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

Homework 1

Exercise 1 Determine all numbers x € R satisfying the following inequalities:
a) |z —1] <2, b) |22 — 3| < 4, e [z -1 < 1.

Exercise 2 A function f: R — R is said to be even if f(—x) = f(x) for any x € R, and f is said to
be odd if f(—x) = —f(x) for any z € R.
1) Determine which of the functions defined for x € R by
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are even or odd ¢
2) Show that for any function f, the function g : R — R defined by g(x) = %(f($) + f(—x)) is an
even function while the function h : R — R defined by h(x) = %(f(:v) - f(—x)) is an odd function. In
addition, observe that f = g + h.
3) What can you say about the graph of an even function, and about the graph of an odd function ?
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Exercise 3 Simplify the expression (5;6;;2,3’14) :
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Exercise 4 Consider the expression 5 .
ri4xr—2

Determine for which x € R this expression is well-defined,

and simplify this expression.

Exercise 5 Consider f:R>xz+— 2?2 € Randg: Ry >z /r—1 R, and determine if the following

functions are well defined :
a) fog, b) fof, ¢)goy.

If one function is not well defined, on which maximal domain can one define it ?

Exercise 6 Sketch the graph of the following function f: R — R given for x € R by
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Exercise 7 Determine the equation of the function f : R — R whose graph is a straight line containing
the points (x1,vy1) and (z2,y2) of R2. What is the slope of this line ?



