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B-190 A repeat of B-186 with a typographical error corrected. 

Let L be the n Lucas number and show that 

L^ /L = [L Q - 3 ( - l ) n ] 2 + (-l)n25F2 . 5 n ' n l 2n J n 

B-191 Proposed by Guy A. Guillottee, Montreal, Quebec, Canada. 
In this alphametic, each letter represents a particular but different 

digit, all ten digits being represented here. It must only be that well-known 
mathematical teaser from Toronto, J9 A. H. Hunter, but what is the value 
of HUNTER? 

MR 
H U N T E R 

MADE 
A_ 

T E A S E R 

B-192 Proposed by Warren Cheves, Littleton, North Carolina. 
Prove that FQ = L F 0 - (-l)nF . 3n n 2n n 

443 
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B-193 Proposed by V. E. Hoggatt, Jr., San Jose State College, San Jose, California. 

Show that L , ± L i s 5F F o r L L depending on the choice n+p n -p p n p n ^ & 

of sign on whether p i s even o r odd. 

B-194 Proposed by Phil Mana, University of New Mexico, Albuquerque, New Mexico. 

Show that L ^A. -» L = 5F, [ F ^ + ( - l ) n F ^ ] . n+4k n kL n+3k ' n+k 

B-195 Proposed by David Zeitlin, Minneapolis, Minnesota. 

Let , denote L L • • • L ,- / L - L 0 • • • L . Show that r | n n - 1 n - r + 1 1 2 r 

Following i s a l i s t of so lve r s whose n a m e s w e r e inadvertent ly omit ted 

from l i s t s in recent i s s u e s : 

B-144 Don Allen 

B-148 , B-149, B-150, B - 1 5 1 , B-153 - D. V. Ja iswal 

B-160, B - 1 6 1 , B - 1 6 3 — H . V. Kr i shna 

B-166 Michael Yoder 

B-167 T. J . Cullen, Bruce W. King, R. W. Sielaff, Michael Yoder 

B-168 Michael Yoder 

B-169 Wray G„ Brady , Michael Yoder 

B-170, B-171 — Michael Yoder 

SOLUTIONS 

A CUBIC IDENTITY 

B-172 Proposed by Gloria C Padilla, Albuquerque High School, Albuquerque, New 
Mexico. 

Let F 0 = 0, F t = 1, and F n + 2 = F n + F n + 1 for n = 0, 1, - • • . 
Show that 

?a = F 3 + F* + 3F F ± 1 F ± „ n+2 n n+1 n n+1 n+2 
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Solution by C B. A. Peck, State College, Pennsylvania. 

We obtain the de s i r ed r e su l t f rom (x + y)3 = x3 + y3 + 3xy(x + y) on 

subst i tut ing F n = x and F - = y and hence F + 2 = x + y. Note that the 

r e s u l t does not depend on the init ial values 

Also solved by W. C. Barley, Wray G. Brady, T. J. Cullen, Andrew Dias, David Englund, 
Herta T. Freitag, Bernard G. Hoerbelt, John E. Homer, Jr., John Ivie, Bruce W. King, 
Peter A. Lindstrom, Bruce Lynn, John W. Milsom, Klaus-Gunther Recke, Michael Rennie, 
Gerald Satlow, A. G. Shannon, Richard W. Sielaff, Charles W. Trigg, John Wessner, 
Gregory Wulczyn, Michael Yoder, and the Proposer. 

ANOTHER CUBIC IDENTITY 

B-173 Proposed by Gloria C Padilla, Albuquerque High School, Albuquerque, New 
Mexico. 

Show that 

Y = F 3 - F 3 - 3F F F 
r 3 n n+2 n - 1 n n+1 n + 2 ' 

Solution by T. J. Cullen, California State Polytechnic College, Pomona, California. 

F r o m F o r m u l a XXI on p . 68 of Vol. 1, Fibonacci Quar te r ly ; 

*3n n n+1 n - 1 ' 

Hence , by B-172, 

TT = T?3 _ p3 - 3F F F 
•^3n n+2 J n - 1 °* n r n+1 * n+2 

Also solved by W. C Barley, Wray G. Brady, Herta T. Freitag, Bernard G. Hoerbelt, 
John E. Homer, Jr., John Ivie, Bruce W. King, Peter A. Lindstrom, John W. Milsom, 
C B. A. Peck, Klaus-Gunther Recke, A. G. Shannon, Charles W. Trigg, Gregory Wulczyn, 
Michael Yoder, David Zeitlin, and the Proposer. 

MODULO 10 

B-l 74 Proposed by Mel Most, Ridgefield Park, New Jersey. 

