑよΑ ヶャゅゎャや メヱキィャやャ ケΑピゎョヤャや ヶもやヱセバャや ノヅボゎョS   . 

  ノホヱゎャや  ) ぺ : キィヱぺ( µ  . )   

       ラΑゅよゎャや  ) ゆ  ( j≪  . ) 

       ヵケゅΑバョャや フやケェルΙや  ) ⇒ィ  ( ʍ   . ) 

............................................................................................................................. ....................................... 

..................................................................................................................................................... ............... 

................................................................................................................... ................................................. 

............................................................................................................................. ....................................... 

......................................... ........................................................................................................................... 

.................................................................................................................................... ................................ 

............................................................................................................................. ....................................... 

.......................................................... .......................................................................................................... 

..................................................................................................................................................... ............... 

............................................................................................................................. ....................................... 

........................................................................... ......................................................................................... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

 ............................................................................................................................................................... ..... 

サ ≒ ≪ ≫ √ ∽ 

 ) サ ( キ ≡丼√≫ ≡‰≪∬ ≡‰≒∵ ≡‰≡∬ ≡‰≡≪ 



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや14   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫層層岻 欹抓惆 殫怱  櫂涓恊戡 匝挿  洙抓桿晤
  ノΑコヱゎャや るャやキ ラΑよΑ ヶャゅゎャや メヱキィャや ヶャゅョゎェΙやャ ケΑピゎョヤャや ヶもやヱセバャや ノヅボゎョS    . 

 キィヱぺ  ノホヱゎャや  ) ぺ :( µ  . )   

       ラΑゅよゎャや  ) ゆ  ( j≪  . ) 

       ヵケゅΑバョャや フやケェルΙや  ) ⇒ィ  ( ʍ   . ) 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

 ............................................................................................................................................................... ..... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

................................................... ................................................................................................................. 

............................................................................................................................. ................. ...................... 

............................................................................................................................. ....................................... 

.................................................................... ................................................................................................ 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

 ............................................................................................................................................................... ..... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

サ ≒ ≪ ≫ √ ∽ 

 ) サ ( キ ≡‰≪ ≡‰≒ ≡‰≫ ≡‰≒ ≡‰≫ 



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや15   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺ لة التوزيع الراكمي متغر عشوائي متقطعدا  岫層匝岻 櫂恊愿歸匝掻  洙抓桿晤
  ノΑコヱゎャや るャやキ ラΑよΑ ヶャゅゎャや メヱキィャや キ ヶャゅョゎェΙや ャ ケΑピゎョヤャや ヶもやヱセバャや ノヅボゎョS   . 

 

 

 

 キィヱぺ :   ( れ≪ ∩ )    ( れ≫     )∩    ( れ√    )∩    ( れ√‰∽      )∩     ( れ∽    ) ∩    ( れ∵  )  .   

   れ ゐΑェ Αピゎョヤャ ヶョミやケゎャや ノΑコヱゎャや るャやキ ヶもやヱセバャや ケS  . 
............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

 ............................................................................................................................................................... ..... 
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................................................... ................................................................................................................. 

............................................................................................................................. ................. ...................... 

............................................................................................................................. ....................................... 

サ ≫ √ ∽ 

 ) サ ( キ ≡‰∽ ≡‰≫ ≡‰≪ 



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや16   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫層匝岻 欹抓惆 殫怱  櫂涓恊戡 匝操  洙抓桿晤
  ノΑコヱゎャや るャやキ ラΑよΑ ヶャゅゎャや メヱキィャやゅョゎェΙや キ ヶャ ャ ケΑピゎョヤャや ヶもやヱセバャや ノヅボゎョS   . 

 

 

 

 キィヱぺ :   ( れ≒   ( れ  ∩ )≫丼∽    ) ∩    ( れ√    )∩   ( れ∽   . ) 

   ヶもやヱセバャや ケΑピゎョヤャ ヶョミやケゎャや ノΑコヱゎャや るャやキ れ ゐΑェS  . 
............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

 ............................................................................................................................................................... ..... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

................................................... ................................................................................................................. 

............................................................................................................................. ................. ...................... 

............................................................................................................................. ....................................... 

.................................................................... ................................................................................................ 

