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™_}B_k ~_¶_°B_t_}  
 
 

 

 bZX_{A ·_} uX_¢_{A: 

 ™_¶___{_UAX_{A LB_¶___{_}_l_{A• LB___vΩ_l_{A• x_i_f___}_{A ß___s ∫XB_I___}_{A h___l_I ™_l_OAZ___}

A• ´{•æA ·¶K_f_a_{A P_}B_fZ_I ß_s ©XZA•_{A®•_fB_M ™_¶_fB_M_{. 
 

 ™_aAZX_{ ™_}`Ω_{A ©X_}_{A :12™_kB_a . 
 

 B_¢_¶_{G n•_OZ_{A ß_p_I_f_¶ ß_K_{A b•ZX_{A: 

  1 -ß_gB_¶Z_{A x_i_f_}_{A . 

 2 –B_¢_¶_{_k LB_¶_{_}_l_{A• LB_k•_}_O_}_{A . 

 3 –™t{KU} LBk•}O} ßs LºXBl_}_{A |}_O• LºXBl_}{A |_R  
eB_U_{A m_OAZ_}_{A bZX_{A AY_¢_I ™_: 

 LB¶_gB_¶Z_{A JB_K_y3N / n +ßfi•_{A ®•_IZK_{A X_¢l}_{A Z  
 

 
 

bZX_{A ~_¶_}_e_K 
X_¶_¢_}_K. 

1 –LB_vΩ_l_{A . 
2 –LB_w_¶_I_i_K_{A• |A•X_{A . 
3 -™_¶_{_UAX_{A LB_¶_{B_}_l_{A  
4 –ß_KAY_{A S_¶_R_e_K_{A ·_¶ZB_}_K . 
5 -Y_{A S_¶_R_e_K_{A ™_I•_OC  ß_KA 
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 X_¶_¢_}_K: 
 

                        §Y_° ß_¶_MAX_RG ´__{G `__}Z_f B_f__fH_s J ™_i_w_f__{A J__¶_KZ_K n ƒ• J ™_i_w_f__{A ™_{__eB_s b L__fB_y AYG

 ™_i_w_f___{A ) n , b ( Q•`___{A ·C |•___w_f• ) n , b (  N___¶_R ®•_K___a_}_{A ß___s J ™_i_w_f___{A |_M___}_¶

        ß_MAX_R¬A n ƒ• |•æA ß__MAX_R¬A b ß_}__a_f ß_fB_M_{A  .   Q•`_{_{ ·G ) n , b ( ·_k u_{_K_U_¶ ~•_¢_t_}

 ,b ·_¶XX_l{_{ £¶_i_lf ®Y_{A J_¶_KZ_K_{_{ B_l_I_K u_{_K_U_¶ ~•_¢_t_}_{A AY_° ·C• n ƒ• b ·_} |_y ~•_¢_t_}

   Q•`{A B_¢{M_}_¶ ßK_{A ™_i_w_f{B_s n)n , b (A B_¢_{_M_}_¶ ßK{A ™_i_w_f{A ·_k ™}Bk ©Z•_e_I u{K_UK Q•`{

)b , n  ( 
 

u_¶Z_l_K: 

    J__KZ_}_{A Q•`__{A ·G)n , b (  AY_¢_I ·_¶Y•_UD_} n ,b ·_¶Z_e_f_k ·_} u_{ª_} ß_gB_¶Z ·_ÆB_y •__°

 J__¶_KZ_K_{A .            AY_¢_{ ™_¶_fB_M_{A ™_I_yZ_}_{A ß_}_a_f B_}_y ,J_KZ_}_{A Q•`_{_{ ´_{•æA ™_I_yZ_}_{A b ß_}__a_f

J_KZ_}_{A Q•`_{A . 

 * ·B_y AYG∂ ≠ ·H_s J )∂ J ,  (≠ )  ,J∂.(  

) *∂ J , ) = ( X , _R (⇔ ∂ =  J ƒ• _R =X. 

) *∂ J ,  (≠ )  X ,_R (⇔  ∂ ≠C _O  J •≠X . 
 

 |B_M_} : 

 )Ñ≥±, ( ) = n , b (⇔ b  =Ñ≥ n ƒ•  =1 

 ß_KZB_y_¶X_{A ≠AX_O_{A: 
_{ ß_KZB_y_¶X_{A ≠AX_O_{A ·_¶_K_k•_}_O_}: 

  ·B_K___k•}_O_}{A ·__yK{b , n  N_¶_R b= } 1 , 4 , 7 { , n = } 0 , 3 { .  m_¶___}_O B_f_{_…y___c AYG

                   ´_{•æA ™__k•_}_O_}_{A ´__{G B_¢_f__} |__y_{ ´__{•æA ™_I__yZ_}_{A ß__}_K_f_K ß__K_{A ™_I__KZ_}_{A QA•`æ_Ab 
 B_¢_f_} |_y_{ ™_¶_fB_M_{A ™_I_yZ_}_{A ß_}_K_f_K• ™_¶_fB_M_{A ™_k•_}_O_}_{A ´_{Gn™_k•_}_O_}_{A ´_{_k |_e_R_f  

 } ) 1 , 0 (  , )1 , 3(  , )4, 0(  , )4 , 3 (  , )7 , 0(  , )7 , 3 ( {. 
 

 u_¶Z_l_K : 

       ·_¶Kk•}O}_{ ß__KZB_y¶X_{A ≠AX__O_{Ab   , n      £__{ `__}Z_¶•  :b × n     ™_I_KZ_}_{A QA•`æA ™_k•_}_O_} •_° 

   ß__}_K_f_K ß__K_{A    ™_k•_}_O_}_{A ´_{G B_¢_f_} |__y_{  ´__{•æA ™_I__yZ_}_{A b ™_¶_fB_M_{A ™_I_yZ_}_{A ß_}_K_f_K• 

 ™_k•_}_O_}_{A ´_{G B_¢_f_} |_y_{n. 
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 ®C            b ×  n =}) ∂ J ,  / (∂ {∋∋ •ƒ J  bn   

 
 ß_KZB_y_¶X_{A ≠AX_O_{A |_¶_M_}_K: 

• ß___{•X_O_{A |_¶___M_}_K{A  : ß___KZB_y_¶X_{A ≠AX___O{A |_M___}_≈¶ b × n  •___° B___}_y ·___¶_{_UX_} ®Y |•X___O_I

 |_y_c_{A ß_s ·_…¶_I_}: 
7 4 1         n    b  

 )7 , 0(   )4 , 0(   )1 , 0(  0 

 )7 , 3(   )4 , 3(  )1 , 3 (  3 

 
• ß_fB_¶_I_{A |_¶__M_}_K_{A  : 

      AY_° ß_s ß_KZB_y_¶X_{A ≠AX_O_{A |_M_}_≈¶         •° B}_y ®•_K_a_}{A ·} i_w_f ™_k•_}_O_}I |_¶_M_}_K_{A ·_} n•_f_{A

 |_y_c_{A ßs ·_…¶_I_}. 

 J_KZ_}_{A Q•`_{A |_M_}_K ß_K_{A ™_i_w_f_{B_s ) n , b ( ®Y_{A ®X•_}_l_{A i_U_{A m_iB_w_K ™_i_w_f ß_° 

n ·_} x_{_i_f_¶ ®Y_{A ß_w_sæA i_U_{A• b ·_} x_{_i_f_¶. 
 
 
 
 
 
 
 •{A ß_}_¢_Ãa_{A |_¶_M_}_K_: 

               ·B_K__k•}_O_}_{A |_M__}≈K |_¶__M_}_K_{A ·__} n•_f__{A AY__° ß__sb   ƒ• n     •_° B}_y ·__¶_t_{ B_}_¢_¶__i_i_U_}_I 

        J_KZ_} Q•` |_y |_M_}_≈¶• ,|y_c_{A ß_s ·_…¶_I_} )    n , b (  ·})   b ×   n  (    ·_} x_{_i_f_¶ ~_¢_a_Ib 
 ´_{G |_e_¶•n  

 
 
 
 
 
 
 
 
 
 
 

_{A fA•_U ß_KZB_y_¶X_{A ≠AX_O : 
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• ·B_K_k•_}_O_}_{A L_fB_y AYG b ƒ• n ·H_s ·_¶_K_¶_{B_U Z_¶_o  : 

 b× n ≠ n × b ⇔b  ≠   nƒ• b × n  = n× b ⇔b =  n  
 •      Z__eB_f_k XX__k ·B__y AYG b            ™__k•_}_O_}_{A Z__eB_f_k XX_k• · •__° n      Z_eB_f_k XX_k ·H_s ƒ· •_° 

 ™_k•_}O}_{Ab× n · •_°  ×ƒ·  

• LB___k•_}_O_}_{_{  ß___KZB_y_¶X_{A ≠AX___O_{Af , n , b   ß___K_{A ™___k•_}_O_}{A •___° J___¶_KZ_K_{A AY___¢_I 

 `_}Z_{B_I B_¢_¶_{G `_}Z_f b× n ×f  ß_{_¶ B_}_y ™_sZ_l_}_{A •  : 

 b×  n ×f   = }  )∂ _O , J , / ( ∂ ∋ b J ƒ• ∋ n_O ƒ• ∋ f { 
 
 
 

1 -LB_vΩ_l_{A :  
 
1 – 1 ™_¶_ÆB_f_M_{A ™_vΩ_l_{A : 
1 – 1 – 1 |B_M_} : 

  ·BK__k•}O}{A ·___y_K_{b = } 2 , 3 , 4 , 5 { ƒ• f = } 6 , 7 , 8 , 9 , 11 {  |___y Y_UD_f___{ • 

 ™I___KZ_}_{A QA•`æ__A)n , b ( ·__}b× f B___¢_{_OC ·___} ·•___y_¶ ß___K_{A " n ~___…a_w_≈¶ b " ·C j___RΩ_f

 x_w_R_K ß_K_{A QA•`æA ™_¶_{B_K_{A ™_k•_}_O_}_{A Z_eB_f_k ß_° iZ_c_{A AY_°: 

}  ) 2 , 6 (  , )2 , 8 (  , )3 , 6 (  ,)3 , 9 ) ( 4 , 8 ( { 

       ©ZB_I__l_{A ·__k |•__w_f" :…    ~__a_w_≈¶ … "        ™_k•_}_O_}_{A ·_} ™_¶_ÆB_f_M ™_vΩ_k u…Z_l_K B_¢_fCb  •_R_f 

 ™_k•_}_O_}_{Af ß_}_a_f• b_I_{A ™_k•_}O_}  ƒ• ≠Xf|•_e•_{A ™_k•_}_O_} . 
 
1 - 2 :  u_¶Z_l_K : 

       ™¶__ÆB_f_M ™_vΩ_k ·•__y_K "   ™_sZ__l_} "     ·B_K_k•_}_O_} L__¶_i_kC AYGb   ƒ• f    ™_¶_eB_U •  )   ©ZB_I_k •C (

 ·_} ™_I_KZ_} QA•`C B_¢_w_w_R_K b×f  .|_M_} uZ_R_I B_} ™¶_ÆB_f_M ™vΩk ´{G ©XB_k `_}Z_¶   .  

•`_{A ·B_y AYG• JKZ}{A Q)n , b ( ™_vΩ_l{A x_wR¶ J_K_y_f  : bf    . 
 
1 – 3 - ™__vΩ_l_{A ·B_¶_I  : 

 QA•`æA ™k•}O} •_°)n ,b ( ™vΩl{A xwRK ßK{A `_}Z_{BI £{ `}Z_f•  :J.  

1 – 3 – 1 |B_M_} : 

     ·B_K__k•_}_O_}_{A ·__y_K{b = } 1   , 2  , 3 { , f = } - 2 , 0 , 3 , 4 {_vΩ_l_{A•  ™ ·} b 
 •R_ff ß_{_¶ B}y ™sZ_l_}_{A : 
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( ) ( )∀∋∀∋  b   •ƒn bf :   b n ⇔ b >n . 

 B_f_¶X_{ :1  3 , 1  4 , 2  3 , 2  4 , 3  4. 

 ™_vΩ_l_{A ·B_¶_I •_° : 

J = } ) 1 , 3 (  , )1 , 4 (  , )2 , 3(  ,  )2 , 4 (  , )3 , 4( { 

1 – 3 – 2 :  |B_M_}: 

l_{A ·_y_K_{ ™_vΩ_·_} ™_sZ_l_}_{A ℵ •_R_f ℑ  ß_{_¶ B_}_y  : 

∀∋ℵ∀∋ℑ  b  ,n  b ,  n ⇔ b  =2n . 

