MA 16010 Lesson 17: Relative extrema, critical numbers

Given a function y = f(z), we are often interested in its maximal value
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(e.g. “maximize profit”) or its minimal value (“minimize costs” ), if such
values exist.

Today: We focus on relative maxima/minima.

e For a function y = f(z) and a number ¢, we say that c is the point of
rel. maximum of f / f(c) is a relative maximum if:
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e For a function y = f(x) and a number ¢, we say that ¢ is the point of

rel. minimum of f / f(c) is a relative minimum if:
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e A number c is a critical number (critical point) of y = f(z) if:
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Exercise: Find all relative extrema ¢, and describe f(c) at these points.
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How to find relatlve extrema “analytically”?

Key observation: Relative minima, maxima are critical points — we find
the critical points instead.
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Exercise: Find the critical numbers for the following functions.

(a) y=a3—242+15 :

P——
lg/f-b?t’uf CYA-W .c]ve,JzﬂAc -2 ’L)
Yy =24 =0 x,» 2% ')
xt-8=0
x>z 3

:tgziz\.ri w

(b) y:2x3—l—6x2+6x—|—1: L 2!._\/21’[1.{;
4= € A2 Xt T
4 GAH LR 6= -2iVvo 2 o
% iz ' 2
G120 £ -
() () =0 Cribicdl s e
X = ‘ﬂ _—

() y=a'—4z®+42* -5 :
L&’:qx'5_42x7’42x

2 " u:tf(/,, e ae
L!ﬂ—’(l?«*g?“'C) O./X/O\
7(3_’5;«’%2%‘0 T

7 2) ﬂo XL"{
K = S5AY & 7 2
(G |
o Y B S T el

sl x* Fr

[ ._2)(5,0 -0 ) %=1



Exercise: Find the critical numbers for the following functions.
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