®

gcg‘Hon S
Solutons o.( some dihterential cqua-HonS

ﬁq:’:ujﬂ‘oows%xqu'es e\f moclel\'ng with cu-f-(erenﬁq‘

Example | : free ,Fqll :

F‘Ovmu’cv;'c Ca A"‘(‘Fcren“-;a\ CO""’Q’HO”' Jes(’”ﬂin
MO“HOY\ 0€ an 0bj€C+ {al\mj 1 -]—Le a¢mongcrc

Near Sea |evel.

IV Forte due 40 resistance o-ﬁ a, ¥
'S a Conshn""

A Poyee due o 3"""’“'3.
LC4 ’U.(‘t\ bc -“'L'e VC,‘OCIJJ o,‘ -’-L\e °6¢c+ q“' “'\M('t =
The 'P\"js‘m' law) qunJ % Mo Qo@ld b el
second |aw:s

F'::ww?: w\%‘_'lé‘

F is 4he e} e A s .
b e Fore O«‘hf\\j " Hie oLJecf-/

- Sl



We haue: 7 | @

-l 9.8 = Qe
We w'ull later :n +hese notes Jearn how +v solve
Hhis diffecenh al equa":\on. Even without
So\v-'n? +he equa‘\ﬁon/ we sh)l can %c‘l' 7N P

6 F indoremation about Hhe selubons Ao
+he divechon ,ﬁeu t

v [

O ‘;‘.2’

R

o %, 8

49 \o

50 —0.2
U‘({) 60O |-2.

AN\
ST R R Use matlab

4-0 ArQuJ 4"‘&
c:l'\rec-l";on 4(6'&

T > = > =5 > — - —>

slrzrrr 227272224

i




0l 8 IGOUN, z 0

O P rrr s

=Aa AU e g G S ol Dl B A i
Q.V b o L ol Stk
A A A T T T e

0

:Tw_‘.ﬂ- voupang, 8°6
¢ P19 O“&N.Olw.@ﬁ
N I | S =

udwif sy

‘0 =,4 3umyas £q Aj[eonAeur suruL)ep uoy
Pue “uonnjos wnuqimba 10§ 9A10s 0} mo[aq ydeis oy as() x

'SUONN0S WNLIGIIMD3 Pa[[Ed 218 SIAIND uonN|os [BJUOZLIOE] 3

"(Yonw moy £q pue) Sursearoop 29 SUISLAIOUL SI U[OS IdYM
SJEOIpUl PUE “SOAIND UOHN[OS 0 SAUI| JUITUL) JAIS SMOLTY ¥

(740 1) UONN[OS WMLIGHIbY 7 PIoL] tononq
:1 ordwrexyqg

AT0-8'6=4




Aﬂa\aS\S o.( cli‘(c(-kon ’RC'J _FO('. @

u_': 9—8’052 \

. +
Ttﬁe on|J e%u'll‘ukflum %’.olq-}-{Oﬂ ( (.e, con g+00

Soludion) 1s:

v(+)=49, Jor e_uba t,

+Haat 'S, f vle)=Hq , +he +he obj¢c+
conhnues o ’F‘“ T VQ\OOJ‘H 49 .

A Lhruits - Tasiial Ve\od“-‘a s (6> H9, + hen
+re \le.|°cf‘|:’ Yrurds o decrease and e
approaches 49 as t > e

b
Tt the itk \Ie\oaqt) 1€ U‘(O\“'H/J' i
+Hoe ve\oo’Jnj starts Jo jAcrease and ;4—
O\P?(oqd«\es 49 G N



E)(qw,?'e z . Mice and Ouﬂs.
o uslée Po?u‘d“‘;on %q" fe‘PVoJHCCS

Consider a |
a*‘ a (a+e. Fm?or‘,ﬂ'ona‘ 4'0 4“66 Curren—+ ‘Poru\ﬂ‘t‘\on/

widh o vate c.on$+ﬂn’§' cﬂ“q\ 4+ O.S Micc/mon+"\
(aswmms no owls FrcserH')- when owls are
?vc.sef\") "Hﬂe’d ecat tie mice. Suppese “+ha +
Hae owls eat+ (5 per c:laj (O\JCFQJQ\ . Write a
J\";"C"""H“' Cﬁuq"'\'oo’\ de scn’b}na mMouse fopuda-HM

in the Ffe-fe-nce. oF SaalE Assvme. Hhat
there are 3o clajs "a a month .

Soluhon @ We are laoking Lra Juachon F('!:)

We have?’
dP - 0.5p)-450

S— ~

o

Awa\as:s 'bf— +Hhe direchon ,F;e,(,_,[; The o-—.lj

constant  soluhon s PE)=— 700 fo v cvery ;o

ThS  weans  Fhat 1L 3, 2.ilal populahon of

mice ¢ F(0)=‘]oo ‘hen~ Hhe Pqula#Om remains
Cons-bm'l',

T{ plo)>q00 |,
o oo,
'J:—F ?(0)4900, Yhe euen"'ua\|j the owlg will

fx*ermvnq‘*e the OP"QHOn since. at Some

then 4, Pqu)a-Ho.ﬂ wii ! exPlon



...\If m Q

!
|

.du”"l.ll“.\) \A (.o
. tow+5\om v§+cRNQoA *

k% 0Z UQ wﬂ;‘
éﬂ% Sx)(.q.—_.:ﬁv NVtVU YR .ﬁ\v\r.JU C.O.r—vdfo.m —.Q\_‘C J 1 AB,
sho! 210 |