J  = } )  n , b / ( b =2 ƒ• n b•n ∋ℵ∋ℑ { 

 =       } )2 n , n ( / n∋ℵ { 
 
1 - 4 - ™_¶_ÆB_f_M_{A ™_vΩ_l_{A |_¶_M_}_K : 

  ·_y_K_{ ·_} ™_sZ_l_} ™_vΩ_k b = } 1 , 2 , 5 { 

 •Rff = }0 , 1 , 3 , 4 { B¢fB_¶_I• J  = })1, 1(,)1 , 3(,)2, 0(, )5 , 4 ( { 

 ß_{B_K_{A |_y_c_{A ß_s B_}_y ™_vΩl_{A §Y_° B_¶_}_¢_a |_M_}_K : 
 
 
 
 
 
 
 
 
 
1 – 5 :  ™_¶_a_y_l_{A ™_vΩ_l_{A : 

        ·__} ™_¶__ÆB_f_M ™__vΩ_kb _f    •__Rf .     ™_¶_ÆB_f_M_{A ™_vΩ_l_{_{ ™_¶_a_y_l_{A ™_vΩ_l_{A   ™_vΩ_l_{A ß_°

 ™_¶_ÆB_f_M_{A−± ·_} f •_R_f b ß_{_¶ B_}_y ™_sZ_l_}_{A•  :∂    J   ⇔ J−± ∂ 
1 – 5 – 1 |B_M_}  : 

     ·B_K__k•_}_O_}{A ·__y_K_{b = } 1   , 2   , 5 { ƒ•  f= } 1  , 4 , 6 {   ™__vΩ_l_{A uZ_l_f__{•  ·_} 

b •R_f f ß_{_¶ B_}_y : 

∀∋∀∋  b   ,n bf :   b n ⇔ b ≥ n  . ·YG: 
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  J = }  )1 , 1 (  , )1 , 4 (  , )1 , 6 (  , )2 , 4 (  , )2, 6 (  , )5 , 6 ( {  

™_¶_a_y_l_{A ™_vΩ_l_{A•−±™_vΩ_k ß_° ·_} ™_sZ_l_} f •_R_f b •_° B_¢_fB_¶_I : 

J
± −

 =})   1, 1  (, )4 , 1 (  , )6 , 1 (  , )4 , 2 ) ( 6 , 2 (  , )6 , 5 ( {. 

 
1 – 6 :  ©X_RA• ™_k•_}_O_} ß_s ™_vΩ_l_{A : 

         ™_¶__ÆB_f_M ™__vΩ_k u_¶Z__l_K ·__y_}_¶    ™_k•_}_O_}_{A ·_} b  _}_O_}_{A •_R_f   ™_k•b   |•_w_f B_¢_a_t_f 

                       ·_} ™_¶_Æ`_O ™_k•_}_O_} •__° B_¢_fB_¶__I ™__k•_}_O_}_{A ß__s ™__vΩ_k B_f__sZ_k B_f__fC ™__{B_R_{A §Y__° ß__s

 ™_k•_}_O_}_{A :b & b. 

 ) ™k•}O_}_{_{ `}Z_fb× b `_}Z_{B_I  b≤ ™_k•_}_O_}_{_{ ß_KZB_y_¶X_{A m_IZ_}_{A B_°•_kX_f•b (  

1 - 6 - 1 |B_M_} : 

 ß_s ™sZ_l_} ™_¶_ÆB_f_M ™_vΩ_k b = } 3 , 5 , 12 , 27 { ß{_¶ B_}y    : 

( )∀∋∋ℵ=  b ,  n:Ez:bz.n b≤ 

J = }  )3 , 3 (  , )12 , 3 (  , )27 , 3 ( ,)5 , 5 (, )12, 12 (  ,)27, 27 ( { 

 
1 – 7 ™_k•_}_O_} ß_s ™_vΩ_l_{A fA•_U : 

 Ω_l_{A `_¶__}_K_K      ·_¶_K_k•_}_O_} ZeB_f_k ·¶_I ™_vΩ_l_{A B_¢I m_K_}_K_K º fA•__U_I ™__k•_}_O_} ß__s ™__v

 ß_°• ·¶_K_t_{_K_U_}: 

1 – 7 –1 - bB_y_l_f¬A ™_¶_eB_U  :   

   ·__y_K_{b          ™_vΩ_l__{A ·_k |•_w_f ,™_¶_{B_U Z_¶__o ™__k•_}_O_}     ß_s ™_sZ_l_}{A b   ™_¶_aB_y_l_fG B_¢_fC 

YG i_w_s• AYG ·B_y A                                 : 
                     ∀∋ :b ]]] 

1 - 7 - 1 – 1 :  |B_M_} : 

  ™__vΩ_k "……… ~__a_w_¶ ……..…      " ™_k•_}_O_}_{A ß_sℵ * £_fæ ™_¶aB_y_l_fG:∀∋ℵ   * ] : 

b ~_a_w_¶ b. 

1 – 7 - 1 – 2 - |B_M_}  : 

l_{A  ™_vΩ_  ß_s ™_sZ_l_}_{A  ℵ ß_{_¶ B_}_y  : 

( )∀∋ℵ b , n : b  n ≤  ⇔ b  =2 ·æ ™_¶_aB_y_l_fA L_a_¶_{ n : 

 E b * ∋ℵ b ≠ 2 b . 

1 – 7 – 2 - Z_jB_f_K_{A ™_¶_eB_U  : 
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  ·__y_K_{ b     ™_vΩ_k ·_k |•__w_f ,™_¶__{B_U Z_¶__o ™__k•_}_O_}   ß_s ™_sZ_l_}b_¢fC  AYG ™_¶Z_jB_f_K B

 ·B_y AYG i_w_s• : 

             ( )∀∋⇐ ]]] ,J:  JJ  b≤. 

1 – 7 – 2 – 1 :  |B_M_} : 

      ·æ ™_¶Z_jB_f___K •_K___a_} LB_}_¶_w_K___a_} ™___k•_}_O_} ß___s ™_sZ___l_}_{A ®`A•_K___{A ™___vΩ_k : ·B___y AYG

( ) ( )x , x
±≤

_k•_}_O_}_{A §Y_° ·_} ·_¶_}_¶_w_K_a_} ·B_y• ™( ) ( )x // x
±≤

 ·H_s ( ) ( )x // x
≤±

. 

1 - 7 - 2 - 2 :  |B_M_} : 

™_k•}_O_}_{A ß_sℵ ™_vΩ_l_{A ß{_¶ B_}_y ™_sZ_l_}_{A : 

( )∀∋ℵ b , n : b  n ≤  ⇔ b  =2™_¶Z_jB_f_K L_a_¶_{ n . 
 
1 - 7 - 3 :  Z_jB_f_K_{A X_g ™_¶_eB_U : 

vΩ_k ·_k |•_w_f ™_ ™_k•_}_O_} ß_s ™_sZ_l_} b ·B_y AYG i_w_s• AYG ™_¶Z_jB_f_K X_g B_¢_fC : 

            ( ) ( ) ( )∀∋⇐= ]]]] ,J:  Jƒ•J  J b≤ 
 
1 – 7 – 3 – 1 |B_M_} : 

    ≠A•KRºA ™_vΩ_k ·G)⊇ (           £_fC YG ™k•_}_O_} ≠A`_OC ™_k•_}_O_} ß_s ™_¶Z_jB_f_K X_g ™_vΩ_k :  ·By AYG

 )b ⊇f ƒ• f ⊇  b ( Hs ·b = f. 

1 – 7 – 3 – 2 :  |B_M_} : 

   ™_vΩ_l_{A ·G ...."≥ ".... ™_k•_}_O_}_{A ß_s ™_sZ_l_}_{Aℵ £fæ ™_¶ZjB_fK X_g ™_vΩk ß_°  : ·By AYG :

)b≥ f ƒ• f ≥b  ( b ·Hs =f. 
 
1 – 7 – 4 :  ®X_l_K_{A ™_¶_eB_U: 

 ™_vΩk ·_k |•_w_f ™k•_}_O_} ßs bG iws• AYG ™¶Xl_K_} B¢fC  ·B_y AY : 

             ( ) ( ) ( )∀∋∀∋∀∋









⇐ <]

]
] bbb  ,J,_O:

J  _R

  J  
  _O •  

1 – 7 – 4 – 1 :  |B__M_}: 
  ™__vΩ_k "… ..≥ … " .   ·æ ™_¶X_l_K_} ™_¶_l_¶_I_i_{A XAX_kæA ™_k•_}_O_} ß_s ™_sZ__l_}_{A : b≥ ƒ• n 

 n≥ f ⇐ b ≥f . 
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1 – 8 ª_sB_y_K__{A ™_vΩ_k : 
1 – 8 –  1 u_¶Z_l_K : 

    vΩ_k ·__k |•__w_f   ™__      ™_k•_}_O} ß_s ™sZ__l_} b          LfB_y AYG iws• AYG ªsB_yK ™vΩ_k B_¢fC ™¶_{BU Z¶_o 

™_¶X_l_K_}• ™¶ZjBf_K• ™_¶_aB_y_l_fG  . 
 
1 – 8 – 2 |B_M_}  : 

 ·_y_K_{x ƒ• ®•_K_a_}_{A LB_}_¶_w_Ka_} ™_k•_}_O_}  ß_s ™_sZ_l_} ™_vΩ_k x ß_{_¶ B_}_y : 

 ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )∀∆∋∀∆∋∆∆⇔∆=∆∆∆=∅   ,: •C   
±≤±≤±≤±≤

xxI 

C ® ( )∆1 ®`A•_¶( )∆2 . ·C ·_°Z_Iª_sB_y_K ™_vΩ_k ß_° . 

 |_R_{A : 

 * bB____y_l_f¬A ™_¶____eB_U:∀) ∆ ( ∋ x , )∆) = ( ∆ (  ®C)∆) // ( ∆ (  ·YG)∆ ( ) ∆ (  ®C

™_¶_aB_y_l_fG . 

 *ZjB_f_K_{A ™_¶_eB_U) :( )∆1∀ ∋  x (  ,)( )∆2∀ ∋  x:( 

]( )∆2  ( )∆1 [⇔] ( )∆2=( )∆1•C ( )∆1 I ( )∆2=    ∅ [ 

⇐] ( )∆2=( )∆1•C ( )∆2 ∩ ( )∆1= ∅[  

 ·YG :( )∆2  ( )∆1 ß_{B_K_I •  ™_¶Z_jB_f_K . 

 * ®XlK_{A ™¶_eBU) :( )∆1∀ ∋  x (  ,)( )∆2∀ ∋  x(  ,)( )∆3∀ ∋x : ( 

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

( ) ( )

( ) ( )







∆∆

∆∆

⇐













∆=∆∆∆=∅

∆=∆∆∆=∅

≤±

±≤

≤≥≤≥

±≤±≤

  

ƒ•       

  

   

 •C  

ƒ•                        

•C  

   

I

I

 

 ß_° LºB_R m_IZC `_¶_}_f: 

) *( )∆2=( )∆1  ƒ• ( )∆2 =    ( )∆1  ⇐( )∆3 =( )∆3  ·YG( )∆
±

    ( )∆
≥

  

) *( )∆2=( )∆1  ƒ• ( )∆2    ( )∆3 ∩=∅  ∩ ( )∆1 ⇐ ( )∆3 = ∅  

 ·YG     ( )∆
±

    ( )∆
≥

 ·æ ( )∆2=( )∆1 ·YG ( )∆
±

    ( )∆
≥

 

*( )∆2I( )∆1  = ∅ƒ• ( )∆2 ( )∆3= ( )∆3  I ( )∆1 ⇐= ∅ 

 ·æ    ( )∆2 = ( )∆3C   ·Y   ( )∆3  ( )∆
±

 

 *( )∆
±

 I ( )∆
≤

 = ∅( )∆2   I ( )∆3= ∅ ·C ·_°Z_I_f_{ : 
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)  ∆1) = (∆3 ( •C)∆1(I) ∆3 = ( ∅ 

 B_f_¶X_{) :∆1(I) ∆3 (≠ ∅ ⇐ E ·  / · ∋)∆1 ( · ƒ•∋) ∆3 (  

                                    ⇐) ∆1) = (∆3( 

 ) ·__æ : ( )∆1 //( )∆2 ƒ• )∆3 // ( ( )∆2 w_K___a} X___O•_¶ £___fC ~___{_l_f •  |}___c_¶ X_¶__R• ~¶_

 ~¶w_K_a}{A ®`A•¶• · ™_i_w_f_{A)∆2.( (  

 · YG :( )∆3  ( )∆
±

 ß_{BK_{B_I•   ·YG ™¶X_l_K} ß_s ª_sB_y_K ™_vΩk x  

 
1 – 9 - ª_sB_y_K_{A uB_f_eC : 
1 . 9 . 1 u_¶Z_l_K : 

   ·__y_K_{ ™_vΩ_k      ™_k•_}_O_}_{A ß_s ª_sB_y_K b ·_y_¶_{• ∂     ·_} B_¶_t_¶_y A«Z_e_f_k b   u_f_e ß_}_a_f ,

   ª_sB__y_K∂       ·_} ™_¶_Æ`_O_{A ™_k•_}_O_}{A b      Z_e_f_l_{B_I ™_i_I_KZ_}{A ZeB_f_l{A ·} ·•_y_K_K ßK{A ∂  x_s• 

  ™_vΩ_l_{A`_}Z_{BI B¢{ `}Z_¶• ]Z_e_f_l{A ´_}_a¶ ∂}_} u_f_e{A AY¢{ ’Ω_M. ] = } b ∋ b/ ∂ 

 b { 
 
1 . 9 . 2 ª_sB_y_K_{A uB_f_eC fA•_U : 
•u_f_e_{A |_M_}_} |_}_c_K |_væA ´_{_k B_¢_fæ ™_¶_{B_U Z_¶_o ™_k•_}_O_} ß_s ª_sB_y_K u_f_e |_y . 

