
 

 
 

 
 
 
 
 

 

 

 

 

 

 

 

 الزابغ الفصل 

 

 

 تتابؼاث والمتسلسلاثلما

 

Sequences and Series 

 

 

 

 

 

 

 

 

 

 



 

 he sequenceTالمتتابؼت   (4-1)
 

ْٔٙ ػثاسج ػٍ دانح يُطهقٓا جًٛغ الإػذاد انطثٛؼٛح انًٕجثح ٔانًذٖ نٓا يجًٕػح الإػذاد انحقٛقٛح ٔذأخز   -انًرراتؼح:

 -انصٛغح اٜذٛح:

an= a(n)=<an˃ = {an}= 
 

 (nإ٘ ذؼثٛش حساتٙ ٚحرٕ٘ ػهٗ )

 

Remark:- 

1 we of ton call (an) the (n) the term of the sequence 

 2 The sequences divided two:- 

a/The sequence is finite. 

b/ The sequence is in finite. 

 

 

 

 

EX1:- Find the sequence of  
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EX2:- Find the sequence of 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

EX3:-if  the an<1,2,3,4,5˃ defined by function of sequence 

 

 

 

 

 

 

 

 

 

 

 

 

EX4:-if  the ( an) defined by function of sequence 

 

 

Sol:- 

 

 

 

 

 .y=anٔاٌ   x=nػُذ سسى أ٘ يرراتؼح فاٌ  -يلاحظح:

 

 sequence  of Increasing and Decreasingالمتزايدة والمتناقصت  المتتابؼت ( 4-2)
 

1 An Increasing sequence {an}:- is a sequence for which an+1≥ an  for all (n) but we say 

the strictly increasing sequence {an} is a sequence for which an+1˃an for all(n). 

 

2 AD creasing sequence {an}:- is a sequence for which an+1≤ an  for all (n) but we say the 

strictly d creasing sequence {an} is a sequence for which an+1<an for all(n). 

  

3 A monotonic sequence:-  is a sequence which is either in ceasing or decreasing 
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EX: 

an= {1,1,2,2,4,4,32,32,…} 

  increasing sequenceإرٌ  an+1 ≥ anْزِ انًرراتؼح حققد انششط 

 

an= {1, 2,2,3,3,3,4,4,4,4,5,5,5,5,5,…… …} 

  increasing sequenceإرٌ  an+1 ≥ anْزِ انًرراتؼح حققد انششط 

 

an= {2,4,8,16,32,……} 

 increasing sequence  strictlyإرٌ  an+1 ˃ anْزِ انًرراتؼح حققد انششط 

 

an= {2,3,5,7,11,…..} 

 increasing sequence  strictlyإرٌ  an+1 ˃ anْزِ انًرراتؼح حققد انششط 

 

an= {5,5,4,4,3,3,2,2,1,1,0,0,…….} 

  decreasing sequenceإرٌ  an+1 ≤ anْزِ انًرراتؼح حققد انششط 

 

an= {-2,-4,-6,-8,-10,-12,…..} 

 decreasing sequence   strictlyإرٌ  an+1 < anْزِ انًرراتؼح حققد انششط 

 

an= {1,-1,1,-1,1,-1,…....} 

an= neither increasing  and   decreasing    

 

 Bounds of sequencesالمتتابؼت المقيدة  ( 4-3)
 

1/ If there exists a constant (h) such that an≤ h for all values of then the sequence {an} is 

said to be bounded upper.  

 

2/ If there exists a constant (h) such that an≥ h for all values of then the sequence {an} is 

said to be bounded down. 

 

3/ we say of any sequence is bounded if have upper and down bounded. 

 

 إرا كاَد انًرراتؼح يقٛذج يٍ الأػهٗ فقظ أٔ يقٛذج يٍ الأسفم فقظ تشكم ػاو لا ذؼرثش يقٛذج . -:1يلاحظح

 

 -:2يلاحظح 

 

 

 

 

 

 

 

  Converge and Diverge of sequencesالمتتابؼت المتقاربت والمتباػدة  ( 4-4)
 

 sequences {an} is said to be convergent if {an} has limit and    

 

is exist but we say the sequence is diverge when the  

 

dose not exists  
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EX1:- Is  an=n  converge or diverge 

Sol:- 

 

 

The limit does not exists the ( an) is diverge 

 

 

EX2:- Is  an=1/n  converge or diverge 

Sol:- 

 

 

 

 

 

The limit exists the ( an) is converge 

 

 

EX3:- Is  an=(3+2n/5+n )  converge or diverge 

Sol:- 

 

 

 

 

 

 

 

 

 

The limit exists the ( an) is converge 

 مبزهنت  ( 4-5)
 

If the sequence of real number {an} is convergent then {an} bounded  

     

 

 

 

 -ٔلإثثاخ انُظشٚح أػلاِ َأخز انًثال الأذٙ:

EX1:- Is  an=1/n  converge or diverge 

Sol:- 

 

 

 

The limit exists , an convergent  
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The upper bounded =1, the lower bounded =0 the sequences bounded. 

