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Lecture —58

Fractional ODEs, Abel’s Integral Equations Part 1

Recap:
P(B + 1) x,Bx

1) Lacroix formula: D%’ = —
(1) roix formu x PG —otD)

Riemann Liouville Integral:

D fa) = o [ (=0 o)

To evaluate:
a) LID™*f] = Llg x f]s="f(s)
b) To find inverse oT of 1
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Example 0:
g=1, n =1st order ODE from I

Example 1: Consider ODE of order(2,2):
f(D?)a(t) = D'+ e DD + apA®| a(t) = 0

Solution: Apply LT:
L[Dz(t)] + a1 L [D"*x] + aoL [x(t)] = 0

s7(s) — 2(0) + a1 L [D*Dx] +




= [s2(s) — 2(0)] + a15~Y2L[Dx] 4 aoZ(s) = 0

= (sz(s) — z(s)] + a; [31/23:(3) — D7'22(0)] + a12(s) = 0
= [s+a1v/s + ao] Z(s) = 2(0) + a; D~ /?z(0)

z(0) + a; D2z(0) A
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A[\/§+a NG b]

= _12 2\ _ _12_ 2
_a_b{E(a Ta)+aE@ﬂﬂ) E(u 2,b) bE(t,0,b%)

Consider:
f(D)x(t)=/f(t) teR
with given 1.C'S/B.C".7(II)

f(D)=2 +a, 1 D" ' +...4a - DM +ag
I =a(t) = £(D)" £(¢)
— glt) * f(t) = / g(r)f(t — 7)dr
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NOTE:
plw) = (iw)™ + an1(1w)* 1 + -+ ag
Solution to 1 exists if .
T eom) !
P(x)
Consider :

q(s) = p(is) = 8™ + ap15™ "+ + a9 =0
has stable solution. If Satisfied:

Sk = —ay, + twk:roots of q
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g(t) = Z Age % coswyt + ex] — ;/ et
k=1
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