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Abstract 

Srinivasa Ramanujan, the most celebrated mathematician from India is remembered today by mathematical 

community for various reasons. His formulas and ideas were spell bounding and continue to inspire everyone to 

this day. There is an interesting puzzle that was posed by a friend which Ramanujan solved effortlessly. In this 

paper, I will explore the puzzle and explain how Ramanujan could have expressed the solution.  
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1. Introduction  

When Srinivasa Ramanujan was staying at Eng-

land during the period from 1914 to 1919, Prasanta 

Chandra Mahalanobis an eminent Indian statistician be-

came his close friend helping him to cope with English 

conditions. On one day when Mahalanobis visited Ra-

manujan in his room, he saw Ramanujan was busy in 

preparing lunch for them. Ramanujan welcomed Ma-

halanobis and asked to relax until he could complete his 

work. Suddenly Mahalanobis mentioned about a puzzle 

which appeared in Strand magazine the previous day. 

When Ramanujan heard the puzzle, he could provide 

the solution almost in a flash. In this paper, I will de-

scribe the puzzle in the historical context and provide 

the way of solving it as was guessed by Ramanujan.  

2. Description of the Puzzle 

The Strand Magazine, a local London publication 

in England, used to run a regular column called “Per-

plexities”. In the December of 1914, this column fea-

tured a puzzle titled “Puzzles at a Village Inn”, which 

an Indian student then in Cambridge, Prasanta Chandra 

Mahalanobis, brought to the attention of his friend and 

compatriot, Ramanujan.  

The original version of the puzzle as appeared in 

December 1914 issue is the following:  

“I was talking the other day,” said William Rogers 

to the other villagers gathered around the inn fire, “to a 

gentleman about the place called Louvain, what the 

Germans have burnt down. He said he knowed it well 

— used to visit a Belgian friend there. 

He said the house of his friend was in a long street, 

numbered on this side one, two, three, and so on, and 

that all the numbers on one side of him added up exactly 

the same as all the numbers on the other side of him. 

Funny thing that! He said he knew there was more than 

fifty houses on that side of the street, but not so many 

as five hundred. I made mention of the matter to our 

parson, and he took a pencil and worked out the number 

of the house where the Belgian lived. I don’t know how 

he done it.” 

Dr. P.C. Mahalanobis is supposed to have figured 

initial solution to the puzzle in a few minutes by a trial 

and error method but could not get the required solu-

tion. He then posed the puzzle to Ramanujan, who was 

cooking a meal when he heard this question. Much to 

his friend’s surprise, who did not have to wait long, Ra-

manujan asked him to take down the solution. Amazed 

at the spontaneous answer, Mahalanobis asked him 

how he did it: Ramanujan says that as soon as he heard 

the problem, he knew that there should be a continued 

fraction; and that when he asked himself which one it 

was, the answer apparently just came to his mind! 

So, what could be Ramanujan’s solution? What 

continued fraction that he might have thought in his 

mind to provide the solution in a flash? In this paper, I 

will discuss the answers to these questions.  

3. Mathematical Description of the Puzzle 

Let us try to put the Strand Magazine house num-

ber puzzle mentioned above in mathematical perspec-

tive. Let n be the total number of houses on either side 

in the big street. Let the house number where Belgian 

lived be m. Then clearly m < n. Since the sum of house 

numbers before the Belgian’s house on one side is equal 

to sum of all house numbers on the other side of the 

long street, we have  

1 2 3 ( 1) ( 1) ( 2) ( 3) (1)m m m m n            

Now we can re-write (1) and simplify as show below 
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Equation (2) conveys that the fact that the solu-

tions to the house number puzzle must be a square – 

triangular number. Ramanujan had worked out ways in 

his young days to solve such equations. Recognizing 

that the given puzzle reduces to the problem of deter-

mining square – triangular numbers, Ramanujan could 

recall his methods which ultimately led him to provide 

the solution in flash. The method that Ramanujan used 

to solve equation of the form (2) was using continued 

fractions, an idea in which he produced extra ordinary 

formulas.  

