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PROBLEMS AND SOLUTIONS

(Mathematics magazine -

Vvol.39 , No .3)

QUICKIES

~ B

Problem 16, Determine all the numb-
ers which are both Fibonacei ( 1,1,2,3,5,
8, ...) and Lucas (1,3,4,7,11,18, ...)

Problem 17 . Let D,E,F be the mid-
points of the arcs BC,CA,AB of the circu-
mcircle of an acute triangle ABC and let
LM,N be the feet of the perpendiculars
from D,E,F respectively, upon BC,CA,AB.If

r is the inradius of triangle ABC, show
that

DL+EM+FN+r

is equal to the Circumdiameter 2R.

Problem 18. Show that all the points
at infinity lie on exactly one straight line.

Problem 19. Show that if p; and p2
are successive odd primes and if pi+p2=2q
then q is composite

Problem 20. Plant an orchard of

20 trees in 10 rows of 5 trees each

ANSWERS

16- F,<L;<F5<L,<Fs The Lucas-
Fibonacei recursion guarantees that
Fe<L;<F,<.--By induction, the two
sequences remain strictly interleaved .
Hence, 1 and 3 are the only numbers Com-
mon to both sequences

17. Extend DL,EM,FN to meet at the
circumceuter O.

Since OL4+OM+ON=R+r,

We have 3R— (DL+EM+FN)=R+r

Or 2R=DL+EM+FN+r

18. Let P,QR be any three distinct
points at infinity . Choose real lines p,q,r
to pass through these points, respectively.
These lines determine a real triangleABC
Now P,Q,R divids the sides of triangle
ABC in the ratio—1.(—1) (1) (-1)=—1. Hence
P,Q,R are collinear by the theorem of
Menelaus.

Pl 8295 O\

pairs, as (12) (35),.-.,
the four pentagons must be such that none
of the 15 pairs of lines are parallel, so

19. We have

/ pl+P2 e p2
s S TN s

and

pi1+p2

2
Thus, since Py and Pz are suvccessive pri-
mes, q is not a prime’
20. Plant five trees forming the pen-

tagon 123 45. Then plant five at these
intersections of pairs of opposite sides, as

(12)(34),..., (52)(13). Plant five more at
the intersections of pairs of diagonals,as
(13) (24), ..., (52) (13), and plant the last
five at the intersections of side-dingonar
(51) (24). The first of

that it can not, for example, be regular

on any finite form

VT imie
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