Proof of Quasi-Period 6 for Sequence A087256.
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Claim

Sequence A087256 has quasi-period 1 -3 -1 - x - 1 - 3 starting at n=1 except for AO87256(2) = 1,
wherex=26and x * 7, 10.

Proof

For the respective sets of modular congruences see the link in A033496.
Letn=6xk+j=1with k=20and0<j<6,andletz=2".

casesj=1, 3, 5: 25k mod 3 = 2 so that A087256(n) = 1.
Since 2, 8, 32 mod 3 = 2, by induction
26+ mod 3 = 26 x26*%* mod 3 = 2.

cases =0, 2, 4: 26*k+ mod 3 = 1
Since 1, 4, 16 mod 3 = 1, by induction
26-0+1)% mod 3 = 26 %25 mod 3 = 1.
z-1

Now 1< Zl <222 <7 sothat A0B7256(n) 23 whenn > 2.

By induction we obtain for
j=0: ZZ-2-0mod3 & ZZ=2 = 26,2222 4 Z=2 - (1,0 + 0) mod 3 = 0 mod 3.
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j=2 ZZ-2-0mod3 & L2 = 96, 22702, 222 (1,0 + 0) mod 3 = 0 mod 3.

j=4: %51 mod 3 & w: 26, 2"2&;4‘2 + 273'2 =(1x1+0)mod 3 =1 mod 3;
4x249_10 - O mod 3 & 4x26x(k+91)+4_10 - 26x 4x26’:’4—10 + (26—91)"10 = (1 XO + O) mOd 3 = 0 mod 3
furthermore, 2* mod 9=7 & 25k+M+4 mod 9 = 64 x25*¥** mod 9 = (1x7) mod 9 = 7;
therefore, 2x25k+4_5=(2x7 - 5)mod 9 = 0 mod 9 so that % is an integer.

In summary, A087256(6xk) = A087256(6xk + 2) = 3 and

A087256(6xk + 4) = 6 since 82520, 42;10, 229"5, 22_2, %,z is a trajectory to the maximum z.

Finally, the proof that A087256(6xk +4) # 7, 10 follows from the tree of fans in the link to A033496.



