Equation with Fibonacci coefficients.

https://www.linkedin.com/feed/update/urn:li:activity:6746091436783001600
Solve forx,y € R
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where F, is n-th Fibonacci’'s number and ¢ = > (the golden’s number).
Solution by Arkady Alt, San Jose, California, USA.
Since o™ — @" — ™! = 0, Vn € N (because ¢ — ¢ — 1 = 0) there are unique

c1,c2 € Rsuchthat ¢" = ¢ 1F, + c2Fy1,n € NUALO}.

Indeed, (po =1=ciFo+cF) < cy =1, (pl =c1F1+cfF, & c = (0—1 and
for any n € Nassuming ¢” = (¢ — 1)F, + Fy1,0"' = (¢ — 1)F,; + F, we have
" ="+ = (- 1)F, 1+ Fy+ (- 1DF, +Fp1 = (0= 1)(Foy +Fy) +
((0_ 1)(Fn + Fu) = ((0_ 1)Fn+1 + Fup.

Thus, by Math Induction, ¢" = (¢ — 1)F, + Fn.1,Vn € NU {0} and, therefore,
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n—-1 _ — +

forany n e N we have 9" = o It g Fun = Ty ,
_ 1, _e-1 x_ 1

where x = 5,y = —5— and, therefore, 5 = o1 ¥
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