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Tutorial sheet: Functions

. Determine if the following limits exist:

1
(a)lim[z] (b) lim sgn (z) (c)limsin—. (d) lim/zsinl (e) lim zcos L.
z—0 z—0 z—0 x z—0 z—0

Determine if the limits exist: lim 2|z and lim z
z—0 T T—00

1+sinz

Show that the following function f is continuous only at z = 1/2.

1 — 2 1if z is irrational

T if x is rational
-]

Determine which of the following functions are uniformly continuous in the interval mentioned:
(a) e sin(z?) in (0,1) (b) |sinz| in [0,00) (c) /Tsinz in R (d) sin(2?) in R

Determine if the following functions are differentiable at 0. Find f/(0) if exists

Y 1
(a) {Z iig b) el 2eR (c) {ECOSZ zig

Determine if f’ is continuous at 0 for the following functions:
(@) x?’sini x#0 ) CL'QCOS% x#0 (© x%nﬁ x#0
a c
0 x=0 0 z=0 0 z=0

Let f be differentiable on IR and sup |f'(z)| < 1. Select sp € IR and define s, = f(s,_1). Prove that
R

{sn} is a convergent sequence.
Let f be differentiable on IR and |f(x) — f(y)| < (x — y)?. Then show that f is constant.

Evaluate the following limits

(@) tim =42 gy Lot (/2) ) 1 )

z—0 .’1,‘2 t—0 t4 T—00

Find the approximation of sin z when error is of magnitude no greater than 5 x 10~% and |z| < 3/10.
Estimate the error in the approximation of sin hz = z + (23/3!) when |z| < 0.5.

Find the radius of convergence of Power Series

oo oo xQn [ee] l‘n o0 n“fL‘n (o] nn2
(@3 1423 (1) 3 Tna £ 00D (@) SN () Y e 1)
n=0 n=0 n=0 n=0 n=1

Write the Taylor’s series around 0 and find the radius of convergence of

(2) sinhx (3) e*sinhz (4) xsinz

Obtain the Talylor’s series around 0 using term by term differentiation/integration and calculate the
radius of convergence of series. Is this the maximal interval of validity of the series?
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(a) tan_l(:zr), (b) sin~! x, (c) sinh !z (d) m



