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problem 1
a)

5y+2y +y” +3=0
y(0) =1
y'(0) =4

we introduce the substitutions y; = y and y, = y; = y such that we get

5y; + 2y, + ' +3=0
=y =y’ = -3 -2y, — 5y,

for the first equation. this yields an autonomous first-order system

{?h/ =Ys
3/2/ =—3—2y, — 5y,

since there is no explicit ¢ on the right sides of the equations, i.e. the state of the system only relies
on its current state.

since we only use a step size of h = 1, we simply do
Ynt1 = Yn + Yn;

so starting at ¢ = 0 we get, using our initial values

y,(0) =1

y2(0) =4

y1(0) = y,(0) = 4

Y5(0) = —3 — 2y,(0) — 5y, (0) = —16

which we can plug in to get our next values for y; and y,

{yl(l) =1,(0) +97(0) =5
Yo(1) = —12

which concludes the first step in euler’s method.

b)
fork=0,1,2,3

Y+ 3y” + 4y®) +sin(t) = 3
y*)(0) =4—k

yields five equations.

in this case, we can make yet more substitutions

Yo=Y
Y = Y1 = y*rY

such that



{yo + 3y, + 4y +sin(t) = 3

y®(0)=4—k
Yo =Y

N y} =Y
Ya = Ys

ys = —71(y1 + 3ys + cos(t))
so starting at ¢ = 0 with step size h = 1 we obtain
%(0) =4, 4:1(0) =3, 3(0)=2, y3(0)=1
and
%(0) =3, v1(0)=2, 3(0)=1, y3(0)=-7/4

such that after one step we have

Yo(1) = yo(0) +y5(1) =7
y1(1> =9

y2(1) =3

ys(1) = —3/4
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