 •´_f_M_} ´_f_M_} ™_{_e_t_f_} ª_sB_y_K_{A uB_f_eC. 

•G ™_¶_{_y_{A ™_k•_}_O_}_{A •_° ª_sB_y_K_{A uB_f_eC XB_R_Kb . 
 
1 . 9 . 3 ™_}_a_w_{A |_eB_R ™_k•_}_O_}  : 

 ·__y_K_{        ™_k•_}_O_} ß__s ª_sB__y_K ™__vΩ_k  b   ™_¶_{B_U Z_¶_o  .    ª_sB_y_K uB_f_eC ™_k•_}_O_} ß_}_a_”f

 ™_vΩ_l_{A ™_}_a_v |_eB_R ™_k•_}O_}b  x_s• { `_}Z_f •  `_}Z_I B_¢_  :b  /. 
 
1 – 10 J_¶_KZ_K_{A ™_vΩ_k : 
1 . 10 . 1 u__¶Z_l_K  : 

               ™_¶__{B_U Z_¶__o ™__k•_}_O_} ß__s ™_sZ__l_} ™__vΩ_k ·__k |•__w_fb AYG i_ws• AYG J_¶_KZ_K ™_vΩ_k B_¢_fC 

 L_fB_y :™_¶X_l_K_} ƒ• ™_¶Z_jB_f_K X_g ƒ• ™_¶_aB_y_l_fG. 
 
1 . 10 . 2 |B_M_}  : 

·G ™___vΩ_l_{A "....≥ " ....   ß___s ™_sZ___l_}_{Aℵ    X___g• ™_¶___aB_y_l_fG B___¢_fæ J___¶_KZ_K ™___vΩ_k ß___° 

 ™_¶X_l_K_}• ™_¶Z_jB_f_K. 
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 ™_vΩ_l_{A mK_}_K_K fA•_U_{A §Y_° ´_{G ™_sB_g¬B_I"....≥ " ....  ™_¶_{B_K_{A ™_¶_eB_U_{B_I: 

 ∀ ) n , b (∋ ℵ≤ : b≥ n   •Cn ≥b . 

 ß_{y J_¶KZK ™_vΩk iZ_c{A AY_° x_w_RK ß_K{A ™_vΩ_l{A §Y° ´_}_aK: 
 
1 – 10 – 3 u_¶Z_l_K : 

    L__fB_y AYG       ™_k•_}_O_}_{A ß_s J__¶_KZ_K ™__vΩ_k b x_w_R_K AYG ß_{_y J_¶_KZ_K ™_vΩ_k ·•_y_K B_¢_fH_s 

 ß_{B_K_{A iZ_c_{A: 

 )∂  ∀  ∋ b ( , )∀J ∋ b :  (   ∂  J •C J ∂   . 

B_¶_Æ`_O J_¶_KZ_K_{A ·C |•_w_f z_{Y uΩ_U ß_s •. 
 
1 . 10 . 3 . 1 |B_M_} : 

 ß_s ™_sZ_l_} ™_vΩ_k ℵ * ß_{_¶ B_}_y: 

∀ ∂ ∋ ℵ * ,∀ J ∋ ℵ : *∂   J ⇔ E z ∋ ℵ : *∂  =J z 

 ·C ·_°Z_I ß_s J_¶_KZ_K ™_vΩ_k ℵ* 

 |_R_{A: 

 * bBylf¬A ™¶_eB_U) :∀ ∂ ∋ ℵ(* : ∂ = 1 × ∂®C ∂  ∂   ß{BK{BI •  ™¶_aB_ylfG  

 * Z_jB_f_K_{A X_g ™_¶_eB_U: 

 )  ∀ ∂ ∋ ℵ ( * ,)∀ J∋ ℵ : ( *∂    J ƒ• J∂   ⇐  ∂ =J . 

        















⇐













∋ℵ=

∋ℵ=

J   

     

  J

Eƒz  :  Jzƒ 

ƒ•                   

E z :z J  

*

*

]
ÿæ

]

]

<<]

 

 PKf¶ uZi_{ B_sZ_i ·_¶_KA•B_a_}_{A JZ_gI•) :∂  J = ( ƒz z)∂ J  ( 

  ·C B__}_I•∂ J ≠ 0 z ·•__y_¶  ƒz  =1  ß__{B_K_{BI •  : z = ƒz =1 £_f_} • ∂ =  ·YG J  ™_vΩ_k 

 ™_¶Z_jB_f_K X_g. 

 * ®X_l_K_{A ™_¶_eB_U  : 

) ∂ ∀ ∋ ℵ (*  ,)∀J ∋ ℵ (*,)∀  _O ∋ ℵ : ( * 
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( )

( ) 













⇐













∋ℵ=

∋ℵ=

J  _O

     

  J  

Eƒz  :  Jƒz _O     ≤

ƒ•                          

E z :z J           ±

*

*

ÿæ

]<<]

  

        ·_¶_K•B__a_}_{A JZ__g_I • )1 (   ƒ• )2 (     P_K_f_¶ uZ_i_{ B_’sZ_i :∂   J  =    • _O J ƒz z   £_f_} ∂ = 

 _O ƒz z ) J ·æ≠ 0(  ® C∂ _O  . ·YG £_f_} • ™_¶X_l_K_}  J_¶_KZ_K ™_vΩ_k ℵ* 
 
1 – 11 – ´_{_kæA ·_} ©X•X_R_}_{A ™_k•_}_O_}_{A : 
1 . 11 . 1 :  u_¶Z_l_K : 

 ·_yK{b J¶_KZK ™_vΩ_lI ©X•`} ™_¶_{BU Z_¶o ™_k•}_O} )≥ (  ·_y_K{•f_} ™_¶_Æ`_O ™_k•_}_O_}  ·b .

Z_e_f_l_{A ·_k |•_w_f∂ ·} b ™_k•_}O}{_{ ´_{_kæA ·_} œXB_R £_fC f ·B_y AYG : ∀ J∋ f : J≥ ∂ 

 ™_k•_}_O_}{A ·C |•_wf YÆX_f_k•f´_{_kæA ·_} ©X•X_R_}    . 

1 . 11 . 1 . 1 |B_M_}  : 
 ™___k•_}_O_}_{A ·___y_K_{b = } 0 , 1 , 4 , 5 , 7 , 9 , 10 , 12 {{B_I ©X•`__}{A  ™___vΩ_l≥ ·___yK{• 

 f  ™_¶_Æ`_O{A B_¢_Kk•_}_O} =} 0 , 1 , 4 , 9 {  

 ·C j_RΩ_f :9  _{ ´_{_kæA ·_} XB_R  :f  

10  _{ ´_{_kæA ·_} XB_R f , 12  _{ ´_{_kæA ·_} XB_R f  

 ·C j_RΩ_f9 ß_s Z_e_f_k Z_I_yC f. 
 

 ™_j_RΩ_}: 
       _I_yC A«Z_e_f_k |_I__w_K ß__K_{A ™__k•_}_O_}_{A ́ _{_kæA ·_} ©X•X_R_} ·•_y_K ’AZ . S_¶_R_e Z_¶_o b_y_l_{A

’AZ_I_yC ’AZ_e_f_k |_I_w_K ·C ·•X ´_{_kæA ·_} ©X•X_R_} ™_k•_}_O_}_{A ·•_y_K ·C ·_y}¶ £_fæ. 
 
1.- 12 |_t_aæA ·_} ©X•X_R_}_{A ™_k•_}_O_}_{A   : 
 
1 . 12 . 1   u_¶Z_l_K: 

     ™__k•_}_O_}_{A ·__y_K_{b A Z_¶_o  J_¶_KZ_K ™_vΩ_l_I ©X•`_}_{A• ™_¶_{B_U_{ )≥  (  ·_y_K_{•f ™_k•_}_O_} 

    ·_} ™_¶__Æ`_Ob.   Z_e_f_l_{A ·_k |•_w_f ∂   ·_} b      ™_k•_}_O_}_{_{ |_t_aæA ·_} XB_R £_fC f ·B_y AYG :

∀ J ∋ f : ∂ ≥J  . ™_k•_}_O_}_{A ·C |•_w_f Y_ÆX_f_kf|_t_aæA ·_} ©X•X_R_} . 
 
1 . 12 . 2M_}  |B_: 
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 ™___k•_}O_}{A ·___yK{ :b = } 2 , 4 , 5 , 7 , 8 , 9, 11 , 13 {{BI ©X•`___}{A ™___vΩl≥ ·____yK{•  

 ™_¶_Æ`_O_{A B_¢_K_k•_}_O_}f = } 5 , 7 , 8 , 9 , 11 { 

 ·C j_RΩ_f :2  _{ |_t_aæA ·_} XB_R f ,5  _{ |_t_aæA ·} XB_R  f 

4  _{ |_t_aæA ·_} XB_R f ,5 ·_} Z_e_f_k Z_p_eC •_° f. 
 
 

2 – LB_w_¶_I_i_K_{A• |A•X_{A : 
LB_w_¶_I_i_K_{A ´_kX_¶ LB_vΩ_l_{A ·_} fB_U n•_f_I ß_{_¶ B_}_¶_s ~_K_¢_f_a• LB_vΩ_l_{A B_w_IB_a B_f_aZX. 

 
2 - 1 |A•X_{A : 
2 - 1 - 1 u_¶Z_l_K : 

         ™__k•_}_O_}_{A ·__} ™__{AX ß_}__a_fb   •_}_O_}_{A ß__s    ™__kn     ·_} ™_vΩ_k |_y b   •_R_f n   |_y_I x_sZ_K 

 ·_} Z_e_f_kb ·_} Z_M_yæA ´_{_k A«Z_e_f_k n.  

 `•_}Z_{A X_RD_I ™_{AX_{A ´_{G `_}Z_f : ,º , B_° , B_K.......... 

 B_K J_K_y_f •: b ←  n           

 b                      ↵ B_K  ) b( 
 

 ™_j_RΩ_} :_K ß_° ™_{AX_{A B_K B_}_f_¶_I B)b (B_K ™_{AX_{B_I b Z_e_f_l_{A ©Z•_e •_°. 
 
2 . 1 . 2 ™_{AX_{A u_¶Z_l_K ™_k•_}_O_}  : 

          ™_k•_}_O_}_{A Z_eB_f_k ™_k•_}_O_} ß_° B_K ™_{AX_{A u_¶Z_l_K ™__k•_}_O_}b      ß_s ©Z•_e B_¢{ ßK_{A n 
B_K ™{AX_{B_I. 

 
 |B_M_} : 

 ·_} ™_{AX B_Kℜ ß_s ℜ N_¶_R ( )  س تا
25 س
6س
2 =

−
−  

 ·B_y AYG ™_sZ_l_} B_K ·•_y_K :   0  ≠b≤µ ≤−b ®C  ≠5 b ƒ•  =- 5. 

 J_K_y_f• u `_}Z_{B_I u_¶Z_l_K_{A ™_k•_}_O_}_{ `_}Z_f : 

 u =ℜ - } 5 , - 5 { [ = - ∞ ,  - 5]  ∪[- 5 , 5 ] U [ 5 , +∞]  
 
2 . 2 : K_{A LB_w_¶_I_i_: 
2 . 2 . 1 |B_M_}  : 
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 L_fB_y AYGb = } 1 , 2 , 3 {, f  = } 1 , 3 , 4 , 5 , 9 {™_vΩ_l_{A•  ß_{_¶ B_}y ™_sZ_l_}_{A 

 :∀ b ∋ b , ∀ n ∋ f :   bn    2س⇔ =n. 

™_vΩ_l_{_{ ß_}_¢_a_{A i_i_U_}_{A |_y_c_{A AY_° ·_…¶_I_¶.  
 
