Prof. Dr. Serkan Dag

ME 310 Numerical Methods

File 13.4

Euler's Method

Solves the system of ODEs dyl/dt=fl, dy2/dt=f2,..., dyn/dt=fn
Applicable for both linear and nonlinear ODE's

Interval of interest is [a,b]

n is the number of segments
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restart :

Digits == 16 :

# Open the output file

out := fopen("E:\\Courses\\2019 Spring\\ME310\\Files\\result.txt", '"WRITE', ' TEXT") :
# Define the right-hand-side functions
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fl:=v
j2>——cv _kx )
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;> # Define the parameters
> m:=20:

c:=35:
L k:=20:
| > # Interval end points
> a:=0.:
| b:=15
[ > # Number of segments
| > n =064
| > # Initial conditions
> x0:=1:
| v0:=0:
| > # Step size
> h= lﬁi?ﬁl;
i h :=0.2343750000000000 2)
;> # Analytical solution
> onwga=='§ﬁ%?LZL:

A:=1:

g 0125

omega

Xtrue = exp( - é ) - (A-cos(omega-t) + B-sin(omega-t)) :
vtrue = diff (xtrue, t) :

> # Initiate the integration

t0:=a:

for ifrom 1 by 1 ton

while true do




if i=1 then

#printf ("\n %5.1f %10.5f %15.8f %15.8f %15.8f %15.8f", 1 — 1, t0, x0, v0, x0, v0) :
Jprintf (out, "\n %5.1f %10.5f %15.8f %15.8f %15.8f %15.8f", 1 — 1, 0, x0, v0, X0, v0) :
end if:

x == x0 + subs({v=v0},f1)-h:

v = v0 + subs({v=v0,x=x0},12)-h:
th:=1t0+h:

xtruen = subs(t = tn, xtrue) :
viruen = subs(t= tn, vtrue) :

#printf ("\n %5.1f %10.5f %15.8f %15.8f %15.8f %15.8f", i, tn, xtruen, vtruen, x, v) :
fprintf (out, "\n %5.1f %10.5f %15.8f %15.8f %15.8f %15.81", i, tn, xtruen, vtruen, x, v)

t0 == tn:
x0 = x:
V0 i=v:
end do:

:> fclose(out) :
>



