MkTh 165 (SUMMER '92 gpsy 30)

s

ANORAG  SRUAY _ LECTURES - ‘
OFF #8S: -TRA (VIsA 200M) 9:00 M- [l:1g AM (£T)
M, T,W, R
ew%«\' df\uu&s&\»\a\]@ \vocLQS{C!\'QAu. /ll\
'éew -:LD . REAK
979 - Ubqy- 66 S © ~ [0-\§ mgy

(Q URSE

(WA -PN«E \https://people.math.rochester.ed u/grads/asahay/summer2022/math 165/index.htm|\ 4/




*C OURSE THFORMAT o

e ———

TExTROOK 2 REQUIZEMEN TS (worcshl,  WERcAM!)

PREREQUESTTES ~—>  [43, 162, |72 v EQULY,
~—> \ALI 75 T 4 ?Q(; (2EQ .

\

(TENTATIVE ) SCHEDUE 4 COWRSE  TESRIPT zod

¥ DALl (ECTURES WItL BE R EcoR DED

« O¢F1Toe O URS w ELL (j\\\oj( BE RECOLKDED




Co URSE THEQR MAT TopY

EXpmS
MEIDTEZM A ¢ Monbay . SULY | K
MIDTERM 2 MorDAY ULy asd
FINN  EXEM THURSDAY  AQWLsT 4%
? 0k A OF FTNAL WEILL REPLACE A

MIODTERM pAS THIS T MPROVES YouR GERADE.




DO WME wp WK (vin WEB\MORKB

A ~l TE® Wee K {IpGEe VLA GUALK SoARD)

¥ WM OO0 DU TuESHRY (031 T wwo)  DUE  saturday (O

TuY)
v/

GRAD IHG

oL TCIES (@) ACADEM T L HONESTY

(» bscas3L1T <upPoR T

(¢) Z2ooM

coLRSE  TA - TABLO  ¥WOwMIK —> RoLE  T3D




OTHER Mo TEC

O VEELLY  FEESBCK kY

(D WLl  VPLoap  LECTUWRE  wote & LEQWRES

(&)  MINTMM,  usp of  BLKLICRaARD

C_onLy GRAES wEBWORIC LG 1IN & £ T(S )

/(B st Kee? Youk vV TDEOS o,  TF
(P ey

(® won1 FaL Bhck (6fLY 6 WEEKS )

(D we  WTlL  ThE  fkic  chlc o GRANTED.




e ———

DIFCEREHT T L £ VAT oS

FUERYWHE RE
WHAT p A VDDFEREMTT AL €0 0N T 1o ¢
y=k ) 21" (ovgp )
2 . " .
\l‘:\l 8‘3. ill + *Jy_ +}vL' =Sdx
I ’ dr? & x
‘ —

\I'—’€€7< AS+ Ao~ Qae\; / \
f _ e s - e (s-1)
Y = Ce” \ Al

. ~L ~ L ) ~C

C e 9 dw + Jdw =0 7D

‘ Yt ')77' _)




CROLNARY V.t

ONE  THDEPERDENMT AR

\ DECEHD. VAR .

77,\9(%)




MO, b .. NN “/r\’ YARAMETER
__‘ /

1. (3M) De PENDENT VAR ZAELE ,

PP AR >y (DeRErDds  sF

/ +, )
yi OPE VS - (PDE ¥
y, St hx
3. ORDER  —  LARLEST  DERZyxT RvE T4 &T 40P MRS
ol A N 2¢E€ € QN




0. Wky  STupy DE, 7
AnS',

& MAL THOS T &t MODEL
P = PolisTron 0F RACCrER XK
\ _— —
¥ . Pl o £ = kP
Ak \ 4%

k > (PROPOR T zoMA(TTY

CanSTL HT )




R bP S
J

(LP ) L dp = &
P44

d (L) = /de\. dh® - 1 o
IV > P

= é(&m?) - % 3 b P = S/ Ry - &t +c
d




3=

—
\f
e
==
+
\

i

(\JFN

1D (b4 «c) bt
PG\-) = e = e = — C
NCRy ¢
e .e
e — o
|P) = Ce
o N
CEHELN L




GEHERAL SOLM. ~—> AN ExWMesszoN  /w  PARAMETERS

Sl THET  EVEQY  caorce oF PARANS. ( ONSThNCS

GLVES A SoLp. oF T )

[ Exnbus TLvg ]

| PART ICOUR  SOLMe > & SoLgTRon [/, TERA WS
£LRED.
. } b X
P(H= " b C=2 2 POD = 9
(e SOLN. ( g

PARTIZ yL KT So(N.