4. Solution to the Puzzle  

In this section, I will provide the solution to the 

house number puzzle, as Ramanujan could have arrived 

originally. For this, we consider the following calcula-

tions.  

First, Ramanujan recognized that 

(3 2 2) (3 2 2) 1 (3)     

Using (3), he could manipulate the following com-

putations  
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He thus could obtain the following continued fraction  
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Considering the successive convergents of the continued fraction from (4), we obtain  

3 1 17 1 99 1 577 1 3363
,3 ,3 ,3 ,3 ,... (5)

1 1 11 6 6 35 204 1189
6 6 6
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The successive convergent values in (5) obtained 

from the continued fraction given by (4) will indeed 

provide the solution to the house number puzzle posed 

in Strand Magazine.  

In particular, the house number of the Belgian 

namely m are given by denominators of each rational 

number and the numerators represent 2n +1, where n is 

the total number of houses on either side on the big 

street. Thus the solutions of the equation (2) are given 

by  

3
1,2 1 3 1, 1

1
m n m n        which 

is a trivial solution 

17
6,2 1 17 6, 8

6
m n m n        

which forms the second solution to the puzzle. From 

this, we note that the Belgian lived at house number 6 

and there were totally 8 houses in the big street. We 

notice that,1 2 3 4 5 7 8      . This initial solu-

tion was supposed to be known to P.C. Mahalanobis but 

unfortunately this cannot be the required value, since 

the puzzle clearly states that “there was more than fifty 

houses on that side of the street, but not so many as five 

hundred”. This means that the house number where 

Belgian lived must be somewhere between 50 and 500. 

We now consider the third convergent of the continued 

fraction from (5).  

99
35,2 1 99 35, 49

35
m n m n       . 

This means that the Belgian lived at house number 35 

and there were totally 49 houses in the big street. Also, 

1 2 34 36 37 49     . Again this is 
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not the required solution to house number puzzle be-

cause of the restriction that the house number of Bel-

gian must be between 50 and 500.  

Considering the next convergent from (5), 

577
204,2 1 577 204, 288

204
m n m n      

. Now we note that house number of Belgian is 204 

which lies between 50 and 500 and the total number of 

houses in the big street would be 288. We also note that 

1 2 203 205 206 288     . Thus 

according to the conditions stated in the puzzle, 

204, 288m n   is the required solution.  

We note that 

3363
1189,2 1 3363 1189, 1681

1189
m n m n      

 
is the next possible solution to the house number puz-

zle. Continuing to extract more convergents from the 

continued fraction (4), we can get infinitely many solu-

tions to the puzzle. Thus Ramanujan not only solved 

the problem with the required solution but his contin-

ued fraction paved way for generating infinitely many 

solutions at one stroke. This reflects the genius quality 

of Ramanujan and explains why he is considered to be 

such a precious mathematician.  

5. Conclusion  

In this paper, I have introduced the original ver-

sion of the famous house number puzzle published in 

Strand Magazine during December 1914. It was often 

mentioned in several sources that Ramanujan obtained 

the solution in very quick time with the aid of a contin-

ued fraction. This can be possible, only because Rama-

nujan immediately recognized that the posed puzzle ul-

timately reduces to solving for square-triangular num-

bers as given in (2). He also knew from his notebook 

jottings that the continued fraction corresponding to 

generating square – triangular numbers was the one ob-

tained in (4) in this paper. Hence, Ramanujan could 

have thought this continued fraction and obtained not 

just the required solution but also could generate infi-

nitely many solutions. This single incident is more than 

enough to prove how quick Ramanujan’s mind was in 

connecting mathematical concepts, which was the main 

reason for him to produce more than 3000 outstanding 

formulas in his short life span of about 32 years. I am 

quite excited to read Ramanujan’s mind in the way 

probably he could have thought in solving this puzzle. 

I dedicate this paper to Ramanujan commemorating his 

134th birth anniversary.  
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