Le t a be a non-negat ive in teger . Show that in the sequence 
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2 F a + l ' 2 2 F a + 2 ' 2 3 F a + 3 ' " ' 

all differences between success ive t e r m s m u s t end in the s a m e d i g i t 

Solution by Michael Yoder, Student, Albuquerque Academy, Albuquerque, New Mexico. 

The sequence sa t is f ies the r e c u r r e n c e 

S lQ = 2S ,- + 4S (S = 2 n F , ) . 
n+2 n+1 n n a+n 

Thus 

S n + 2 " S n + 1 = ( S n + l " Sn> + 5 S n 5 S n + 1 " S n < m o d 1 0 ) • 

s ince all S a r e even. 

Also solved by T.J. Cullen, David Englund, Hertd T. Freitag, C B. A. Peck, Klaus-Gilnther 
Recke, A. G. Shannon, Charles W. Trigg, John Wessner, David Zeitlin, and the proposer. 

A GENERALIZED 2-BY-2 DETERMINANT 

B-175 Composed from the Solution by David Zeitlin to B-155. 

Let r and q be constants and le t U0 = 0, Uj = 1, U 2
 = r U

n - M " 
qU . Show that ^ n 

U , U ^u - U _,_ ,, U = q n U IL . n+a n+b n+a+b n ^ a b 

Solution by Michael Yoder, Student, Albuquerque Academy, Albuquerque, New 
Mexico. 

F o r a = 0, the identi ty i s obviously t rue; and if it i s t rue for a = 1, 

i t will be t rue by induction for all a. S imi la r ly , the identi ty need only be 

proved for b = 1, and the p rob lem reduces to that of proving u
n + i " u

n + 9 U
n 

= q . F o r n = 0, th is i s t rue ; and s ince 
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Un+2 " U n + 3 U n + l = U n + 2 <rUn+l " * u
n > " ( r U n + 2 " ^ n + l ) U n + l 

= <*(Un+l - Un+2Un> • 

the identity is verified for all as bs and n„ 

Also solved by Wray G. Brady, T. J. Cullen, Herta T. Freitag, C. B. A. Peck, Klaus-Giinther 
Recke, A. G. Shannon, Gregory Wulczyn, and David Zeitlin. 

CUBES IN TERMS OF FIBONOMIALS ON DIAGONAL 3 

B-176 Proposed by Phil Mana, University of New Mexico, Albuquerque, New Mexico. 

Let denote the Fibonomial Coefficient [-] 
n n-1 n - r + l / £ 1 2 r 

Show that 

n - [-;s] -'p1 r]-[i] 
Solution by David Zeitlin, Minneapolis, Minnesota. 

Let Hn satisfy H n + 2 = H n + 1 + Hn, and define 

j n = H H - ••• H ^ , /H-KL ••• 1 r i n n-1 n - r + 1 / 1 2 H r 

where H. > 0 , i = 1 , 2 , ••• . Since 

<*> 2 H n = H n + 2 H n + l " 2 H n + l H n - l " H n - l H n - 2 ' 

multiplication of (1) by Hn gives 

The desired result is obtained from (2) for 
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H = F , where W = n . n n I r J |_ r J 

Also solved by L. Carlitz, T J. Cullen, Herta T Freitag, John E. Homer, Jr., Peter A. 
Lindstrom, John W. Milsom, C B. A. Peck, Klaus-Gunther Recke, A. G. Shannon, 
Charles W. Trigg, Gregory Wulczyn, Michael Yoder, and the Proposer. 

FOURTH POWERS IN TERMS OF FIBONOMIALS 

B-177 Proposed by Phil Mana, University of New Mexico, Albuquerque, New Mexico. 

Using the notation of B-176, show that 

n-["rM°i2]-*[%+1H?]-
for some in teger a and find a. 

Solution by R. M. Grassl, University of New Mexico, Albuquerque, New Mexico. 

Lett ing n = 2 , we find that a would have to be 4. Then le t t ing a = 

4 , both s ides satisfy the s ame fou r th -o rde r (i. e0 , f ive- te rm) r e c u r r e n c e 

re la t ion . Hence it suffices to verify the formula for n = 0, 1, 2, 3 and i t 

follows for all va lues of n by induction, 

Also solved by L. Carlitz, T. J. Cullen, Herta T. Freitag, John E. Homer, Jr., C. B. A. 
Peck, Klaus-Gunther Recke, Charles W. Trigg, Gregory Wulczyn, Michael Yoder, David 
Zeitlin, and the Proposer. 

[Continued from p . 438. ] 

It i s found, a l s o , that the slope m of the d i s tances ZR v e r s u s the Fibonacci 

Se r ies f for each planet sy s t em i s a power law function of the m a s s M and 

rad ius R of the planet in the form 

m oc M3R"7 . 