............................................................................................................................................................... ..... 

............................................................................................................................. ....................................... 

..................................................................................... ............................................................................... 

............................................................................................................................. ....................................... 

 ........................................................................................................................................ ............................ 

 ...................................................................................................... .............................................................. 

............................................................................................................................. ....................................... 

サ ≒ ≪ ≫ √ ∽ 

 ) サ ( キ ≡‰√≫ ≡‰≪∬ ≡‰≒∵ ≡‰≡∬ ≡‰≡≪ 



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや17   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺ Sبعض خواص دالة التوزيع الراكمي للمتغر العشوائي امتقطع   岫層惣岻 櫂恊愿歸匝操  洙抓桿晤
  ヶョミやケゎャや ノΑコヱゎャや るャやキ ラΑよΑ ヶャゅゎャや メヱキィャやケΑピゎョヤャ れ  ノヅボゎョャや ヶもやヱセバャやS   . 

 

 キィヱぺ : 

          ( メ     ) ぺ≒<    サت ≫  ) .        ( メ    )ゆ≪  ت サت  ∽   ) .      メ    ) ⇒ィ(  サ     >≪  . ) 
............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

 ............................................................................................................................................................... ..... 

............................................................................................................................. ....................................... ┺  岫層惣岻 欹抓惆 殫怱  櫂涓恊戡 惣宋  洙抓桿晤
  ヶョミやケゎャや ノΑコヱゎャや るャやキ ラΑよΑ ヶャゅゎャや メヱキィャやケΑピゎョヤャ れ  ノヅボゎョャや ヶもやヱセバャやS   . 

 

 キィヱぺ  : 

            ( メ     ) ぺ√ <  サ<  ∽  )   .           メ    )ゆ( サ    > ≫   ) .   

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

サ ≒ ≪ ≫ ∽ 
 ) サ ( れ ≡‰≒∽ ≡‰≪ ≡‰∝ ≒ 

サ ≒ ≪ ≫ √ 
 ) サ ( れ ≡‰≪∽ ≡‰√ ≡‰∝∽ ≒ 



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや18   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺ Sبيان دالة التوزيع ااحتمالي ودالة التوزيع الراكمي للمتغر العشوائي امتقطع   岫層想岻 櫂恊愿歸惣層  洙抓桿晤
   ヶもやヱセバャや ケΑピゎョヤャ ヶャゅョゎェΙや ノΑコヱゎャや るャやキ ヶワ キ ラミゎャS  .  : ヶャゅゎャや メヱキィャや ヶプ ゅョミ 

 

 
 

  ヶもやヱセバャや ケΑピゎョヤャ ヶャゅョゎェΙや ノΑコヱゎャや るャやキ ラゅΑよ ュシケやS  . 
..................................................................................... . 
................................................................................ ...... 

................................................................................. ..... 
.................................................................................. .... 

..................................................................... ................. ┺  岫層想岻 欹抓惆 殫怱  櫂涓恊戡 惣層  洙抓桿晤
   

 キ ラミゎャ   ヶもやヱセバャや ケΑピゎョヤャ ヶャゅョゎェΙや ノΑコヱゎャや るャやキ ヶワS  .  : ヶャゅゎャや メヱキィャや ヶプ ゅョミ 

 

 
 

  ヶもやヱセバャや ケΑピゎョヤャ ヶャゅョゎェΙや ノΑコヱゎャや るャやキ ラゅΑよ ュシケやS  . 
 ............................................................... ........................ 

................................................. ....... ............................... 
 ................................................. ...................................... 

................................... ....... ............................................. 
................................... .................................................... 

............................ ........................................................... 
..................... .................................................................. 

.............. ......................................................................... 

