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44. Explain how you could find 100 consecutive numbers, none of which is prime. How about a
billion consecutive non-primes? (HINT: Factorials!)

| 400
jool +1, 100l 4 2,10, £3, .. oo

I \\ ( (iu_‘, A_]) Hs-b("\a"' +H)
’ (aa" *) \\ A ‘
| 5°

\

‘Wl ,‘,‘
Q 2
o
‘ (6ol A4\0D = 160 (Aal 41)
ol 44 = aa(tes-asl 1)

o+ 4§ F A% (Vo an Al + )

«

’
{

%S,

This is one of the most troubling unsolved problems in mathematics, for it is so ridiculously

simple to state: any even number greater than or equal to 4 can be written as the sum of two
primes. Alas, no one from Goldbach to Erdos has proved it.

45. (a) Verify the Goldbach Conjecture for 38, 538, and 1988.
(b) Is the conjecture true if we replace “even” with “odd”?

(c) Is the conjecture true if we replace “sum” with “product”?
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46. Suppose that tomorrow someone proved the Goldbach Conjecture. Show that it would then
follow that any integer (even or odd) greater than 5 can be written as the sum of three primes.

AsSs nnme G‘o\dw f ne L ) 3 Pia POV s nWET p g
LA >§ I~% Mmols even M= 2+ k w B s w\sd  Rvewn,
%) N

PP CU L LS S O e
Row s 3 YW “%‘ m=3+k v k evwn.

Py‘)\(\r% S



49. Clearly, any positive integer must assume one of the six forms
6k,6k+1,6k+2,6k+3,6k+4,0r6k+5
for some non-negative integer £.

(a) Use this to show that any prime greater than 3 is either one more or five more than a
multiple of 6.
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(b) Now suppose we say that if p, p + 2, and p + 4 are all prime, we’ll call them “triplet
primes.” While it is unknown whether there are finitely or infinitely many pairs of prime
twins, we can determine whether the following conjecture is true or false:

“There are infinitely many prime triplets.”
Do so, using (a).
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