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H-1 I3 Proposed by V . E. Hoggatt , J r . , San Jose State, Co l lege , San Jose, C a l i f . 

I f 

^ R ( n ) x
n = | | <i + xFi; 

n^o" j=i 

then show 

i) R(L 2 n - 1) = R(L2 n+i - 1) = 2n n > 2 

ii) R ( L
n + 3 + 1 } = 2 n n - 2 

(In "Representa t ions by Complete Sequences,TT Oct. 1963 Fibonacci Quar te r ly , 

T h e o r e m 3 s t a tes 

^ ( L 2 n _ i ) = R(L 2 n ) = 2n - 1 (n > 1) 

This should r e a d n > 2B) 

H-114 Proposed b y W i l l i a m C . Lombard and V . E. Hoggatt , J r . , San Jose State 
Co l lege , San Jose, C a l i f . 

Show that the sequence L0 = 2, L^ = 1 and L = L + L (n > 0) 

is complete,, 

Show that , if any L, (k > 2) is deleted, then the deleted sequence is 

s t i l l complete . 
161 
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Show that, if L0 or LA or (L. and L.; k > j > 2) is (are) deleted, 
3 K 

then the deleted (doubly deleted) sequence is incomplete,, 

(See H-53, Vol , 3, No. 1, page 45, Fibonacci Quarter ly.) 

H-115 Proposed by Stephen Headley, San Jose State College, San Jose, Cal i f . 

If 
^ R ( n ) X n = ]"]"<1 + X1 

n=o 1=0 

where L. is the i Lucas number, show R(L2 n) = R(L2n+i) = n + 1, 

H-.116 Proposed by V .E . Hoggatt, J r . , San Jose State College, San Jose, Cal i f . 

If 
00 00 

^R(n)Xn =J J (1 +XL3) , 
n=o j=o 

then for n > 0 show 

i) R t F ^ ) = R(F4n+i) = R(F4n+2) = F2n+i 

ii) R(F4n+3) = F2n+2 

H-117 Proposed by George Ledin, J r . , San Francisco, Cal i f . 

Prove 

F F F F 
n+3 n+2 n+l n 

F F F F 
n+2 n+3 n n+l 

F ^ F 
n+l n 

F F 
n+3 n+2 

T? T? TT TT 

n n+l n+2 n+3 

F2n+6F2n 

H-118 Proposed by George Ledin, J r . , San Francisco, Cal i f . 

Solve the difference equation 

C _,_ = F _,_ C _, + C n+2 n+2 n+l n 

th with Ci = a, C2 = b, and F is the n Fibonacci number, 
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SOLUTIONS 

A MANY SPLENDORED THING 

H-69 Proposed byM.N.S . Swamy, UniversityofSaskatchewan, Regina, Canada 

Given the polynomials B (x) and b (x) defined by, 

bn(x) = xB^^x) + b
n_!<x) tn > 0) 

Bn(x) = (x + D B ^ f e ) + \_t&) (n > 0) 

b0(x) = B0(x) = 1 

It is possible to show that 

r=o 
and 

V -Efn - r ' 1 ) r 
x 

bn(x) = > • i: : i x r 

r=o 

It can also be shown that the zeros of B (x) or b (x) are all real3 negative 
n n & 

and distinct* The problem is whether it is possible to factorize B (x) and 
b (x). I have found that for the first few values of n, the result n 

Bn« = TT [x + 4 cos2 (rfi) • f] 
r=i 

holdSo Does this result hold good for all n? Is it possible to find a similar 
result for b (x) ? n 
Solut ion by John C . Sjoherg, Car l i s le , Pennsylvania 

L e t fanfc) = bn(x2) 

W i & ) = xBn(x2) n > 0 
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then 

with 

and 

f ^ (x) = xf ^ ( x ) + f (x) , n+2 n+iv n ' 

f0(x) = 1 and fj(x) = x 

f t ] , . 
2r 

l I x 
\ r / 

r=o 

Thus 

[?] 
fn(2i cos y) = ^ ( * r

 r ) (2 i ) n " 2 r (cos y) 

We have by definition that 

r /o- \ -n s in (n + l )y 
f (2i cos y) = 1 ——r -1 

n J s in y 

The ze ros of f (2i cos y) a r e then n J 

y = r 1 1 for r = 1 ,2 ,3 , • • • , n 
n + 1 

and the ze ros of f (x) a r e then n 

r7r x = 2i cos — — r for r = 1,2, 3, " " a , n n + 1 

We have there fore that 

2n 

^ ) ="ft ( x - 2 i c o s 2 j r?r ) 
r=i 
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n 

bn(x) = T ~ [ ( * + 4cos»_£fT) 

r=i 

Similar ly 

TT( B (x) = I I / x + 4 cos2 TTr 

Since 

with 

we have 

nv I I I 2n + 2 
r = 1 

f (x) = xf (x) + f (x) n n - i n-2v 

f0(x) = 1 and fi(x) = x , 

Also solved by the Proposer. 

f (1) = F ^ n n+i 

NO SOLUTION 

H-70 Proposed b y C . A . Church, J r . , West Virginia University, Morgantown, 
West Va. 