サ ≒ ≪ ≫ √ 

 ) サ ( キ ≡‰≪ ≡‰≒ ≡‰√ ≡‰≫ 

        

        

        

        

        

        

サ ≒ ≪ ≫ √ ∽ 

 ) サ ( キ ≡‰∽ ≡‰≒ ≡‰≪ ≡‰≒∽ ≡‰≡∽ 

        

        

        

        

        

        

        



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや19   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺ توزيع ذات احدين  岫層掃岻 櫂恊愿歸惣想 晤 洙抓桿
   るヤをゅョゎョ キヱボル るバヅホ ¬ゅボャま るよケィゎ ヶプ∫  れやケョ.るΑャゅゎゎョ  ケヱヰド メゅョゎェや ゆシェや りケヱタ  ∽   れやケョ . 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

 ............................................................................................................................................................... ..... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

................................................... ................................................................................................................. ┺  岫層掃岻 欹抓惆 殫怱  櫂涓恊戡 惣想  洙抓桿晤
   るヤをゅョゎョ キヱボル るバヅホ ¬ゅボャま るよケィゎ ヶプ≒≡  れやケョ.るΑャゅゎゎョ   るよゅゎミ ケヱヰド メゅョゎェや ゆシェや√   れやケョ . 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや20   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺ التوقع والتباين لتوزيع ذات احدين  岫層掻岻 櫂恊愿歸惣掃  洙抓桿晤
  れやケゅΑシ ノルタョ アゎルΑ  ≪≡≡    りケゅΑシ ゅΑョヱΑ ∩  ァゅゎルま るよシル れルゅミ やクま  るよΑバョャや れやケゅΑシャや≡‰≡≒  .   

   ラΑゅよゎャやヱ ノホヱゎャや キィヱほプフやケェルΙやヱ  キェやヱ ュヱΑ ヶプ るよΑバョャや れやケゅΑシャや キキバャ ヵケゅΑバョャや . 
.................................................................................................................................... ................................ 

............................................................................................................................. ....................................... 

.......................................................... .......................................................................................................... 

..................................................................................................................................................... ............... 

............................................................................................................................. ....................................... 

........................................................................... ......................................................................................... 

............................................................................................................................. ....................................... 

.............................................................................................................................. ...................................... 

 ............................................................................................ ........................................................................ 

............................................................................................................................. ....................................... ┺  岫層掻岻 欹抓惆 殫怱  櫂涓恊戡 惣掃  洙抓桿晤
  れやケゅΑシ ノルタョ アゎルΑ  ≫∽≡   ゅΑョヱΑ りケゅΑシ  ァゅゎルま るよシル れルゅミ やクま ∩  るよΑバョャや れやケゅΑシャや≡‰≡≪  .   

  キェやヱ ュヱΑ ヶプ るよΑバョャや れやケゅΑシャや キキバャ ヵケゅΑバョャや フやケェルΙやヱ ラΑゅよゎャやヱ ノホヱゎャや キィヱほプ . 
......................................................................................................................................................... ........... 

............................................................................................................................. ....................................... 

............................................................................... ..................................................................................... 

............................................................................................................................. ....................................... 

.................................................................................................................................. .................................. 

................................................................................................ .................................................................... 

............................................................................................................................. ....................................... 

................................................................................................................................................... ................. 

................................................................................................................. ................................................... 

............................................................................................................................. ....................................... 



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや21   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫層操岻 櫂恊愿歸惣挿  洙抓桿晤
   るヤをゅョゎョ キヱボル るバヅホ ¬ゅボャま るよケィゎ ヶプ∽  れやケョ   .    

 ヶもやヱセバャや ケΑピゎョャや ラゅミ やクま ヵケゅΑバョャや フやケェルΙやヱ ラΑゅよゎャやヱ ノホヱゎャや キィヱぺS  ケヱヰド ヱワ " りケヱタ   . "    
 ............................................................................................................................ ........................................ 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... ┺  岫層操岻 欹抓惆 殫怱  櫂涓恊戡 惣挿  洙抓桿晤
   るヤをゅョゎョ キヱボル るバヅホ ¬ゅボャま るよケィゎ ヶプ∫  れやケョ .    

Αバョャや フやケェルΗやヱ ラΑゅよゎャやヱ ノホヱゎャや キィヱぺ ヶもやヱセバャや ケΑピゎョャや ラゅミ やクま ヵケゅS  ケヱヰド ヱワ "りケヱタ   . "    
............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

 ............................................................................................................................................................... ..... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

................................................... ................................................................................................................. 

............................................................................................................................. ................. ...................... 



