
Series   

 

 

The sum of the first n terms of a sequence is: 
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For example: 

Find the sum of the first five terms of the series }3{ n  for 

5,4,3,2,1=n  

Our arithmetic sequence is:  3, 6, 9, 12, 15. 

Our arithmetic series is: 
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An arithmetic series is the addition of successive terms of 

an arithmetic sequence. 

 

 

 

 

 



The Famous Gauss Series Story 

 [Gauss is a famous mathematician! (1777-1855)] 

The story told is that when Gauss was about 10 years old, 

he was disruptive in class.  He cheesed off his teacher, so 

the teacher told him to sum up the first 100 numbers.  

Namely, 1+2+3+…+100.   In less than a minute, Gauss 

blurted out the correct answer.   [5050] 

 

How did he do it? 

 

 

 

 

 

 

 

We can use a similar trick to sum any arithmetic series. 

 

The terms of any arithmetic sequence can be written as: 
...,4,3,2,, 11111 dudududuu ++++  

 

To find the sum of the first n  terms [
n

S ]we would add the 

following: 
( ) ( ) ( ) ( ) ( )

nnn
udududududuu +−+−++++++++ 2...32 1111

 

Let’s do so rearranging [like Gauss did]: 
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Now add the two sums together and solve for 
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Let’s see if this works for the Gauss problem. 
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In this problem, 100,1,100 1001 === uun  
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Picture from Wikipedia 



  Gauss, what a guy! 

 

Note:  If you don’t know the last term of the sequence, then 

you can always use our handy formula ( )dnuu
n
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So, an alternate formula for an arithmetic series would be: 
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Let’s try some problems! 

 

 



(1) Find the number of terms in the following series and  

 then find the sum 

 

1+3+5+7+…+99 

This is an arithmetic series with 11=u  and 99=
n

u  

The value of 2=d  

 

Let’s find n  first: 
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Now we can find the sum. 

 

We can use   )(
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(2) Find the sum of   8+11+14+17+…  to 50 terms 

 

This is an arithmetic series with 81 =u  and 3=d  

We know that 50=n , so we can either find 50u  or just use 

our alternate formula. 

 

Let’s try our alternate formula! 
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(3) An arithmetic sequence has a common difference of 7 

 and 5311=u  .  Find 19S . 

 

We’ll need to find 1u  first because it is necessary in either 

formula.   

We can use: ( )dnuu
n
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Now we can use  ( )( )dnu
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Let’s take a look at #5 on page 53 of our textbook. 

 

 
 

We know that 171=
n

S , 1=d , and 11 =u .  We need to find n . 
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03422
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( )( ) 01718 =−+ nn   

Since we can not have negative rows, then 17=n  

 



And now for something slightly different, let’s consider 

page 53 #8. 

Prove that the sum of the first n  positive integers is 
( )
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  or show that 
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We know that 1=d ,  11=u  , and that there are n  integers 

 ( )( )dnu
n

S
n

12
2

1 −+=  

 

( )( )

( )

( )

( )

2

1

1
2

12
2

)1(1)1(2
2

+
=

+=

−+=

−+=

nn
S

n
n

S

n
n

S

n
n

S

n

n

n

n

 

 

 

Homework:  page 53  #2, 3, 6, 7, 9, 11 

 

 

 

 

 

 

 



 

 

  