 
 
 
 
 
 
 
 
 
 
2 . 2 . 2 u__¶Z_l_K : 

    ™_vΩ_k ·_k |•_w_f    ™_k•_}_O_} ·_} b    ™_k•_}_O_} •_R_f f     ™_k•_}_O_}_{_{ x_¶_I_i_K B_¢_fC b  ß_s 

   ™__k•_}_O_}_{Af             ·_} Z__e_f_k |__y_I L__w_sZC AYG i__w_s• AYG b     ·} A«X_¶_R• A«Z_e_f_k f  `_}Z_≈¶• ,

º , B_° , B_K `•_}Z_{A X_RD_I x_¶_I_i_K_{_{ . . . 
 
2 . 2 . 3 |B_M_}  : 

 ·} B_K ™_{AX_{A ·_y_K_{ℜ ßs ℜß{¶ B}y ™_sZl}_{A :( ) BK b 
b µ

 ≤b±
=

−
+

  

? x_¶_I_i_K B_K |_° 

 |_R_{A: 

    Z_e_f_l_{A ·C j_RΩ_f5         ·_} B«_w_¶_I_i_K L_a_¶_{ B_K ·H_s ß_{B_K_{B_I• B_K ™_i_aA•_I ©Z•_e £_{ b_¶_{ ℜ 
 ß_sℜ .RΩ_f ·_y_{ • ·_} x_¶_I_i_K B_K ·C j_ℜ –} - 5 { •_R_f ℜ 

 ™_j_RΩ_} : 
B_¢_t_¶Z_l_K ™_k•_}_O_} ß_s ™sZ_l_} ™_{AX •_° x_¶_I_i_K_{A. 

2 . 3 LB_w_¶_I_i_K_{A nA•_fC  : 

 ™_k•_}_O}_{A ·_} x¶_I_i_K BK ·_y_¶_{b ™_k•_}_O_}_{A •_Rf n  

2 . 3 . 1_{A  x_IB_i_}_{A x_¶_I_i_K : 
 __I_i_K_{A        ™__k•_}_O_}_{A ß__s x_IB__i_}_{A x_¶b       ™_k•_}_O_}_{_{ x_¶__I_i_K_{A •__° b    ®Y_{A B_¢_a_t_f ß_s 

 ·_} b Z_e_f_k |_y_I x_sZ_¶b `_}Z_{B_I £_{ `_}Z_f• £_a_t_f b Z_e_f_l_{A Ib / ∀ b ∋ b : Ib 

 ) b = (b 
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 * ™_¶_eB_U: 
 ™_k•_}_O_}_{_{ x_¶_I_i_K B_K b ™_k•_}_O_}_{A ß_s n 

∀ b ∋ b) : BKob Ι) (b = ( B_K ]I  b) b = [ ( B_K)b ( 

 ·YG       : B_Ko I b = ,  B_K I bo  B_K =B_K. 
2 – 3 - 2 Z_}B_p_{A x_¶_I_i_K_{A  : 

           ™__k•_}_O_}_{_{ B__K x_¶__I_i_K ·__k |•__w_f b  ™_k•_}_O_}_{A ß__sn AYG i_w_s• AYG Z_}B_o x_¶_I_i_K £_fC 

_fB_y ™_k•}O_}_{A ·_} Z_e_f_k |_y{ Ln ß_s |_væA ´_{_k ™_w_IB_a b . 

 ®C ) : Z_}B_o B_K (⇔ ) ∀ n ∋ n , E b  ∋b :  B_K ) b = ( n.( 

 ™_j_RΩ_}: 
 ·_} Z_e_f_k |_væA ´_{_k X_O• AYG Z_}B_o Z_¶_o B_’w_¶_I_i_K B_K ·•_y_¶n ß_s ™_w_IB_a £_{ b_¶_{ b ®C  : 

 ) E n ∋ n , ∀b   ∋b :  n≠B_K  ) b.(  

2 - 3 – 2 – 1 |B_M_}  :  ß_{_¶ B}y uZ_l_}{A B_K x_¶_I_i_K{A ·_y_¶{ : 

 B_K :ℜ– } 1 { ← ℜ 

  b              ↵ B_K  ) b= (
b±

≤bµ
−
−

 .? Z_}B_o B_K |_° 

 
 |_R_{A : 

 ) Z_}B_o B_K (⇔ ) ∀ n ∋ ℜ , E b  ℜ ∋- :}-1{ /  B_K ) b = ( n.( 

 ·_} A«Z_e_f_k n ·_y_¶_{ℜ  

 n = B_K ) b (⇔ n  =
b±

≤bµ
−
−

 ⇔ n  ) b– 1 = ( 2 b – 5. 

                                      ⇔ b n – n  =2 b – 5. 

                                      ⇔ b n - 2 b  = n- 5 

                                       ⇔b  )  n– 2 = (  n– 5.  

* n |_OC ·_}≠ 2 b ·H_s  ) n– 2 = (  n– 5 ⇔ b  =
n≤
nµ

−
−

 

* n |_OC ·_} =2  b ·_¶_¶_l_K ·_y_}_¶ º  . Z_e_f_l_{A ®C2 ·YG B_K x_¶_I_i_K_{B_I ™_w_IB_a £_{ L_a_¶_{ 

A«Z_}B_o b_¶_{ B_K. 
 
2 - 3 - 3 :  ·_¶B_I_K_}_{A x_¶_I_i_K_{A : 
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         ™_k•_}_O_}_{_{ B_K x_¶__I_i_K_{A ·__k |•__w_fb    ™_k•_}_O_}_{A ß_s n       L_fB_y AYG i_w_s• AYG ·_¶B_I_K_} £_fC 

 ·} Z_e_f_k |_y_{n ß_s Z_M_yæA ´_{_k ™_wIB_a bB_K x_¶_I_i_K_{BI  .  

 ®C) :·¶BIK} BK(⇔] ∀)b,  b
±≤

(∋   : b≤B_K)b1 = (BK)b2 (⇐  س  س 12 =.[ 

 ß_° • u_¶Z_l_K_{_{ ¨Z_UC ™_p_¶_e ß_i_l_f ·C ·_y_}_¶ : 

 ) ·¶BIK} BK (⇔] ∀)b,  b
±≤

(∋ b≤      ⇐  س  س 12 ≠ B_K)b1 (≠ B_K )b2.[( 

   ™O¶_Kf : ·•__y_¶  B__K      { ·B__y AYG B_’f__¶B_I_K_}    n ™__{XB_l_}_{_ = B__K)b  (      ™_k•_}_O_}_{A ß__s |__Rb  ´_{_k 

 ·_} n Z_e_f_k |_y |_OC ·_}  z_{Y • Z_M_yæAn. 

 * ·} BK x_¶_I_iK ·_k |•_wf ´_K}b •_Rf n? ·_¶B_I_K_} Z_¶o £_fC  

 ·_} ·A`_¶B_}_K_} ·AZ_e_f_k X_O• AYG ·_¶B_I_K_} Z_¶_o B_w_¶_I_i_K  ·•_y_¶bA b_t_f B_}_¢_{  ß_s ©Z•_e_{n. 
 
2 – 3 – 3 – 1 |B_M_} : 

 ß_{_¶ B_}_y uZ_l_}_{A x_¶I_i_K_{A B_K ·_y_¶_{: 

 B_K :ℜ -} 1 { ← ℜ 

 b↵ B_K  ) b = (
1-س

5-س 2
 .? ·_¶B_I_K_} B_K |_° 

 
 |_R_{A: 

) ·¶BIK} BK (⇔) ( ) ( ) { }( ) ( )∀∋ℜ=⇐= b,b-±BK:bBK bb b
±≤

≤
±≤±≤

( 

 ·_y_¶ B_}_¢_}b• b
±≤

 ·_} ℜ –} 1 { B_f_¶X_{ : 

 B_K )b1 = (  B_K )b2 ( ⇐ 
-1س

-5س 2
1س

5س2

1

1

2

2 =
−
−

.  

)1س)(5س2()1(س )5س 2 ( ⇐                          1221 −−=−− 

5س5س2سس52س5س2سس 2⇐                         12122121 −−+=−−+ 

12 س 3س 3 ⇐                         = 

12 س س ⇐                         =·_¶B_I_K_} B_K ·YG. 
 
2 – 3 – 4 ß_{_IB_w_K_{A x_¶_I_i_K_{A  : 

       ™_k•_}_O_}_{{ B_K x_¶_I_i_K_{A ·_k |•__w_fb    ™_k•_}_O_}_{A ß_s n       AYG i_w_s• AYG ß_{_IB_w_K x_¶_I_i_K £_fC 

       ·_} Z_e_f_k |__y_{ ·B__yn     ·_} ©X_¶_R• ™_w_IB_a b   w_K B_K ·•_y_¶  B_K ™_{XB_l_}_{_{ ·B_y AYG ’Ω_IB_)b = (

 ß_s ’AX_¶_R• Ω_R nb ·_} n |_y |_OC ·_} n. 
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 ™_O_¶_K_f: 

A«Z_}B_o• B_’f_¶B_I_K_} B_K ·B_y AYG i_w_s• AYG ß_{_IB_w_K B_K. 
 
2 - 3 - 5A   |_IB_w_K_{ ß_a_y_l_{A x_¶_I_i_K_{ : 

         ™__k•_}_O_}_{_{ ß__{_IB_w_K x_¶__I_i_K B__Kb  ß__s     ™__k•_}_O_}_{A n .        ·_} n Z_e_f_k |_y ·C B__}_In  £_{ 

      ß__s b ©X_¶__R• ™_w_IB__ab        |_y_I x_sZ_K B__K ™__vΩ_l_{_{ ™_¶__a_y_l_{A ™__vΩ_l_{A ·H__s B__K x_¶__I_i_K_{B_I 

 ·_} n Z_e_f_kn ·_} b A«X_¶_R• A«Z_e_f_k bx_¶_I_i_K ·YG ß_¢_s . 

A x_¶_I_iK_{A x_¶_I_i_K_{A AY_° ß_}_a_f`_}Z_{B_I £_{ `_}Z_f• B_K |_IB_w_K_{_{ ß_a_y_l_{   BK-±  

·YGBK-± ™_k•_}_O_}_{_{ x_¶_I_i_K n ™_k•_}_O_}_{A ß_s b. 

 b∋ b ,  n ∋n :  n = B_K)b (⇔b  =BK-±) n.( 

 P_ÆB_K_f: 
 *_w_K_{ ß_a_y_l_{A x_¶_I_i_K_{A|_IB_w_K •_° |_IB. 

 .o B_K  =Ib 1-تا*

 * B_Ko 1-تا = In. 
 
2 – 3 – 6 J_yZ_}_{A x_¶_I_i_K_{A  : 

      ™_¶_{B_U L_a_¶_{ LB_k•_}_O_} NΩ_M Z_I_K_l_f_{b   , n ,  f       ™_k•_}_O_}_{_{ B_K x_¶_I_i_K_{A ·_y_¶{• b 
 ™_k•_}_O_}_{A ß_sn_K_{A , ™_k•_}_O_}_{_{ B_° x_¶_I_in ™_k•_}_O_}_{A ß_s f. 

 B_K:b ← n B_° ƒ•  :n ← f. 

 ·_} A«Z_e_f_k b ·_y_¶_{b B_K x_¶_I_i_K_{B_I b ©Z•_e n ƒ•  . n ·YG = B_K)b.( 

 ·_} Z_e_f_k nn . B_° x_¶_I_i_K_{B_I n ©Z•_e f ·_y_K_{. 

 f ·YG = B_°)n = ( B_° ] B_K)b.[ ( 

  w_sZC AYH__s         ·_} b Z__e_f_k |__y_I B_f__b     ·_} f Z_e_f_l_{A f       X_v ·•_y_f B_w_IB_a XZ• B_} J_a_R 

 ™_k•_}_O_}_{_{ A«X_¶X_O B_w_¶_I_i_K B_f_s…Z_kb ™_k•_}_O_}_{A ß_s f. 

2 – 3 – 6 – 1 u_¶Z_l_K  : 

         K_{A AY_¢_I B_° ƒ• B_K ·_¶_w_¶_I_i_K_{A J_yZ_} B_k x_IB_a_{A x_¶_I_i_K_{A ´_}_a_¶ B_k J_K_y_f• J_¶_KZ_ =B_°o 

 CZ_w_f• B_K" : B_° J_¶_yZ_K B_K ®•B_a_¶ B_k. " 

 ∀ b ∋ b B_k , )b) = (B_°oB_K ) (b = ( B_° ] B_K)b [ ( 
 
2 – 3 – 7 :  ·_¶_f_¶B_I_K_} ·_¶_w_¶_I_i_K J_¶_yZ_K: 
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2 - 3 - 7 ™_¶Z_j_f  : 

   ·__y_K_{b   , n   , f        B_K ·_y_¶_{• LB__k•_}_O_} NΩ__M    ™_k•_}_O_}_{_{ B_f_¶B_I_Kb    ™_k•_}_O_}_{A ß_s  n
 ™_k•_}_O_}_{_{ B_f_¶B_I_K B_° ·_y_¶_{•n ™_k•_}_O_}_{A ß_s f. 

