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Lasttimei

Finished Numerical Methods for IUDs

Explicit Euler

Implicit Euler
Newton'sMethods

in combination with
Implicitmethods

started 2nd order linear differentil equators

U t plan t gittu git
IVP version Boundaryvalue version

alto Uo Ula Ma solveour entire
interval a b

U'Ito u Mlb Nb

Today
Some more on 2nd order linear DEis

Review for Prelim Exam 1



Get righttothe point More or less we will only beconcerned with

the equator y tpit y tgltly gits If g O we have the

following EeU theorem

Thin If pg are continuous in xLtLB then the equation

y t pltly t gltly 0

yllol yo
y'Itol y'o

to c k p

has exactly one solution on It B In particular if yoyo 0
then y O on 14M

To begin studying this equator start by examining the operator
L function functions

Lf f t pf t g f

L is a linear operator transformation.ir mup

L cftdg of tdg tp ofHg t glftg
c f tpf tgf t d g tpg gg

CLF t dLg
solution of 1 1 satisfyLy O

E 4 y o Ly 1 y O

Trivially solution ar y cost

Y slit
and therefore any linear combination of y y are solutions

Llc cost casint 0

Adding conditions ylto yo y Itu yd determine c c



The obvious question is are all solutions to 1 4 of the

form c y t c y Yes

Thin Let y y be solutions to Ly O ou dip If
anywhere in lap

y ya yiyr.TO then y ay taiga is the

general solution to Ly O
Proof Let y be any solution to Ly 0 Compute

yo yHo yo y'Hot Then we must solve for c c via the

system
yo yito cry Ito t Cayalto

yo y ltd cigitto t Czyilto

I it L
Solution exists and is unique if the determinant is non zero

yillolyiltol yitolyittol to
Therefore for any toc x Bl we can compute unique Cisco DBL

Definition The quantity yy'z gig is called the Wronskiinn

of y yr denoted byWly yc

Thins Let pig be continuous on Capt and let y yy be two
solutions to Ly O thenWlyy4 0 identically or is never

equal to 0 on Lpp

Proofs First note that W satisfies the ODE

W t pH W O



Just compute w e

WH y.lt gilt y Hyatt
w ty.ge y y y

gya y yz
Also y pity gltly

ya pitlyi gitly

And therefore
W y l py gy l pyi gy.ly
py.yi qyyztpyiyztgy.ly
plyyi gig
pW

Given that W pw 0 then

WH c e
Spltldt

never equal to zero
Therefore either C O and W 0 everywhere

or W 40 for any t

Definite Two functions fy are linearly dependent on an

interval ab if fltl cg.lt for telaib Otherwise they
are linearly independent.ch

ThyTwo solutions y y to 1 1 on Laib are linearly independent

if and only if Wly yz 40 on aib Therefore y ye
form a fundamental solutionset iff theyare linearly independent
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First order equators 551.4

huear us nonlinear

general solution

solution to y't ait y bit Applications
Carbon

dating

integrating factors

Separable equator 181.4 orthogonal trajectories 18

Exact equations 1.9

condition for exactness
solutionmethods
integrating factors

Existence Uniqueness to IVP 181.10
Condition regrind to prove existenceluniguness thin2
Picard iterations

Newton's Method 111.1

rate of convergence

Euler Method 113

Explicit us Implicit
Rate of convergence


