
34 ADDITIONAL F A C T O R S OF THE FIBONACCI 
AND LUCAS SERIES 

B r o t h e r U . A l f r e d , F . S. C . 

In h i s vo lume e n t i t l e d , " R e c u r r i n g S e q u e n c e s , " 
D. J a r d e n (1) h a s l i s t e d known f a c t o r s of the f i r s t 385 F i b -
o n a c c i and L u c a s n u m b e r s . The p r e s e n t a r t i c l e h a s for 
p u r p o s e to e x p l o r e t h e s e n u m b e r s for add i t i ona l f a c t o r s in 
the r a n g e p < 3000. 

In i t i a l ly r e c o u r s e w a s had t o the r e s u l t s of D. D. 
Wal l (2) . His t ab l e l i s t s a l l p r i m e s l e s s t h a n 2 , 0 0 0 which 
have a p e r i o d o t h e r t h a n the m a x i m u m . A c o m p a r i s o n of 
t h e s e r e s u l t s wi th J a r d e n ' s f a c t o r i z a t i o n s i n d i c a t e d tha t the 
fol lowing add i t iona l f a c t o r s a r e now known. 

F A C T O R NUMBER F A C T O R N U M B E R 
1279 L(213) 1823 L(304) 
1523 L(254) 1871 L(187) 
1553 F(259) 1877 F(313) 
1579 L(263) 1913 F(319) 
1699 L(283) 1973 F(329) 
1733 F(289) 1999 L(333) 

The a l t e r e d f a c t o r i z a t i o n s a r e g iven be low , the 
newly i n t r o d u c e d f a c t o r s be ing s t a r r e d whi le the r e m a i n i n g 
r e s i d u a l f a c t o r s a r e u n d e r l i n e d . 

L(213) = (22) (1279*) (688846502588399) 
(92750098539536589172558519) 

L(254) = (3) (1523)* 
(2648740825454148 613249949508363373930080 

1481688547) 

F(259) = (13) (73)(149) (1553*)(2221) 
(1230669188181354229694664202889707409030657) 

L(263) = (1579)* (58259567431970886012123727669192696 
71291074998545101) 
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L(283) - (1699*) (81904697726943126494463Z304401 
436834913485475901902U271) 

F(289) « (577)(1597)(1733*) (6993003378638095531165091 
46296699696041517688627857) 

L(304) _. (607)(1823*)(2207) (1394649074942606274369752 
591985187160682041802787493441) 

L(187) = (199) (1871*)(3571) (9056742344085065262650973 
90431) 

F(313) = (1877*)(61685362812877205040156603432943577 
707491529123044875479090829) 

F(319) = (89)(l9l3*y(514229)(237307080l850309840641893 
5684191808195096087137462113977) 

F(329) = (13)(1973*)(2971215073) (33530815263744997367 
32080010898338282852228390465658077) 

L(333) ~ (22) (19) (1999*)(4441)(146521)(1121101)(54018521) 
(6541686696030480781978 65815767570296106159) 

The nex t s t e p was t o e x p l o r e the p e r i o d s of a l l 
p r i m e s in the r a n g e 2000 < p < 3000 . In c a r r y i n g out t h i s 
w o r k the fol lowing po in t s w e r e kep t in m i n d : 

(1) F o r p r i m e s of t he f o r m lOx + 1, the p e r i o d k(p) of the 
F i b o n a c c i s e r i e s i s a f a c t o r of p - 1 ; for p r i m e s of the f o r m 
lOx + 3 , k (p) i s a f a c t o r of 2p + 2 . 

(2) F o r p r i m e s of the f o r m lOx + 1, the p e r i o d i s even ; for 
p r i m e s of the f o r m lOx + 3 , the p e r i o d h a s the s a m e p o w e r 
of 2 a s i s found in 2p + 2 . 

The f i r s t z e r o of the F i b o n a c c i s e r i e s for a 
p r i m e p is i n d i c a t e d by Z ( F , p ) , whi le the f i r s t z e r o for 
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the L u c a s s e r i e s i s deno ted Z(L f p)« 

All c a s e s a r e c o v e r e d by the fol lowing: 

(1)££ k(p) i s of the f o r m 2(2y.+ 1), t hen Z(f, p) = k ( p ) / 4 and 
Z ( L , p ) = k ( p ) / 2 . 