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや22   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫匝宋岻 櫂恊愿歸惣挿  洙抓桿晤
  ラΑよゎ れやケゅΑシャや ノルゅタョ キェぺ ヶプ  ラぺ≒ ≡/≡ ケΑシヤャ るェャゅタ ケΑビ れやケゅΑシャや ラョ  .   やクま  ゅルよェシ∫  れやケゅΑシ   . 

 ケΑシヤャ るェャゅタャや れやケゅΑシヤャ ラΑゅよゎャやヱ ノホヱゎャや キィヱぺ .   
............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... ┺  岫匝宋岻 欹抓惆 殫怱  涓恊戡 櫂  惣挿  洙抓桿晤
 ∵≡  ≡/≡ ンケカぺ りケョ ヮルヱキタボΑシヱ ュヰよィハぺ キホ ュゅバヅャや ラほよ やヱキゅプぺ ゅョ ュバヅョ ラもゅよコ ラョ  ∩   ラΑよ ラョ≒≡≡  ラヱよコ  .   

    ヵケゅΑバョャや フやケェルΗやヱ ラΑゅよゎャやヱ ノホヱゎャや キィヱぺ.   
............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

 ............................................................................................................................................................... ..... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

................................................... ................................................................................................................. 

............................................................................................................................. ................. ...................... 
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 りギェヲャや るジョゅガャや 
 れゅルΑゅよゎョャやるィョケよャやヱ  るΑヅカャや 

Inequalities and 
 Linear Programming 



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや23   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

 امتبا9Dات <الرجة اخطEة ال?حدة اخامسة  
( リΑケゅヨゎ∽-≒ )れゅレΑゅらわヨャや ┺  岫層岻 櫂恊愿歸掃想  洙抓桿晤

   るΑボΑボェャや キやキハΕや ヅカ ヴヤハ メェャや るハヱョィョ メをョヱ るΑャゅゎャや るルΑゅよゎョャや メェ るハヱョィョ キィヱぺ . 

*         ≪   サ-≫ ت  ∽ 
............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

   ∵ サ ت   ≪  -  ∼          *
 ........................................................................................................................................ ............................ 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

*      -≪  <  ∵  サ- ∽ ت  ≫   
............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

 ............................................................................................................................................................... ..... 



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや24   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫層岻 欹抓惆 殫怱  櫂涓恊戡 掃捜  洙抓桿晤
  . るΑボΑボェャや キやキハΕや ヅカ ヴヤハ メェャや るハヱョィョ メをョヱ るΑャゅゎャや るルΑゅよゎョャや メェ るハヱョィョ キィヱぺ 

 √  サ ة  ≫+   ∵*       
............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

       *-  √   <≪  サ  +≒  ت∽   
............................................................................................................................. ....................................... 

................................................................................ .................................................................................... 

............................................................................................................................. ....................................... 

 ................................................................................................................................... ................................. 

 ................................................................................................. ................................................................... 

............................................................................................................................. ....................................... 

.................................................................................................................................................... ................ 

 .................................................................................................................. .................................................. 

       *≪ -  サ ت  ∫   

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

 ............................................................................................................................................................... ..... 



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや25   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

( リΑケゅヨゎ∽-≒ - ぺ ) リΑゲΒピわョ ヶプ ヴャヱΕや るィケギャや リョ るレΑゅらわヨャ モエャや るボトレョ
 πゅΒルゅΒよ ┺  岫匝岻 櫂恊愿歸掃掃  洙抓桿晤

  ラョ ゅΑぺ ラΑよ  るΑャゅゎャや ヅゅボルャや :    ( ぺ≒  ,≒  ( ゆ ∩ )-≒   ,≒  ) ∩  ( ⇒ィ≒ ,-≒    ).     : るルΑゅよゎョャや ペボェゎ≪  サ– ≫  ソ ت  ≒   . 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

............................................................................................................................. ....................................... 

 ............................................................................................................................................................... ..... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

................................................... ................................................................................................................. 

............................................................................................................................. ................. ...................... 

............................................................................................................................. ....................................... ┺  岫匝岻 欹抓惆 殫怱  櫂涓恊戡 掃掃  洙抓桿晤
   るΑャゅゎャや ヅゅボルャや ラョ ゅΑぺ ラΑよ :  ( ぺ≒   ,-≒    ( ゆ ∩)≪    ,≡ )  ∩ ( ⇒ィ-≒  ,≒ ) .   : るルΑゅよゎョャや ペボェゎ∽  サ– ≪  ソ > ∵ . 

