Week12: Rpril b7 2023

Section 4.3 Graphical and Numerical Methods J
Slope field: at each point we have an "arrow" that describes the slope ot that point, 2= Flx,\= dx .
Gavaph the slope Held for \'=x.
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Euler's Method
Consider the initial value problem '=2x-3, yl0)=3.
Initial \olue: pul Ep_pfoxima'\'ez
$\dx= §2x-3 dx Wl 0,2): \'=210)-3 =3 X=1.5: \'=201.8)-3:0
= x*-3x +C 3% slope ’% slope 1
@ \lo=3 24 x=0.5° y'=2005)-3= -2 xz2: y'=2()-3=1
3= 0"-30) ¢ o slope slope 11:
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The pink groph consists of line segments that approximate the solution to the inikial value of (0,3). The slope of the
solukion at any point is determined by the righ’:-\nand side of the differential equation, and the length of the line se\gmen’r
is_determined by increasing the x value by 0.5 each hime. This is the bosis of Euler's Method.

Before we state Euler's Method, let us consider a more complex inikial- value problem: y'= xt-y?, y(-0=2.

AY e point (-1,2), dne slope of the solution is given by \'= -1)-2'=-3, 50 e slope of the tangent line to the
solution at that point is also egual +o -3. We take Xo=-1 and yo=2.We con use the methed of linear approximation
N near (=1,2): L(x) = yo+ £'(Xo) (X = Xe)

Using Xo= =1, ez 2, and §'(Xe)=-3: LX) =2-3(x- (1)
=2-3x -3
= -3x-1.

Now we choose a step size h and increment x by this value: X,z Xoth.
Pick = 0.1. Then %,z Xoth=-1%+0.1 =-049.
Caleculate = LUxD =-3(-0.9) -

= .7,



Therefore the approximation for y when x=-0.4 is y=17. We can repeat this algorithm using x.=-09 and y,= \.%
Yo sole for x, and 2"
* the new slope is y'= 04)-W?H\=-2.08
* %= X th = -0940.1=-0.8
© LOO= gy & B1UEXD X=X

= \.3-2.08(x- {-0.9))

=17 -2.08x-18%2

=-208 x-0.1¥2
* §2= LX) =-2.08(-08)-0.172

=1.492

Euler's Methad
Consider the inital -value problem \'= £{x,y) , |y(Xe)= Yo . Using the step size h,
Xn: Xol+ Nh

\Nn= V=i & F(xne1, yaa) Y~

Yorkial Devivakves

def. The porkial derivokive of €= Fxy) with respect Yo x Fxlxyd ond with respect Yo y Fy(x,y) is the devivative where we
pretend all ofher variobles are constonts.

example. Find e parkial devivatives £y, 6y for Flxyd= x* +y* Exy.

Cxz 2x O+ y e Pirst Yerm is 08 normal, i just o constant, xy has a constant of

Cy=0t24+x x*is st a constant, y* is your normal devivakive, xy has a constant of x

Nou can conhinue tnis pattern and toke (F)y, (Ey, (Fy), By,
example. find the higher vorkals of Flx, )= Xty ixy
Foag=2 , Bay=1, Edd=1 (D=2



