
 
 Arithmetic-Geometric Progression (AGP): This is a sequence in which each term 
consists of the product of an arithmetic progression and a geometric progression. In 
variables, It looks like: 

 

 a,(a+d)r,(a+2d)r2,(a+3d)r3…………………….,(a+(n-1)d)rn-1 

 

 where a is the first term, d is a common difference, and r is the common ratio. 

 

 The general term of AGP: The nth term of the AGP is obtained by multiplying the 

corresponding terms of the arithmetic progression (AP) and the geometric progression 
(GP).  

So, in the above sequence, the nth term is given by:  

Tn=(a+(n-1)d)rn-1 

 

Sum of terms of AGP : The sum of the first n terms of the AGP is  

𝑆𝑛 =   ∑ (𝑎 + (𝑘 − 1)𝑑)𝑟𝑘−1
𝑛

𝑘=1

 

    which can be solved further to obtain 

 

𝑆𝑛 =
a − (a  + (n − 1)d)𝑟𝑛

1 − 𝑟
+

dr(1 − 𝑟𝑛−1)

(1 − 𝑟)2
 

 
 PROOF: 

 
 again using the method of substraction: 

 
  𝑆n=a+(a+d)r+(a+2d)𝑟2+(a+3d)𝑟3+(a+4d)𝑟4+.......+(a+(n−1)d)𝑟𝑛−1       eqn_1 
 

 𝑆n 𝑟=          ar +(a+d)𝑟2+(a+2d)𝑟3+(a+3d)𝑟4+(a+4d)𝑟5+..…+(a+(n−1)d)𝑟𝑛  eqn_2 
  𝑆n−𝑆n𝑟 = 𝑎+𝑑𝑟+𝑑𝑟2+𝑑𝑟3+𝑑𝑟4+⋯+𝑑𝑟𝑛−1−(a+(n−1)d)𝑟𝑛  

 
look at the equation :   𝑑𝑟+𝑑𝑟2+𝑑𝑟3+𝑑𝑟4+⋯+𝑑𝑟𝑛−1  

                               this is GP with first term dr and and common ratio r 

 therefore 𝑑𝑟+𝑑𝑟2+𝑑𝑟3+𝑑𝑟4+⋯+𝑑𝑟𝑛−1=
𝐝𝐫(𝟏−𝒓𝒏−𝟏)

𝟏−𝒓
 

 

𝑆n−𝑆n𝑟 = 𝑎+
𝐝𝐫(𝟏−𝒓𝒏−𝟏)

𝟏−𝒓
 −(a+(n−1)d)𝑟𝑛 

𝑆𝑛 =
𝐝𝐫(𝟏 − 𝒓𝒏−𝟏)

(𝟏 − 𝒓)𝟐
 +  

𝐚 − (𝐚 + (𝐧 − 𝟏)𝐝)𝒓𝒏

(𝟏 − 𝒓) 
 

 

 
 

 

 



Now what if |r|<1 then there is possibility of infinte AGP: 

𝑺∞ = 𝐥𝐢𝐦
𝒏→∞

𝑺𝒏 = 𝐥𝐢𝐦
𝒏→∞

𝒅𝒓(𝟏 − 𝒓𝒏−𝟏)

(𝟏 − 𝒓)𝟐
 +  

𝒂 − (𝒂 + (𝒏 − 𝟏)𝒅)𝒓𝒏

(𝟏 − 𝒓) 
 

       =
𝒅𝒓

(𝟏 − 𝒓)𝟐
+

𝒂

𝟏 − 𝒓
 

[𝑾𝒉𝒂𝒕 𝒊𝒔 𝒕𝒉𝒊𝒔 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏 |𝒓| < 𝟏 , 𝒘𝒉𝒚 𝒘𝒆 𝒏𝒆𝒆𝒅 𝒕𝒉𝒊𝒔 𝒇𝒐𝒓 𝒊𝒏𝒇𝒊𝒏𝒊𝒕𝒆 𝑮𝑷 𝒐𝒓 𝑨𝑮𝑷? 

𝑛𝑜𝑤 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟 𝑥 = 0.1 =
1

10
   |x| < 1 

𝑙𝑒𝑡′𝑠 𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒 𝑥2 = 0.01 =
1

100
  < 𝑥 

𝑎𝑔𝑎𝑖𝑛 𝑥3 = 0.001 =
1

1000
  𝑎𝑔𝑎𝑖𝑛 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 𝑣𝑒𝑟𝑦 𝑠𝑚𝑎𝑙𝑙 𝑎𝑠 𝑐𝑜𝑚𝑝𝑎𝑟𝑒𝑑 𝑡𝑜 𝑥 

𝑛𝑜𝑤 𝑜𝑏𝑠𝑒𝑟𝑣𝑒 𝑡ℎ𝑒 𝑝𝑎𝑟𝑡𝑡𝑒𝑟𝑛 , 𝑎𝑠 𝑤𝑒 𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑒 𝑡ℎ𝑒 𝑝𝑜𝑤𝑒𝑟 𝑜𝑓 𝑥 𝑖𝑡′𝑠𝑣𝑎𝑙𝑢𝑒 𝑤𝑎𝑠 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑠𝑚𝑎𝑙𝑙 𝑎𝑛𝑑 𝑠𝑚𝑎𝑙𝑙, 𝑤ℎ𝑎𝑡 𝑖𝑓 

𝑤𝑒 𝑔𝑜 𝑜𝑛 𝑢𝑝𝑡𝑜 𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑦 𝑖𝑡′𝑠 𝑣𝑎𝑙𝑢𝑒 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑡𝑒𝑛𝑑𝑖𝑛𝑔 (𝑎𝑝𝑝𝑟𝑜𝑎𝑐ℎ𝑒𝑠 )𝑡𝑜 𝟎 

𝑆𝑜, lim
𝑛→∞

𝑟𝑛 = 0  𝑖𝑓 𝑎𝑛𝑑 𝑜𝑛𝑙𝑦 𝑖𝑓 |𝑟| < 1  𝒂𝒏𝒅  lim
𝑛→∞

𝑟𝑛 → ∞  𝑖𝑓 𝑎𝑛𝑑 𝑜𝑛𝑙𝑦 𝑖𝑓 |𝑟| > 1 

𝑠𝑜, |𝑟| < 1 𝑖𝑠 𝑎 𝑛𝑒𝑐𝑒𝑠𝑠𝑎𝑟𝑦 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑒𝑥𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑒 𝐺𝑃 𝑜𝑟 𝐴𝐺𝑃. ] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example: To find the sum 1+2x+3x2+4x3+5x4+…………… upto infinite terms (|x|<1) 

 


