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 2012صيف   –استقراء 

 

 

 

 

 

 

 

 

 

 نبرهن المطلوب                                .أ

𝑎1معطى:   = 2 

𝑎𝑛+1 = 𝑎𝑛 + 3       

𝑏1 = 5               

𝑏𝑛+1 = 𝑏𝑛 + 3      

 ثابت: هو  وحد  تان، حيث إن الفرق بين كل حدن حسابيّ ي  ت من المعطى نستنتج أنّ الدالّ 

𝑎𝑛+1 = 𝑎𝑛 + 3 

𝑎𝑛+1 − 𝑎𝑛 = 3 

 

𝑏𝑛+1 = 𝑏𝑛 + 3 

𝑏𝑛+1 − 𝑏𝑛 = 3 

 

𝑎𝑛 = 𝑎1 + (𝑛 − 1)𝑑 

𝑎𝑛 = 2 + (𝑛 − 1)3 

𝑎𝑛 = 3𝑛 − 1 
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𝑏𝑛 = 𝑏1 + (𝑛 − 1)𝑑 

𝑏𝑛 = 5 + (𝑛 − 1)3 

𝑏𝑛 = 3𝑛 + 2 

 

 

𝑛  مرحلة الفحص: = 1 

1

2 ⋅ 5
=

1

2(3 + 2)
 

1

10
=

1

10
 

 الافتراض: مرحلة 

𝑛رأينا سابقًا أن الادعاء صحيح لـ = 1 

𝑛نفترض أنّ الادعاء صحيح لـ = 𝑘 

 

 

 مرحلة البرهان: 

𝑛نبرهن أنّ الادعاء صحيح ل ـ = 𝑘 + 1 

 

 

 

 

 

𝑘

2(3𝑘 + 2)
+

1

(3𝑘 + 2)(3𝑘 + 5)
=

𝑘 + 1

2(3𝑛 + 2)
 

𝑘(3𝑘 + 5) + 2 = (𝑘 + 1)(3𝑘 + 5) 

3𝑘2 + 5𝑘 + 2 = 3𝑘2 + 5𝑘 + 2 

1

𝑎1 ⋅ 𝑏1
+

1

𝑎2 ⋅ 𝑏2
+ ⋯ +

1

(3𝑘 − 1) ⋅ (3𝑘 + 2)
+

1

(3(𝑘 + 1) − 1) ⋅ (3(𝑘 + 1) + 2)
=

𝑘 + 1

2(3(𝑘 + 1) + 2)
 

 
𝑘

2(3𝑘 + 2)
 

1

𝑎1 ⋅ 𝑏1
+

1

𝑎2 ⋅ 𝑏2
+

1

𝑎3 ⋅ 𝑏3
+ ⋯ +

1

(3𝑛 − 1) ⋅ (3𝑛 + 2)
=

𝑛

2(3𝑛 + 2)
 

1

𝑎1 ⋅ 𝑏1
+

1

𝑎2 ⋅ 𝑏2
+

1

𝑎3 ⋅ 𝑏3
+ ⋯ +

1

(3𝑘 − 1) ⋅ (3𝑘 + 2)
=

𝑘

2(3𝑘 + 2)
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 جملة الانهاء: 

𝑛من الفحص رأينا أنّ الادعاء صحيح لـ = . ومن الفرضية أنّ الادعاء صحيح 1

𝑛ل ـ = 𝑘برهنا أنّ الادعاء صحيح أيضًا ل ـ ،𝑛 = 𝑘 + . لذا، فإن الادعاء صحيح  1

 طبيعي.  𝑛لكل  
 

 نبيّن المطلوب                                 .ب

 

 
 

𝑎𝑛  ى أنّ معط = 3𝑛 − 1  

 : طبيعي 𝑛  ه يتحقق لكلأنّ من البند السابق برهنّا 

 

 

 :2𝑛  نعوض

 

 

 

 

 

1

𝑎𝑛+1 ⋅ 𝑏𝑛+1
+

1

𝑎𝑛+2 ⋅ 𝑏𝑛+2
+

1

𝑎𝑛+3 ⋅ 𝑏𝑛+3
+ ⋯ +

1

𝑎2𝑛 ⋅ 𝑏2𝑛
=

𝑛

𝑎𝑛+1 ⋅ 𝑎2𝑛+1
 

1

𝑎1 ⋅ 𝑏1
+

1

𝑎2 ⋅ 𝑏2
+

1

𝑎3 ⋅ 𝑏3
+ ⋯ +

1

𝑎𝑛 ⋅ 𝑏𝑛
=

𝑛

2(3𝑛 + 2)
 

1

𝑎1 ⋅ 𝑏1
+

1

𝑎2 ⋅ 𝑏2
+

1

𝑎3 ⋅ 𝑏3
+ ⋯ +

1

𝑎𝑛 ⋅ 𝑏𝑛
+

1

𝑎𝑛+1 ⋅ 𝑏𝑛+1
+ ⋯ +

1

𝑎2𝑛 ⋅ 𝑏2𝑛
=

2𝑛

2(3(2𝑛) + 2)
 

1

𝑎𝑛+1 ⋅ 𝑏𝑛+1

+ ⋯ +
1

𝑎2𝑛 ⋅ 𝑏2𝑛

=
2𝑛

2(3(2𝑛) + 2)
− (

1

𝑎1 ⋅ 𝑏1

+
1

𝑎2 ⋅ 𝑏2

+
1

𝑎3 ⋅ 𝑏3

+ ⋯ +
1

𝑎𝑛 ⋅ 𝑏𝑛

) 

2𝑛

2(3(2𝑛) + 2)
− (

𝑛

2(3𝑛 + 2)
) =

𝑛

(3(𝑛 + 1) − 1) ⋅ (3(2𝑛 + 1) − 1)
 

𝑛

2(3𝑛 + 1)
− (

𝑛

6𝑛 + 4
) =

𝑛

(3𝑛 + 2) ⋅ (6𝑛 + 2)
 

𝑛

2(3𝑛 + 1)
− (

𝑛

2(3𝑛 + 2)
) =

𝑛

2(3𝑛 + 2) ⋅ (3𝑛 + 1)
 

3𝑛2 + 2𝑛 − 3𝑛2 − 𝑛

2(3𝑛 + 2) ⋅ (3𝑛 + 1)
=

𝑛

2(3𝑛 + 2) ⋅ (3𝑛 + 1)
 

𝑛

2(3𝑛 + 2) ⋅ (3𝑛 + 1)
=

𝑛

2(3𝑛 + 2) ⋅ (3𝑛 + 1)
 

⊡ 

 


