
Math 110 W e e k 12 Fall2 000

Pre pa ring for Class30
R e ading: R e adSe ction 5.1
Proble m s: C om p lete the handouton N e wton'sMethod.

Monday,N ove m be r 6

Class30:

Intr oduction to O p tim ization
T he w ork we have done to ide ntify andclassify e xtr e m a willbe a p p liedto op tim ize

functionsa rising in m athe m aticsandap p lications.

Pre pa ring for Class31
R e ading: R e vie w H-H,Se ction 5.3; R e adH-H,Se ctions5.2 and5.5
Proble m s: H-H Se ction 5.3,# 9,10,11,13,19,2 2 ; Se ction 5.2 ,# 3,7

Hom e w ork Due : O nly p roble m sassignedto p r e p a r e for Classes2 8,2 9,and30 a r e
due atthe startofClass31.

W edne sday,N ove m be r 8

Class31:

Modelling O p tim ization Pr oble m s
O p tim ization p r oble m softe n a rise in m athe m aticsanditsap p lications.Itisnotofte n,

how e ve r,thatsom e one handsyou a for m ula for the function thatne edsto be op tim ized.
O fte n som e m odelling isre q uir edto constructthisfunction.Thisclass(andthisw e e k's
lab)willillustrate thisby working through a num be r of e xa m p les. The toolswe have
de velop edto n̄dm axim a,m inim a androotswillbe use fulhe r e once the function to be
op tim izedisconstructed.

Take -Hom e Q uizon Finding R o ots,including N e wton'sMethod

Lab: O p tim ization Pr oble m s
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Pre pa ring for Class32
R e ading: R e vie w H-H,Se ction 5.5; r e adH-H,Se ction 10.5.
Proble m s: Se ction 5.5,# 4,5,6 ,8,9,11

Friday,N ove m be r 9

Class32 :

E q uilibrium andIn°e ction V alues
R e callthatin the r̄stunitof thiscourse,w e studiedrate e q uationsof the for m

y0(t)= F (y(t)).The w ork we have done to unde rstandroots,in°e ction p ointsande xtre m a
can be usedto bette r unde rstandthe be havior ofsolutionsofsuch a r ate e q uation. In
p a rticula r,we willse e how p rop e rtiesofthe slop e function F (y)dete rm ine p rop e rtiesof
the solutionsy(t).

Ifthe r e isa value y¤for w hich F (y¤)= 0,the n y0(t)= 0 whe n y(t)= y¤. Since
the value ofy0(t)in the r ate e q uation de p e ndse xp licitly only on the value ofy,the fact
thaty0(t)= 0 im p liesthaty(t)willr e m ain atthe constantvalue y¤for allvaluesof t.
Thisvalue y¤issaidto be an e quilibrium value for the r ate e q uation y0(t)= F (y(t)).The
be havior ofthe slop e function F (y)for value sofyne a r y¤willdete r m ine how solutions
ofthe rate e q uation p assing through a y-value near the e q uilibrium value be have.In this
way we can classify the e q uilibrium value asasym ptotically stable,unstable or se m i-stable.

T he slop e function can also be usedto dete r m ine the concavity ofsolutionsy(t)for
di®e re ntvaluesofy.In p a rticula r,a solution y(t)willp assthrough an in°e ction p ointat
som e t0 ifthe sign ofy00(t)changesatt0.Using the Chain R ule,w e can se e that

y00(t)= F 0(y(t))y0(t)= F 0(y(t))F (y(t));

so the se condde rivative y00(t)also de p e ndse xp licitly only on the value ofy.Thus,w e can
sp e ak of an in°ection value ŷ for y(t): the solution y(t)willp assthrough an in°e ction
p ointwhe n y(t)= ŷifF 0(y)F (y)changessign aty= ŷ.

Take -Hom e Q uizDue atthe StartofClass


