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Series of exercises 1n°4

Limits and continuity

Exercise 1:
e Calculate when they exist the following limits:
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e Using the definition of the limit of a real function, demonstrate that:

. .1 . . x+2 ) 1
Dlimasint =0, 2)lim ot = 3 lim T = e, 4) lim =0

Exercise 2: Let f : R — R a periodic function with period T. Demonstrate that:

1. If f continues on R, so f is bounded on RR.
2. Si f admits a limit /(! € IR) at +o0, so f is a constant.

Exercise 3: Let a € R* and R — R a function defined by:
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e Determine the set of points where it is continuous.
Exercise 4:

Let be the functions:
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1) Determine the values of a and b so that f is continuous on R .
2) Demonstrate that g is continuous on x5 =0 .
3) Demonstrate that the equation g(x) = =% has a solution in [O,—ﬁ].

Exercise 5:
e Calculate the following limits using the equivalent functions:
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Exercise 6: Say whether the following functions can be extended by continuity on
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Exercise 7:

Let be the function f defined on [0, +oo[ by f(x) = V/x.

1. Demonstrate that Vx,x” € [0, +oo[: [vVx — Vx’| < V]x — x’|,then deduce that the func-

tion f is uniformly continuous on [0, +co|.

2. Demonstrate that the function g defined on R by g(x) = x + sinx is uniformly
continuous on RR.
Exercise 8: .
+
Let the function : f(x) = e,

1) Demonstrate that the function f is uniformly continuous on [0, +oco|.

2) Show that any continuous application f of a segment [a,b] in itself admits a fixed

point.
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NB : questions that end with (x) left to students to answer.



