Reference Answer of Lecture 2
Generalized Gronwall Inequality
Suppose that, g(2), C(2), 4(7) € C([£,, 7) with C(t) > 0 and /(7) > 0 If

2(H< )+ j 2()(s)ds telt,7]

Then we have

<o+ KOG ds e [4,7]

Proof: Let #(7) = Jj () (s)ds then g(2)— () <u(r) telz,7]
u(0) = g(NMD) < ((2) + C(D)(2) = u(2)/(2) + (D7)

To solve this ODEfirstly we solve a general form x'(#) = A7) x(7)+ A7)

J" P(s)ds

For ODE X'(7) = A/)x(7) we have x(£) = ce®
[ 7

" P(s)ds
Then suppose  x(7) = c(£)e™” is the general solution of ODE (*)

The first derivative of both sides:

[ 7s)

oo | Pds II;P(S)aS'
X ()= (e +A?)e

A

On the other sides

Y0 = A+ o) = A" v o
' —J" Ps)ds / —J”P(r)a/r J" Ps)ds
A =He ™ = (7)) =(d2)+ L As)e ™ as)e”

Here A7) = /(7), X?) = C(2) /7

J" (s)ds
0

Then (/)= (c()+ |/ Csyisre " e
Because (/)= | g(s)/(s)dls then u(7,)=0 while u(l):c(l)ej’;/zma&:>c(10):O
) =([ Ay P <[ Ao I s

&)< +un)=C0)+| HHCE)E a1 [4,7]
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