  

 كم يرراتؼح يٍ انُٕع انًرزتزب ذأخز قٛى يٕجثح ثى قٛى سانثح نٛسد نٓا غاٚح. -يلاحظح:

EX1:- Find the convergent or divergent , bounded or un bounded , incersing or decersing 

 of the sequence  

 

 

 

 

 

 

 

 

 

 

 

 

The limit exists =0 the sequence is convergent   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The sequence is bounded of upper =2 but does not bounded  of  lower (down) the 

sequences does not bounded  

 

 

 

A strictly decreasing sequence   
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  EX2:- Find the convergent or divergent , bounded or un bounded , incensing or 

decreasing  of the sequence  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

The (an) is either increasing or decreasing  the an = (-1)
n
 is monotonic  

 

 

 

 

 ٔحسة انُظشٚح إٌ كم يرراتؼح يرزتزتح لا ذًهك غاٚح 

 

 The  an=(-1)
n
 is divergent 

 

The  an = (-1)
n
 is bounded  because has upper bounded = 1, lower bounded =-1 

 

   Seriesمتسلسلاث  ( 4-6)
 

ْٔٙ ػثاسج ػٍ يجًٕع حذٔد انًرراتؼح )انًرسهسهح( ٔانرٙ ٚشيز  -انًرسهسلاخ:

 نٓا تانشيز 

 

 

 

 

 

 

 

 

 

 

 

 

 .ٚذػٗ تانحذ انَُٕٙ anحٛث إٌ 

Sn  .ٙٚذػٗ تانًجًٕع انجزئ 

 ٚذػٗ يرراتؼح انًجايٛغ انجزئٛح.
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 -ذقسى انًرسهسلاخ إنٗ قسًٍٛ:

 

 

 

 

 

 ( ْٕ أ٘ ػذد mحٛث إٌ )

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  المتسلسلاث  تقارب وتباػد( 4-7)

  
ٚرى اخرثاس ذقاسب ٔذثاػذ انًرسهسلاخ ٔرنك يٍ خلال اخرثاس انًرراتؼح الأصهٛح نهًرسهسهح فإرا يرقاستح ذؼرثش انًرسهسهح 

 َؼرثش انًرسهسهح يرثاػذج أٚضا.يرقاستح أٚضا أيا إرا كاَد انًرراتؼح الأصهٛح نهسهسح يرثاػذج 

 

EX1:- Find is series convergent or divergent of  

   

 

 

Sol:- 

 

 

 

 

 

The sequence (an) is divergent  

The series (Sn) is divergent 
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  EX2:- Find is series convergent or divergent of  

   

 

 

 

 

 

 

 

 

 

The sequence (an) is convergent  

The series (Sn) is convergent 

 أنىاع المتسلسلاث  ( 4-8)
 

1 The Arithmetic progression  

 الؼدديت  المتسلسلت

 Def:-  Arithmetic progression:- is series whose (n) the  term is   
 

an = ( a +(n-1) d) where (a) is constant (d) is called the common difference of the series 

the (n) the partial sum (sn) of arithmetic progression. 

 

Sn= n/2 [ 2a +(n-1) d ] 

  

 ٔاٌ انًررانٛح انؼذدٚح ذُرج دائًا يٍ إضافح أٔ طشح سقى يؼٍٛ ػهٗ انحذ الأٔل. -ملاحظت:

Ex1:- Find the (n th)  partial sum of the series ( 5,+2,-1,-4,-7,-10,-13,…..) 

Sol:- 

The series is arithmetical progression   a=5, d=-3 

Sn= n/2 [2a +(n-1) d] 

Sn = n/2 [ 2(5)+ (n-1) (-3)] 

Sn  = n/2[10-3n+3]  

Sn = n/2 [13-3n] 

an = [ a+ (n-1) d] = [ 5+(n-1) (-3) ] 

 

2 The Geometric progression 

  الهندسيت  المتسلسلت

Geometric progression:- is series whose  (n th ) term an =ar
n-1

 where a , and r is constant 

to the  (n th)  partial sum (Sn)  of a geometric progression  
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 دائًا انًرسهسهح انُٓذسٛح ذُرج يٍ حاصم ضشتٓا أٔ قسًرٓا ػهٗ انثاتد. -يلاحظح:

 

EX1:-Find the (n th) partial sum of the series (1-2+4-8+16-32) 

 

( فُسرُرج إٌ انًرسهسهح يٍ 2-انشقى )يٍ يلاحظح انًرسهسهح أػلاِ َجذ أَٓا ذى انحصٕل ػهٛٓا يٍ ضشتٓا فٙ  -انحم:

  r = -2 اذًثم انحذ الأٔل   أيا انقًٛح انرٙ ضشتد تٓ  a = 1  انُٕع انُٓذسٛح. حٛث إٌ 

 

