
 

Suppose i sin x

nd all fixed points ofthis flow A fixedpoint
of a flow is a point satisfying
5 0

Here we have ox sin x O X INT NEN

Thatis the fixed points ofthis flow occur atall multiples of
it onthe real line

2a
ichpoints x doesthe flow have thegreatest velocityto

theright

We wish to maximize x x Equivalently we
wish to find points suchthat

off o I so

ddi ddysinx cos x 0 x CHILI NEN



d i cos x sin

Thus we require sin Antz LO

Ia 512 LI 321 7ft
That is x Iz 2nT nE

Indeed we could have skipped this analysis entirely
and simply looked at theplot ofthe flow

ni f x
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Clearlythe flow moves tothe nightwhen I 0 anddoes
so most quickly atthe Max of i Forsin x this occurs
at Tts and all 2in translations of 5 2



2.1.31
Tenow find the flow's acceleration X x

Piven X Hx j ftp.x dzdflx

flxkD f f
So in our case

x da sinx i cos x x cosxsinx
b where does the flow have maximum positiveacceleratio

This occurs where
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dd da sinxcosx cosy sine x O

cost sink cosxetsinx
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Next we evaluate the concavity of the acceleration

dd i Kosex sink Icosxsinx 2sinxcosX

4sinxcosx so 4sinfH2n T
cosfE Y

so whichmeans sin 2 T
cos 70

This happens when both functions have thesame argmen
That is the points of maximum positive acceleration are

x ITtZT ZE

2 1.4
n infact solve x six exactly Weget

t Infcsclotcotx.cc
x t cot

a We solve for Xlt given Xo T 4 and solvefor its
limiting behavior

Wehave
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Using the trig identity IIIT we

have t Inlard 97 I Ind tr t Int I
t INCHES InfiniteI et iI I

flan by another trig identity So we have

t
e Han HD

To agree with Strogate we ignore the absolute value
andderive

fxltt 2tan YE.tn
In the limit fins Wtf 2 tan X IT



b We now perform this analysis for arbitrary X
We startwith

t In lnkscxotcotx.lt InHan El

THanYcs Ht

Is ourgeneral solution

2 1.5
nd a mechanical system approximately governed by x im

a We knowthe pendulum in a gravitational field isgovernedby
x x sinx


