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Answer ALL Questions Full Mark: 30

1 (15 marks). Let (x,) be a sequence in R. We say that (z,) diverges to +oo and
write limz,, = 4o0 if for all M > 0, there exists N € N such that x,, > M for all
n> N.

a) Let x, :=n/y/n -+ 1. Show that lim z,, = +o0 by definition.

b) Let (x,) and (y,) be sequences of postive numbers such that lim T — 4 o0. Show
Yn
that if lim y,, = 400 then lim x,, = +oc.

c) Is the converse of part (b) true? Prove your assertion.

2 (15 marks). Let (2,) be a sequence. We denote ¢(x,) := L(21 + -+ + x,,) for all
n € N.

a) Find an example of a sequence (z,,) such that lim ¢(x,,) exists but lim x,, does not.

b) Show that in general if lim z,, exists then lim ¢(x,,) exists.



