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A p p lication O fDe rivatives: O p tim ization

O ptim ization ofa function re fe rsto n̄ding itsglobalm axim um o r m inim um value asw ellasthe
p oint(s)whe r e thisoccurs.R e call:

A function fhasa globalm axim um atx 0 in itsdom ain iff(x 0)¸ f(x )fo r allx in itsdom ain.
To n̄da globalm axim um for a function on a closedinte rval,i.e.one w hich includesitse ndp oints,
r̄st n̄dallthe localm axim a for the function on thatinte rval.E valuate the function ate ach of
these p oints.T he globalm axim um willbe the largestofthese function values.
To n̄da globalm axim um for a function on an ope n inte rvalor the r e alline (i.e.w he r e e ndp oints
are notincluded),̄ rst n̄dallthe localm axim a for the function on thatinte rval.E valuate the
function ate ach ofthese p oints. IF a globalm axim um e xists,itwillbe the largestofthese
function values.How e ve r,itisp ossible thatthe function m ay assum e e ve n large r valuesasits
argum e nta p p roachesone ofthe e ndp ointsofthe inte rval,so thism ustbe che cked.(In thiscase,
the r e w ouldbe no globalm axim um .)

W rite below the cor responding crite rion for a globalMIN IMUM,asw ellasdirectionsfor n̄ding
iton a closedor ope n inte rval.

O p tim ization p roble m sarise in m athe m aticsitselfandin itsap p lications.In thisclasswe will
look ate xa m p lesof o p tim ization p roble m sw he r e our knowledge of r̄standsecondde rivative
testswillbe help ful.
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E xam p le s

[1].A w o m an p ullsa sledwhich,togethe r with itsload,hasa m assofm kg.Ifhe r a r m m akes
an angle ofµ with he r body (assum edto be ve rtical)andthe co e ±cientoffriction (a p ositive
constant)is¹,the le astforce,F ,she m ustexe rtto m ove the sledisgive n by

F =
mg¹

sin µ+ ¹ cosµ
:

If¹ = 0:15,̄ ndthe globalm axim um andm inim um valuesfo r F fo r 0 · µ · ¼=2 .Give your
answ e rsin m ultip lesofmg,the w eightofthe loadedsled.

[2 ].A n ele ctric curr e nt,I,in am p s,isgive n by

I = cos(w t)+
p
3sin(w t);

w he r e w 6= 0isa constant.W hatar e the globalm axim um andm inim um valuesofI ?
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[3].Show thatx > 2 ln x for allx > 0.(Hint: Findthe m inim um off(x )= x ¡ 2 x .)The n use
thisresultto show thate x > x 2 for allpositive x .

[4].Isx > 3ln x fo r allp ositive x ?
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[5].Show thatthe r e ctangle of x̄edp e rim ete r P w hose ar e a isa m axim um isa sq ua r e.

[6 ].A r o m an window isshap edlike a r e ctangle surroundedby a se m i-circle.Ifthe p e rim ete r is
L fe et,w hata r e the dim e nsionsofthe window ofm axim um a r e a?