............................................................................................................................. .............................. ......... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや26   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

 ┺  岫惣岻 櫂恊愿歸掃挿  洙抓桿晤
ヶヤΑ ゅョョ るルΑゅよゎョ メミャ キヱキェャや ヅカ ュシケや    : 

    ) ぺ≪  + サ∽ ソ ت ∽ 
 .............................................................................................. 

 .............................................................................................. 

 .................................................................. ............................ 

 

 

 
 .............................................................................................. 

 .............................................................................................. 

 .............................................................................................. 

............................................................................................................................. ....................................... 

........................................................................................... ......................................................................... 

............................................................................................................................. ....................................... 

       ) ゆ≫ + サ≪ ソ>  ∝   
 .............................................................................................. 

 .............................................................................................. 

 .............................................................................................. 
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ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや27   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫惣岻 欹抓惆 殫怱  櫂涓恊戡 掃掻  洙抓桿晤
  :ヶヤΑ ゅョョ るルΑゅよゎョ メミャ キヱキェャや ヅカ ュシケや 

 ソ + サ   ) ぺ>  ∝     
 .............................................................................................. 

 .............................................................................................. 

 .................................................................. ............................ 
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 .............................................................................................. 

 .............................................................................................. 

 .................................................................. .................................................................................................. 

    ) ゆ∽   + サ≪  ソت  ≪≡   
 .............................................................................................. 

 .............................................................................................. 

 .................................................................. ............................ 
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 ソ    



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや28   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

  ┺  岫想岻 櫂恊愿歸掃操  洙抓桿晤
  :ヶヤΑ ゅョョ るルΑゅよゎョ メミャ キヱキェャや ヅカ ュシケや 

 ぺ サ   ) >≫   
 .................... ............................................................................................. 

 .................... ............................................................................................. 

 .................... ............................................................................................. 

 ................................................ ................................................................. 

 ゆ  ソ  ) ت -≪ 
 ................................................................................................................. 

 ................................................................................................................. 

 ................................................................................................................. 

............................ ..................................................................................... 

 ................................................................................................................. 

 ........................................................ ......................................................... 

 ┺  岫想岻 欹抓惆 殫怱  櫂涓恊戡 掃操  洙抓桿晤
  :ヶヤΑ ゅョョ るルΑゅよゎョ メミャ キヱキェャや ヅカ ュシケや 

ぺ    ) ソ   >≫   
 ................................................................................................................. 

 ................................................................................................................. 

............................ ..................................................................................... 

  ) キサ  ت -√ 
 ..................................................................................... 

 ..................................................................................... 

 ..................................................................................... 

 ..................................................................................... 

.................................................................................... . 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

        

        

        

        

        



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや29   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫捜岻 櫂恊愿歸挿宋  洙抓桿晤
  ⇔ ゅΑルゅΑよ メをョ   るルΑゅよゎョヤャ メェャや るボヅルョ:  ≫ ソ + サت  ∝    

.............................................................................................. ..... 

.............................................................................................. ..... 

 .............................................................................................. ..... 
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.............................................................................................. ..... 
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 ........................................................ ............................................................................................................ ┺  岫捜岻 欹抓惆 殫怱  櫂涓恊戡 挿宋  洙抓桿晤
  メをョ ⇔ ゅΑルゅΑよ   るルΑゅよゎョヤャ メェャや るボヅルョ:  √ ソ + サ ت ∫    

 .................................................................................. 

 .................................................................................. 

 .................................................................................. 
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ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや30   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫掃岻 櫂恊愿歸挿層  洙抓桿晤
  ⇔ ゅΑルゅΑよ メをョ   るルΑゅよゎョヤャ メェャや るボヅルョ:  -≫  ソ + サ<  ∝    

 ................................................................................................... 

 ................................................................................................... 

 ........................................................ ........................................... 
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 ........................................................ ........................................... 

