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week 13 - Monday, 11/16
Antiderivatives and initial value problems (IVP 's )

.

Idea : to solve an IVP of the form

dy s f (x), y (O ) = yo ,
DX

differential equation IDE) initial condition (IC)

do this :

step I . Ant ,differentiate (
using an

indefinite

integral) to find the mostgeneral solution,
with a t C, to the DE;

step 2 .
Use the IC to solve for C. Then put

this C back into the answer from Step I to
finish .

Examples .
51 Solve the IVP

dy = x- sin (2x), y lo) =3 .

DX

Solution
.

First we solve the DE :
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y = S (x-sin (2x))dx = XL t cosy2x) +C .

Next
, plug the IC y lo) =3 into the above y

:

3=021 t cosy2.O) t C -- Ig + C .

Solve :

c , 3-
'12=5/2

.

Finally, put this C back into the above y
:

y
= xd + cos (2x ) t 5 .

2

Example 2 .
Find a function f-(q

) satisfying
f-
'

(g) = Sgt - 2 , FC- it = -2 .

q

Solution .
First

, we
solve the DE :

Flq) = S F'Cqldq = J (5g
"

-2g) dq
= qs- 21h (Igt) -1C .

Now plug in the IC :
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- 2= Ffl) = C- 115-2 In ( I - l l) tC
= - l -2 In ( l ) tC
= - I - 2 .Ot C = - I -1C

.

So
C = - 2+1 = - I .

Finally, put this back into Flq ) from above :

FCg) = qs - 21h11 q1) -I .


