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Differential equations

~assume M=l for
€ pendulum § this exampie
Y) 1s the position y @ m=-x YO vk s Coetfidieni
of M at +he Hime { specific o +hy
N Y= sin(t (k) fits Berdidiim
M, mass m

because : l{)‘(t) =cos(¢ {%) {k
Lj"({:)r*S\n(HE)W\YE
put 1n equation:
“SInCER) K = ~ksin (£F)
SO, YW = -sint Kk s a Solution of te di

FFerenH(ll equaﬁon) e
it satisfies the equaton.



Populah e
P(t) denotes the population at +ime t .

Given . dP _ . Vo
mcdel'd't_kp (P =1cP)

T furns oud p(‘o‘-&k.t \S & soluhon
~depending on thesign of k, the population grows or declines

What about P (t)=5 e ¥ ?
P (k) =5 e k
put in equahon: 5eR i =k 5ett
P, is alse a solution! In general, there are o0 solutions.

Ex Find the soluhon of g’i = -5x
Methed of separating variables
dy = -5x dx ¥ muhply equohion by dx
de :S-s-xzdx ¥ infegrate equation

Check Yhat Y= —5/2 x2+ 222 s a solutrion Yo = -9%
(=3 %x-2 +0 = -5%
Ex dy %
dx ~ ¥y*
2dy = %2dx Fer any choice of C we get a
Syde‘—Sde" s\ightly different funchon as o Solution
y? x® +c So we get a fomily of functions
37 3 os a solurion Yo o differential equation
Y 3 _ XB ¢ 3C How do we kncw the speci®ic funchion
e %3 .3C CeR we want?
—>we deserxie observe (measure, count)

doto. (Funchon value) at a S‘tur’r'mq

Yime 1, . Thus gives the witial value
y(t,)




Ex Find y Where y'=7,3
@ Solve equation
Input nihal value
dy

and and y(0)=3

:7)(3 IxY
dx YOO T *3 s e solution.
de : §7x3 dx
R
y= §X +C.
3=C

——
o

Bock to population mode|:

iy_ s & soive With method of separah ng variables

— coefbicient, a constont

=the | A=2° o real constant .

a) y(o)za_—
Whad happ&ns with ditferent nitial values? m

gAY (0)= T Ao =tA=3 —>y(h) = 3

YO = A = -3 =y 1) = -3
’w,kt
/‘ “different members of tha
. same family "
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