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The condition to be fulfilled by p, q and r is:
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The problem asks to find the set of numbers (p, q, r) for which 
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 is maximum, as well as the maximum value of 
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The idea I follow is to fix p, and then q (so that at least 1/p+1/q<1), and to determine r.

I used a spreadsheet:

	p
	q
	r
	1/p+1/q+1/r
	Observation

	2
	2
	
	
	1/p +1/q = 1; not possible

	2
	3
	7
	0.9762
	1/p+1/q = 5/6 -> 1/r<1/6

	3
	3
	4
	0.9167
	1/p+1/q = 2/3 -> 1/r<1/3

	2
	4
	5
	0.95
	1/p+1/q = 3/4 -> 1/r<1/4


From here on, it is clear that any increase of p, q and/or r conduces to a decrease of 1/p+1/q+1/r. So, the maximum value that satisfies (*) is 0.9762 and it corresponds to p = 2, q = 3 and r = 7. 

I had also written a program in C++ to verify my judgement. Here it is:
//fracmax

#include<iostream.h>

long double p,q,r,p1,q1,r1,max1;

void main() {

max1=0;

for(p=1;p<=20;p++) {


for(q=1;q<=20;q++) {



for(r=1;r<=20;r++) {




if((1/p)+(1/q)+(1/r)<1 && 1/p+1/q+1/r>max1) {




max1=(1/p)+(1/q)+(1/r);p1=p;q1=q;r1=r;




}



}



}

}

cout<<"p= "<<p1<<"; q= "<<q1<<"; r= "<<r1<<"; maximum= "<<max1;

}

With the result:


p= 2; q= 3; r= 7; maximum= 0.97619

In conclusion, 0.9762 remains the maximum of 
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 that satisfies (*).
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