
Problem 5: Gossip travels fast 
 
There’s a rumour in town and its travelling fast. By now, it has reached a large apartment building on the main 
square. This building has 12 floors, with each floor having 10 apartments, all nicely arranged in a rectangular 
array as displayed below. 
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umour is known in apartments 1, 2 and 3 of each of the floors 1, 2 and 3. The people living there 
it from several external sources with such conviction, that from today onward they will start to spread 
actively to many of their neighbours. 

ns, the rumour spreads in a very particular way. The people need to hear the rumour from several of 
ours to become sufficiently convinced and to start spreading the rumour actively themselves. This 

llows, there are two possibilities:  

 in apartment x on floor y need to have at least three neighbours who actively spread the rumour, 
 in each of the following three apartments:  
ent x on floor y-1, apartment x+1 on floor y-2 and apartment x+2 on floor y-3;  

each of the following three apartments:  
ent x-1 on floor y, apartment x-2 on floor y+1 and apartment x-3 on floor y+2. 

one of these two conditions is satisfied, then the people in apartment x on floor y will become 
 convinced and they will themselves start to spread the rumour also, from the next day onward. 

) 
days will it take before the people living in apartment 6 on floor 8 will start to spread the rumour 

) 
ere are summer holidays and several people are off, enjoying themselves elsewhere. They are 
available to spread the rumour. Clearly, this makes it more difficult (or maybe even impossible) for 

e to be convinced. What is the least number of apartments that must have people who are not away 
(and therefore available to spread the rumour) so that the people in apartment 6 on floor 8 can still be 
 

) 
tion of Question (b), how many different patterns with this least required number of inhabited 
exist? 



Solution Problem 5: Gossip travels fast 
 
Question (a) 
It is not difficult to fill the diagram with numbers indicating on which day the people living there will be 
convinced. It takes 10 days to reach apartment 6 on floor 8 and they will start spreading the rumour on day 11. 
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) 
ay work backwards, starting from the apartment in position (6,8) and figuring out which other 
are required to supply the rumour to that position. For instance, the three apartments in positions 
and (8,5) indicated by the number 1 will do. To supply the rumour to these three apartments, at least 
ents on the diagonal below are required, for instance those indicated by the number 2 in positions 
 (8,4), (9,3) and (10,2). But to supply the rumour to these five apartments, again just five apartments 
onal just below will do! For instance: those indicated by the number 3. This pattern can now be 
is not difficult to complete the diagram and to count the number of apartments required to spread the 
vincingly to position (6,8). The total number of apartments is then equal to 6+39+1=46.  
: from the initial 9 apartments indicated with X only 6 are required, 39 apartments are required to 
news to position (6,8), and of course the people living there should be available too.   
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Question (c) 
Minimality of the solution given under (b) follows from the observation that in the first step at least three 
consecutive locations (indicated by the number 1) on a diagonal are required, and that in the next step (starting 
from these three consecutive locations) it follows that at least five consecutive locations (indicated by the 
number 2) on the next subdiagonal are required. From then onwards again at least five consecutive locations on a 
next subdiagonal are always required: this minimal pattern no longer grows but it has stabilized. 
 
For the first step there are two ways to choose the three consecutive locations on the diagonal. 
For the second step there are four ways to choose the five consecutive locations on the next subdiagonal. 
For each of the following steps there are two ways to choose the five consecutive locations on the next 
subdiagonals. This continues until a position is reached ‘at the border’, i.e. on the first floor or with a first 
apartment. From then onwards there is only one choice available. 
 
We need to work out each of the eight situations that are possible after the first two steps. As an example 
consider the situation indicated in the diagram given under (b). This pattern of five positions needs to shift down 
precisely once, and to shift to the left precisely five times. There are 6 different ways to do this. In a similar way 
we may treat the other possibilities and we find that there are “six over one” plus “six over two” plus “six over 
three” plus “six over four” possibilities, i.e. 6+15+20+15=56 possibilities, for the given pattern of locations 
indicated by the number 1. For the other possible pattern of locations with a number 1 there are 0+1+6+15=22 
possibilities.  
 
In total this means that there are 78 different possibilities. 
 