B_° J_yZ_}_{A x_¶_I_i_K_{Ao ™_k•_}_O_}_{_{ ·_¶B_I_K •_° B_K b ™_k•_}_O_}_{A ß_s f. 

 ·B_°Z_I_{A :·_y_¶_{b•b
±≤

  ·_} ·_¶Z_e_f_kb, nƒ•   n
±≤

   J_¶_KZ_K_{A ´_{k B_}_¢_¶_KZ•e

 ,B_K x_s •fƒ• f
±≤

 ß_KZ•e nƒ• n
±≤

 B_f_¶X_{ B_° x_s• J_¶_KZ_K_{A ´{k: 

← ← ← ← bn, nf, bn,nf
±

BK
±±

B°
±≤

BK
≤≤

B°
≤

 

B_° J_yZ_}_{A x_¶_I_i_K_{A o ·_¶Z_e_f_l_{B_I x_sZ_¶ ®Y_{A •_° B_K12 س َوس  ß________{A•_K{A ´________{_k

f•ƒ f 
±≤

. 

bf,  bf.
±

oB_° B_K
±≤

oB_°B_K
≤

←← 

 B_f_¶X_{)f f
±≤

= (⇔B_° ( ).°_B  = 1ع(  2ع(

 ·YG ·_¶B_I_K_} B_° x_¶_I_i_K_{A : B_°( )°_B = 1ع( عع ⇐ 2ع( 12 = 

                                    Bf__¶X_{( ) ( ستا )(س تاعع( 1212 =⇔= 

 ·YG ·_¶B_I_K_} B_K x_¶_I_i_K_{A• :( ) ستا )(س تا 12 سس  ⇐ = 12 = 

 ·C x_I_a B}_} PK_f_¶)B_°oB_K ) (b
±

) = (B_° o_KB) (b
≤

(⇐= bb
±≤

 

B° x_¶_I_i_K{A ·YGo ™k•_}O}_{{ ·_¶B_IK •° BK b ™_k•_}_O}{A ßs f. 
 
2 – 3 – 8 ·_¶Z_}B_o ·_¶_w_¶_I_i_K J_¶_yZ_K : 

 ™__¶Z_j_f : 

   LB__k•_}_O_}_{A ·__y_K_{ b    , n   , f       ™_k•_}O_}_{_{ B_K Z_}B_p_{A x_¶__I_i_K_{A• b ß_s    ™_k•_}_O_}_{A n 
  ™_k•_}_O_}_{_{ B_° Z_}B_p_{A x_¶_I_i_K_{A•n ™k•_}_O_}_{A ß_s f .B° x_¶_IiK{A o Z}B_o x_¶_I_i_K •_° B_K

 ™_k•}_O_}_{_{b ™_k•_}_O_}_{A ß_s f . 

 ·B_°Z_I_{A : 
        ·_} f Z_e_f_k |_y |_OC ·_} £_fC ·_°Z_I_f ·C J__O_¶f·_} b Z_e_f_k |_væA ´_{_k XO•¶ , b 

 z ·•y¶ N¶RI)B°oB_K ) (b = (f. 

 ·_} f A«Z_e_f_k Z_I_K_l_f_{f n Z_e_f_k |_væA ´_{_k X_O•_¶ ·YG ,B_gZ_s Z_}B_o B_° x_¶_I_i_K_{A ,

 ·_}n B_° ·•_y_¶ N_¶_R_I )n = (f. 

               ·} b Z_e_f_k |_væA ´_{_k X__O•_¶ ·YG ,Z__}B_o B__K x_¶__I_i_K_{Ab     B_K ·•_y_¶ N_¶_R_I )b = ( n .
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 ·YG B_f_¶X_{) B°o BK ) (b = (f. 

B° x_¶_I_iK_{Bso ™_k•_}_O}{_{ Z}Bo x¶_IiK BK  b ™k•_}O_}{A ßsf. 
 
2 – 4 - x_¶I_i_K XAX_K_}G• ZB_e_K_vG  : 
2 – 4 – 1 x_¶_I_i_K ZB_e_K_vG : 

       ™__k•_}_O_}_{_{ x_¶__I_i_K B__Kb    ™_k•_}_O_}_{A ß_s  ƒb , n}_{A ·_} ™_¶_Æ`_O ™_k•_}_O_} ™_k•_}_O_b  

          ™_k•_}_O_}_{A ´_{_k B_K x_¶__I_i_K{A ZB__e_K_vG ß_}__a_fƒb x_¶_I_i_K_{A BK
±

    ·_} uZ_l_}_{A ƒb   ß_s n 
 ß_{_¶ B_}_y : 

            ∀ b ∋ ƒb : BK
±

) b = ( B_K)b.( 

2 – 4 – 1 – 1 |B_M_}  : 

   B_K :ℜ ← ℜ :  B_K ) b= ( 2b . 

 B_K :ℵ ← ℜ: BK
±

 )  b = (2b  

BK
±

 :™_k•_}_O_}_{A ´{_k B_K x_¶_I_i_K_{A ZB_e_K_vG •_°ℵ. 

 
 2 - 4 - 2 - x_¶_I_i_K XAX_K_}G : 

 ™_k•_}_O_}_{_{ x_¶_I_i_K B_Kb ™_k•_}_O_}_{A ß_s n. 

fK ™___k•_}_O_}  ®•___R_bx_¶___I_i_K_{A ·___k |•___w_f BK
≤

  ™___k•_}_O_}_{_{f ß___s n XAX_K___}G £___fC 

 ·B_y AYG i_w_s• AYG B_K x_¶_I_i_K_{_{GZB_e_K_vBK
≤

 ´_{_kb ®C B_K x_¶_I_i_K_{A •_°   : 

             ∀ b ∋ b : BK
≤

) b = ( B_K)b.( 

 
2 – 4 – 2 – 1 - |B_M_}  : 

              BK :ℵ ← ℜ   : BK)b  = ( b +1. 

BK
±

  :  ℑ ← ℜ: BK
±

)b = ( b +1 

BK
≤

 : ℜ ← ℜ : BK
≤

) b = ( b +1. 

BK
±

ƒ• BK
≤

 ´_{G BK x_¶_I_iK{{ ·AXAX_K}Gℑ´_{G ƒ•  ℜJ_¶_KZK_{A ´_{k . 

 
 

3 -™_¶_{_UAX_{A LB_¶_{_}_l_{A  
 
3 – 1 ™_¶_{_UAX_{A ™_¶_{_}_l_{A  : 



 

 19

3 - 1 - 1 - u_¶Z_l_K  : 

      P___} ™___k•_}_O_}_{_{ x_¶___I_i_K |___y P___} ™___k•_}_O_} ß___s ™_¶___{_UAX ™_¶___{_}_k ß_}___a_f×  ß___s P___} 

_}_{AP_} ™_k•_}_O. 
 

 ™_{_M_}C : 

 *™_k•_}_O_}_{A ß_s ™_¶_{_UAX LB_¶_{_}_k JZ_g_{A• TZ_i_{A• m_}_O_{Aℜ. 

 *™_k•_}_O_}_{A ß_s ™_¶_{_UAX L_a_¶_{ ™_¶_{_}_k TZ_i_{Aℵ. 

 N¶_RI n , b ·B_¶_l¶_I_i ·AXX_k |_væA ´_{_k X_O•_¶ £fæ) b-n  (´_{G ß_}_K_f_¶ ºℵ. 
 
3 – 2 : A fA•_U ™_¶_{_UAX_{A LB_¶_{_}_l_{: 
3 – 2 – 1 - |_¶X_I_K_{A ™_¶_eB_U  : 

 *P_} ™_k•_}_O_}_{A ß_s ™_¶{_UAX ™_¶_{_}_k. 

 ™¶{}l{A ·•yK  * ß_{_¶ B} x_wRK YG i_ws• YG P_} ™_k•}O_}{A ßs ™¶{¶XIK: 

             ∀) n , b (∋ P}≤ :  b * n = n *b. 
 
3 – 2 – 2 -B_U  m_¶_}_O_K_{A ™_¶_e : 
* P_} ™_k•_}_O_}_{A ß_s ™_¶_{_UAX ™_¶_{_}_k 

 ™_¶{}l_{A ·•_y_K * ß_{_¶ B} xwRK AYG iws• YG P} ß_s ™_¶_l_¶_}_O_K: 

∀ )   f , n , b (∋ 3مج ) :  b * n * (  f = b ) * n * f.( 
 
3 – 2 – 3  ®XB_¶_R_{A Z_e_f_l_{A : 
*}_k P_} ™_k•_}_O_}_{A ß_s ™_¶_{_UAX ™_¶_{_ 

             ™_¶_{_}_l_{_{ B«_¶XB_¶_R A«Z_e_f_k P_} ™__k•_}_O_}_{A ·__} ®Z__ef_l_{A ·•__y¶ *     B_} x_w_R_K AYG i_w_s• YG

 ß_{_¶ : 

          ∀ b  ∋ P} :  b * ® = ® ƒ•  b * b = b. 

 ™_¶Z_j_f : 

·G ®XB_¶_R_{A Z_e_f_l_{AX_¶_R• X_O• . 

 ·B_°Z_I_{A : 
 ™_¶_{_}_l_{{ ƒ® , ® ·¶¶XB_¶_R ·¶Z_ef_k X•_O• B_f_gZ_s YG * ·H_s 

 ƒ® * ® = ® * ƒ® = ƒ® ) ®XB_¶_R Z_e_f_k ® ZB_I_K_kB_I.( 

 ƒ® * ® = ® * ƒ® = ® ) ®XB_¶_R Z_e_f_k ƒ® ZB_I_K_kB_I.( 
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 ·YG P_Kf_¶ : ® = ®XB_¶_R_{A Z_e_f_l_{A ·C ®C , ƒ®X_¶_R•. 
 
3 – 2 – 4 Z_e_f_k Z_¶_j_f  : 

 *          ® B«_¶XB_¶R ’AZ_e_fk |_I_w_K• P_} ™_k•_}_O_}_{A ß_s ™_¶__{_UAX ™_¶__{_}_k .     P} ·} ƒb Zef_l_{A ·•_y¶

 ™_¶_{}_l{_{ ™_I_a_f{BI P} ·_} b Z_e_f_l_{{  ’AZ¶j_f * ß_{_¶ B} x_wRK AYG iws• AYG: 

 b * ƒb = ƒb ƒ• ® * b = ® ).·k |•wf·AZ_jBf_K_} B_}_¢_fC ƒb ƒ• b ( 

 ™_¶Z_j_f : 

 *P_} ™_k•_}_O_} ß_s ™_¶_l¶_}_O_K ™_¶_{_}_k. 

X_¶_R• X_O• ·G P_} ß_s Z_e_f_k Z_¶_j_f        . 

 ·B_°Z_I_{A: 
 B_f_¶X_{ b Z_e_f_l_{_{ ·_¶Z_¶_j_f «b ƒ• ƒb ·_y_¶_{ 

 ) ƒb * b * ( «b = ® * ƒb ƒ• «b) *b* «b = ( ƒb * ® =ƒb ƒb ·YG  =«b. 
 
 3 – 2 – 5 fB_}_{A Z_e_f_l_{A  : 

 * P_} ™_k•_}_O_}_{A ß_s ™_¶_{_UAX ™_¶_{_}_k. 

 Z_e_f_l_{A ·•_y_¶∂ ™_¶_{_}_l_{_{ ™_I_a_f_{B_I B«eB_} A«Z_e_f_k P_} ·_}  * ß_{_¶ B_} x_w_R_K AYG i_w_s• AYG: 

∀ b∋ مج :  b*∂ = ∂ ƒ• ∂ *  b =∂ 
 
3 – 2 – 5 – 1 :  |B_M_} : 

   ™_k•_}_O_}_{A ß_s fB_} Z__e_f_k Z_t__e_{Aℜ  ·æ JZ_g_{A ™_¶_{_}_l_I ©X•`_}_{A :∀ b ∋ ℜ b , 

× 0 = 0 ƒ• 0 × b  =0 
 
3 – 2 – 6 - ®XB_¶_K_kºA Z_e_f_l_{A  : 
* P_} ™_k•_}_O_}_{A ß_s ™_¶_{_UAX ™_¶_{_}_k. 

