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Existence of a Clss of Special A rithm etic Progressions
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Abstract It has been pwoved that the prines contain aib itrarily long aritm etic progressions Furthem ore
for any positive ntegerk any subset of the prin es with positive relative upper density contains ak-tem a
rithm etic progression Consdering the prmeswhich can be written as 4h+ 1(h B positive integer), we
can obviusly have the conclusbnr  there exists a k-tem arithm etic progression and every tem can bewrit
ten asm’ + n°(m, n are positive ntegers). Whenk= 4 there are nfnitely such 4— tem arithm etic pror
gressons (n—-1)>+ (n—=8)% (n-7)*+ (n+4)% (n+ 7)*+ (n—-4)% (n+ 1)*+ (n+ 8)> Notng
that8’ + 1= 7"+ 4, i order to answer the problan that whether there exist four distinct positive inte
gesa b ¢ dwithd +b>=¢ + d such that there is a 5 tem arithm etic pogresson i (n+ a)® + (n
+ b)% (n+a)’+ (n-b)> (n—a)’+ (n+b)>, (n-a)’+ (n->0)% (n+c)*+ (n+d)> (n+

¢)’+ (n—=d)> (n-c)*+(n+d)>’ (n-c)*+ (n—-d)* for any positive integern, by using combina
torialm ethod w e prove that there do not exst such positive mntegers g b ¢ d. Beyond his three cor
jectures are posed n ths paper
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