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Math 265B: Euler’s Method Condition U‘;{ ' 45 o
Goal: Estimate the solution to the IVP )'(x) = x — y=2, l y(0)=1 ‘at y(2). \ﬁw (OYN\&)( ,./
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Euler’s Method:
We want to estimate y(x_ﬁ,m,) giventhe IVP y'= f(x,y), y(x,)=y,

Process: \{/OLL‘[( b?/ \ﬁ HAen AX
1. Locate a point (start at the IC, (x:35))
dy

2. Find the slope of the solution curve at that point, using y' = E = slope

3. Find Ay: Ay=m-Ax
4. Project forward to a new point, using the fact that X=X +Axand y,,, =y, +Ay
5. Continue this process until you reach the target x-value.

e Each iteration of this process is called a “step”.

* The Ax value is called the “step-size”. (The variable % is more commonly used for step-size.) .
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® The number of steps needed is given by &

Step Point m = Slope Change iny Project to New Point
k X Vi Y(x)= f(x,3) Ay =m-Ax Yen =X +Ax | Y, =y, +Ay
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Example: Use Euler’s method, by hand, to estimate the solution to the IVP ' =x—y -2, y(0)=1 at n2)

using the following step sizes: ,and Ax=.5 Illustrate the polygonal approximation on the slope field.
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Step Point Slope Change in y Project to New Point
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O (O] 1 )]|o-1-2=—2 | -35)=-1-5 |0+ 5=-§ | I +(-1.5) =&
/ (-5,—%5).5+-5—Zl:—l -((.5)= =5 5+5=1 |[~5H-5)=—
2 ([ |- )'+12=0 0(5)=0O |f+-5=1.5|-1+0 =—1|
i L5 | = [I15%1-3=+5 |n5(8)=+25 |1,5+:5=2 |—|+(~15)=F75
B N =Bl Ay e L A R

(3)# <75 :

| (R . o ) \

\\1§\\\\\\\\\\\\\\\\\\\~-

(e e o (8 G T (o) VR N T T N T RO S e

S V0 5 I G Y 1 T, Sk, VS G0, R T T T R S R R S = S e

O N TR HE B O VS TR MR T S i R

Vel ) S, 5 D e, T VRIE W RS T S R e S e e e B A o

VAR AN SN SN DN SN NSNS IR s e e ek

AV WS U i TR TR . VR, NERC N T R e T S e e e 2 )

e, s T 15§ \\\\\\\\\~—-4//////x\l

»-o.\s\b\\v.s\\\i\\rfw—g-'/zeS//:V//'/

VNTNIING N NTNIEN] Koine ol eI e bt SR i g

LN AR IS NSNS N S e e 2 e

S TR N [ B S B e P e e a1 AL SRR b e O A (]

b AN NCNINTNS -, Cas e e W G I ()

b N NN o S A i ] ey S A (3]

L AN AN SO IS DA P e s A A SSW R SEY SR 63 e

SRS N £ CAN GRS o Y (B e e s SR e A

i S W FdoF AR

LN N s == e VAP AR L Gl A S TR R s A e B

e AR e o

= i s’ ion il iss e £ -4 4 ¥ ¢ § J §




v N

Now use the GeoGebra program to confirm your answers above and to continue the process Ax =.1 Ax =.05

Error Analysis

Put all of your estimations in the table below.
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Then determine the actual value of y(2) using the fact that the analytical solution to the IVP |€ y=x+4e -3
*Note: Wolfram will solve the IVP for you. Use the command “Solve” followed by the IVP
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Finally, determine the error. Remember: Error = Estimate — Actual
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