     Z__e_f_l_{A ·•__y_¶∂   •_}_O_}_{A ·__}            ™_¶_{_}_l_{A ´_{G ™_I__a_f_{B_I B_¶XB_¶__K_kG P__} ™__k *   AYG i_w_s• AYG

 ß{_¶ B_} x_w_R_K : 

∀)n ,b(∋ 2مج) : ∂*  b=∂* n (⇐)  b=n ( •) b *∂=  n *∂ (⇐) b=n( 
 
3 – 2 – 7 - ¨Z_UC ™_¶_{_}_k ´_{_k ™_¶_{_}_k m_¶`•_K : 

 ·_yK{ * ƒ•∆ UAX ·_¶_K_¶_{_}_kP_} ™_k•_}_O_} ß_s ·_¶_K_¶_{_. 

 ™_¶_{_}_l_{A ·•_y_K *™_¶_{_}_l_{A ´_{_k ™_¶_l_¶`•_K∆ ß_{_¶ B_} x_w_R_K AYG i_w_s• AYG  : 
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∀)  f,n ,b (∋ P}≥ : 











∆=∆

∆=∆

) n   f ( b n)*(b f)*(b 

ƒ•                                        

b*) n   f ( b)*(n b)*(f  

 

*

 

 
3 – 3 –  ™_¶Z_I_O_{A ´_f_I_{A :  

 hZ_t_f *O_}_{A ß_s ™_¶_{_UAX ™_¶{}_k P_} ™_k•_}_ ) P_}≠ φ.(  

3 - 3 - 1 ©Z_}`_{A : 
 ·•_yK) , P_} (* ™_¶_K¿A i•Z_c_{A |_y L_w_w_R_K AYG i_w_s• AYG ©Z_}` : 

         • ™_¶_{_}_l_{A  *™_¶_l_¶_}_O_K. 

         • ™_¶_{_}_l_{A  *B_¶XB_¶_R A«Z_e_f_k |_I_w_K. 

         •j_f |_I_w_¶ P_} ·_} Z_e_f_k |_y  ™_¶_{_}_l_{A ´_{G ™_I_a_f_{B_I       P_} ß_s A«Z_¶_.* 

 ™_¶_{_}_l_{A L_fB_y AYG * ©Z_}`_{A ·C |•_w_f ™¶{_¶X_I_K) , P} (*™_¶_{_IE •C ™_¶_{_¶X_I_K. 
 
3 – 3 – 1 – 1 |B_M_}  : 
)ℑ  ,   ( +™_¶_{_¶X_I_K ©Z_}`. 

) ℵ , ( + ©Z_}` L_a_¶_{ )_j_f Z_ef_k |_y_{ b_¶_{ £_fæ Z_¶.( 

3 - 3 - 2 ™_w_{_R_{A : 

 * ƒ•∆ ™_k•_}_O_}_{A ß_s ·B_K_¶_{_UAX ·B_K_¶_{_}_k |. 

 ·•_y_K )| ,  * ,∆ ( ™_¶_K¿A i•Zc{A |y Lw_wR_K AYG i_ws• AYG ™_w{_R . 

         • ) | ,  ( *™_¶_{_¶X_I_K ©Z_}`. 

         • ™_¶_{_}_l_{A ∆™_¶_l_¶_}_O_K . 

         •{_}_l_{A  ™_¶_∆ ™_¶_{_}_l_{A ´_{_k ™_¶_l_¶`•_K . * 

 LfB_y AYG∆ ™w_{_R_{A ·C |•w_f ™¶_{_¶X_I_K  )| , * ,∆ ( ™_¶_{_¶X_I_K. 

 LfBy AYG∆ ™w{R{A ·C |•wf B_«¶XB_¶_R A«Zef_k |_Iw_K  )| , *,∆ (™_¶X_RA•. 

  ™_j_RΩ_}:      _¶_{_}_l_{A ´_{G ™_I_a_f_{B_I ®XB_¶_R_{A Z_e_f_l_{A ´_}_a_¶  ™ ) *   ™_w_{_R_{A Z_t_e (  ·_¶_R ß_s

™_¶_{_}_l{_{ ™_I_a_f{B_I ®XB_¶_R{A Z_e_f_l{A ´_}_a_¶∆©X_R•_{A Z_ef_k . 

 Z_t_e_{A ~_aA•_v : 

 ·___y_K_{ ) , P___} + ,×  ( ™___w_{_R .    ___{ ™_I___a_f_{B_I ®XB_¶___R_{A Z___e_f_l_{A + •___°0 .  ·___k |•___w_f

·_¶Z_e_f_l_{A∂_}_¢_fC P_}  ·_} J  ƒ•  ·By AYG Zte{_{ ·¶}_aB_v B :∂  &  J =0 ƒ• 0 ≠ ∂  J ƒ• ≠ 
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0. 

 ™_}B_K_{A ™_w_{_R_{A : 

 ™_w_{_R_{A ·_k |•_w_f ) ,P_} +,×(  Z_t_e_{_{ ~_aA•_v ´_{_k ®•_K_R_K º L_fB_y YG ™_}B_K B_¢_fC. 
 

3 - 3 - 4 ~_a_O_{A : 
|       ·_¶_K_¶_{_UAX ·_¶_K_¶_{_}_l_I ©X•`_} ™__k•_}_O_}  *,∆ .       ™_¶_{_}_l{_{ ®XB_¶_R_{A Z_e_f_l_{A ® ·_y_¶_{ *

 ƒ•ƒ| = | – } ® { ·•_y_K  )| ,  * ,∆ (  ß_{_¶ B_} x_w_RK YG i_w_s• AYG B_«}_a_O: 

       • ) | ,  * ,∆ ( ™_¶X_RA• ™_w_{_R. 

       • ™_k•_}_O_}_{A ƒ| ·_} Z_e_f_k |_y_{• ™_¶_{B_U Z_¶_o ƒ|   

_f Z_e_f_k         ™_¶_{_}_l_{A ´_{G ™_I_a_f_{B_I Z_¶j∆. 

™_¶_{}l{A LfBy AYG∆ ~_a_O{A ·C |•w_f ™¶_{_¶X_IK   )| ,  * ,∆ ( ß{¶X_I_K. 

|_w_R £_fG •C. 
 
3 - 4 - |_yB__c_K_{A  :  

3 – 4 – 1 - u_¶Z_l_K   : 

 ™_¶_{_UAX ™_¶_{_}_l_I ©X•`_} ™_¶_{B_U Z_¶_o ™_k•_}_O_} P_} ·_y_K_{ * ·_y_K_{•| ™_¶_{B_U Z_¶_o ™_k•_}_O_} 

™_¶_{_UAX ™_¶_{_}_l_I ©X•`_}T . •_R_f P_} ·_} x_¶_I_iK B_K ·_y_¶{•|. 

 ß_{_¶ B_} x_w_R_K AYG |_yB_c_K B_K x_¶_I_i_K_{A ·C |•_w_f : 

∀  ( )b, b
±≤

 ∋ ( ) P}: BKbbBK  b)( T BK  b) ≤
±≤±≤
*( =    .  

 
3 –4 – 1 – 1 |B_M_} : 

_} x_¶_I_i_K B_K ß_{_¶ B_}_y uZ_l : 

 B_K) :ℵ ,  ( +←) ℵ , × : (  B_K ) b = (2س 

 |_yB_c_K B_K ·C ·_¶_I      . 

 |_R_{A  : ·B_y AYG Ω_yB_c_K B_K ·•_y_¶: 

 ∀  ( ) ∈ 12،سس( ) ( ) ℵ+=× ≤
±≤±≤

: BKbbBK  b)(  BKb 

                          ( ) BKbb≤≤≤
±≤

bbbb
±≤±≤ +==× +                                    

                ( ) B_Kbb
±≤

)(س  تا  )(س  تا= + 12 × . |_yB_c_K B_K ·YG 

 
3 – 4 – 1 – 2 - |B_M_} : 
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  ·__y_K_{ )  , P__}o (       P__} ·__} Z__e_f_k b ,™_¶__{_¶X_I_K ©Z__}` .b _ { `_}Z_fo`_}…Z_{B_I b b≤ 
 ·_y¶{•ϕ ß{¶ B}y B_sZ_l} Bw_¶_I_iK : 

ϕ :  P_}← P_}  :ϕ )  b = (2س ·C ·_°Z_I ϕ |_yB_c_K . 

 |_R_{A : 

∀  ( )b,  b
±≤

 ∋ ( ) ( ) P}: bobbo b ≤
±≤±≤

≤ ϕ= 

=                            ( ) ( )bobobo b
±≤±≤

 

( ) ( ) bob obob
±±≤≤

=( )bob
±≤

ϕ ) ·æ o™¶_l_¶_}_OK• ™¶{_¶XIK.( 

 =                bob ≤
±

≤
≤

. 

 =                ϕ ( ) ( )bob
±≤

ϕ ·YG ϕ|_yB__c_K . 

 
3 – 4 – 2 ß_{_IB_w_K_{A |_yB_c_K_{A  :  

  . O_} T{_•k_™ {_`•UAX ™_¶_{_}_l_I ©X_}_¶_™     2 مج•UAX ™_¶_ *  ƒ_}_¶_™   {_l_I ©X•`_} ™_k•_}O{_}  1 مج

·} x_¶Ii_K B_K1 مج  •_Rf 2 مج 

 ·B_y AYG ß_{_IB_w_K |_yB_c_K B_K ·C |•_w_f: 

        • ’Ω_yB__c_K B_K . 

        •’Ω_IB_w_K B_K . 
 
3 – 4 – 2 – 1 |B_M_}  : 
 ) , P_}× ( ©Z_}` .™_¶_{_}_l_{_{ ®XB_¶_R Z_e_f_k ®× P_} ß_s  

∂P_} ·_} Z_efk . ·_y¶{•ϕ
]

 ß_{_¶ B_}_y B_sZ_l_} B_w_¶_I_i_K : 

ϕ←ϕ=
]]

]]] :   P}  P}  : (b) .b. -±-± ).Z_¶_j_f ∂(  

 ·C ·_°Z_Iϕ
]
 ß_{_IB_w_K Ω_yB_c_K .  

 |__R_{A  :• ·C ·_°Z_I_f ϕ
]|_yB_c_K. 

 ϕ]  |yBcK⇔ ( )b , b
±≤

∀ ∋P} 2: ( ) ϕ×
]

bb
±≤

 =( ) ϕ
]

  b
±

 ( )    b  
≤

×ϕ
] 

( )( ) ( ) ( ) ϕ×=×=× −−−

]
]Œ]]]]<]  bbbb  b

±≤±≤
±

±
±

≤
 ± 

                                                   ( ) ( ) =× −−  bb
±

 ±
≤

 ± ]]]]  

                                                =    ( ) ( ) ϕ×ϕ
]]

 b b 
±≤
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 ·YG         ϕ
]

 |_yB_c_K. 

• ·C ·_°Z_I_f ϕ
]|_IB_w_K. 

)ϕ
]

 |_IB_w_K (⇔ ) ∀ n ∋ , P} E b ∋ X_¶_R• b ƒ• P} : ϕ
]

)b = ( n ( 

ϕ
]

) b = (  n⇔ n  =]] b± ..− 

                  ⇔ ]−± n  =]−±. ]] b± ..− ⇔ ]−± n  =b .]−± 

       ⇔ ]−± n  .] = b .]−±.] 

       ⇔ ]−± . n.] = b 

       ⇔ b =]−± . n.] 

£_f_}•         ϕ
]

 |_IB_w_K. 

·YGϕ
]

 ·_} ß_{_IB_w_K |_yB_c_K), P_}× (  ß_s), P_}×.( 

3 - 4 - 2 - 2 ™_¶Z_j_f  : 

 ™_¶___{_UAX ™_¶___{_}_l_I ©X•`___} ™___k•_}_O_} P___} *}_l_I ©X•`___} ™___k•_}_O_} | ,™_¶___{_UAX ™_¶___{_T .  B___K

 ·___} ß___{_IB_w_K |_yB___c_K) , P___} (* ß___s ), |T ( |_yB___cK •__° B___K x_¶___I_i_K{{ ß___a_y_l_{A x_¶___I_i_K_{A

 ·} ß_{_IB_wK), |T (  •_R_f ) , P_}( * 

 ·B_°Z_I_{A : 

x_¶_I_i_K_{A ·•_y_¶ ß_{_IB_w_K x_¶_I_i_K B_K ·C B_}_I1-تا_w_K B«_¶_{_IB. 

·C ·_°Z_I_f_{BK-± |_yB_c_K  

 N_¶_R P_} ·_} «b ƒ• ƒb X_O•_¶ ,| ·_} «n ƒ• ƒn ·B_y B_}_¢_}: 

 ƒn = B_K ) ƒb          ( «n        ƒ• = B_K ) «b ( 

 B_f_¶X_{ : 

 ) ]ƒb (T B_K )«b(B_K  [    =1-تا )   ƒnT «n  ( 1-تا

 .B_K) ƒb *«b  [ (|_yB_c_K B_K ·æ  [    =1-تا                      

                               =     ƒb * ·æ          «b:BK-± o B_K  =I P}  

 ¶_n ( ·æ : ƒn = BK ) ƒb (ß_f_l»  (1-تا) * ƒn (1-تا     =                            

 ƒb =1-تا)  ƒn ( 

 «n • = B_K)«b (⇔ «b =1-تا) «n ( 

 ·YG :∀ )  «n , ƒn (∋| 2 : 1-تا)  ƒnT«n  = (1-تا) ƒn * (1-تا) «n ( 
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 ·H_s £_f_}•1-تاß_{_IB_w_K |_yB_c_K . 
 
