











































































































Sep 04,2019

Logistics M ONeil aww 1119

oneil cims.nyu.edu

Officehours TBD

Weekly homework to begin next
week

Recitatoi Fri 330 4 45 aww 201

Commune

ains.nyu.edu noveil ode Piazza

Grading Hw 10 weekly

mi

Examl 25 Exam2 25

Final 40

Overall numerical Letter Any corn

cheating policy Hw problemgets 0 will onlyhelp

Exam examtaken0 referred YOU
toDept Administrate for adjudication

comments Best way to study for exams

is to die the homework

No late homework accepted without

prior permission and valid excuse leg
medical etc

Same policy for exams prior approval
required














































































































Prerequisites Calc III
Linear algebra

who remembers eigenvalues

null space
vector space

Overview

Algebra Solve 3 2 2 1 5

coefficients are numbers unknown

is a number

Calculus Compile derivatives and integrals

5xe

f 5xe dx
live.am Hgebm SoluAxIix ii i














































































































0 Algebra t Calculus LinearAlgebra

For example one goal of the course will be

to solve the equation

Wx t plxlu.CH t gladuhh Hx

for the fiction u UCH

First order Braun ch.tl

Ex dats cosy et yt FisherD
monikerd

1 t cost y o

The orders of the differential equation DE

is the order of the highest derivative

The solution is the function y that along

with its derivatives satisfies the equation














































































































Applications A DE ar eve in

math science

at their core OPE's merely provide

a description of how one quantity

y changes over time t

Contrast with Partial DE which

describe how a quantity ul changes

with regard to several variables tiny

Ex Ea 43 75 Padre Itis
Toward end of course or MATH 263

1st order equations Begin with example calculus

manipulations return later to

General form existence uniqueness

IH fly.tl
a function of the function y
and t Ex yIH't t














































































































Most of the time 1 1 canyot be solved

without the help of a computer

If however we have

It gal

then both side can be integrated

III dt Ight It to

W Antiderivalu

anti derivative of g
Integral
FTC

Iff dt Stay y

g It fgltidt c

c is a constant that can be determined

from an inihilconditin
Ex ylal b














































































































E did t t cost
dt

glo I

ya ft't cost dt t c

It t suit te

ylol 0 1 c I

yal It t suit 1

Linear vs Nonlinear Equations

Linear y t altly bit

Nonlinear y't CHI Dlt

Linear equations are of the form Ly f when

L is a linear differential operator

L t alt

L cy tay ay tay tattley tay
c y t atticy t cry tattlay

city t City Recall linear

operator
transform

fwmlininab














































































































Liu 1st order equations

Ly b If attly bit

Assume b O for now Then more y terms to left
Nonhomogeneous

t terms to right Ly bInhomogeneous

Ig att
Ly o Homogeneous

Note now that loglyl YnI wnatural
logarithm logarithmic

derivative

loglyl att can be integrated

loylyl dt i f AHL dt t e

loglyl altldt tc

Exponentiate both sides fait dt c fattldt a

lyl e c e with c e

what about these absolute valu signs

We have that ly da't
t

c

continues functoin so either ye IC

faltidt
since c is arbitmy y c e

General solutionto the
homogenous

equation








EI y t costy O

Yj cost It loglyl cost

suit

y c e
I t dt c e c can be determined

from data yltol yo

E y'taltly 0

yHoliyo

loglyl att

loyly.tn d fotalIld

ctloylylHlloylylH akld
F to

YIH yo efetal Note when toto

fotaladt 0

e 1

In general this must y yltol yo

be computed numerically as

most function donot have closed frm

anti derivatives