2 
(2) If k(p) i s of the f o r m 2 (2y + 1), t hen Z ( F , p ) = k ( p ) / 4 

and p i s not a f a c to r of the L u c a s s e r i e s # 

rn 
(3) If k(p) is of the f o r m 2 (2y + 1), m > 3S t hen Z ( F , p ) 

i s k ( p ) / 2 and Z ( L , p ) i s k ( p ) / 4 . ~~ 

It i s to be no ted tha t in the f i r s t c a s e Z ( L t p ) i s odd and 
tha t Z ( F # p ) i s l i k e w i s e odd in the second c a s e , In the 
t h i r d c a s e Z ( L , p ) i s e v e n , Knowledge of the f i r s t z e r o s in 
the F i b o n a c c i and L u c a s s e r i e s l e a d s to a d i r e c t c o n c l u s -
ion r e g a r d i n g the p e r i o d of the F i b o n a c c i s e r i e s , 

In the t ab le tha t fo l lows # the p e r i o d of the F i b -
onacc i s e r i e s a s we l l a s the f i r s t z e r o s in the F i b o n a c c i 
and L u c a s s e r i e s a r e given for a l l p r i m e s in the r a n g e 
2000 < p < 3000, Al l F i b o n a c c i n u m b e r s w i t h index a m u l -
t ip le of Z(F^p) have the g iven p r i m e as a d i v i s o r ; a l l L u c -
as n u m b e r s wi th index an odd m u l t i p l e of Z (L f p) have the 
g iven p r i m e as a d iv i so r* 

T A B L E OF PERIODS AND ZEROS OF THE FIBONACCI 
AND LUCAS SERIES IN THE RANGE 2000 t o 3000 

p 

2003 
2011 
2017 
2027 
2029 

k(p) 

4008 
2010 
4036 
1352 
1014 

Z ( F , p ) 

2004 
2010 
1009 

676 
1014 

Z ( L . p ) 

1002 
1005 
_ „ - -

338 
507 
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T A B L E OF PERIODS AND ZEROS 

p k(p) Z ( F , p ) Z ( L , p ) 
2039 
2053 
2063 
2069 
2081 

2083 
2087 
2089 
2099 
2111 

2113 
2129 
2131 
2137 
2141 

2143 
2153 
2161 
2179 
2203 

2207 
2213 
2221 
2237 
2239 

2243 
2251 
2267 
2269 
2273 

2038 
4108 
4128 
1034 

130 

4168 
4176 

••• 1044 
2098 
2110 

4228 
2128 
2130 
427 6 
2140 

4288 
4308 

80 
198 

4408 

64 
4428 

148 
1492 

746 

4488 
750 

1512 
324 

4548 

2038 
1027 
2064 
1034 

130 

2084 
2088 

261 
2098 
211 0 

1057 
1064 
2130 
1069 

535 

2144 
1077 

40 
198 

2204 

32 
1107 

37 
373 

746 

2244 
750 
7 56 

81 
1137 

1019 
: 

1032 
517 

65 

1042 
1044 

1049 
1055 

„ ra „ «. 

532 
1065 

1072 

20 
99 

1102 

16 

• 

373 

1122 
375 
378 

» — _ M 
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TABLE OF PERIODS AND ZEROS 

p 
2281 
2287 
2293 
2297 
2309 

2311 
2333 
2339 
2341 
2347 

2351 
2357 
2371 
2377 
2381 

2383 
2389 
2393 
2399 
2411 

2417 
2423 
2437 
2441 
2447 

2459 
2467 
2473 
2477 
2503 

k(p) 
760 

4576 
4588 
4596 
2308 

2310 
1556 
2338 
2340 
4696 

2350 
4716 
790 

4756 
2380 

4768 
398 

4788 
2398 
2410 

124 
4848 
4876 
1220 
1632 

2458 
4936 
4948 
4956 
5008 

Z ( F , p ) 
380 

2288 
1147 
1149 

577 

2310 
389 

2338 
585 

2348 

2350 
1179 
790 

1189 
595 

2384 
398 

1197 
2398 
2410 

31 
2424 
1219 
305 
816 

2458 
2468 
1237 
1239 
2504 

Z(L ,p ) 
190 

1144 
____ 

1155 
- - _ _ 
1169 
_—_ 
1174 

1175 

395 

1192 
199 

____ 
1199 
1205 

........ 
1212 
__-._ 
____ 
408 

1229 
1234 
____ 
_-__ 
1252 
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TABLE 

P 
2521 
2531 
2539 
2543 
2549 

OF PE] 

k(p) 
120 

2530 
2538 
5088 
2548 

2551 2550 
2557 5116 
2579 2578 
2591 518 
2593 5188 

2609 
2617 
2621 
2633 
2647 

2657 
2659 
2663 
2671 
2677 

2608 
5236 
1310 
5268 
5296 

5316 
886 

1776 
2670 
5356 

2683 
2687 
2689 
2693 
2699 

2707 
2711 
2713 
2719 
2729 

5368 
1792 
896 

5388 
2698 

5416 
2710 
5428 
2718 
682 

5 AND ZEROS 

Z ( F . p ) Z(L ,p) 
60 30 

2530 1265 
2538 1269 
2544 1272 
637 

2550 1275 
1279 
2578 1289 
518 259 

1297 - - - -

1304 652 
1309 
1310 655 
1317 
2648 1324 

1329 
886 443 
888 444 

2670 1335 
1339 - - — 

2684 1342 
896 448 
448 224 

1347 
2698 1349 

2708 1354 
2710 1355 
1357 
2718 1359 
682 341 
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TABLE OF PERIODS AND ZEROS 

