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In [ l ] the Editor of this journa l proposed essen t ia l ly the follow-
ing question: What Fibonacci number s of index less than 10, 000 have 
t e r m i n a l digits coincident with the index? This note a n s w e r s that 
quest ion by supplying a compu te r -gene ra t ed table of such coincidences . 

The computer p rog ram was wr i t t en in the ALGOL 60 in te rna -
t ional a lgor i thmic language [2 J and is given in the Appendix. For 
those r e a d e r s not famil iar with the ALGOL language, the operat ions 
pe r fo rmed by the p r o g r a m a r e bas ica l ly as follows: With s ta r t ing 
values given, al l Fibonacci number s with indices 1 to 9999 a r e com-
puted modulo 10, 000. Fibonacci numbers F , through F n a r e then 

1 9 
reduced mod 10 and compared with thei r r e spec t ive indices , F , n 

through F q q a r e reduced mod 100 and l ikewise compared , a.nd s i m -
i l a r reduct ions and compar i sons a r e per formed for F , n n through 
F q q Q and for F , n n o through FQQQQ. If the compar i son yields an 
answer YES, the index for which this occurs is m a r k e d with an a s -
t e r i s k A 100 x 100 table? shown listed as tables l and II, is then. 
pr in ted out with row coordina tes in hundreds and column coordinates 
in uni ts , and with a s t e r i s k s in the locations where coincidences occur . 
Hence, an a s t e r i s k in row zero column 61 indicates that F , , has 
61 as i ts las t two digi ts , and s i m i l a r l y an a s t e r i s k in row 4 column 9S 
indicates that F 4 R ( - has 485 as i t s las t th ree d ig i t s . Note the regu-
la r i ty of pa t te rns in Tables I and II; these might prove to be an in-
t e r e s t ing subject for fur ther i nves t i ga t i on 

A digest of the r e su l t s r epor ted he r e in is given in Table III. 
These r e su l t s we re checked through F^QC by inspect ing a table [ 3 ] 
of Fibonacci n u m b er s and by running s eve ra l ve r s ions of the bas ic 
program^ 
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(Continued from page 116.) 

U k " b = u k - l U k - 2 - - - U k - ( k - l ) V ( k - l ) " b 

Hence 

i=k -1 
u = (uQ - b) II u. + b . 

i=0 

Choose k~ < k1 without loss of genera l i ty and the conclusion is ap-
pa ren t . 

We now consider equation (1) in s eve ra l special c a s e s . If b = 0 
the equation is eas i ly solved but in this case the theorem holds t r i v -
ivial ly. Let b = 2. Then we have 

u k + i = u k - 2 u k + 2 • 

which can be wr i t t en in the form 

u
k + i - l - K -l? • 

The solution of this equation is c lea r ly 

2 k 
(2) u k = A + 1 . 

Hence the sequence with e lements A^ + 1, for in tegra l A, is re la t ive ly 
p r i m e except possibly for the common divisor 2„ The exception is ob-
viously removed when A is an even in teger . When A = 2, we have the 
F e r m a t numbers mentioned previously,, 

(Continued on page 164. ) 
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APPENDIX 

ALGOL-60 P r o g r a m for Producing Fibonacci Termina l 
Digit Concidences 

begin 
p rocedure ho l le r i th (name, represen ta t ion) ; 
r e a l name; 
s t r ing represen ta t ion ; 

name: = represen ta t ion ; 
in teger p rocedure mod (x, m); 
value x, m; 
in teger x, m; 

mod: = x - m X (x f m); 
in teger i, j , k; 
r ea l blank, s ta r ; 
in teger a r r a y F [ - l : 9 9 9 9 ] ; 
r ea l a r r a y ce l l [0 :9999] ; 
ho l le r i th (blank, » '); 
ho l le r i th (s tar , ' * ' ) ; 
F [ - l ] : = l ; 
F [ 0 ] : = 0; 
c e l l [ 0 ] : = s ta r ; 
for k: = 1 step 1 until 4 do 
begin 

in teger finish, modulus; 
modulus: = 10 ^ k; 
finish: = modulus - 1; 
for i: = modulus / 10 step 1 until finish do 
begin 

F [ i ] : - mod ( F [ i - l ] + F [ i - 2 ] , 10000); 
cell["il : = if mod ( F [ i ] , modulus) = i 

then s ta r 
e l se blank; 

end calculat ions for k- th o rde r of magnitude; 
end setup of coincidence table; 
wr i te (for i: = 0 step 1 until 99 do 

for j : - 0 step 1 until 99 do cellflOOXi + j " | ); 
end Fibonacci t e r m i n a l digit coincidence p rog ram; 
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TABLE I 
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TABLE III 

INDICES COINCIDENT WITH FIBONACCI NUMBER TERMINAL DIGITS 

1, 5, 
25, 29, 

41 , 49, 
61 , 65, 

85, 89 

101, 125, 145, 149, 

245, 265, 

365, 385, 

485, 505, 

601, 605, 625, 649, 

701, 725, 745, 749, 

845, 865, 

965, 985, 

1105, 1205, 1249, 1345, 1445, 1585, 1685., 1825, 1925, 2065, 21 

2305, 2405, 2501, 2545, 2645, 2785, 2885, 3025, 3125, 3265, 33 

3505, 3605, 3745, 3749, 3845, 3985, 4085, 4225, 4325, 4465, 45 

4705, 4805, 4945, 5045, 5185, 5285, 5425, 5525, 5665, 57 

5905, 6001, 6005, 6145, 6245, 6385, 6485, 6625, 6725, 6865, 69 

7105, 7205, 7249, 7345, 7445, 7585, 7685, 7825, 7925, 8065, 81 

8305, 8405, 8501, 8545, 8645, 8785, 8885, 9025, 9125, 9265, 93 

9505, 9605, 9745, 9749, 9845, 9985, others exceed 10000. 

xxxxxxxxxxxxxxx 

Also solved by Douglas Lind and Donald Howells . 


