Nagoya University, G30 program Fall 2019
Mathematics Tutorial Ia (calculus) Instructor : Serge Richard

Homework 2

Exercise 1 Consider the sequences (an)nen+ defined below and show (with € and N ) that these sequences

are convergent. Can you find their limit ¢
(i) an = 1,
(i) an =+vn+1—/n.

(i4) an = v/'n%+ 5n —n.

More challenging (and optional):  Consider a, = (1 + %)n and show that the corresponding

sequence is convergent. In your proof you can use the equality

(z+y)" = En: (Z) kg = En: (Z) Z g

k=0 k=0

. n nl

Exercise 2 Show that the sequence (an)nen given by a; = 1 and apy; = 3 — é for any n > 1 is

increasing and bounded from above by 3. Deduce that this sequence is convergent and give its limit.

Exercise 3 Consider two real sequences (ap)nen and (byp)nen such that limy, o ap, = 0 and |b,| < C

for one C > 0 and alln € N (we say that the sequence (by)nen s bounded). Show that lim, oo anb, = 0.
A parametric curve on R? is a map
I3t (z(t),y(t) € R?
where [ is an interval of R, and where z : I — R and y : I — R are real functions defined on I.

Exercise 4 Represent the following parametric curves:
(i) x(t) = cos(t) and y(t) = sin(t) for any t € [0, 27],
(ii) x(t) = e cos(t) and y(t) = e'sin(t) for any t € R,

(#ii) x(t) = sin(2t) and y(t) = sin(3t) for any t.



