Differential Equations
Homework 6
Due Mar. 13, 2024, 9:59 am

Note:

e Please show all of your work (writing a list of answers is not sufficient).
e Please indicate the people you worked with.

e Please staple your HW.

e Several random problems will be graded (1 point each).

1. Solve the initial value problem using Euler’s method with h = 0.1

Yy =3+z—vy, y0)=1, 0<2<05

Trog — 0, xIr = 0.1, ro = 0.2, r3 — 0.3, Ty = 0.4, Ty = 0.5
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01)~14+01(3+0-1)=1+02=1.2

0.2) ~1.240.1(340.1 — 1.2) = 1.39

0.3) ~ 1.39+ 0.1(3 + 0.2 — 1.39) = 1.571

0.4) ~ 1.571 + 0.1(3 + 0.3 — 1.571) = 1.7439
0.5) ~ 1.7439 + 0.1(3 + 0.4 — 1.7439) = 1.9095



2. Solve the initial value problem using Euler’s method with h = 0.1

y=2-1, y(0)=1, 0<z<05

zg=0, z1 =0.1, 29 =0.2, z3 =0.3, x4 =0.4, x5 =0.5

y(0) =1

y(0.1) ~1401(2-1—1)=1.1

y(02) ~ 1.1+ 0.1(2-1.1 — 1) = 1.22

y(0.3) ~ 1.22+0.1(2-1.22 — 1) = 1.3640
y(0.4) ~ 1.3640 4 0.1(2 - 1.3640 — 1) = 1.5368
y(0.5) ~ 1.5368 4+ 0.1(2 - 1.5368 — 1) = 1.7442



3. Verify that y; and y» are solutions of the differential equation. Then find a particular
solution of the form y = C1y; + Cayo that satisfies the given initial conditions.

y'—y=0, y1=¢", yo=¢"", y(0)=0, y(0)=5

ypi=e", yp=e" Yy =€’ 2yl —y1=e"—e" =0

-z ! —z n__ -z " _ - —r __
Ya=e ", Yp=—€e ",y =€ —=yp—ypp=e —e =0

Let y(z) = C1e” + Cae™ ", then y/(x) = C1e” — Cae~*. From the initial conditions

y(0)=C14+Cy=0—Cy=—C1
y’(0)201*02:5%01+01:5H0122702:72
5, 5

y:§€ —56

—X



4. Verify that y; and ys are solutions of the differential equation. Then find a particular
solution of the form y = c1y; + coyo that satisfies the given initial conditions.

Y+ 6y +13y =0, y; =e cos2x, yo=e Tsin2z, y(0)=2, 3(0)=0

3% cos 22

3

yr=e
Yy = —3e”
Yy = 9e73% cos 2x + 6e 3% sin 2z + 63 sin 2z — 4e 3% cos 2z = He 3% cos 2x + 12 3% sin 2z
Y1 +6y1 + 13y

= (5737 cos 2z + 12¢ 3% sin 22) + 6(—3e 3 cos 22 — 2e 3% sin 22) + 13(e 3 cos 22) = 0

3

* cos 2z — 2e % sin 2%

Yo = € 3% sin 2z
yh = —3e 3 sin 2z + 273 cos 22
Yy = 9e73% sin 2z — 6e 3% cos 2x — e 3% cos 2z — 4e ¥ sin 22 = —12e 3% cos 2z + 5e > sin 2z

Y5 + 6yy + 13y2
= (—12e73% cos 2z + He 3% sin 2z) + 6(—3e 37 sin 2z + 2e 3% cos 2z) + 13(e ¥ sin2z) = 0

Let y(z) = Cre 3% cos 22 + Cae ™37 sin 2z.

Then y/(x) = (—=3C +2C3)e 3% cos (22) — (2C1 + 3C2)e 3% sin (22). From the initial
conditions

y(0)201:2
y(0)=—6+2C,=0—Cy =3

y = 2e 3% cos 2z + 3e 3% sin 2z



5. Verify that y; and y» are solutions of the differential equation. Then find a particular
solution of the form y = c1y; + coyo that satisfies the given initial conditions.

2?2y —ay +y=0, yi=x, yp=zhz, y(1)=7 y(1)=2

=z, y1=1 9yl =0 2% —ayf +y1 =0—z+2=0

1 1
ypp=zlnz, yh=lnz+1, vy =— =22y —azyh+yp =2’— —z(lnz+1)+zlnz =0
x x

Let y(z) = Ciz+ChxInz. Then y/(x) = C1+(C2+1) Inz. From the initial conditions

y(1)=C1 =7
(1) =7+Cy=2—Cy=-5
y="Tr—bxlnx