\P, 1, P
) \

S SR (S




O

e-?\'z LoGzS TgC NODE L
4 Rk RATE < ToPULKT LoV
* g K Ur<g o< CoPULNT Iol\(*
R = 3R vt —  PExTH RATE
8 2
- B, ¥ — D9
=57 ——— B, P, — ONSwag
4 - Y [ B, - Do)
d& 5 (0GE8T I¢  SQOKTEAS




CaP ALY

WPZex L

GROWTH

oF

Lag zst1¢

CCrD

\




FRE K K TLLL

©: W AmM




Ne W TON 'S LA W bF CQo | T MG,

— > M
— A
ﬁ\*—/) ) YD)
") 18731\¢
¢/ vrs
J;_ el
Z (- T
; re—== "
7
[—

RatE  oF CoOLTH( oA TEMTERNMTURE CRAOTERT







W (T-T,) = (-l = -kt o«
~kt « ¢
T"‘T.,M = C A
—_1 C &L‘//’O
o " lm = & (T, = TENP.
&7
/ « -kt TInE =0)
T/TMT {Q‘g’_\’m>€
\ N k4]




Asowb Tz ot © T, 3% Ca NSTANT




S

NEwTon's 20 Law of  PMoTiad

wm O = V ‘F ~ FOpcE
Mmoo~ MAS S
& ~> NCCE ERATIBN
a-—;g\/ 9 vV = Cl\/
L+ 3
V,.a- PoST T LOlf
o}
a=dy .V —~ UELaCITY
d4?
mdy = F




> VERT Lea) MoTzod  DMPER GR&UTTY
T2 wme e~ UNLUERSAL  CofgTANT
a « o
'l A N————
™ o ] = -—wmq |
0')7' \),/
\
> szh = —9 i ’hllj
e 0




W= dy

1

)







14

£. INTTINL  UALUE PROBLEM

~ ——  — —
/
J
AT = D7FF + ENQUCY  SRTTHG
= QNDILTIoS

WA




OTHER  EXkMUES (SEx Book)

*  ORThoGonk  TRAJTECTORLES

* SPRIHG FoORCE

x  ONTOGENET L C 6RO W TH




A

15 1.0 BAS Tc wa&gw
KD TERMEMD LagY \
m}&ﬂ
(oCVET
DTFE. TonN, OF ORPER  n
& (K y \/‘, ...,,y(")\sb
A
f
L€ &R ¢ Q DEPERDS LZHERRLY
Or\ y | Iy L V(vn)
L 0- : l
Yy Y <




LTHE AR 6DF .

DEFINITION 1.2.1

A differential equation that can be written in the form

0o () £ ) (=) o ... _F
o {E D ap(x)y*™” + a1(x)y +-+an(x)y = F(x),
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where ag, ay, ..., a, and F are functions of x only, is called a linear differential
equation of order n. Such a differential equation is linear in y, y', y”, ..., y".
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The general forms for first- and second-order linear differential equations are
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DEFINITION 1.2.4

A function y = f(x) that is (at least) n times differentiable on an interval 7 is called

a solution to the differential equation (1.2.1) on [ if the substitution y = f(x), y' =

fl(x), ..., y"™ = £ (x)reduces the differential equation (1.2.1) to an identity valid

for all x in /. In this case we say that y = f(x) satisfies the differential equation.
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Example 1.2.5

Verify that for all constants ¢ and ¢ ,\ y(x) = c1e* + cre > is a solution to the linear

differential equation! y'—4y =0 ¥or x in the interval (—o0, 00).
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Example 1.2.6 | Verify that the relatio{x2 + y? — 4 = 0\defines an implicit solution to the nonlinear

differential equation °




