
 
The cow, the horse, and the sheep (after Loyd) 

 
A farmer has a field, a cow, a horse, and a sheep.  All three animals together can graze the field bare in two days, but 

the cow and the horse without the sheep would take three days, the cow and the sheep would take four days, and the 

horse and the sheep six days.  How long would it take each animal to graze the field bare on its own? 

 
 

 
 

Solution 
 

Let G > 0 be the number of units of grass in the field, c the number of units the cow eats in a day, h the number that the 

horse eats, and s the number that the sheep eats.  Then, on the face of it, we have 

 

2c + 2h + 2s = G, 

3c + 3h = G, 

4c + 4s = G, 

6h + 6s = G, 

 

and these equations are soon seen to be inconsistent.  So the problem would appear to have no solution. 

 

However, grass grows.  Suppose that it grows g units in a day;  then to graze the field bare in D days the animals must 

eat not just the G units of grass that were there at the start but also the Dg units that have been growing while they have 

been eating.  This gives the revised equations 

 

2c + 2h + 2s = G + 2g, 

3c + 3h = G + 3g, 

4c + 4s = G + 4g, 

6h + 6s = G + 6g, 

 

from which c = G/3, h = G/4, s = G/6, and g = G/4. 

 

So, assuming that the grass grows at a constant rate per day, the cow alone can graze the field bare in 12 days,            

but the horse can only keep up with the new growth and will never graze the field bare at all, while the sheep will be 

overwhelmed because the grass will be growing half as fast again as the sheep can eat it. 

 
 
 
 

History 
 

Problems of this general kind are ancient, but are normally set with three equations only and with no growth 

complication (typically, three taps are filling a cistern, we are told how long each pair would take if the third were 

turned off, and the task is to find out how long the three taps would take together).  The first to set the problem with 

grass in a field and apparently one stipulation too many, and to require the solver to realise that the grass must be 

growing if these stipulations are not to be inconsistent, appears to have been Loyd.  In his 1914 Cyclopedia of 5,000 

Puzzles, pages 47 and 345, he has goat and goose for my horse and sheep, uses 45 / 60 / 90 days for the times taken by 

the animals in pairs, adds a condition that the goat and goose together eat as much as the cow, which requires the grass 

to be growing if the stipulations are not to be inconsistent, and sets the time taken by all three together as the question to 

be answered (it turns out to be 36 days). 

I published the present formulation, which I think more natural than Loyd’s, in August 2014, with an invitation to 

readers to tell me if it had been used before.  None has yet done so. 

Is it fair just to say “graze” or “grass” in the statement of the problem, and to leave the solver to realise that the grass 

must be growing?  Loyd apparently thought so, and so do I. 
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