3 – 4 - 2 – 3 :  ™_¶Z_j_f: 

 ·_} ß_{_IB_w_K |_yB_c_K B_K ·B_y AYG )b ,  ( * •_R_f )n , T (  

 L_fB_y• )b ,  ( * ·H_s ™_¶_{_¶X_I_K ©Z_}` )n, T ( ™_¶_{_¶X_I_K ©Z_}`  .  

_°Z_I_{A ·B : 

 |_yBcK B_K⇔  ∀)«b , ƒb(∋    b≤ :  B_K) ƒb *«b = ( B_K)ƒb(T B_K )«b ( 

 ß{IBw_K B_K⇔  ∀n∋  n , E b ∋ b X_¶_R• b ƒ•  : B_K ) b = ( n 

 ·C hZ_t_f)b ,  (* ·C ·_°Z_I_f• ™_¶_{_¶X_I_K ©Z_}` )n, T ( ™_¶_{_¶X_I_K ©Z_}`. 

 *T_s ™_¶_{_¶X_I_K  ßn ⇔  ∀ ) «n , ƒn (∋ n≤ :  ƒnT «n = «nTƒn  

 ƒnT «n  = B_K ) ƒb (T B_K  ) «b ( 

 =          B_K ) ƒb * «b ( 

 =          BK) «b *ƒb = ( B_K)«b (T B_K )ƒb( 

 =          «nT ƒn  

 £_f_}•T ™_¶_{_¶X_I_K  

*Tßs ™¶l¶}OK n ⇔  ∀) ƒ«n, «n, ƒn (∋ n≥:ƒnT  )«nT   ƒ«n ) = (ƒnT   «n(Tƒ«n . 

 ƒnT )  «nT    ƒ«n  = ( B_K ) ƒb(T ]  B_K ) «b (T  B_K ) ƒ«b[ ( 

 =                 B_K)ƒb (T B_K   ) «b * ƒ«b ( 

 =                 B_K ] ƒb ) * «b * ƒ«b = [ (B_K )] ƒb * «b * (ƒ«b[ 

 = BK ) ƒb * «b(T  BK ) ƒ«b( 

 ] = B_K ) ƒb (T   B_K ) «b [(TB_K   ) ƒ«b( 

 ) = ƒnT «n   (Tƒ«n . 

 £_f_}•T ß_s ™_¶_l_¶_}_O_K n 

•  ®XB_¶_R_{A Z_e_f_l_{A : ™_¶_{_}_l{{ ®XB_¶R{A Z_ef_l{A •° ®. * 

 B_f_¶X_{ : nT B_K  ) ® = ( B_K ) b (T B_K  ) ®( 

 =                          B_K ) b * ® = ( B_K ) b = ( n 

 z_{Y_y• : B_K)®(T n = B_K)® (TB_K )b( 

 =                       B_K)®*b = (BK)b = (n. 

 ß{B_K{B_I• : B_K ) ® ( ™_¶_{_}_l_{_{ ®XB_¶_R_{A Z_e_f_l_{A •_°T 

•      Z_¶__j_f_{A Z__e_f_l_{A :    ·C B__}_I )b   ,  ( *     b Z_e_f_k |_y ·H_s ™_¶_{_¶X_I_K ©Z_}`   ·_} b  |_I_w_¶ 
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 ß_s ƒb AZ¶jfb .  b ·YG * ƒb = ƒb ƒ• ® * b = ™_¶_{_}_l_{_{ ®XB_¶_R{A Z_e_f_l{A ® N_¶R ®. * 

 ·_} : b * ƒb = ƒb * b = P_K_f_¶ ®: 

BK) b*ƒb = (BK)ƒb*b = ( BK)® (BK ®C)b(TBK )ƒb= (BK)ƒb(TBK )b = ( BK ) ® ( 

 ®C : nT ƒn  = ƒn T n   = B_K)® ( 

_{ ·YG ·_} Z_e_f_k |_ynZ_¶_j_f Z_e_f_k . 

 £_f_}•            ) :n, T ( ™_¶_{_¶X_I_K ©Z_}`. 

 LB_j_RΩ_} : 

-     L__fB_y AYG)P},
±

* (   ƒ• ©Z_}`)P}
≤

,T (     ·By • ©Z_}`ϕ    _ { ’Ω_yB_c_K )P} , 
±

* (

 ß_s)2مج , T (  ·G |•_w_f: 

  ·_¶_KZ_}`_{A )P},
±

* (ƒ•)2مج,T (  ·B_y YG• ·BK_{yB_cK_}ϕ |•_wf ß_{IB_wK   

 ·G : ·_¶_KZ_}`_{A)P},
±

* ( ƒ•)مج  T 2، ( B_¶_{_IB_w_K ·B_K_{_yB_c_K_} 

-  L_fB_y AYG)1مج ,  *,o ( ƒ• ™_w_{_R)2مج ,⊥ ,T ( ·B_y ƒ• ™_w_{_R ϕ·_} B_w_¶_I_i_K 

 ) T, ⊥, 2مجo ( ß_s), *  , 1مج(

 N¶RI: 

∀ ( ) b,   b
±≤

 ∋ P}≤
±

 : 






ϕ=ϕΤϕ

ϕ∗=ϕ⊥ϕ

 ) bo b(   ) b(  b)( 

)bb(   b)(  b)(  
 

±≤±≤

±≤±≤
 

·B_K_{_yB_c_K_} ·_¶_K_w_{_R_{A ·C |•_w_f. 
 
3 - 4 - 3 - ·_¶_{_yB_c_K J_¶_yZ_K : 

 ™_¶Z_j_f : 

 ·_} uZ_l_}{A BK x¶_IiK_{A ·y¶_{)P},
±

* (ß_s)P}T,
≤

 (Ω_yB_c_K. 

·_} uZ_l}{A B_° x_¶I_i_K_{A ·y¶{ •)P}T,
≤

(  ß_s)P},
≥

⊥(Ω_yB_c_K. 

B_° x_¶_I_i_K_{A ·Go·_} B_K )P},
±

* (ßs)P},
≥

⊥ (|_yB_c_K. 

 ·B_°Z_I_{A: 

∀ ) n , b  (∋ P}≤
±

 B_f_¶X_{ : 

 ) B_°o B_K  ) ( b * n =  ( B_° ] B_K ) b * n[ ( 

 =                ° B_ ] B_K ) b (Τ B_K  )  n ) [ ( |_yB_c_K B_K ·æ ( 

 =                 B_° ] B_K ) b [ (⊥ B°  ) B_K ) n ) [ (|_yB_c_K B_° ·æ( 
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 ) =                 B_°o B_K  ) ( b (⊥ )   B_°o B_K  ) ( n( 

 ·YG: 

 )B_°o B_K  ) ( b * n ) = ( B_°o B_K ) (b (⊥ )  B_°o B_K ) (n( 

 B_° £_f_}•o _ { |_yB_c_K B_K )P},
±

* (ß_s)P},
≥

⊥( 

 
 

4 - ß_KAY_{A S_¶_R_e_K_{A ·_¶ZB_}_K : 
 
4 – 1: ™_k•_}_O_}_{A ß_s uZ_l_f ℵ ™_vΩ_k  ß_{_¶ B_}_y : 

∀ ) f , b  (∋ ℵ≤ ) :  b f  (⇔  صس 22 − - 7 b  +7 f  =0 (  

 ·C ·_°Z_I ™_¶_K¿A ª_sB_y_K_{A uB_f_eC ·_¶_k ,ª_sB_y_K ™_vΩ_k ß_° ∞, π • ]) . ∂ ∋ ℵ.(  

 ™_}_a_w_{A |_eB_R ™_k•_}_O_} ·_¶_k

ℵ

. 

4 – 2 – Ω_k ™_¶_w_¶_w_R_{A XAX_kæA ™_k•_}_O_} ß_s ™_sZ_l_} ™_vℜ ß_{_¶ B_}_y : 

∀ )∂ J ,  (∋ ℜ≤) :   ∂  J (⇔) ]≥≥J−≤  0.(  

·C ·_°Z_I   ? J_¶_KZ_K_{A AY_° n•_f B_} ,J_¶_KZ_K ™_vΩ_k 

4 – 3 –•_}_O_}_{_{ B____K x_¶____I_i_K_{A Z_I____K_l_f_{ ™____kℜ - } 2 {™____k•_}_O_}_{A ß____s ℜ - } 1 { 

 ß_{_¶ B_}_y uZ_l_}_{A : 

 B_K                          ) b = (
2-س
5س +

   

|_IBwK BK x¶I_i_K_{A ·C LI_MC . ß_a_y_l_{A £w_¶_I_i_K ·¶_kB_K±−. 

4 - 4 -  ß_{_¶ B_}_y uZ_l_} x_¶_I_i_K B_K : 

K B_ ] :0 ,  +∞ ] ← ] - 2 ,  +∞ : ]  B_K ) b = (2س +  b– 2 

|_IB_w_K B_K ·C L_I_MC .·_¶_kBK-± 

4  - 5 - ß_{_¶ B_}_I uZ_l_}_{A B_K x_¶_I_i_K_{A Z_I_K_l_f_{ : 

 B_K :ℜ ← ℜ :  B_K)b = (5 b  +3 . 

 ™k•_}_O}_{A X•`_fℜ_l_{B_I   ™¶{_UAX{A ™_¶{_} * ß_{_¶ B_}y ™s…Zl}{A: 

∀ )∂ J ,  (∋ ℜ≤ : ∂*  J=3 - ∂ + ب . ·C ·°Z_I)ℜ ,  (* ™¶_{_¶X_IK ©Z}` 

 ·_} |_yB_c_K B_K ·C ·_°Z_I)ℜ ,  ( + ß_s)ℜ , (* 
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5 – ß_KAY_{A S_¶_R_e_K_{A ™_I•_OC : 
 
5 – 1  ·C ·_°Z_I_f ª_sB_y_K ™_vΩ_k : 

)   ™_¶_aB_y_l_fG  (⇔) ∀ b∋ ℵ b ,  b ( 

∀ b ∋  ℵ , سس 22 −- 7 b  +7 b  =0 b ·C ®C  £f}• b   ™_¶_aBylfG  

 ) ™_¶Z_jB_f_K (⇔ ] ∀ ) f , b (∋ ℵ≤ :  b f ⇐  f  b .[ 

∀ )  f , b (∋ ℵ≤:  

 b f ⇐  صس 2 2 −- 7b  +7f  =0 fb ≤ ≤    0  = س7 + ص 7 -⇐−

f £_f_} •   ·C ®C b™_¶Z_jB_f_K . 

 )  ™¶XlK}(⇔ ∀) n , f , b(∋ ℵ≥ ) :  b  f ƒ• f  n  (⇐  b  n  

∀ )  n , f , b (∋ ℵ≥:   















⇐













−−+=

−−+=

f    n 

ƒ•         

 b   f 

fn∑f∑n∞           (≤)

ƒ•                           

bf∑b∑ f∞         (±)

≤≤

≤≤

 

 ·_¶_K•B_a_}_{A m_}_O_I )1 (  ƒ• )2 (  P_K_f_¶ uZ_i_{ B_sZ_i : 

عس  2 2 − - 7 b  +7 n  =0  b ®C    £_¶_{_k• n  ™_¶X_l_K_}  . 

 ·C x_I_a B_}_} f_{_U_K_a_fª_sB_y_K ™_vΩ_k . 

 ª_sB_y_K_{A uB_f_eC ·_¶_¶_l_K: 

∞ = } b ∋ ℵ /   b  0 { 

∞ = } b ∋ ℵ / 0س 2 2 − - 7 b  +7 ) 0 = ( 0 { 

∞ = } b ∋ ℵ /  b ) b– 7 = ( 0 { 

∞ = } 0 , 7 {. 

π = } b ∋ ℵ /   b 9 { 

 π = } b ∋ ℵ 9س 2 2 − /  - 7 b  +7 × 9 = 0 { 

 π = } b ∋ ℵ    / ) b +9 ) (  b– 9 ( – 7 )  b– 9 = ( 0 { 
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 π = } b ∋ ℵ  / ) b- 9 ) (  b +2 = ( 0 { 

 π = } 9 { ·æ  :-2∉ ℵ. 

