
Answer on Question #84830 – Math – Calculus 

Question 

Show that limit n ->∞ [(1/n) + 1/(n+1) +1/(n+2) + ......+ (1/3n)]= log3 

Solution 

Partial sum of the first m members of the harmonic series: 
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𝑤ℎ𝑒𝑟𝑒 𝛾 = 0.5772 … − 𝑡ℎ𝑒 𝐸𝑢𝑙𝑒𝑟– 𝑀𝑎𝑠𝑐ℎ𝑒𝑟𝑜𝑛𝑖 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡  

𝑖𝑓 𝑚 → ∞ 𝑡ℎ𝑒𝑛 𝜀𝑚 → 0 𝑎𝑛𝑑 𝐻𝑚 ≈ ln 𝑚 + 𝛾                        (1) 

 𝑓𝑜𝑟  𝑚 = 3𝑛 → 𝐻3𝑛 = ∑
1

𝑘

3𝑛

𝑘=1

 

𝑓𝑜𝑟  𝑚 = 𝑛 → 𝐻𝑛 = ∑
1

𝑘

𝑛

𝑘=1

 

1

𝑛
+

1

𝑛 + 1
+

1

𝑛 + 2
+ ⋯ +

1

3𝑛
= ∑

1

𝑘

3𝑛

𝑘=1

− ∑
1

𝑘

𝑛

𝑘=1

+
1

𝑛
= 𝐻3𝑛 − 𝐻𝑛 +

1

𝑛
 

So 

lim
𝑛→∞

(
1

𝑛
+

1

𝑛 + 1
+

1

𝑛 + 2
+ ⋯ +

1

3𝑛
) = lim

𝑛→∞
(𝐻3𝑛 − 𝐻𝑛 +

1

𝑛
) = lim

𝑛→∞
(𝐻3𝑛) − lim

𝑛→∞
(𝐻𝑛) + lim

𝑛→∞
(

1

𝑛
)

= {(1) → lim
𝑚→∞

𝐻𝑚 = ln 𝑚 + 𝛾 } = ln 3𝑛 + 𝛾 − ln 𝑛 − 𝛾 + 0 = ln 3𝑛 − ln 𝑛 = ln
3𝑛

𝑛
= ln 3 

i.e. 

lim
𝑛→∞

(
1

𝑛
+

1

𝑛 + 1
+

1

𝑛 + 2
+ ⋯ +

1

3𝑛
) = ln 3 

 

 

 

Answer provided by https://www.AssignmentExpert.com 

https://www.assignmentexpert.com/