............................................................................................................................. ....................................... ┺  岫掃岻 欹抓惆 殫怱  櫂涓恊戡 挿層  洙抓桿晤
  ⇔ ゅΑルゅΑよ メをョ   るルΑゅよゎョヤャ メェャや るボヅルョ:  -≪  ソ + サ>  √    

 .................................................................................. 

 .................................................................................. 

 .................................................................................. 

 

 

 
 .................................................................................. 

 .................................................................................. 

 .................................................................................. 

....... ........................................................................... 

 .................................................................................. 

 ................................................................................................. ................................................................... 

............................................................................................................................. ....................................... 

       

       

       

       

       

       

       

       

サ    

 ソ    

         

         

         

         

         

         

         

         

         

サ    

 ソ    



ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや31   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫挿岻 櫂恊愿歸挿層  洙抓桿晤
  ⇔ ゅΑルゅΑよ メをョ   るルΑゅよゎョヤャ メェャや るボヅルョ:  ≪   サ-  ≫  ソ>  ≡       

......................................................................................... .......... 

......................................................................................... .......... 

......................................................................................... .......... 
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 ........................................................ ........................................... 

 ................................................................................................... 

............................................................................................................................. ....................................... ┺  岫挿岻 欹抓惆 殫怱  櫂涓恊戡 挿匝  洙抓桿晤
  ⇔ ゅΑルゅΑよ メをョ   るルΑゅよゎョヤャ メェャや るボヅルョ:  サ- ∽  ソ ت  ≡    

 .................................................................................. 

 .................................................................................. 

 .................................................................................. 
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ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや32   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺ بيانياً متغرينمنطقة احل امشرك متباينتن أو أكثر من الدرجة اأوى ي   岫掻岻 櫂恊愿歸挿匝  洙抓桿晤
  ⇔ ゅΑルゅΑよ メをョ  :ラΑゎルΑゅよゎョヤャ ポケゎセョャや メェャや るボヅルョ 

 サ+  ソة  ∝   

∽ + サ≪ ソت  ≒≡   
.......................................................................... 

      * サ+  ソة  ∝    
.......................................................................... 
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     *∽  + サ≪ ソ ت  ≒≡   
 ........................................................................................ ............................................................................ 
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ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや33   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫掻岻 欹抓惆 殫怱  櫂涓恊戡 挿惣  洙抓桿晤
  ⇔ ゅΑルゅΑよ メをョ ラΑゎルΑゅよゎョヤャ ポケゎセョャや メェャや るボヅルョ   : 

 サ–  ≪ ソ>  ≪   

≪ + サ≫ ソت  ∝ 
.......................................................................... 

      * サ– ≪ ソ>  ≪ 
.......................................................................... 
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     *≪  + サ≫ ソ ت  ∝ 
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ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや34   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫操岻 櫂恊愿歸挿想  洙抓桿晤
  ⇔ ゅΑルゅΑよ メをョ ラΑゎルΑゅよゎョヤャ ポケゎセョャや メェャや るボヅルョ   : 

≪  サ-  ソة -≫   

≪ ソ >- + サ  ≒   
.......................................................................... 

       *≪  サ-  ソة -≫      
.......................................................................... 
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     *≪ ソ >- + サ  ≒   
............................................................................................................................. ....................................... 
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ュヱΑャや  オ⇒Αケゅ⇒ゎ⇒⇒ャや るタェャや 
 ......................................          \             \  ≪≡≪≪   ュ  .............................. 

 ネヱッヱョャや  ......................................................................................... 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

 るェヘタャや35   ラョ35                                                                                                                                                  العلو حامد  Zمود اأستاذ:إعداد     

┺  岫操岻 欹抓惆 殫怱  櫂涓恊戡 挿想  洙抓桿晤
  ⇔ ゅΑルゅΑよ メをョ ラΑゎルΑゅよゎョヤャ ポケゎセョャや メェャや るボヅルョ   : 

  + サ≪ ソ ت √   

 ソة -   サ-≒   
 ...................................................................... 

      *  + サ≪ ソ ت  √   
 ...................................................................... 
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............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 

 ............................................................................................................ ........................................................ 

    * ソ ة -   サ-≒   
............................................................................................................................. ....................................... 

................. ............................................................................................................................. ...................... 
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