] = } b ∋ ℵ /  b ∂ { 

] = } b ∋ ℵ/   b≤≤ −] - 7 b  +7∂  = 0  { 

] = } b ∋ ℵ/   )  b– ∂ ) (  b +∂ ( - 7 )  b- ∂ = ( 0  { 

] = } b ∋ ℵ/   )  b– ∂  ) ( b +∂ - 7 = ( 0 { 

 ) b– ∂ ) (  b +∂ – 7 = ( 0 ⇔ b  =∂ b •C  =7 - ∂ 
 ·B_y AYG∂ ≥  7 ·H_s ] = } ∂ , 7 – ∂ { 

 ·B_y AYG∂ <  7 ·H_s ] = } ∂ { 

 ™_}_a_w_{A |_eB_R ™_k•_}_O_} ·_¶_¶_l_K

ℵ

 


ℵ
 

 = } } 0 , 7 {,} 1 , 6 {,} 2 , 5 {,} 3 , 4 {,} 8 { , } 9 { , } 10 {,  ......{ 

2 – J_¶_KZ_K ™_vΩ_k n ·C ·_°Z_I_f :  

-   ™_¶_aB_y_l_fG ⇔ ) ∀ ∂ ∋ ℜ ,∂ n ∂ (  

∀ ∂ ∋ ℜ ,  ∂−∂ ≥≥
 ≤ 0 ⇔ 0 ≤ 0 £_f_} • ∂   ∂  ·YG  ™_¶_aB_y_l_fG  

  ) ™_¶ZjB_fK Xg  (⇔) ∀) ∂ J ,  (∋ ℜ≤ ) :   ∂ J ƒ• J  ∂ ( ⇐ ∂ =  J.( 















⇐













−≤

−≤

⇐













−≤

−≤

Ι

J  

ƒ•   

  J

 

J ∞

ƒ•      

 J∞

-)  J(  ∞ 

ƒ•          

 J∞       

≥≥

≥≥

 ≥≥

≥≥

]

]

]<

]<

]

]<

)........( 

 ™_{_}_O_{A ·_} P_K_f_¶) ( I ·C, ]≥≥J = ®C ∂ =  £_f_} • J ™_¶Z_jB_f_K X_g. 

 )™¶X_l_K} (⇔ ] ∀) ∂_O ,J , (∋ ℜ≥) :   ∂ J ƒ• J   _O  (⇐   ∂_O ( 

( )

( ) 













⇐













−≤

−≤

J  _O

ƒ•     

  J  

 

J _O∞      ≤

ƒ•                   

 J∞         ±

≥≥

≥≥ ]

<

]<
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 m_______}_O_I)1 ( •)2 (   P_K_______f_¶ uZ_______i_{ ’B_sZ_______i :( ) ( )]<< ≥≥≥≥ JJ _O∞ −+−≤ ®C

]<≥≥ _O∞ −≤ ·YG   ∂£_¶_{_k• _O ß_s ™_¶X_l_K_} ™_vΩ_k ℜ. 

 ·C x_I_a B_}_} P_K_f_¶ß_s J_¶_KZ_K ™_vΩ_k ℜ.  

 ·C j_RΩ_f :∀) ∂ J ,  (∋ ℜ≤ : ]≥≥J − ≤ 0J≥ ≥ −<] ≤ 0 

 ®C∀ ) ∂ J ,  (∋ ℜ≤ ∂ ب ≤ J •C ≤ ∂ 
 ™_¶___g_w_{A ·YG) ] :∂ ب ≤ ( •C) J≤ ∂ [ ( |___y |___OC ·___} ™_R_¶_R___e∂ ·___} J ƒ• ℜ ·YG  

ß_s ß_{_y J_¶_KZ_K ™_vΩ_kℜ. 
 
5 – 3  ) x_¶_I_i_K B_K (⇔ ) Z_}B_o B_K ƒ• ·_¶B_I_K_} B_K.( 

)·¶BIK} BK (⇔ ∀∋b
±

 ℜ- }2 {,∀∋ b
≤

 ℜ - }2{:( ) ( ) B_K  b BK  b
±≤

= ⇐=    b    b
± ≤

 

B_K B_f_¶X_{)1س = (
b≤

bµ
 •ƒ  BK b)(   

b≤

bµ
   

±

±
≤

≤

≤

−

+
=

−

+
 

B_K ·C hZ_t_f)1س(  = B_K)2س (·C L_I_M_f•bb
±≤

= 

 Bf_¶X_{ :( ) ( ) ( ) ( )
b ≤

b µ
   

b ≤

bµ
    b µ b ≤b µ b ≤

±

±

≤

≤
±≤≤± −

+
=

−

+
⇐+−=+− 

                                    ⇐= ∑b∑b
≤±

  

                                      ⇐= bb
≤±

·_¶B_I_K_} B_K ·YG. 

 *  Z_}B_o B_K⇔] ∀ n ∋ ℜ – } 1 { , E b ∋ ℜ – } 2 { :  BK ) b = ( n.[ 

 n ™_{XB_l_}_{A |_R_f =B_K)b (•_}_O_}_{A ß_s™_kℜ - } 2 {b |•_¢_O_}_{A LAY . 

 n = B_K)b (⇔ n =⇔
2س
 5س

−
+   n) b– 2 = ( b +5 

                ⇔ b) n– 1 = (2 n  +5 

               ⇔ b ) n– 1 = (2 n  +5 

                ⇔ b =
1ع
 5ع2

−
+

)  n≠ 1( 

·_} n |_y |_OC ·_} ©X•_O•_} b £_f_}•ℜ – } 1 { b , ∋ ℜ – } 2 { 

|_IB_w_K B_K £_¶_{_k• ,Z_}B_o B_K ·YG. 

         B_¶__a_y_k B_w_¶__I_i_K |_I__w_¶ B__K £_f__}• .         n ™_vΩ_l{A ·_} n ™__{ºX_I b J__a_Rf £_f__¶_¶_l_K_{ =B_K)b (



 

 31

 b X_O_f_s=
1ع
 5ع2

−
+

 

ß_a_y_l_{A x_¶_I_i_K_{A ·YG1-تاK_{_{  ß_{_¶ B_}_y uZ_l_} B_K x_¶_I_i_ : 

.) =b  ( 1-تا : } ℜ – } 1 { ← ℜ – } 2 : 1-تا
1س

 5س2
−
+

  

 
5 – 4 -_{  B_K x_¶_I_i_K_{A ·_y_¶ ]:0, +∞ ] ← ] -2 , +∞ : ] B_K)b= (bb-≤ ≤+ 

w_s• AYG |_IB_w_K B_K ·B_y AYG i_: 

)∀ n  ∋ ]  - 2 , +∞ ] , Eb∈ ] 0, +∞ ]  X_¶_R• : n =2س +  b– 2  

 n =2س +  b– 2⇔    2س + b– 2 – n  =0 ………)1( 

©`_¶_}_}_{A J_a_R_f∆:  

)=  O_  ∂4 - 2ب = ∆ )12- 4) 1) (- 2 -n  = (1 + 8 + 4 n  =4 n +9. 

 n B_gZ_s≤ - 2 ·•_y_¶_s 4n ≤ - 8 £_f_}• 4 n  +9 ≤ 1 

  £_f_}•∆ < 0 ·_} n |_y |_OC ·_}  ]- 2 ,  +∞ ]   

 ™_{XB_l_}_{A )1 ( ß_s ·_¶`_¶B_}_K_} ·_¶_{_R |_I_w_Kℜ. 

b 
≤

-±-¥nπ
 ,  b 

≤
±¥nπ

±≤
=

+
=

−++ ÑÑ
 

·_y_{•  :∉0 [ 1س,  ∞ +  .] ·C ·_¶_I_f_{_s :0 [ ∈ 2س ,  +∞]  

 B_f_¶X_{4 n  +9 ≤ 1 ⇐  Ñ¥nπ± +≤  £_f_}•
≤

±¥nπ
∞

−++
≤

Ñ
  

 ™_{XB_l_}_{A £_f_}•)1 ( ß_s A«X_¶_R• ’Ω_R |_I_w_K ]0 ,  + ∞] 

¢_s ß_{_IB_w_K x_¶_I_i_K B_K ·YGB_¶_a_y_k ’B_w_¶_I_i_K |_I_w_¶ •_1-تا  N_¶_R : 

) = b (1-تا[ :∞  +  , 0 [ ← [ ∞+  , 2 -[   :1-تا
≤

±¥bπ −++ Ñ
 

 
5 – 5 - ·C ·_°Z_I_f_{ ) ℜ , ( *™_¶_{_¶X_I_K ©Z_}`. 

• |_¶X_I_K_{A ™_¶_eB_U  : 

 * ß_s ™_¶_{_¶X_I_Kℜ ⇔] ∀)∂ J ,  (∋ ℜ≤ : ∂ *  J = J *∂[  

∀)∂J ,  (∋ ℜ≤ :∂  * J =∂ +  J– 3 =  J+∂  - 3 ) ßs ß{¶XIK m}O{A ·æℜ ( 

 =                                 J*∂ £_f_}•  *ß_s ™_¶_{_¶X_I_Kℜ 
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• m_¶_}_O_K_{A ™_¶_eBU  : 

 *ßs ™¶l¶}OKℜ ⇔] ∀ ) ∂_O , J ,  (∋ ℜ≥) : ∂  *J* ( _O =∂ )* J *_O[( 

 ) ∀ )∂_O , J ,  (∋ ℜ≥) : ∂ *  J * ( _O) = ∂ + J– 3 * (  _O 

 =                                                 ∂ +  J– 3 +  _O–3 

                =                                  ∂ ) +  J– 3 +  _O (– 3. 

 =                                                 ∂ ) *  J + _O– 3 .(  

 =                                                ∂ ) *  J * Q ( 

 £_f_}• * ß_s ™_¶_l_¶_}_O_Kℜ.  
 
• ®XB_¶_R_{A Z_e_f_l_{A : 

¶      ·_} ® Z_e_f_l_{A ·•__y_ℜ ™_¶_{_}_l_{_{ ™_I_a_f_{B_I B_¶XB_¶_R A«Z_e_f_k  * ·B_y AYG :∀ ∂ ∋ ℜ : ∂ 
 * ® =∂ ® ƒ•  *∂ = ∂ 

 ™_¶_{_}_l_{A ·C B_}_I *ß_s ™_¶_{_¶X_I_Kℜ ™_{XB_l_}_{A |_R ß_t_y_¶ ∂ *  ® =∂. 

∂ *  ® =∂ ⇔ ∂ +  ®– 3 = ∂ ⇔ ®  =3. 

 ·YG *R A«Z_e_f_k |_I_w_Kßs ’B_¶XB_¶_ℜ ® •_°•  =3. 
 
• Z_¶_j_f_{A Z_e_f_l_{A : 

 Z_e_f_l_{A ·•_y_¶∂ ·_} ƒℜ Z_e_f_l_{_{ ’AZ_¶_j_f ∂ ·_} ℜ  ´_{G ™_I_a_f_{B_I  * ·B_y AYG: 

∂ * ∂ƒ =  ƒ• ®∂ƒ * ∂ =  ™¶_{_}_l_{{ ®XB¶_R_{A Ze_f_l_{A •° ® N¶R ®.* 

 ™_¶_{_}_l_AA ·C B}I * ß_s ™_¶_{_¶X_I_Kℜ ·YG  ™_{XB_l_}_{A |_R ß_t_y_¶ :∂ * ∂ ƒ =®. 

∂ * ∂ ƒ = ®⇔ ∂ + ∂ ƒ– 3 = 3 ⇔ ∂ƒ = 6 – ∂. 

 ·_} Z_e_f_k |_y_{ ·YGℜ ß_s Z_¶_j_f Z_e_f_k ℜ. 

 ·YG              )ℜ  , ( *™_¶_{_¶X_I_K ©Z_}` . 

•  ·_} |_yB_c_K B_K ·C ·_°Z_I_f ) ℜ , ( + ß_s)ℜ  ,.( * 

 |_yc_K B_K⇔] ∀ )∂ J ,  (∋ ℜ≤ :  B_K)∂   + J = ( B_K)∂ * ( BK ) J [( 

 B_K)∂  +  J = (5) ∂  +  J + (3 = 5∂  + 5 J  +3. 

 B_K)∂ ( *  B_K)J = (BK)∂+ (B_K)J (- 3 )  ™_¶{_}l_{A u_¶Z_l_K JaR ( * 

 =               5 ∂  + 3 + 5 J  +3 – 3 

 =               5 ∂  + 5 J  +3  = B_K)∂  +  J.( 

 ·C ®C : B_K)∂  +  J = ( B_K)∂  * (  B_K)J.( 
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 ·_} |_yB_c_K B_K £_f_}•)ℜ  ,  ( + ß_s)ℜ  , .( * 
 