p 
2731 
2741 
2749 
2753 
2767 

2777 
2789 
2791 
2797 
2801 

2803 
2819 
2833 
2837 
2843 

2851 
2857 
2861 
2879 
2887 

2897 
2903 
2909 
2917 
2927 
2939 
2953 
2957 
2963 
2969 
2971 
2999 

k(p) 
390 

2740 
916 

1836 
5536 

1852 
164 

2790 
5596 
1400 

5608 
2818 
5668 
5676 
5688 

2850 
5716 
1430 
2878 
5776 

5796 
5808 
2908 
5936 
58 56 
2938 

'5908 
5916 
5928 
424 • 

2970 
2998 

Z ( F , p ) 
390 
685 
229 
459 

2768 

463 
41 

2790 
1399 ••. 
700 

2804 
2818 
1417 
1419 
2844 

28 50 
1429 
1430 
2878 
2888 

1449 
2904 
727 

1459 
2928 
2938 
1477 
1479 
2964 
212 

2970 
2998 

Z ( L , p ) 
195 

. „ . _ 

. . . . 

. . . . -
1384 

. . . . 

1395 

350 

1402 
1409 

1422 

1425 

715 
1439 
1444 

. . . . 
; 1452 

• 

1464 
1469 

1482 
106 

1485 
1499 
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The revised factorizations of Fibonacci numbers 
resul t ing from the information in the preceding table are 
l isted below. 
F(229) = (457)(2749*)(256799205151071273644U5114294 

714688654853) 

F(261) = (2) (17)(173)(2Q89*)(514229)(3821263937) 
(650821725749604421490156151,36409) 

F(305) = (5) (2441*)(4513)(555003497) (806206763478084 
21095221688408565244445343042761) 

F(373) = (2237*) (1791590813799720247 695993822955'27 50 
8296287028193832492595657294050015005389) 

The revised factorizations of Lucas s e r i e s num-
b e r s resul t ing from the presen t investigation are given 
herewith. 

L(190) = (3) (41) (2281*)(29134601)(62403963764184557472 
8492521) 

L(199) * (2389*) (16230214517045729046276217142808933 
1241) 

L(224) » (1087) (2689*) (4481)(4966336310413757728406317 
515606275329) 

L(259) = (29) (2591*)(54018521)(33066690054689811646 
0968438563218940272271) 

L(338) = (3) (2027*)(90481)(7893870715125946824266428 
3 515154949332581380084893707250688723) 

L(341) = (199)(2729*) (3010349) (1125412839062525454792681 
92813140395290253805955295249179369) 
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L(350) s (3) (41) (281) (401) (2801*)(57061)(12317523121) 
(5125653689671712991097651838516766450351 

8615201) 

L(373) s (2239*)(40025403581523031569114917729520068 
2735160941001088181098834904823746738439) 

L(378) B (2) (34)(83)(107)(281)(1427)(2267*)(11128427) 
(3354115420615683) (6107715326239760494806446 

75930474345629523) 

CONCLUSION 

The p r e s e n t w o r k h a s con t inued the t ab l e of Wal l 
in s y s t e m a t i c a l l y d e t e r m i n i n g the p e r i o d s of p r i m e s beyond 
2000 and l e s s t h a n 3000 . In add i t i on , i n f o r m a t i o n h a s b e e n 
p r o v i d e d r e g a r d i n g the f i r s t z e r o s of the F i b o n a c c i and L u c 
a s s e r i e s in t h i s s a m e r e g i o n . 

As a r e s u l t of W a l l ' s d a t a and i t s e x t e n s i o n in 
t h i s p a p e r , add i t i ona l f a c t o r i z a t i o n s have b e e n found for 
F i b o n a c c i and L u c a s n u m b e r s a s g iven in J a r d e n ! s t a b l e s . 
In p a r t i c u l a r L (263) , F(313) , F ( 3 7 3 ) , L(199), and L(373) 
wh ich w e r e p r e v i o u s l y u n f a c t o r e d have now b e e n shown to 
be c o m p o s i t e . 

B I B L I O G R A P H Y 

(1) Dov J a r d e n : R e c u r r i n g S e q u e n c e s . R i v e o n L e m a t e m a t i k a 
1 9 5 8 . 

(2) D. D. Wal l : F i b o n a c c i S e r i e s Modu lo m* The A m e r i c a n 
M a t h e m a t i c a l M o n t h l y , Vo l . 67 , N o . 6, J u n e - J u l y i 9 6 0 , 
p p . 5 2 5 - 5 3 2 . ^ u ^ ^ ^ ^ ^ o . . 

HAVE YOU S E E N ? 
S . K . S t e in , The I n t e r s e c t i o n of F i b o n a c c i S e q u e n c e s , 
M i c h i g a n M a t h . J o u r n a l , 9 (1962), D e c , N o . 4 , 3 3 9 - 4 0 2 . 
L . C a r l i t z , G e n e r a t i n g F u n c t i o n s fo r P o w e r s of F i b o n a c c i 
N u m b e r s , Duke M a t h . J o u r n a l V o l . 2 9 (1962), M a r . , N o . 1, 
pp . 5 — 12. 


