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Basic Mathematics 1

|

1
When n runs over the set N of all natural numbers, the sum E p diverges to +oc and
neN

1 ' -
the sum E —; converges to a positive constant. Let
7
neEN

1 1 1 1 1 1
Z};:p—{-—-l—, H(1+—)=(1+_") (1+_)”’: P1,pe, - €EP
1

P b2 peP p n Dz

1 1
be the sum of — and the product of 1+ —, respectively, when p runs over the set P
of all prime numbers. Note that any natural number n admits a unique prime factor
decomposition

k I ks
n:pll.p;.p;...

in terms of suitable nonnegative integers &y, kz,--- € {0,1,2,...}. Let L be a natural
number greater than or equal to 2. Let P be the finite set of prime numbers less than or

equal to the natural number L. Answer the following questions.
(i) Show the inequality

g ] (143) <2 =

pelPr peEFL

s 1 1 1 . ‘
(ii) Show that H = H (1 + » + pe A - ) diverges to +oo.

peP 1 — — peP

1 .
(iii) Show that H ——— converges to a positive constant.

peP 1—;

. . 1
(iv) Determine whether the product H (1 + —) converges or not, giving reason for the

PP
answer.

: 1 :
(v) Determine whether the sum E — converges or not, giving reason for the answer.
peP



