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S-155
Research Asgignment

Bither of these problems (or both) may be handed in and may
be used to supplement your in-class quiz score total. Due to

the neture of these problems, no specific point sssignments will
be made, bub your work may be worth up to 50 points. You may use

any source and may work together.
A prime p is called veflexive if the mumber formed from p by

veversing the digite is also a prime. For example, 17 and 71 are
both primes, as axe 37 and 73. Analyze the set of all reflexive
primes, TFor example, abbempt to answer such guestions as these:

2o

1) Ave there sn infinite muwber of. reflexive primes?

ii) I£ P sPps veo dlenotes the sequence of reflexive PYLTes
does the geries 2 ‘;»: converge?

111) On the avevage, how many roflexive primes <N ave theve
for each integer N? .

iv) Can anything interesting be said about integers whose
standaxd representation conglats only of veflexive primes?

Any integer N which satisfies the congruence Zﬁ“'l;. 1 (mod N)

is called an F.nunbey. Investigate the set of all Ferumbers,

Haturally 211 odd primes arve Fenumbers, bub so ave some
corposite nunbers~«g.g, 561 and 341 are both Fenumbers.,

Among othew properties you may cove to explore, abbempt to
answer questions guch as the following:

i) Ave theve infinitely meny coamposite Fwnumbers?

ii) The integer K is called a Fermabl mumber if K= 22%- 1
and a Mevsenne rumk e if K=2° . 1 for Some prime p. Ave any
F-nurbers also Feymat numbers or Mersenne wnumbers?
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Difflcult problems. Name SYEUE ReLLeNoT

)

L. (20 points) If p is an odd prime, show that any prime which divides
aP+ 1 but does not divide a + 1 is of ‘the form 2pK + 1.
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2o (20 points) Show thab g_f_‘l."l)>2 and ®* + ¥ = 2P s then x,y,%
oS ITIUE.
canmob be consecutive Aintegers.
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' W 3. (20 points) Show that the m equation xhy'

- has exactly one posn.‘m.ve integral solution, and find it.
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Lo (20 points) Use the fact that any mumber Nobt of the form n = }.Ig(Bk + 7)
() with k > 0, £ > 0 may be represented as the sum of three squares
to xmcm ’chat there exist infinitely many primes of the form
+ b2 +c + 1.
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exist imtegers x,y such thab p = 3+ y° .
;4 P‘ Ka.}f[-,‘ /.AM@E:-_-.I MAQ %7 -Cm,m-z)vc{w
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@ 5, (20 points) If p=1 (mod 6) and p is a prime, show that there

6. (20 points) Prove that if n is a positive integer which has exactly
10 divisors, then either n = p9 or n = pq-y where p and ¢ are primes.
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\’ 7. (20 points) Prove that if p= 3 (mod L)) and if q= 2p + 1 is
‘- a prime greater than 7, then 2p 1 is composite. In fact,
qfep . Thus,shwthat ~ 1 is not a prime, pie a,/ﬁwmn
y lkt} . ( 4le da)
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‘ ) 8, (20 points) If p is a prime each of whose diglts in the decimal

o expansion is 1, prove that the mmber of digits must be prime.
@ (e.g. 11 is prime, as is 2) Is the converse bLrue?
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. 9, (25 paints) Six professors began courses of lectures on Monday, WV i
‘ \} Tuesday, Uednesda,y, ’m@ Triday, and Sa of the first
veek of 1968 s respectively. At ge same time, the same 5ix men
anmounced thelr intentions of lecturing at intervals of o, three,
o four, one, six, and five days, vespectively, If the university
D 1 % forbids Sunday lectures, what will be the date of the fivet day sw 50 )

F when all six professors have to omit a scheduled lecture on the
W same Sunday? R
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10, (30 points) Prove that (x + 1)3 - x3 = y2 is equivalent to
) (227)2 - 3(2x +l)2= 1. Conclude that in order to solve

@ (x +1)° « ©= y° in inbogers, 1t suffices to find integral
 solutions of the Pell equation w> = 3z°= 1 such thab w is
even and z is odd.
i4) Prove that all positive integral solutions of
(x + 1)3 © = y are cantained in the sequence (xn, v )
defined recursively by x = O, y = 13 X = x_ .+ 1“’1:«1"’ 3
and = laxk_l-‘l' ?yk_1+ 6, k = 1,2,..9. .
iii) Characterize the positive integrel solutlons of the
equation (U = v)sr—u3 -,

(4 )3-x3= g Pem> Fx°+ Bx 4 = 4 =
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