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Rules for Finite Sums

Ʃ
r = a

n

k f (r)  =  k     Ʃ
r = a

n

f (r)(1) 

Ʃ
r = p

n

f (r)  = Ʃ
r = 1

n

f (r)  -(2) Ʃ
r = 1

p - 1

f (r) 

In the following, r, a, p, n  ∈ N  and  k  ∈ R

(1  <  p  <  n)

Ʃ
r = 1

n

(f (r)  +  g (r))  = Ʃ
r = 1

n

f (r)  +(3) Ʃ
r = 1

n

g (r)    

Ʃ
r = 1

n

f (r  +  1)   - Ʃ
r = 1

n

f (r)  =  f (n  +  1)  -   f (1) (4) 

(Telescoping sum)
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When  f (r)  takes special forms, some important formulae result :

Ʃ
r = 1

n

1   =  n

Ʃ
r = 1

n

r   =
n (n  +  1) 

2

Ʃ
r = 1

n

r
 2
=

n (n  +  1) (2 n  +  1) 

6

Ʃ
r = 1

n

r
 3
=

n
 2

(n  +  1)
 2

4
= Ʃ

r = 1

n

r  ( )
2

f (r)  =  1 :

f (r)  =  r :

f (r)  =  r
 2
 :

f (r)  =  r
 3
 :
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Express                               in the form  a n
 2
+  b n.Ʃ

r = 1

n

(5 r  +  2)  

Ʃ
r = 1

n

(5 r  +  2)  = Ʃ
r = 1

n

5 r   + Ʃ
r = 1

n

2 

⇒ Ʃ
r = 1

n

(5 r  +  2)  =    5 Ʃ
r = 1

n

r   +   2  Ʃ
r = 1

n

1  

⇒ Ʃ
r = 1

n

(5 r  +  2)  
5 n (n  +  1) 

2
= +  2 n

⇒ Ʃ
r = 1

n

(5 r  +  2)  
5 n

 2

2
= + +

5 n 
2

4 n 
2

⇒ Ʃ
r = 1

n

(5 r  +  2)  
5  
2

= n
 2    
+        n 9  

2
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Express           ((r  +  1)
 3
-  r

 3
)  in the form  n p (n), Ʃ

r = 1

n

⇒

This is a telescoping sum with  f (r)  =  r
 3 

; so,    

                        ((r  +  1)
 3
-  r

 3
)  =  (n  +  1)

 3
-  1

 3

Ʃ
r = 1

n

 ((r  +  1)
 3
-  r

 3
)  =  (n

 3
+  3 n

 2
+  3 n  +  1)  -  1 Ʃ

r = 1

n

stating the quadratic  p (n).

⇒  ((r  +  1)
 3
-  r

 3
)  =  n (n

 2
+  3 n  +  3) Ʃ

r = 1

n

Binomial 

Theorem

(p (n)  =  n
 2
+  3 n  +  3)
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Express           (12 r
 2
+  4 r)  in the form  k n (n  +  1)

 m
, Ʃ

r = 1

n

⇒

stating the values of the constants  k  and  m.

            (12 r
 2
+  4 r)  =Ʃ

r = 1

n

Ʃ
r = 1

n

12 r
 2
+ Ʃ

r = 1

n

4 r 

            (12 r
 2
+  4 r)  =   12 Ʃ

r = 1

n

Ʃ
r = 1

n

r
 2
+   4  Ʃ

r = 1

n

r 

12 n (n  +  1) (2 n  +  1) 

6
⇒            (12 r

 2
+  4 r)  =Ʃ

r = 1

n

+
4 n (n  +  1) 

2

⇒            (12 r
 2
+  4 r)  =  2 n (n  +  1) (2 n  +  1)  +  2 n (n  +  1)   Ʃ

r = 1

n

⇒            (12 r
 2
+  4 r)  =  2 n (n  +  1) (2 n  +  1  +  1)Ʃ

r = 1

n

⇒            (12 r
 2
+  4 r)  =  2 n (n  +  1) (2 n  +  2)Ʃ

r = 1

n

⇒            (12 r
 2
+  4 r)  =  4 n (n  +  1) (n  +  1)Ʃ

r = 1

n

⇒            (12 r
 2
+  4 r)  =  4 n (n  +  1)

 2

Ʃ
r = 1

n

(k  =  4, m  =  2)
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• pg. 168-170

• pg. 172-3
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