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Critical points : A domain interior points, in which a derivative of a function is equal to

zero or doesn't exist, are called critical points of this function . These points are very
important at analysis and drawing a function graph , because only they can be points,
in which a function has extreme (minimum or maximum fig.5a,b)
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Fig. 5a Fig. 5b

At points x;, x,fig(5.a) and x5 (fig 5.b) a derivative is equal to 0 ; at points x4, x, (Fig
5b) a derivative doesn't exist . But all they are points of extreme .

Necessary condition of extreme . If x, is an extreme point a function f(x) and a

derivative f' exists at this point, then f'(x;)=0
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This theorem is necessarily, condition of extreme . If a derivative of function at some
point is equal to zero . then it's not necessarily that the function has an extreme at this
point, For instance, a derivative of the function f(x) = x3 is equal to 0 at x=0, but this
function has no extreme at this point (Fig 6)
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One the other hand, the function y=|x| , represented on fig3 , has a minimum at the
point x=0, but there is no derivative at this point.

Sufficient, the conditions of extreme . If a derivative changes its sign from plus to minus

at a point x4 , then x4 is appoint of maximum . If a derivative changes its sign from
minus to plus at a point x4 , then x4 is a point of minimum

Plan of function investigation : To draw graph of a function it is necessary :

To find a domain and codomain of a function.

To ascertain if the function is even or odd

To determine if the function is periodic or not

To find zeros of the function and its values at x=0

To find intervals of a sign constancy

To find intervals of monotony

To find point of extreme and values of a function in these points

To analyze the behavior of a function near "special” points and at a great modulus
of x

N E WD

Convexity, concavity, and inflexion points of a function

Maths_WhatsApp : 0997378154 Facebook_Page : IOM F.B Group :Syria Math — 3rd Year



A0 L) [WWW.SYRIAMATH.NET]

The second derivative . Convex and concave function .
Sufficient condition of concavity (convexity) of a function.
Inflexion point.

The second derivative if a derivative f'(x) of a function f(x) which is differentiable in

the point (x,) , then its derivative is called the second derivative of the function f(x) in
the point x, and denoted as f"' (x,) .

A function f(x) is called convex in an interval (a,b) if a graph of the function f(X) is
placed in this interval lower than a tangent line ,going through any point (x,, f (%)) :
Xo € (a,b).

A function f(x) is called concave in an interval (a,b) if a graph of the function f(x) is
placed in this interval higher than a tangent line ,going through any point (x,, f (x()) :
Xo € (a,b).

Sufficient condition of concavity ( convexity) of a function . (<<4)

Let a function f(x) be twice differentiable (i.e it has the second derivative ) in an
interval (a,b) ; if f"(x) > 0 for any x€(a,b) , then the function f(x) is concave in interval
(a,b);if f""(x) < 0 for any x€(a,b) , then the function f(x) is convex in interval (a,b) .

If a function changes a convexity to concavity or vice versa at passage through some
point, then this point is called and inflexion point an inflexion point. Hence it follows,
that if the second derivative f’ exists in an inflexion point x, then f"' (x,)=0

Primitive, indefinite integral

Primitive , Finding of primitive : infinite set of solution
Indefinite integral . Constant of integration

Primitive A continuous function F(x) is called primitive for a function f(x) on a segment
X, if for each x€ X ; F'(x)=f(x)

Indefinite integral of a function f(x) on a segment X is a set of all its primitive . This is
written as : [ f(x)dx = F(x) + C,

Where C - any constant, called constant of integration.
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Basic properties of indefinite integral

If a function f(x) has a primitive on a segment X, and k - a number ,then

fkf(x)dx = kff(x)dx

If functions f(x) and g(x) have primitive on a segment X ,then :

[ 1760 £ gGaldx = [ feodx £ [ gGodn

If a function f(x) has a primitive on a segment X, then for interior points of this segment

d
= [ rwax =

If f(x) is a continuous function in a segment X and differentiable in interior points of
this segment, then:
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