A

T~
e
o

Z

—

00l =lash - S.VQ

L . S e T i e T T o T i e T S e T T

e el e

P T o Lol
/A7

=(3)d 2255555555552
OOTHQQ o S5 0 0 T R B
i
osp—dgo=d 1441319171117
ujos E:CD:-:GQ pulLj pue "IO0IABY3q QAIND uonnjos SSNOSI(]
el o o e el e el e e o e e ] e e o e e o e e o e e o i

(230 0 pro1] uondax( ¢ dydurexy



: N
o= (e +h)A 111011111 gt A
ol S
z VA B TR T \\....
Q\\\\“\\\~\\\\“ 77
N\ = P M\\ v

= TL\/ A+ A= (g+6) = &

. winu Q) Sﬁ.w
Svouvss MR

‘P uonoaIp Surpuodsariod
o) Suisn ‘mo[aq uonenba [enUAIIP AY) 10J ()4 anJeA
[enIUI 9y} U0 20udpuadop pue IOIARYDQ UONN]OS SSNISI(] 3

e e e e e i el =l el e e e e o i o e e

uonenbs Jeaurfuop ® 10J sisAjeuy [eorydein)
4 o[dwrexyq




’Tka cquqFonS? ‘ @

N =027 +9.9
'P' = O-SF—-QSO

ar& bb"“" O.F “"‘\e ACOIM:

W'(ﬂ: 07(6)—19—\ (%)

——

W e Froceed +o solve (¥):
). 2
4 )z a (ya@) %)

e
y) -

ITn (4) we see +he e,c‘ual.'—ﬁj of 4wo

,D,\ck'ons o,‘, b‘/ hence we '.w"’era

(N (4) w itk (e.SfPec—F +o ‘t/ and e o btain
aaa'ln equa\H'v up 4o Qa constant :
S _!’l(f)— e = ja dt -
=)
y ) 2
Jire et

BT e

ce -
We  Know ot gJV:_SA(m«rl)"'\"W‘

v dv

ln \ye\-k| = ab + &



6"\(6' ln x :—} = 89:)< we ob"‘at’n;

+ +C
\‘3(“:)’£l" e“ = éeat

¢l at
= 3(*\'L - [t e/e
O

Swice C (s arl:’.-‘-rar\j/
We can rename +his
Constant as C ada.m.

i (T3 b+ c.-e.“{

.
- =
wWe hae <he —[lamn'ld of soluhons 3:%+ e
bu"’ '!‘F we want do .ﬁ,nA. o ‘Pdr‘HCula»’
solubon curve, the athal condi-hon 3(0) needls

+o be af\lev\ 4o use

Ex . Solie 4he inikal value problem:
(3': 03—-5/ \3(0);30.
The 'g’“”‘;)j] o6 f colaKons is
git= h’f (_e:')c
PU} +t=0 2
gl)= b+ Ce= %1- C
Swee  yta)=d, => €= §L

Hence, +he ?ar-Kc,u.‘ar soluhon Vs*

[ 5e)=b + (7“‘:)51




®

B&MOfE; The &t O_; g,h’.ng A,’.ﬂc'cn—}{qt
equa'Ho"‘S s o ma.al?u'a&e 4he eriucrﬁon

\n such  a way +had e  can GPP'J +he
«ganolamer&a\ theorem of (q\¢u|u$/ +hat $94S
Ehat  kte f“—‘vjr'a\ of an exack d ecivative
s Fhe  fiackon  (kself .

Fl.mclamcn"a( Haeo vem of Qq((ulqs (FTC-)'

—

Pa t 4 4

b
[ F6) = £)- $6)

POH'Z_ < TE we fovren Hae -FUV\C‘HOV\.

h+)= gt ~0x<) d x 3

0

e WG )

W arraind - aks

_’1‘_@ . which 1s +he same aS%

g - 2
d (In \ya)-El) =
dt 1y “\>

Gnd Fhen we can ’.n‘!'ejra-"c v both sides:

\n \3(—0-!1‘ Li.j 4 nd e
JJA‘E’ ( = )J s / o??pl.'.eé +he
FTC (o \S)



_gemarK : '

IVI ‘F{‘QC‘FC&, even -Hﬂouglq

y S wo4’ ma“ncmq-’-ica":, r{jorouS/ we
Proceed as Lollows:

dy _
o ay - b
> dy= afa-b)dt |, geiEplikdhe
(3 0") 4 Suémbol“) no+ (Can}
COIICC"‘) b“+ "4—
works Hor
F(QC‘HC.‘“\
ey
2 JE’ 3 aJt‘ d0mpu41+‘°"5
Y-k
o
'I.n‘;'ejrﬂ"cﬁ
g 43 = sa dt
-5
ln l‘a—&‘: at



Ex. p! = 0.5 150
éf._—, 0.5 (p—"bo)

dt
__d..f—- :gO'S at
p..Qoo
ln \p-320l= 0.5%
\?—"lOOl: eo,st*rc, b e‘c eo.st
¢ o.st

o qes = 1€ &

. 5 |
BYE Qo ope T A
e / arbiimry we

Can reFM‘e'
-i' &C w\‘{"n JVS""

e

E)’x o 1{’ ¢We. ;n”-:a\ Fqu ‘Q-‘-\‘on ;.S
CorrcsFo'ﬂA: G 4o s jnihal  condition.

<t
pit)= 00t ¢ &7
P(O)= qoo+C s = _50
1
50
o.st

=> F("t\z q oo - 50¢&
Faom +he A:ICCFW“ —Gz\cl we 3See +ha+/
for Some +,  pHo)=o ., Hene the
populahon will dissapear ot +=to .



