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[ﬂ Definition Let ¢ be a number in the domain D of a function f. Then f(c) is
the
« absolute maximum value of f on D if f(¢) = f(x) for all x in D.
+ absolute minimum value of f on D if f(c) = f(x) for all x in D.
Definition The number f(c) is a E _/_\
« local maximum value of f if f(c) = f(x) when xis nearc.| ¢ N
local mini lue of fif f(c) = f(x) when x i \ zmum:‘ﬁﬁ%%
B ¢ = f(2 X 18 near c.
ocal minimum value of f if f(c) = f(x) when x is near ¢ over T, by
I c.

(3] The Extreme Value Theorem If f is continuous on a closed interval [a, b),

then f attains an absolute maximum value f(c¢) and an absolute minimum value

f(d) at some numbers ¢ and d in [a, b]. Ths 7 sladenunt hao e vea) Rumyer
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@ Fermat’s Theorem If f has a local maximum o’minimum at ¢, and if f'(¢)

exists, then f'(c) =0. g4y ’T\N.{-o? q o i\t % | 1o Qavel . Soma |

@ Definition A critical number of a function f is a number ¢ in the domain of
f such that either f'(c¢) = 0 or f'(c) does not exist.
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If f has a local maximum or minimum at ¢, then ¢ is a critical number of f.
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The Closed Interval Method To find the absolute maximum and minimum values
of a continuous function f on a closed interval [a, b]:

1. Find the values of f at the critical numbers of f in (a, b).
2. Find the values of f at the endpoints of the interval.

3. The largest of the values from Steps 1 and 2 is the absolute maximum value:
the smallest of these values is the absolute minimum value.




47. f(x) = 12 + 4x — x%, [0, 5]
| AR et pointe
S\.(i) 1. Find the values of f at the critical numbers of f in (a, b).

6| Definition A critical number of a function f is a number ¢ in the domain of
f such that either f'(c) = 0 or f'(c) does not exist.
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a)= 1344203 = k-4 =1L
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5\"\ 2. Find the values of f at the endpoints of the interval.
v
Fo) = R¥AD~0 =R
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f8) = 13 +A5-6% = 3005 = F ot

4@( 3. The largest of the values from Steps 1 and 2 is the absolute maximum value;
the smallest of these values 1s the absolute minimum value.
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julia> using Plots

julia> f(x)=124+4*x-x"2

f (generic function with 1 method)

julia> plot(f,0:0.05:5)
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50. f(x) =x" —6x°+ 5, [-3,5]

A~ 4 4 3 1A ﬂ % r

wrdm -20 |
fy= @-b)X* 45

%julia> f(x)=x"3-6*x"2+45
f (generic function with 1 method)

julia> plot(f,-3:0.05:5)
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oY= 0® _ (e 0* 45 =64 o O
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58. f(1) =t + cot(t/2), |[m/4,7mw/4]

sinlayh) = Fnacodb + Cosbginos

cos (arh) = Coso Nk — Sinbgin oo

Gintx > Cos e = A 3In K = | —coslt

X = omd e

Cos a4 = aez,”'g(,—jl:aix = deorton —)
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