() Info

This note, that was found here, as a part of a collection

is written (completely with human hands) by Rupadarshi Ray,
was created on July 10, 2024 6:33:14 PM,

was last modified on September 7, 2026 1:10:52 PM, and
was exported on September 7, 2026 3:09:54 PM.

Extremum of functions R — R

-

< Definition. Local and global extremum of a function from a metric space to R

Given a function f: X — R, then at x € X f has a

- global maxima if f(z) > f(a) for alla € X
global minima if f(z) < f(a) foralla € X
+ local maxima if f(z) > f(a) for all a € e-B(x) for some € > 0

+ local minima if f(z) < f(a) for all a € e-B(z) for some € > 0

|

differentiable functions on open interval

& (Derivative, if it exists, must be 0 at local extremas) Let a function >
f: (a,b) — R have a local maxima or minima at ¢ € (a,b). If f has an extended
derivative at c then the derivative must be zero

f'(c) eRU{—00,00} = f'(c) =0
Therefore,

{local extremum of f} C Z(f')

The reverse of this implication is not true, because f may have an extremum without being
differentiable.

Even if f'(¢) =0, f(c) might not be a local maxima or a minima for f because of the

following simple example.

e

2 :R—> R

-10 -5

Here, the derivative is 322 which is 0 at 0 but the function is increasing and does not have

any local extremum.

.

continuous functions on closed internal

& (Extremum value theorem for continuous [a,b] — R) Let
fila,b] = R

be continuous, then a global maxima and a minima exists M, m € [a, b] for f.

By

E A continuous function from a compact metric space to R has a global maxima >
and a global minima.

» The extremums might be on the endpoints a,b, or in (a,b).
o If f(M) = f(m) then the function is constant.
« If M =m then f(M) = f(m), hence the function is constant.

a b a b

differentiable functions on closed intervals with fixed
endpoints
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derivative tests

Current note has 0 direct children and 0 total descendants.

e stem

« subobjects of and functions on R™, S™ C™_and its quotients F\Rn, I«\(Cn
« R1

o Extremum of functions R — R

And it has 5 siblings.

e stem

« subobjects of and functions on R"™,S™, C"_and its quotients F\Rn, F\Cn

*R1

Types of discontinuities of functions on R

o Extremum of functions R — R

» Fixed points of functions U CR — U

lim, ., % of functions f,g: U CR — R

Total variation and sequence of continuous functions
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