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Effective Approach: (Linear Forms of Logarithms)

C

B log logn

Problem: Can we narrow the gap between these
Ineffective and effective results?
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Conjecture: Forn > 512,
n(n+1) =2“3"m — m > V/n.

Comment: The conclusion holds for
512 < n < 1019000,
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Connection with Part I:

r? 4+ 7 =2"m

) ()
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difference is constant prime prime



Theorem: If x, n andm are positive integers satisfying
z?+7=2"m and = ¢ {1,3,5,11,181},

then
m > 7?7?77



Theorem: If x, n andm are positive integers satisfying
z?+7=2"m and = ¢ {1,3,5,11,181},

then
mZa:l/z.
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Main Idea: Find “small” integersP, (), and E such that
skp —2tQ = E
and
Qmq — Pmo # 0.
Then

ge (Qmq1 — Pm2) = £Q — Emea.

Obtain an upper bound o8*. Since3*m; > n, it
follows thatm and, hencem = mqm9 are not small.
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The “small” integersP, Q, and E are obtained through
the use of Palapproximations fof1 — x)*.

More precisely, there exisP, Q, and E in Z[x] with
deg P = deg Q = r anddeg E = k — r — 1 such that

Pr(z) — (1 — 2)*Q,(z) = 2*"T1E, ().
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One largely needs to be dealing with two primes (like
and 3) with a difference of powers of these primes bel
small (like3? — 23 = 1).

In the case o2 +7 = 2™m, the difference of the primes
(14++/—7)/2 and(1—+/—7) /2 each raised to th&3th
power has absolute valiee 2.65 and the prime powers
themselves have absolute vakie90.51.





