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Theory of Arithmetic Functions 
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Kאאאא 
אאאא 

 ضربية 
א( ) ( ) ( )f f fm n m n⋅ = ⋅,m n +∈ Z( ), 1m n =K 
 ضربية تماما 
א( ) ( ) ( )f f fm n m n⋅ = ⋅,m n +∈ ZK 

)אfא ٣,١مبرهنة )f 1 1=K 
)f .البرهان ) ( ) ( )f f f 1n n= ⋅n +∈ ZKn
( )f 0n ≠( )f 1 1=K 
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τσאאאK 

 
 

 تعريف
אn +∈ ZW 

 אWא    ( ) 2n nσ =   628 
 אWא   ( ) 2n nσ <   14 
אWאאא    ( ) 2n nσ >   12 

 
אאאאאK 

)mKm⇔ ٣,٦مبرهنة )12 2 1n nm += −12 1n+ −K 
) .البرهان )12 2 1n nm += −12 1n+ −K 
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( ) ( )( ) ( ) ( ) ( ) ( )[ ]1 1 1 12 2 1 2 2 1 2 1 2 1 1 2n n n n n nm mσ σ σ σ+ + + += − = − = − − + = 

אmK2nm b=1n >bKm 
( ) ( ) ( ) ( ) ( )1 12 2 2 2 1n n nb m m b bσ σ σ σ+ += = = = − 

( )12 ,2 1 1n n+ − =( )12 |n bσ+c( ) 12nb cσ +=Kא 
( )12 2 1n nm c+= −،( )12 1nb c+= − 

א1c =K1c ≠bא3א1cbKא 
( ) ( ) ( )1 11 1 2 1 1 2n nb c b c c c bσ σ+ +≥ + + = + + − = + > 

אK( )12 1nb += −،( ) 12nbσ +=،( )12 2 1n nm += − 
12 1n+ −K1| 2 1nk + −11 2 1nk +< < − 

( )1 1 1 1 12 2 1 1 2 1 2 2n n n n nk kσ+ + + + += − ≥ + + − = + > 
אK 

 
 אא2 1k −،k +∈ ZאK 

 אא2 1k −kK112 1 23 89− = ⋅K 

 אאאאאאK 

 אאאאK 

 אא2 1p −KאאW 

 

q2אpK ٣,٧مبرهنة 1p −2 1q kp= +k +∈ ZK 
|1 .البرهان 2 1qq − −FאE 

( ) ( ) ( ) ( )1 1,2 1,2 1 1 2 1 1 1, 1 1, | 1q p q p q p q p p p q− −− − > ⇔ − > ⇔ − > ⇔ − = ⇔ − 
m +∈ Z1q mp= +،qm2m k=k +∈ ZK 

 

13 ١مثال 8191M =K 

8191 الحـل 91<אאאאאאא،
26א 1q k= +5379K53 | 8191/79 | 8191/13MK 
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אאKאא 
 n +∈ ZW( ) { } ( ){ }1,2, , 1 : , 1n k n k nϕ = ∈ − =… 
  ( ) 1n nϕ = −⇔nK 

 
 

 ϕKאא )١(تمهيدية

,m .البرهان n +∈ Z( ), 1m n =KאאאאmnmnW 

{ } { } { }0,1, , 1 , 0,1, , 1 , 0,1,, , 1A m B n C mn′ ′ ′= − = − = −… … … 
אאאאאA A′⊆،B B ′⊆،C C ′⊆Kא 
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