KAIST Math POW 2025-12 Name: Eunsung Ji

2025-12 Consecutive primes

Find all positive integers a, b such that % + % = z—; where p; and p, are consecutive primes.

Solution: WLOG, suppose a < b. From I 4 1 = b — PLowe get py(a + b) = pab

ab
and p2ab — pipa(a + b) = 0. Then we get (p1a — p2)(p1b — p2)

I3

p3. Since p, is prime and
pra — py < p1b — po, each term in LHS is either 1,p3 or pa, ps.
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First, let pja — py = 1,p1b — po = p3. Since
consecutive prime(i.e., py = ps + 2 or py,py = 2,3), we have p; = 2,ps = 3,a = 2,b =6 and
pr=3,p=2,a=1,b=2and p; =3,p, =5,a=2,b=10.

Second, let p1a — ps = po, p1b — pa = po. Since pia = 2p,, either a or p; is even. In former
case, if a = 2k then p1k = py so we have k = 1, a contradiction that p;, p, are consecutive.
In latter case, we have p; = 2,ps = 3,a =3,b= 3.

Therefore all possible positive integers are (a,b) = (1,2), (2,6), (2, 10), (3, 3).




