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DEFINITION Consider an interval in the domain of a function f and a point zg in that\

interval. We say that f has an absolute mazimum at zy if f(z) < f(zo) for all z in the %LW\M\ « ,‘-\

interval, and we say that f has an absolute minimum at zg if f(zg) < f(z) for all z in %g ﬁ)‘sm /
ud i

the interval. We say that f has an absolute extremum at xzq if it has either an absolute 92\56\

maximum or an absolute minimum at that point.

I} L / Wlo) |

fhas an absolute f has no absolute fhas an absolule fhas no absolute fhas an absolute
minimum but no extrema on maximum and extrema on (a, b). maximum and
absolute maximum (—co, +ca). minimum on minimum on [a, b].
0N {—oo, +oa). (—oo, +20).

PROCEDURE FOR FINDING THE ABSOLUTE EXTREMUM ON |[a, ]

Step 1 : Find the critical points of f in (a,b).

Step 2 : Evaluate f at all the critical points and at the end poiﬁts. : %\'\Q‘n wuvbuyvd (33
Step 3 : The largest of the values in step 2 is the absolute maximum and the smallest value

is the absolute minimum.

B

— 42%/3 on the interval %

A\
v

6‘\\ a&ﬁaﬁa 5;& V
Example 4.9 Find the absolite extremum of flz) =257
'S

9t

f’(X):'wK?’_Ex’sa’)Bx By - manmﬁ’Zm‘wﬁo
% % E 3X3 ?
Xx=0%
4 - A0X -3 I
B 2% 1 Q @ v
i §'() ane do | {10 wc(:] = 0
N o ‘F(l,o): ) (g e -ZDL
N ®R=0 113 T¢xX) v'm\ﬂma i +
X'OO%:"\umeuTum qofo—.gx 0 Wu -1 Q(—I) ._L,,{.—{) - b
e 'F(")- ol
@ St £'x)=0 2 10X -8 = i
Gk ﬂ/\S)‘é\.{am)(S ro O
= lox—¥ _%

=D l\ -
Academic Year 2018 X - P‘ ‘01 2@6111\‘ Calculus 1
10



f A 370 Bh R 1T e

THEOREM 4.5 Suppose that f is continuous and has exactly one relative extremum on and

interval, say at zg. \
1. If f has a relative minimum at xg, then f(zg) is the absolute minimum of f on the
interval. } .

2. If f has a relative maximum at zg, then f(zg) is the absolute maximum of f on the

interval. /{‘\;
1\

Example 4.10 Find the absolute extremum ia any, of the function f(z) = ** “=% on the interval
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4.7 Applied Maximum and Minimum Problem
Ddord e W imoosznunon 16 d5 % 300> afeumseinns 4Nl ew D? -
)
Example 4.11 An open box is to be made from a 16-inch by 30-inch piece of cardboard by cutting sl

out squares of equal size from the four corners and bending up the sides. what size should the squares
) o : R L A\
be to obtain a box with the largest volume? D QGQ{JF753\'W\“5‘|%]Q Sova Jfan MSPP(DMnAIG\
- e
Faumv vy 3 v X N3

( V (x) = %(30-2x)(te-2x }’6@(33 |
\

D i
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V) = 4% ~47x 4 450X , b
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¥ )
Z 0 i "
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V' (0)=24 X155 v(8)<o V(o) =0 V(9)=0 ] i

A xR qdhseRubb NN EO
Exa‘ﬁple 412 Find the radits and height of the right circular cylinder of argest volumg that can be
Vowy T
inscribed in a right circular cone with radius 6 inches and height 10 inches.
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