F o r n = 2m show that the total number of k-combinat ions of the f i r s t 

n na tu ra l number s such that no two e lements i and i + 2 appear toge ther in 

the s a m e select ion i s F 2 , . and if n = 2m + 1, the tota l i s F , F 
m+2 m+2 m+3 

Add i t iona l Comment by the Proposer. 
A corresponding p rob lem for c i r cu l a r permuta t ions may also be posed 

using Kaplanskyfs second l e m m a [ same r e f e r e n c e ! which leads in th is c a s e to 

Lucas number s . That is 9 the number of ways of se lect ing k objects , from n 

a r r a y e d on a c i r c l e , with no two consecut ive is 
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Another solution to the problem of choosing k elements from among 
1, 2,e a ° , n such that i and i + 2 do not both occur, is given by M. Abramson 
[Explicit Expressions for a Class of Permutation Problems, Canadian Mathe-
matical Bulletin, 7(1964), 349]c Namely, there are 

z(n-2i^+i)(v) 

waySo This, of course, suggests a couple of binomial identities, when his ans-
wer is compared with mine,, 

A VERY PRETTY RESULT 

H-71 Proposed by John L. Brown, Jr. ,Penn . State University, State College, Pa. 

Show 

2n 

i>k(in)°k-\^° 
2n 

k=o 
2 k * F k - 0 

See also H-770 

Solution by the Proposer. 
Let 

so that 

a = I ; V B b - j - v 5 

^ a - b j -r k , , k 
Y = _ and L = a + b 

K V5 K 
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2x1 

5n = (2a - l)2n = £ (2a)k (~l)2n-k (?) 
and 

2n 
5n = <i - 2b)2n = Y * (-l)k(2b)k 

k-o 
(?) 

Add to get 

2n / \ 
2-Sn = ] P ("1)k ( ? ) 2* <ak + b k) 

k=o 

or 

Subtract to get 

t <-»* (?) 2 k (a k - b k ) 

k=o 

or 

2n 

°-2>>k*k-'(?K 
k~o 
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GENERALIZED FIBONOMIAL COEFFICIENTS 

H-72 Proposed b y V e r n e r E . Hoggatt , J r . , San Jose State Co l lege , San Jose, C a l i f 

Let u = F , , w n nk 
positive integer; and let 

Let un = F ^ , where F ^ is the m Fibonacci number, and k is any 

[ml = Tml Tmi =
 U m " ° u * 

0 m | n u u ,• ••ui u u 
L -1 L J u J n n-l. L m-n m-n-l 

' U i 

then show 

* W Ljlk L n J + L (m-n)k |? - l j 
This problem and many others related are thoroughly discussed in a pap-

er, "Fibonacci Numbers and Generalized Binomial Coefficients," to appear soon 
in the Fibonacci Quarterly, 

• • • • - * • • 

CORRECTIONS 

Please make the following corrections on the paper, I?On a Certain Kind 

of Fibonacci Sums," Vol. 5, No. 1, pp. 45-58, Fibonacci Quarterly: 

Page 46: In Eq. (4a), change P1(m,n)dx to P1(m,x)dx 

Page 49: In Corollary 1, the denominator of the second fraction should be dn 

instead of dnr . Delete the first m following second = sign. 

Page 51: Change the first part of the last paragraph to read: 

At this stage it seems clear that a study of the polynomials P^m.n) 

and P2(m,n) and of the numbers My and M2j is of basic importance to 

the development of any further theory. The numbers M^ j and M2j pose by 

themselves an interesting problem. The intuitive bounds... 

In the last two lines, change Mt . to M. . . 

Page 54: In the last line, change case to class . 

Page 56: In the table title, add an asterisk to P3 , i . e . , Pg(m,n) 

In the last line before Eq. (12), change written to rewritten. 

Page 58: Delete the extra with in Reference 8. Gr. [_. 3R. 
• * • * • 