  

 

 

 

EX2:-  If  the  series convergent or divergent  

 

 

 

Sol:- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ** اشتقاق الصيغت الؼامت للمتسلسلت الهندسيت**

 

 

 

 

 

 

 

 

 

 

 

  

 -يلاحظح:
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3  The Harmonic series   

 المتسلسلت التىافقيت 

Whose (n th) term is (1/n) is called the harmonic series:- 

 

 

 

 

4 The AL-ternating series  

 المتسلسلاث المتناوبت

If  an ˃ 0 for each (n) the series is called an AL-ternating series   

 

 

 

  

 5 The P- series  

  Pيرسهسهح 

Given any number (p)  the p- series is the series:-  

 

 

 

 

6  The General series  

  المتسلسلت الؼامت 

 

 

 

All the (3-6) are not have (n th ) partial sum of series  

 

Theorem 
 -فاَّ: يرسهسهراٌ إرا كاَد نذُٚا 
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7 Power series 

 سلاسل القىي 

  -( ٔذأخز انشكم الأذٙ:n( ٔالأس نٓا )xْٔٙ ػثاسج ػٍ يرسهسهح الأساس نٓا )

 

 

 

 

 

 

 ُْانك َٕػٍٛٛ يٍ يرسهسهح انقٕٖ 

**Tylor 
,
s – series  

 متسلسلت تايلز 

 

 

 

( !nنٓا دانح يسرًشج ٔقاتهح نلاشرقاق ػهٗ فرشج يؼُٛح  حٛث إٌ ) ٔٚجة أٌ ذكٌٕ انذانح انًشاد إٚجاد يرسهسهح ذاٚهش

 ( nَٔسًٗ تًضشٔب ال )

EX1:- 

Find of the Tylor 
,
s –series of  f(x)=(x+2)

3
 at a =2 

 

 

 

 

 

 

 

 

 

 

EX2:- 

Find of the Tylor 
,
s –series of  f(x)=e

x
 at a =1 

 

 

 

 

 

 

 

 

 

 

 

 

 Mclaren -series*** 

  ماكلىرين سلسلت 

 

  -ٔاٌ قإٌَ سهسهح ياكهٕسٍٚ كالأذٙ:  a =0إٌ سهسهح ياكهٕسٍٚ ْٙ حانح خاصح يٍ سهسهح ذاٚهش ٔرنك ػُذيا 
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EX1:- 

Find of the  Mclaren
,
 –series of  f(x)=e

x
 at a =0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EX2:- 

Find of the  Mclaren
,
 –series of  f(x) =1/x  at a =0 

 

   

 

 

 

 

 

The Mclaren –series dose not find 

 

 اختبار التقارب للمتسلسلاث مىجبت الحدود ( 4-9)
 

 ُْانك انؼذٚذ يٍ اخرثاساخ انرقاسب نهًرسهسلاخ 

 .اخرثاس انغاٚح 

 .اخرثاس انُسثح 

 .اخرثاس انجزس 

 .اخرثاس انركايم 

 .ٌاخرثاس انًقاس 

 

 

(4-a9 ) اختبار النسبتtest-Ratio 
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EX1: By using Ratio-test of series convergent or divergent  of 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 EX2: By using Ratio-test of series convergent or divergent  of 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(4-b9 ) اختبار الجذرtest-Root 

 
 ( nٚسرخذو ْزا الاخرثاس فقظ نهًرسهسهح انرٙ ذحًم الأس )
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EX1: By using Root-test of series convergent or divergent  of 

 

 

 

 

 

 

 

 

 

 EX2: By using Root-test of series convergent or divergent  of 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 **انٕاجثاخ**

Q1/ Find the sequence and draw the sequence   

 

 

 

 

 

 

Q2/  If the sequence defined by the functions of the sequences  
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Q3/ Is the sequence is convergent or divergent  

 

 

 

 

 

 

Q4/  Find the convergent or divergent , bounded or un bounded , incensing or decreasing 

 of the sequence 

 

 

 

 

 

 

 

 

Q5/ Find the convergent or divergent of series  

 

 

 

 

 

 

 

 

 

 

Q6/ Find (n th) partial sum and (n th) term of the series  

 

 

 

 

 

 

Q7/ Find the Tylors-series of  f(x)=x
2
+4x  at  a=1 

 

 

Q8/ Find the Maclourn –series of  

 

 

 

 

 

Q9/  By using the Ratio-test find convergent or divergent  
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Q10/  By using the Root-test find convergent or divergent  

 

 

 

 

Q11/ Find the value of (c) that satisfy Roll theorem of   f(x) = x
2
+3x-1 ; [-3,-1] 
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