Junior problems

J277. Is there an integer n such that 4°" 4 54" is a prime?

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

Solution by Arkady Alt , San Jose ,California, USA
The answer is — No because 4°" + 5% can be represented in the form:

a' +4b" = (a® — 2ab + 2b%) (a® + 2ab + 2b*) .

Indeed, since 5" —1=(5—1) (5" 1 +5" 2+ .. +5+1) =4 (5" 1 +5" 2+ . +5+1)
4 4
then 54" + 4°" = (54n_1> +4- (45n_1+5n_2+"’+5+1> = a* 4 4b*, where

a =5 "and b= 45" T A5H

Also solved by Daniel Lasaosa, Universidad Publica de Navarra, Spain; Alessandro Ventullo, Milan, Italy;
Arbér Avdullahu,Kosovo; Corneliu Manescu-Avram, “Henri Mathias Berthelot” Secondary School, Ploiesti,
Romania; Mathematical Group “Galaktika shqiptare®, Albania; Daniele Mastrostefano, Universita di Roma
“Tor Vergata”, Roma, Italy; Polyahedra, Polk State College, FL, USA; AN-anduud Problem Solving Group,
Ulaanbaatar, Mongolia; Ritaman Ghosh, West Bengal, India; David Xu, Charter School of Wilmington,
USA.
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