
Problema J235. In the equality
√
ABCDEF = DEF , different letters

represent different digits. Find the six-digit number ABCDEF .

Proposed by Titu Andreescu, University of Texas at Dallas, USA

Solution by Ercole Suppa, Teramo

Denoting x = ABC, y = DEF we have√
1000x + y = y ⇔ 1000x = y(y − 1)

where x, y ∈ {100, 101, . . . , 999}.

Since y, y − 1 are relatively prime integers there are two possible cases

• if y is even then y − 1 is divisible by 125, so

y − 1 125 250 375 500 625 750 875 900

y 126 251 376 501 626 751 876 901

y(y − 1) 15750 62750 141000 250500 391250 563250 766500 810900

Since y(y − 1) = 1000x, it follows that y = 376, x = 141 and 1000x + y =
141376.

• if y is odd then y is divisible by 125, so

y − 1 124 249 374 499 624 749 874 899

y 125 250 375 500 625 750 875 900

y(y − 1) 15500 62250 140250 249500 390000 561750 764750 809100

Since y(y − 1) = 1000x, it follows that y = 625, x = 390 and 1000x + y =
390625.

Since different letters represent different digits, the only six-digit number
ABCDEF satisfying the required condition is 390625. �
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