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Fermat's Numbers & Fermat's Factorization Method 

  
 

אאאאא22 1
n
+،0n ≥K 

  
1nאא )١(تمهيدية >אאאxy 

2 2n x y= −1x y− >K 
אK n،אn rs=, 1r s >K( ) ( )2 2

2 2
r s r sn + −= −Kn

rsr s+r s−2
r s+2

r s−K 

אא( )( )2 2n x y x y x y= − = + −1x y− >nK 
  

 :لتحليللفيرما 
xy2 2n x y= −⇔2 2x n y= +K2x n≥x n≥،x

אn 
( ) 2x x nΔ = − 

2yK 
 

n = 40391Kאא ١مثال 

200 الحـل 40391 201< <x = 201 
 ( ) 2x x nΔ = − x 

 ( )2201 40391 10− = 201 

 ( )2202 40391 413− = 202 

 ( )2203 40391 818− = 203 

 ( )2204 40391 1225− = 204 

   
 

( )21225 35=، 
( )( )2 240391 204 35 204 35 204 35 239 169n = = − = + − = ⋅ 

أعداد فيرما وطريقته في  ١}٣
  التحليل



239א169 = 132،אא40391 = 132 ⋅239K 
 : ملاحظات

١K א( )1
2
nx +=nW 

( ) ( ) ( ) ( )2 22 21 11 1
2 2 2 2 1n nn nn n n n+ +− −− = ⇔ = − ⇔ = ⋅ 

٢K n = abא،a – bאnK 

٣K אא 

 ( )xΔ( ) ( )

( ) ( )

( ) ( )

1 2 1

2 1 2 3

3 2 2 5

x x x

x x x

x x x

Δ + = Δ + +

Δ + = Δ + + +

Δ + = Δ + + +

#

 

 אאאאK٢٢K 
  

00 01 04 09 16 
21 24 25 29 36 
41 44 49 56 61 
64 69 76 81 84 

89 96 
  

Eאn = 2,027,651,281FKאאWتمرين 
  



Linear Diophantine Equations

אאאאאאאאK 
 

2 2 42 3 5 1x y z+ + = 3 6 14x y− = 5042 3 17x y− = 
א43   

  א 
 
 

ax  للمعادلة الديوفنتيةيوجد حل  )١,١(مبرهنة by c+ )  إذا وفقط إذا = ),a b c. 

אK ,m n ∈ ] d ( ),am bn a b+ = 

( ),a b c،k ∈ Z( ),c k a b=Kdk 
( ) ( ) ( ),a mk b nk a b k c+ = = 

x = mky = nkK 
،א0 0,x y ∈ ZK 

0 0ax by c+ = 
( ),a b a( ),a b b( ) 0 0,a b ax by+( ),a b cK 

 
אFEW 

،،W27א ٢مثال 48 150x y+ =K 

)אא،א الحـل )27,48W 
48 1 27 21

27 1 21 6

21 3 6 3

6 2 3 0

= ⋅ +

= ⋅ +

= ⋅ +

= ⋅ +

 

( )27,48 3=150،KאW 

( )

( ) ( ) ( )

3 21 3 6

21 3 27 1 21 4 21 3 27

4 48 27 3 27 27 7 48 4

= − ⋅

= − − ⋅ = ⋅ − ⋅

= ⋅ − − ⋅ = − +

 

  المعادلات الديوفنتية الخطية ٢}٣



50    ( ) ( )150 27 350 48 200= − + 

אאW350x = −200y =K 
 
 

0إذا وجد حل  )١,٢(مبرهنة 0,x y ∈ Zللمعادلة الديوفنتية   ax by c+ ، فإن الحل العام لهذه =
)  :المعادلة على الصورة )

( )

0 ,

0 ,

b
a b

a
a b

x x k

y y k

= + ⋅

= − ⋅

 

kحيث  ∈ Z. 

אK W d( )0 ,
b
a bx k+ ⋅،( )0 ,

a
a by k+ ⋅،k ∈ Z 

 eאK 

d 
( )( ) ( )( ) ( ) ( )0 0 0 0 0 0, , , ,
b a ab ab
a b a b a b a ba x k b y k ax k by k ax by c+ ⋅ + − ⋅ = + ⋅ + − ⋅ = + = 

e1x،1yא، 1 1ax by c+ = 
x0y0، 0 0ax by c+ = 

אאא ( ) ( )1 0 1 0 0a x x b y y− + − = 
 ( ) ( )1 0 1 0a x x b y y− = − − 

( ),a b،  
( ) ( ) ( ) ( )1 0 1 0, ,
a b
a b a bx x y y− = − − 

א( ) ( ) ( )1 0, ,
b a
a b a b x x−( ) ( )( ), ,, 1b a

a b a b =،F١EF١،٦E، 

( ) ( )1 0,
b
a b x x−Kאk ∈ Z( ) ( )1 0 ,

b
a bx x k− = ⋅،( )1 0 ,

b
a bx x k= + ⋅K،א

( ) ( )1 0 ,
b
a bx x k− = ⋅( ) ( ) ( ) ( )1 0 1 0, ,

a b
a b a bx x y y− = − − 

( ) ( ) ( ) ( )

( ) ( )

( )

1 0, , ,

1 0,

1 0 ,

a b b
a b a b a b

a
a b

a
a b

k y y

k y y

y y k

⋅ ⋅ = − −

− ⋅ = −

= − ⋅

 

 :لإيجاد جميع الحلول

W27אאא ٣مثال 48 150x y+ =K 

350xא٢ الحـل = −200y =KאאאאW 
( )

( )

48
27,48

27
27,48

350 350 16

200 200 9

x k x k

y k y k

= − + ⋅ ⇒ = − +

= − ⋅ ⇒ = −

 



k ∈ ZK 
 
 

 : ملاحظات
 للحلول الموجبة

א،אאאאאW 

W27אאאא ٤مثال  48 150x y+ =K 

Wאא الحـل 
350 16

200 9

x k

y k

= − +

= −

 

Wאאאא 
350 16 0k− + >200 9 0k− >⇔200 350

9 16k> >⇔72
9 822 21k> > 

⇔22k =KW 2x =2y =K 

 :حل المعادلة الديوفنتيةلطريقة أويلر 
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