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Approximating solntoy' =t + 2y, y(0) =0
using Picard's iteration method,
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=> dsolve(odel, y(t));
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=> ans = rhs(dsolve( {odel, y(0)=0}));
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y(0) =1, y'(0) = 2
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[20] 4.) Using power series, find a degree 5 polynomial approximation for the solution to y'—y =4z
for z near 0

y =% 0a,z", i = 22 0,03 L, ¢ = B oaun(n — 1)z 2 >< = O ; ‘ [ Nar Y/Dé

o
X saun(n — 1)z"2 — B2 ja,a" = 4z

T2 sa,n(n — 1)z" 2 — B2 ja,2" = 4z /9 [Uﬁ (,(;\ M
— 5 An X
T2 stnp2(n 4+ 2)(n+ 1)z — L2 pa,2™ = 4z 3 —
.

o2 olante(n + 2)(n+1) — anlz” = 4z
For n = 1: [a3(3)(2) — ai)z = 4z} Thus a3 = 434
For n# 1, any2(n +2)(n+ 1) — an = 0 Thus ans2 = gty

—P — a
For n = 0: ag—m%

For n=2: a4 = 35y = @@

— 2. _ z . a+4
For n = 3: G5 = (5‘;(4) T 8(5)(4) WWMWMWM .

Approximation: & =ag+az + %be’g + 4= ;4933 + Pt + 45

[22] 5.) Solve y" —y=¢e*+2, y(0)=1,7'(0) =2

Solve homogeneous: Guess ¥ = e™ and plug into v’ —y = 0: r2e™ — et = 0.
Thusr? = 1=(r+1)(r—1)=0. Thusr =1, 1.
Homogeneous solution: ¢;e* + cpe™

Solve ¢ —y = &t

y = ¢! is a homogeneous solution, so guess y = Ate’. Then ¢’ = Ae’ + Atet and y” = Ae’ + Aet +
Atet = 2Ae’ + Atet.

Plug into y" — y = e®:

24et + Atet — Ate' = €' implies 24e® = ¢*. Thus 24 =1 and A =

0 [

Thus y = ste’ is one solution to y” — y = €
Solve ¢y —y =2
Guess y = B, then ¢/ = 0,y" = 0.
Plugin: 0 — B = 2. Thus B = —2.
Thus y = —2 is one solution to ¢y — y =2
Hence general solution to ¢ —y = €' + 2 is y = cyef + coe™ + Jtet — 2
Solve IVP: 4(0) =1, y/(0) =2

y=cref + et + Ltef — 2





