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H-302 Proposed by George Berzsenyi, Lamar University, Beaumont, TX 

Let c be a constant and define the sequence <̂ an)> by a0 = 1, ax = 2, and 
an = 2ccn_i + can-2 f° r n >_ 2. Determine the sequence <(bny for which 

n 

fc = 0 

H-303 Proposed by Paul Bruckman, Concord, CA 

If 0 < s < 1, and n is any positive integer, let 

n 

(1) Hn(s) = £ k's, 
and 

(2) 6„(a) = Y^ - Hn(s). 

Prove that lim 0n(s) exists, and find this limit. 
n+00 

H-304 Proposed by V. E. Hoggatt, Jr., San Jose State University, 
San Jose, CA 

(a) Show that there is a unique partition of the positive integers, 
N, into two sets, A1 and A2, such that 

Ax U A2 = n, Ax H A2 = 0, 
and no two distinct elements from the same set add up to a Lucas 
number. 

(b) Show that every positive integer, M, which is not a Lucas number is 
the sum of two distinct elements of the same set. 

H-305 Proposed by Martin Schechter, Swarthmore College, Swarthmore, PA 

For fixed positive integers, m, n, define a Fibonacci-like sequence as 
follows: 

(rnSk_1 + Sk 2 if A: is even 
Sx = 1, S2 = m, Sk = < 

\ n^k-i + ^k-2 if k Is odd. 
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(Note that for m = n = 1, one obtains the Fibonacci numbers.) 

(a) Show the Fibonacci-like property holds that if j divides k then S-
divides Sk and in fact that (Sq9Sr) = S^^ where ( , ) = g.c.d. 

(b) Show that the sequence obtained when 

[m = 1,7-z = 4] and when [m = 19n = 8], 

respectively, have only the element 1 in common. 

H-306 Proposed by V. E. Hoggatt, Jr., San Jose State University, 
San Jose, CA 

(a) Prove that the system S9 

a + b = Fp , b + c = Fq 9 c + a = Fr , 

cannot be solved in positive integers if Fp , Fq , Fr are positive 
Fibonacci numbers. 

(b) Likewise, show that the system T, 

a + b = Fp , b + c = Fq , c + d = Fr , d + e = Fs , e + a = Ft , 

has no solution under the same conditions. 

(c) Show that if Fp is replaced by any positive non-Fibonacci integer, 
then 5 and T have solutions. 

If possible, find necessary and sufficient conditions for the system U9 

a + b = Fp , b + c = Fq , c + d = Fr , d + a = Fs , 

to be solvable in positive integers. 

SOLUTIONS 

Indifferent 

H-276 Proposed by V. E. Hoggatt, Jr., San Jose State University, 
San Jose, CA 

Show that the sequence of Bell numbers, <Bi>i=0 is invariant under re-
peated differencing. 

n / \ 
k = o V 

Solution by Paul S. Bruckman, Concord CA 

The following exponential inversion formula is well known: 

CD rw = it{k)z(k) ±ff gM = i2{i)(-i)n'kf(k)-
k=0 k=0 

Setting g(n) = Bn and f(n) = Bn+1 in (1), we obtain the result: 

(2) Bn = ]T (l)(-Vn'kBk + 1, n=0,l, 2, ... . 
k = 0 
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However, the right member of (2) is precisely A B . Hence, 

(3) t?Bl = Bn, n = 0, 1, 2, ... . 

Also solved by N. Johnson and the proposer. 

OLDER STUMPERS! 

H-25^ Proposed by R. Whitney,, Lock Haven State College, Lock Haven, PA 

Consider the Fibonacci-Pascal-type triangle given below. 

Fi Fi 

F F F 
r 1 r 2 M 

F F F v 
r 1 c 3 n 3 " l 

Fi _ Fn _ F_6 _ F-" _ Fi 
Find a formula for the row sums of this array. 

H-260 Proposed by H. Edgar, San Jose State University, San Jose, CA 

Are there infinitely many subscripts, n9 for which Fn or Ln are prime? 

H-271 Proposed by R. Whitney, Lock Haven State College, Lock Haven, PA 

Define the binary dual, D, as follows: 

D = < t\t = J 7 (at + 2i) ; at e {0, l}; n >_ 0>. 

Let Z? denote the complement of D with respect to the set of positive inte-

gers. Form a sequence, \<Sn\n=i, by arranging D in increasing order. Find a 

formula for 5n• 

(Note: The elements of D result from interchanging + and x in a binary num-
ber. D contains items like 2n • n\ , 3 • 2 ~ n\ , ... .) 


