Derivatives
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Derivative of a function at a point
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Derivative of a function at a point

If the limit is proper (i.e. € R), we call it proper derivative.
If the limit is improper (tj. = +c0), we call it improper derivative.
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Derivative of a function at a point

If the limit is proper (i.e. € R), we call it proper derivative.
If the limit is improper (tj. = +c0), we call it improper derivative.

Remark: By substitution x — xo = h, we get equivalent formula

f'(x0) = lim

f(xo + h) — f(xo)
h—0 h
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Geometrical meaning of derivative
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Importance of derivative in applications

m physics: ~~ instantaneous velocity v(t) = s'(t)

s(to+ At) — s(ty) N ,
At N—0 S (to)
average velocity within instantaneous velocity

time interval (fy, fo+ A t) at time f,
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Importance of derivative in applications

m physics: ~~ instantaneous velocity v(t) = s'(t)

s(to+ At) — s(ty) N ,
At AN—0 S (to)
average velocity within instantaneous velocity
time interval (fy, fo+ A t) at time f,

m chemistry: ~ rate of change for reaction w(t) = ¢/(t)
instantaneous change of concentration

c(to+ at) — c(ty)

— /
At Af—0 ¢ (fo)
average rate of change instantaneous
within the time interval chemical reaction rate

(o, lo+ A D) at time fy
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One-sided derivatives at a point
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One-sided derivatives at a point




Derivative of a function on interval
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Derivative of a function on interval
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(k) =0
(Xa)/ —g.xa1
(&) =a*-In(a)
(loga(x))' =
(sin(x)) = cos(x)
,
(ta(x)) = c0s2(x)
y

1—x

y
1+ x2

x -In(a)

(arcsin(x)) =

(arctg(x))" =

2

keR
aclk
1#4a>0

14£a>0

Derivatives of elementary functions

(cos(x)) = —sin(x)

(cotg(x)) = Sm‘zzx)
(arccos(x)) = \/1__17)(2
(arccotg(x)) = 1 ;1)(2
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Calculating the derivatives
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Calculating the derivatives
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Mean value theorems
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Mean value theorems
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Mean value theorems




I'Hospital’s rule
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I'Hospital’s rule

m [t holds also for one-sided limits and limits at improper points.
whatever

m It can be uses only for ratio and only for types % or

m Ratio of derivatives is not the same as derivative of ratio!

m When the limit on the right hand side does not exist, the limit has
to be calculated in a different way.
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Corollary of the I'Hospital rule

Remark: Analogously on (a, b) for . (b).
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