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Send al l communicat ions concerning Advanced P r o b l e m s and 
Solutions to Verne r E. Hoggatt, J r . , Mathemat ics Depar tment , San 
Jose State College, San Jose , California. This depar tment espec ia l ly 
welcomes p rob lems believed to be new or extending old r e s u l t s . P r o -
p o s e r s should submit solutions or other information that will a s s i s t 
the editor,, To facil i tate the i r considera t ion, solutions should be sub-
mit ted on sepa ra t e signed sheets within two months after publication 
of the p r o b l e m s . 

H - 7 0 Proposed by C. A. Church, Jr., West Virginia University, Morgantown, West, V a. 

For 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 ap -

2 pear together in the same select ion is F ,~, and if n = 2m+l , the ^ 6 m+2' 
total is F . 0 F , - . m+2 m+3 

H - 7 1 Proposed by John L. Brown, Jr., Penn State University, State College, Pennsylvania 

Show 
2n 
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H - 7 2 Proposed by Verner E. Hoggatt, Jr., San Jose State College, San Jose, California 

Let u = F , , where F is the mth Fibonacci number , and k n nk m 
is any posit ive integer ; and let 

[ml_ fml_ . [ml _ m ' 1 
I 0J~ ImJ ' InJ u u . o . . u, u u , . . . u, ' 
L J L J *- -1 n n-1 1 m - n m - n - 1 1 
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then show 

2H= L J m ~ T + L , uJm"fl • 
LnJ nk L n J (m-n)k Ln-lJ 

H - 7 3 ' Proposed by Vemer E. Hoggatt, Jr., San Jose State College, San Jose, California 

Let f (x) = 0, fx(x) = 1, and 

Wx>= x fn+l<X>+ fn<X> " i 0 , 
and let b (x) and B (x) be the polynomials in H-69, show 

a n d 

f 2n+2 ( x ) = x B n ( x 2 ) ' 

f 2 n + l ( x ) = b n ( x 2 ) ' 

thus the re is an int imate re la t ionship between the Fibonacci polynomials , 
f (x), and the Morgan-Voyce polynomials b (x) and B (x). 

H ~ 7 4 Proposed by Douglas hind, University of Virginia, Charlottesville, Va. 

Let f(n) denote the number of posit ive Fibonacci number s not 
g r e a t e r than a specified in teger n. Show that for n > 1 

f(n) = [K ln(n ^5 + J)] , 

where [x ] denotes g r ea t e s t in teger not exceeding x, and K is a con-
stant near ly equal to 2.078086943. (See H. W. Gould's Non-Fibonacci 
Numbers , Oct . , 1965, FQJ) . 

H - 7 5 Proposed by Douglas hind, University of Virginia, Charlottesville, Va. 

Show that the number of se t s of dis t inct in t ege r s with one e lement 
n, a l l other e lements less than n and not l e ss than k, and such that 
no two consecutive in tege r s appear in the set is F , ,, . 

H - 7 6 Proposed by V. E. Hoggatt, Jr., San Jose State College, San Jose, California 

It is well known that the Fibonacci numbers a r e sums of the 
r i s ing diagonals of P a s c a l ' s t r i ang le . Find a r e c u r r e n c e re la t ion for 
the r i s ing diagonals for the Fibonomial t r iangle : 
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u u - u Q u , . . . 
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u , = 1, u ? = 1, u« = 2, u . = 2, U(- .= j ^ , Uy = g e t c . See H - 6 3 A p r i l 

1965 F Q J p . 116 and H - 7 2 t h i s i s s u e . 

H - 7 7 Proposed by Vemer E. Hoggatt, Jr., San Jose State College, San Jose, California 

Show 

2n+l 
_n 

2k+2j+l '" J ~2n+2k+2 
J = 0 
J (2l5+1) F?1 , . ,„•= 5n L 

for a l l i n t e g e r s k . Se t k = - (n+1) a n d d e r i v e 

1 o «•-... •»-• - n 

2 j+l " b 

j=0 

a r e s u l t * of S„ G. Guba P r o b l e m # 1 7 4 I s s u e #4 J u l y - A u g u s t 1965 p . 73 
V 

of M a t e m a t i k a V S k o l e . 

AN A L T E R N A T E F O R M 

H - 4 9 Proposed by C. R. Wall, Texas Christian University, Ft. Worth, Texas 

Show t h a t , for n > 0, 

* , [m/2] (m) 
2 n \ T 5 L / J r«x 

' n+1 Z-* " m I 
m = 0 

• R e p o r t e d by H. W. Gou ld . 
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where [x] deno tes the in tegra l p a r t of x, and x*n' = x(x-1) . . . (x-n+1). 

Solution by Douglas Lind, University of Virginia, Charlottesville, Va. 

Solution: We f i r s t note ( ) = n /m i Horner ("Fibonacci and 
P a s c a l , " Fibonacci Quar te r ly , Vol. 2, No. 3, p . 228) has given 
equivalently 

m 
k=0 

so that 

k=0 

n 
= y 5 [m/2] (n 

m = 0 

the de s i r ed result,, 

OOPS! 

H-26 was finally solved by Douglas Lind and the solution appeared in 
the last i s s u e . 

PROBLEMS AND PAPERS 

H - 4 6 Proposed by F. D. Parker, SUNY at Buffalo, Buffalo, New York 

Prove 

D •= | a . . | = ( - l ) n K , 
n ' i j ' 
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4 where a. . = F . 1 . . „ (i, j = 1, 2, 3, 4, 5) and find the value of K. ij n+1 +J-2 J ' 

This p rob lem and i ts genera l iza t ions will be d i scussed in sepa ra t e 
pape r s by D. Klarner and L. Car l i tz to appear la ter in the Quar t e r ly . 

NON-HOMOGENEOUS FIBONACCI 

H - 4 8 Proposed by ]. A. H. Hunter, Toronto, Ontario, Canada 

Solve the non-homogeneous difference equation 

C . ~ = C , , + C + m , n+2 n+1 n 

where C, and C a r e a r b i t r a r y and m is a fixed posi t ive in teger . 

Solution by Raymond E. Whitney, Lock Haven State College Lock Haven, Pennsylvania 

Using the s tandard technique of convert ing the difference equa-
tion to a differential equation with the t r ans fo rm 

Y(t) = J c.tVi: (co = c 2 - .Cj - i), 

we obtain 

Y"(t) = Y'(t) + Y (t) + e m t 

Thus 

Y(t) = A e [d + > ^ ) / 2 ] t + B e [d " ^ ) / z ] t + [ l / ( m 2 _ m _ ^ e ^ 

Hence 

C = Y ( n ) ( o ) 
n 

= A [(1 + V T ) / 2 ] n + B-[(l - x / 5 ) / 2 ] n + m n / ( m 2 - m - 1) , 

where A, B a r e de te rmined via boundary conditions C , C, | . 

XXXXXXXXXXXXXXX 


